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PREFACE

The history of this Work may be told briefly.

The Dictionary of the Economic Products of India,

written by me and published 1885-94, having been out of

print for some time, it was resolved by the Government

of India that a corrected and abridged edition should

be brought out. The instructions provided that the

work should be limited to a single volume, the arrange-

ment of which should follow that of the Dictionary ;

that it should be confined to products which are of

present or prospective industrial or commercial impor-

tance ; and that Sir W. T. Thiselton-Dyer, Director

of the Royal Botanic Gardens, Kew, be requested to

exercise supervision over the compilation of the work.

In acceding to this request. Sir William recommended

that a definite plan for the work should be settled

before commencement by a small committee in com-

munication with the author. This recommendation was

adopted by the Right Hon. the Secretary of State for

India, the committee appointed being empowered to

make recommendations on any other points of detail

not sufficiently provided for in the instructions issued

by the Government of India. The Committee were as

follows:— Sir W. T. Thiselton-Dyer, K.C.M.G., C.I.E.,

r.R.S., Director of the Royal Botanic Gardens, Kew,

Chairman; Mr. J. S. Gamble, C.I.E., F.R.S. ; Professor
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Wyndham E/. Dunstan, E.K-.S., LL.D., Director of the

Imperial Institute; and Sir Thomas Holderness, K.O.S.I.

Lieut.-Colonel D. Prain, C.I.E., E.R.S., was subsequently

appointed a member of the Committee. The writing of

the work was commenced in 1904 and completed in 1907.

During its progress the manuscript of many articles was

submitted to scientific experts who were good enough

to allow me to consult them. Among these I may
mention the generous help received from the members

of the advisory committee, more especially Sir William

Thiselton-Dyer, who, during his long and honourable

connection with Kew, had gained a unique knowledge

of the products of India, and was ever ready and

willing to assist in forwarding the best interests of the

work. Sir Thomas Holland, K.C.I.E., E.R.S., Director

of the Geological Survey of India, kindly perused all

the articles on "Metals and Minerals," and made

numerous valuable suggestions. Mr. T. H. Middleton,

M.A., Assistant Secretary, Board of Agriculture, per-

mitted me to consult him regarding "Live Stock."

Dr. Harold H. Mann contributed towards the article on

"Tea"; Mr. H. M. Leake, M.A., on "Indigo"; Mr.

C. A. Barber, M.A., on "Pepper." Mr. E. M. Holmes

was good enough to read the proofs of certain passages

on drugs ; Professor A. H. Church, E.B.S., very readily

responded to my inquiries, and Dr. J. A. Voelcker

advised me on doubtful points in agricultural chemistry.

Mr. E. W. Thomas, Librarian India Office, rendered

invaluable service regarding the origins of Indian

classical and vernacular names. Professor E. Hapson, of

Cambridge, was similarly good enough to help me on

several occasions with the Indian classic authors. Dr.

G-. A. Grierson, CLE., was most liberal in his responses,

and Mr. W. Eoster was ever ready to supply infor-

mation regarding the Becords of the India Office.
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T may venture to explain that an effort has heen

made to render all trade statistics on the standards of

English weights and measures, and while giving the

rupee values to state now and again the equivalents in

pounds sterling (Is. 4rf. to the rupee). Unfortunately,

by the time the press order had to be given, official

returns later than 1905-6 were not as a rule available

for all aspects of trade, so that while incidentally

quoting such returns as were to hand of a later date,

the main contentions of the work turn on the positions

attained in 1905-6.

I cannot close these explanatory remarks without

stating that the bulk of the work has been written

from the material sent to me from India by Mr. I. H.

Burkill, M.A., Reporter on Economic Products. In

connection with the preparation of the Dictionary there

had been established in that office what have come to be

officially known as the "Ledgers." These consist of

books of blank paper assorted within boxes according

to the names of the products of India. Into the books

had been pasted cuttings from numerous publications,

official and otherwise, in sequence of date, passing on-

ward to the Dictionary and subsequently to the present

day. It thus became comparatively easy to ascertain all

new particulars, and to verify the data and corr ct the

mistakes of the older work. In a similar manner,

though perhaps not on so elaborate a scale, cuttings

had been preserved for many years past both in the

Bevenue and Statistical Department of the India Office

and in the Office of the Director of Kew. In addition,

therefore, to the material amassed in India, I had placed

at my disposal the papers brought together in England
in the manner indicated, and the work as issued may,

I trust, be found a useful digest, within the previously

assigned limits, of all available information. Lastly, I



viii PREFACE

must take the opportunity to acknowledge my great

indebtedness to the Librarians of the India Office and of

the Kew Herbarium for the limitless facilities afforded

me in consulting the numerous works, not recorded in the

official ledgers, and for thus having greatly enhanced

the value of the historic details. The primary objects

kept in view have been to restrict observation to what

concerns India, and to make the work of practical value

to the Commerce and Industry of that country.

GEOEGE WATT.

Kew Gardens, July 1908.



THE COMMERCIAL PRODUCTS
OF INDIA

ABROMA AUGUSTA, Linn. ; Roxb., Trans. Soc. Arts, 1804, D.E.P.,

xxii., 382 ; 1806, xxiv., 151 ; Fl. Br. Ind., i., 375 ; Gamble, i .
7-9.

Man. Ind. Timbs., 1902, 104 ; Sterculiace^. Perennial Indian Hemp Perennial

or Devil's Cotton, ulatkambal, kumal, olak-tamhol, sanu-kapaski, etc. Hemp.

A large open bush, widely distributed throughout the hot moist tracts

of India and readily propagated by cuttings.

The bark affords a strong white bast FibrSe, fu-st discovered by Roxburgh Fibre.

in 1801 {Substitutes for Hemp and Flax) : it is easily separated by retting in

water or by decortication. It may be made to yield annually two or three
crops of shoots, from 4 to 8 feet long, but according to Gamble requires rich
land and plenty of moisture. The root-bark is held in high esteem by Native
practitioners as a Medicine for dysmenorrhcBa. [C/. Cross, Chem. Exam, in Imp. Medicine.

Inst. Tech. Repts., 68; Pkarmacog. Ind., i., 233; Kanny Lall Dey, Indig. Drugs
Ind., 1896, 2 ; Agri. Ledg., 1896, 6 ; etc., etc.]

ABRUS PRECATORIUS, Linn. ; Fl. Br. Ind.,'\i., 175; Gamble, D.E.P.,

Man. Ind. Timbs., 1902, 240 ; Leguminos^. Crab's-eye, Jequirity, i-. 914.

the so-called Indian Liquorice ; a plant more or less sacred, and Crab's-Eye.

known by the following names

—

rati, gaungchi, gunjhd, guri-ginjd,

etc., mostly traceable to gunjhd in the Sanskrit. A beautiful climbing

shrub found throughout the plains of India and Burma, and on the Hima-
laya and other hills up to altitudes of 3,000 feet—cosmopolitan in the

tropics.

The small shining red seeds are almost universally used by Indian gold-
smiths as weights: they average 1"75 grains. The Koh-i-nur diamond was Weights,

weighed with rati seeds. The chief interest turns, however, on the criminal
use to whicli they are put. Groimd down to a paste with a little cold water,
they are made up into small pointed cylinders {suts or sutaris), wliich if insertpd SuU.

below tlie skin of a bullock, or even of a human being, cause death in a few hours.
There were, for example, 20 cases of abrus-poisoning in animals reported from
the N.-W. and C. Provinces in 1897-9 ; from tlie Panjab (1897-1903) 16 cases
of animal and one of human poisoning ; and from Bengal, 5 animal and 3 human
cases. The lethal dose (according to Kobert) is only O'OOOOl grm. per kilo of
the animal's weight. The toxic property is due to two proteids—a globulin
and an albumose—and is thus closely analogous to the venom of snakes. When
boiled, the seeds may be eaten, since their poisonous property is then destroyed. Food.

The roots are sold as an indifferent substitute for liquorice. [The names of a
few only of the more important writers need be quoted :

—

Warden, Waddell,
Sidney Martin, Weir-Mitchell, Reichert, Klein, etc. ; also Pharrnacog. Ind.. iii.

(app.), 151-2; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 98.]
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ACACIA
ARABICA
G-um. Arabic
D.E.P.,
i., 14-7.

Fibre.

Medicine.

GENERIC PEOPERTIBS OF ACACIA

ABUTILON AVICENN.^, Goirtn. ; Fl. Br. Ind., i., 326-7

;

Malvace^. The Indian Mallow or American Jute. A small bush met
with in North-West India, Sind, Kashmir, etc.

The bark yields a Fibre, spoken of as superior to Jute (Dodge, Useful Fibre

Plants of the World, 35). According to Duthie, the fibre is much valued in Kash-
mir. A. inelieunt, Sweet, and A. tisiativttm, G, Don—two species that from
the industrial standpoint cannot be separated from each other. The former
is distributed throughout India, in fact the tropics, and the latter is met with
chiefly in Western India. They are often spoken of as Country Mallow, kanghi,

jhampi, potari, etc., the seeds being halbij. They yield beautiful white bast

fibres, and the leaves, roots and seeds are rich in mucilage, hence used as

demulcents, emolUents, and diuretics, and prescribed in fevers as cooling

Medicines.

D.E.R,
i., 17-61 ;

iv., 188 ;

v., 320.

Commercial
Species.

Generic
Properties.

Fungi and Gum.

Fibre Structure.

Agriculture.

Hedges.

Fodder.

Acclimatised
Species.

D.E.P.,
i., 17-27.

Babul.

ACACIA, Willd. ; Fl. Br. Ind., ii., 292-8; Agri. Ledg., 1902,

No. 2 ; Leguminos^. A genus of spinose or prickly climbing shrubs

or trees, which constitutes the most characteristic group of plants in

the Sub- order Mimosejs. There are in all 430 species, of which two-

thirds are peculiar to Australia. India possesses only some 22, and

these are distributed throughout the plains, two ascending to altitudes

of nearly 5,000 feet. [C/. Prain, Some Additional LeguminoscB, Journ.

As. Soc, Beng., 1897, Ixvi., 506-11 ; Gamble, Man. Ind. Timhs.,

291-302 ; Brandis, Ind. Trees. 263-9 ; Duthie, Fl. Upp. Gang. Plain,

i., 312-9 ; Cooke, Fl. Pres. Bomh., i., 443-51.]

It might almost be said that every Indian species is of some economic value.

Three are of commercial importance, viz. Acacia, arahic.n. A, Catechu, and
A. Senegal, while the remainder are mainly of local interest. The bushj'

and arborescent forms, as a rule, afford astringent barks, leaves, or pods, and
are appreciated as Medicines, as Tans or as Dye Auxiliaries. Many of them
afford useful Gums that are more or less soluble and edible. Interesting par-

ticulars regarding the fungi that appear to be instrumental in the formation
of these gums will be found in a paper written by Mr. J. B. Prebble, and
published in the Pharmacographia Indica (i., 544-55). The barks of some
species yield coarse cordage Fibres. The majority of the trees are of the greatest

value to the inhabitants of the tracts where they are at all prevalent, both as

sources of Timber and Fuel. With regard to the timber, Mr. Gamble observes

that the Indian species have sharp prominent medullary rays, which are short

in A. Catechu, fefruginea, and ntodenta, but long in the others. As a rule

they are not well marked in a radial section, but a. leacophtwa and arabiea are

exceptional in this respect, the former being beautifully marked. All the species

of Acacia are recognised as of the utmost importance in Agriculture, as for

example in the reclamation of waste lands. Indeed, in certain arid regions, they
are the cliief trees and shrubs met with. And lastly, either as living hedges or as

dead thorny fences their spinose property is much appreciated for the protection

of cultivated lands, and the leaves beaten from the twigs afford a much-valued
Fodder to the cattle of the regions in which they are plentiful.

A few foreign species have become completely acclimatised in India, such

as -*. fteaihata—the Australian White or Silver Wattle; A. tneiattoxyiou—the

Australian Black Wattle; A. ttecarrens—the Common Wattle. These are fairly

genera] in the warm temperate tracts of India, more especially in the Nilgiri

liills, where they were introduced in 1840. \Cf. Maiden, Gums and Besins of

Australia, 172 ; Hooper, Agri. Ledg., 1902, No. 1 ; Imp. Inst. Tech. Bepts.,

1903, 314-5.]

It may perhaps suffice to deal very briefly with the so-called unimportant
species and to touch mainly on their special features of interest, leaving the

above general observations as more or less applicable to them all.

A. aribica, Willd.; Fl. Br. Ind., ii., 293. This is the Indian

Gum Arabic Tree, the bahul or Jcikar, hahola, gabur, hakar, etc.

Dutt {Mat. Med. Hind., 160) gives it the Sanskrit name of vavvula, while

hahula is a word which according to Rice is only Sanskritised, and



CULTIVATION OF THE BABUL

Sir Walter Elliot (Fl. Andh.) says it is the Barhuramu o£ Sanskrit.

In South India it is known as karu (or karuvelam), gobli, jdli, tuma, etc.

Habitat.—This is one of the most widely distributed and prevalent oif small
trees in India, but chiefly on village sites, borders of fields or waste lands, whore
it is usually seen to be gregarious. It prefers a dry to a moist climate and ac-

cordingly is, aa a rule, absent from the coast tracts ; it disappears gradually
from Bengal, Bohar and Oudh, on the Terai of these provinces being approached ;

is absent from tlie warm moist tracts of Assam, Manipur and Burma ; is most
prevalent from the North-West Provinces, through the Central Provinces to

Berar, Central India, Bombay and Sind ; and might be said to attain its

greatest development in lower and middle Sind, where it is probably truly
mdigenous. It does not appear to bo a native of many parts of India, where
it is nevertheless common, e.g. the PanjAb, Oudh, Bengal and Madras. In
the Panjiib it is mainly grown on canal embankments, and in the United
Provinces by roadsides and on islands in the Ganges. [Of. Rept. ArborieuU. in
Pb., 1890-3, 6.]

Varieties.—Some short time ago Sir Dietrich Brandis (Ind. For., Sept.

1897, 23, 359) raised the question of the varieties of this species. He
referred to the kaulia babul of Berar (the kowri, kaoria, and vedi—mad—of the
Deccan) as a small tree with deeply cracked and exfoliated bark, broad inarginate
pods, and stouter spines than the ordinary form wliich in Akola is distinguished
as telia babul (the godi (sweet) babul, according to Fagan, Shuttleworth, etc.).

Another variety is the cylindrical babul known as ram-kanta (possibly the Kabul
or cypress babul of certain writers. [Cf. Panjab Qaz. (Sialkot), 1894, II;
Gamble, Man. Ind. Timba., 292 ; Cooke, Fl. Prea. Bomb., i., 444.] The kaulia
or kauria is a smaller tree, grows on poorer soil, and affords a much less valued
timber than the ordinary or telia babul (Brandis, Ind. Trees, 204). It would
seem that the well-known variability of Avaeia nrahifo. in merit of gum tan
and timber afforded, may to a large extent be dependent on this question of

the varieties or [climatic conditions of the species, hence the subject is well

worthy of careful consideration.

Cultivation.—The babul is raised from seed, bears transplanting indifferently,

and according to some writers may be propagated by cuttings. It can bo sown by
drill or by being broadcasted, and in either case just before the rains or, say, i\\

June and July. The seeds germinate slowly, for they are exceedingly hard, and it

is customary to soften them by steeping for a day or so in water or in liquid cow-
manure. The seed is generally gathered in April, and by the Native cultivator
is often coated with cow-dung and kept in that condition till July, then sown
on the spot where intended to be grown. Most writers affirm that germination
is best effected by making goats or sheep first eat the seeds. This, however,
would seem to be a mistake, for these animals will not eat shelled seeds and
do not care much for ripe pods ; they prefer green pods with immature seeds.

When mature the animals eject them from the mouth during rumination,
and the seeds thus never actually pass through the alimentary system. If,

however, they chance to be retained for some hovirs in the first stomach of a
ruminant the seeds would no doubt be found to germinate freely.

The plants have to be thinned out about the third year until the healthiest
occupy distances of from 10 to 20 feet apart. In the third year thoy will flower
and bear fruit ; and according to the experts of the tanning industry in Cawnpore,
the bark is in its most perfect condition when the trees are from 4 to 6 years
old. Curiously enough, however, many Natives afifirm that the older the trees

are the stronger the tanning property. This does not appear to be the case, for
according to Emropean tanners the colouring principle develops but the tanning
value decreases with age. If, therefore, babul plantations be raised with a view
to returns from tanning-bark and fuel, the trees should be uprooted after from
6 to 10 years, in order to secure the best financial results. At one time it was
supposed that a system of pollarding plantations might be the most remunerative,
but plants so treated have been observed to grow so very slowly afterwards
that it has proved preferable to uproot and replant. The bark is sometimes
stripped off the living plants, but the wounds heal so very badly that this is by
no means an approved method of procedure. [Cf. Fagan, Ind. For., x., 393, 441 ;

Lushington, Ind. For., xxi., 252.]
Cost of Production and Profit.—Mr. Ozanne {Letter No. 607, dated July 1884,

para. 16) furnishes returns given by a Parsi gentleman of Gujarat. Briefly

those may be said to give the cost of cultivation and rent of land for 10 years
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THE INDIAN GUM ARABIC TREE

as Rs. 24, and the gross proceeds for grazing and fuel as Rs. 261, thus leaving
a net profit of Rs, 227. Dr. Leather {Agri. Ledg., 1896, No. 18, 158) shows the
working expenses for an acre of land in Agra under babul as Rs. 146 and the
gross receipts Rs. 440, so that the net profit in 10 years came to Rs. 294. But
in neither of these cases does allowance appear to have been made for the sale of

bark, the plantations having been undertaken simply for fuel purposes. In
conclusion it may be observed that on good soil the tree is much less gregarious,
is allowed to grow to a fairly large size, and is accordingly valued more as a
timber tree than as a source of fuel. A tree is considered full-grown in from
20 to 40 years, and may then fetch from Rs. 40 to Rs. 100 according to the size of
the timber afforded.

The variety (mentioned above) as kaulia or vedi is that usually grown in
Berar and Western India, when fuel only is desired. The telia or godi is ordinarily
allowed to run to timber. Success in cultivation wovild seem to depend upon
several circumstances, such as the scarcity and consequent liigh price of fuel,

a good market for the bark, the existence of suitable land at low rents, etc., etc.

But it must never be forgotten that, to be successful, production of babul fuel
and babul bark must be in close proximity to the markets, since neither product
could bear heavy railway freights.

Soil.—According to most observers the babul prefers a sandy liglit loam or
black cotton soil to heavy clay, but appears to be somewliat indifferent to the
presence of a fairly large percentage of reh or ahor (efflorescent salts—see
Alkalis, pp. 51-6). But it does not succeed either on rocky and liilly ground or on
low-lying and submerged tracts, hence plantations to be made profitable must be on
fairly good soils. The yield and quality of the gum, of the tanning bark and of

the timber—its three cliief products—greatly depend on the condition of the plant.
Enemies.—The life of the tree is generally said to be about 20 to 30 years ;

at all events after that age it seems to become a ready victim to tlie ravages of

various pests, among which the grubs of one or two longicom beetles may bo
specially mentioned. Mr. Stebbing (Injurious Insects of Forest Trees, 67, 69)
describes these as Cattostema dplnntor and PacHydlssus holpaericetifi. Its
greatest enemy, however (especially during the first 3 or 5 years of its existence),
is probably the goat.

The commercial products and utiUsations of babul may be dealt with under
the following headings :

—

1, The Gum.—This exudes in March, April and May, according to

the vast majority of reports, but in connection with Amritsar it is said

to ooze from the trees in the months of October, November and December.
A tree yields a maximum of about 2 lb. a year, but the average might be
more safely put at a few ounces. In certain locaUties little or no gum
is given by the trees, and seasonal variations in yield are also well known
and are said to be dependent on abnormal chmatic conditions. Tapping
the trees is generally beUeved to accelerate the flow, but this is not often
practised, and may be detected by the presence of long stalactiform masses.

The gum occurs in the form of irregular and broken tears agglutinated,

each tear being half an inch in size and of a pale straw-colour to red,

brown or almost black, according to the age of the tree. The quantity
yielded varies directly, but the lightness of colour and quality, inversely

to the age of the tree. Such, at least, is the general opinion, although
the Amritsar report states that old trees do not yield any gum at
all. Long exposure to atmospheric influences, more especially to damp
and rain, darkens the colour and lowers the value of the gum,
besides making it astringent owing to the quantity of tannin (from the
bark, doubtless) with which it becomes charged. \Cf. Vilbouchevitch,

Journ. (TAgri. Trop., 1901, i., 49.] Observers have also noted
that gum exuding from gnarled stems or diseased portions is dark

;

moreover, that it varies in colour and becomes brittle by exposure
to the sun or artificial heat. [Cf. Goetze in Pharm. Zeit., 18, 119 ; Journ.
Chem. Indmt., 1903, xxii., 429.] The purer and paler-coloured gums



USES OF BABUL GUM

roduoe Fehling's solution only slightly, are darkened in colour by ferric

chloride and gelatinised by borax. The darker samples (highly charged

with taniiiii) are precipitated by basic acetate of lead, form inky colorations

with ferric chloride, deep brown with bichromate of potash and red with

molybdate of ammonia. They freely reduce Fehling's solution. Moreover,

the darker portions are much less soluble in water and leave a gelatinous

portion undissolved. [Cf. Pharmacog. Ind., i., 551.]

Uses—Indian gum arable is used in Calico-printing and in all other

industries where a mucilage is necessary and in which the peculiar pro-

perties of this particular gum are recognised as specially suitable. Amongst
other minor purposes it is, for example, employed as an ingredient in

whitewash and in paints used for wall-distempering. It is added to

certain Mortars and to paints that are used for clay toys. As a Medicine
it is an indifferent substitute for the true gum arabic of European phar-

macy. It is often used as a vehicle for castor oil, and has the merit of

absorbing the offensive smell. One drachm of gum dissolved in ^ oz. of

water will carry 1 oz. of castor oil. Its use in lozenge-form is diminished

by the fact that it is less soluble than the true Gum Arabic. [Cf. Taleef

Shereef (Playfair, transl.), 1833, 142-3.]

At one time the gum was said to form an important item of human
Food in times of scarcity, but recent inquiry has brought out a flat

contradiction of that statement from almost every district in India. The
gum at all seasons is several times as expensive as the grains eaten by the

poor
;
preferably, therefore, they would purchase grain with it. It is

nowhere so abundant as to become a famine food. It is, however, un-

questionably edible, and fried with ghi, sugar and spices, is employed in

the preparation of certain Native sweetmeats which are very generally

eaten after child-birth.

So far as they have proceeded, the investigations into the Indian

gums suitable for the European confectionery trade have revealed several

very surprising circumstances connected with this gum. There are, for

example, great variations in quality, which are not alone to be explained

by adulteration with inferior gums. Not only does the quality depend
largely on the age and variety of tree, but on the locality of production.

Thus two samples, one said to have been the best quality from Nagpur,
the other from Cawnpore (both believed to have been authentic samples

of Acacia arablca gum.), were forwarded to Messrs. Rowntree & Co.

for examination and report. The reply which came in due course was

—

" They gave exceedingly dark solutions of medium strength, but both are

quite useless to us on account of the colour." A third consignment

procured from the Panjab was said to give " a pale solution, very thin

and probably of little value for any purpose." The best Indian edible

gum, from Messrs. Rowntree & Co.'s standpoint, would appear to be

that referred to under A. tfacqaeniontU. It would thus seem that,

far from Acacia arahica affording the best edible gum arabic of India,

it might almost be described as the least important of all the Indian

edible gums. It seems, however, probable that hahul gum from Sind

may be of a much superior quality to that from other parts of India.

As met with in trade this gum comes mainly from the Central Provinces

and Berar and is known in Bombay as UmrmvaUi and Amrad. But
attention may here be called to the circumstance often discussed {e.g. by
Vilbouchevitch, I.e. 48), that all gum from the same species and even
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Babul-
bark Tan.

Source of Bark.

ACACIA
ARABICA
Tanning Bark

from the same tree is not of equal quality. The variation is doubtless

due to bacillic action, and ants have been spoken of as facilitating the

ingress and dispersion of the bacilli.

Price.—The information available regarding the price at which the

gum can be procured is so conflicting as to render the returns practically

worthless. They range from Rs. 12 to Rs. 50 per 100 lb.

2. The Tanning and Dyeing Bark.—J?a&M?-bark is perhaps one of

the most extensively used and most highly valued of the crude tanning

materials of India. It is in fact, with many of the Native tanners,

the chief Tanning Substance in practically all provinces except South
India, where its place is to a large extent taken by the tanner's Cassia

{Cassia auriculafa). It is also very extensively employed by the

dyers because of the rich colours it affords. In a work such as the present,

space cannot be afforded to deal with the methods of dyeing and
tanning pursued, nor to furnish the formulae of the special preparations

employed. The reader must consult the Dictionary and other such works
for all details.

Source.—The introductory paragraphs of the present article have already
set forth some'' of the practical considerations regarding production of babul-

bark. It is commonly obtained from trees felled for fuel, and the bark very
often becomes the woodman's wages. So again the observation has been made
that the bark from old trees is not so valuable as that from trees 6 to 10 years
of age. In order, however, to obtain perfectly trustworthy information on
this point an extensive series of barks from a selected number of districts was
procured from trees of various known ages and during certain fixed seasons of

the year. [Cf. Agri. Ledg., 1896, No. 9, 42, 54-5.] Apparently no report
has as yet been pubhshed of the results arrived at by the examination
of the barks, thus specially brought together for that purpose. Hooper,
however, affirms that " the tanning content undoubtedly increases with the
age of the tree " (Agri. Ledg., 1902, No. 1, 23), and he cites a report of

Mr. J. Teil of date 1845 in support of that opinion which is exactly the opposite
of the modern view held by the European tanners of India. Recent inquiry has,

however, been prosecuted sufficiently far to reveal the circumstance that babul-

bark is hardly likely to compete successfully with the tanning materials already
procurable in Europe, and that very possibly it will never even pay to manu-
facture for export a tanning extract from this bark or from the bark and pods
combined. Much has been written on this theme, but it may be said that the
chief claims of babul-harh turn on its cheapness and abundance. It is bulky
and the percentage of tannin is small, hence it cannot be profitably carried for

more than short distances. Accordingly the conclusion must be that babul-havk
is a tanning material of great local value, but one that stands a poor chance of

being exported to any appreciable extent. It contains 18 95 per cent, of catechol
tannin, which takes a beautiful cream colour when precipitated with gelatin.

Martin says that f lb. of the bark suffices for each maund of hides. [Cf.

Monographs, Tanning, and Working in Leather :—Walton, U, Prov., 23 ; Martin,
Bomb., 7 ; Chatterton, Madras, 26 ; Rowland N. L. Chandra, Bengal, 1 1-2 ;

0. G. Chenevix Trench, C. Prov., 7.]

Price and Supply.—Very little of a definite nature can be published

on these subjects. It has been reported recently that the annual con-

sumption in Cawnpore alone is over 200,000 maunds, valued at eight

annas a maund. But Cawnpore is the great tanning centre of India, and,

therefore, its transactions represent a very large slice of the total traffic

in the bark. Quotations have been obtained from Dumraon, Bandelkhand,
the Central Provinces, Shahpura (in Rajputana), Delhi, Poona, etc., etc.,

which show that the bark fetches from 8 annas to as much as Rs. 2-4

per 100 lb. These and such as these are the returns that have come to

hand, and they afford very little trustworthy information other than
that the bark is a local product which in point of price is, like most
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other commodities, influenced very greatly by the laws of supply and

demand.
Babul-h&rk is extensively employed in India as an astringent Medicine, icadicino.

and the ashes as a dentifrice.

3. Tanning Po«f.—Roxburgh {Trans. Soc. Arts, 1805, xxiii., 408-10)

was apparently the first person to draw the attention of Europe to

the large and valuable supply of these pods that might be procured

from India. This subject did not, however, seem to attract much at-

tention until 1884, when an absurdly high valuation as a Tanning Ma-
terial was attributed to the pods. It was then affirmed that when
crushed and freed from seed, they would fetch £40 a ton, or 50 per cent,

more than was then being paid for oak-bark. This naturally led to

numerous experiments to test the yield per acre, the cost of production

and methods of crushing and baling the material. When the desired

report finally came to hand from England, habul-'pods ceased to attract

attention ; they had been found to contain at most 9J per cent, of tannin,

and could not bring more than £10 a ton. All interest in the subject died

as quickly as it had arisen. A more hopeful result seems, however,

to have been obtained by Mr. Chatterton. The Agricultural Ledger,

(1896, No. 9, 46) may be consulted for further particulars. But crushed

babul-iwda impart a beautiful colour to leather, and mainly on that

account enjoy a certain local reputation as a weak tanning and dyeing

material, useful in conjunction with other substances. At the Cawnporo
Tanneries the pods are employed almost exclusively for the purpose

of removing the lime from skins and hides, before tanning the latter with

6a6MZ-bark or other substances. The dyers of India often utilise babul-

pods to obtain certain shades that are admired in calico printing.

An extract may be prepared from the immature pods by inspissation.

This was known to the Ancients, and through the Greeks reached the

Arabs, to whom it was known as akakia. To this day a Drug comes to

India under that name from Turkey and Persia, and is sold by most
Muhammadan druggists. The unripe pods reduced to a powder are

used as a domestic medicine in all cases where an astringent is indicated.

They are employed in the manufacture of Tooth-powder, and along

with sulphate of iron in the preparation of ink. The tender young pods
are eaten as a Vegetable, especially in times of scarcity. They are

often pickled (achar) and viewed as a luxury, especially by the Marwaris.

The green pods with their seeds are regularly given as Fodder to goats,

sheep, cows, and camels. In Sind the green pods are much appreciated,

and in the early part of the hot weather, during April and May, the sale

of green pods forms an important item in the forest revenue of that

Province. In the Annual Reports of the Forest Department for Bombay
(including Sind) the amounts credited as realised on this heading average

from Rs. 12,000 to Rs. 30,206.
4. Tanning Leaves.—Most of the older vnriters speak of the leaves of this

tree being also used as a Tan, but according to voluminous opinions recently
to hand this would appear to be a mistake. They are sometimes employed in
dyeing, and are also often utilised in the manufacture of ink, so that they do
possess tannin but in such small quantity as to be useless as a tan. The chief
value of the leaves is as Fodder, especially in times of scarcity or famine.
Beaten from the lopped and dried spinose branches, they are regularly given
to cattle. Although the tree is never leafless, fresh foliage appears from February
to April. The value of this source of fodder when rain fails cannot be over-
stated, as the tree is thereby little, if at all, affected in the production of foliage.
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The leaves constitute an ingredient in the intoxicating drug of Indian hemp
known as madak, and it is said that in a similar way they are also made up with
opium.

5. Mlaor Industrial and Agricultural Uses. — One of the most widely
known of the minor uses of the plant is for tooth-brushes. Short twigs are

made up into small bundles of about 100 each and in that form are exported
as a regvilar article of trade from Karaclii to Bombay and practically all over
India. They are very extensively in demand by the Marwaris ; on being used the

end is chewed until it forms a sort of brvish. Very strong and durable baskets
are also plaited of young green babid-twigs. In fact, tliis is the chief basket
of the agricultural and industrial classes of many localities (see Basket and
Wickerwork, etc., pp.' 1 14-6). In some parts of the country fishing-traps are similarly

constructed of the young shoots and the spines are occasionally employed as
fishing-hooks or as pins to fasten together the leaves used as platters. Crude
ropes are sometimes made of the bark fibre.

In Sind (and to some extent also in the Panjiib) babul is one of the important
trees on which the Lac insect is reared. The reader will find full particulars

on this subject in The Agricultural Ledger ( 1901, No. 9). To the Indian cultivator

babul is of the greatest possible value. It does not afford much shade, and yet
curiously enough very little except grass will grow underneath it. On this

account it is rarely, if ever, allowed to get established in the middle of fields.

For avenue purposes, where shade is required, it is not a desirable tree. But
in the Reclamation of waste lands babul is invaluable, especially where reh

efflorescence gives cause for anxiety (see Alkalis and Alkaline Earths, p. 55).

Grass rapidly becomes associated with it, so that grazing affords a distinct source
of revenue in babul plantations. [Cf. Ribbentrop, Ind. For., April 1900, xxvi. ;

Moreland, Director of Agriculture in the United Provinces. Official Reports
regarding the Abbuspur (Oudh) Experiments.'] Sown thickly as a Hedge,
babul forms a great protection both against animals and the parching, dust-

laden winds. As dead fences, the spiny boughs are universally employed to

afford temporary protection to valued crops. For these and similar reasons
extended cultivation of this tree should invariably be commended in all suitable

localities.

6. The Timber.—This Timber is highly appreciated for all forms of agri-

cultural implements, because of its hardness and durability. It is especially

valued for cart-wheels. In Bengal, the United Provinces and the Central Pro-
vinces the timber is rarely, if ever, employed in house construction or for furniture,

as it is supposed to be very unlucky. But in the Panjab, Sind and Bombay no
such superstition exists, and accordingly it is frequently utilised in house-building

and is much appreciated where great strength is desired. In Bijapur it is in

demand for the construction of the carts for which that town is famous. When
used for furniture, especially wood-carving, the timber is previously carefully

seasoned in water. Recently it has been suggested that babul-wood might be
employed for wood-paving. A writer in Capital (March 5, 1903) believes

that this would be found cheaper in the long riui than the present method of

metalling. The wood when seasoned is very durable and much easier to cut

and shape than the timbers most largely used for paving-blocks.

As a source of Fuel or Cwarcokx, babul justly holds a high position in popular
favour. Its cultivation in the vicinity of all large towns would seem highly

profitable. An average-sized tree will give 5 maunds of fuel, besides branches
and bark that bring in additional returns. Some few years ago a scare was
started by the Madras Railway that babul fuel injured the boilers. This point

has been freely discussed since then. The practical result may be said to be the

conclusion that, as compared with coal, all forms of wood fuel are injurious.

Babul is not more injurious than other timbers, and moreover it has so high a
calorific value that it is not only extensively used at the cotton and other mills

and on the railways of Upper India, but would be even more extensively em-
ployed were it procurable in sufficient abundance.

A. Cateehu, Willd. ; Fl. Br. Ind., ii., 295 ; Heuze, Les

PL Indust., 189b, iv., 288-92; Prain, Some Additional Leguminosce,

Journ. As. Soc, Beng., 1897, Ixvi., pt. ii., 508-9 ; Gamble, Man.
Ind. Timhs., 296-8. This is tlie Cutch or Catechu tree, the hhair

pr hatha. Prain has rendered valuable service by establishing the
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characteristics and respective areas of distribution of the three forms

of this plant. Those are briefly as follows :

—

Varletiea of the Species : Var. (a) Catechu. Calyx, petals and rachia with Varieties.

tipreading lutirs.—This is the most northern form, having been recorded att

mot M-itii in Hrtzuru, Kjishmir, Simla, Kangro, Garhwal, Mussoorio, Central Ktunaoo Kaih.

Infliu. nihrtr, and as far south as Ganjam. But it lias never been found in the

Eustorn Himalaya nor in Assam, an(l it has been only once reported as met
witli in Burma. "

Tliis is, therefore, the A:a//i-yiolding form of Kumaon—the pale

cutch. as it is soinotimos called, the kfuiir, khoiru, etc.

Var. (ft) Catechuoides. Calyx and petals glabrous but the rachis pubertdous.—
This is mot witli in Bengal from Monghyr and Patna to Sikkim, Assam and
Burma. Though quite common in Pegu and Prome it has not as yet been
t!ollootod in the Shan hills nor in Upper Burma to the north of Ava. It

is, therefore, the cutch-yiolding plant of Burma, and " Pegu Cutch " is the chief

commercial form of the extract. Its best names are Ichair, koir, aha, etc.

Var. (7) Sundra. Calyx, petals and rachis, all glabrous.—This is the Southern
and Western plant and affords the cutch of Madras and Bombay Presidencies,

being very common from Coimbatore northwards to the Deccan, Kanara and
the Konkan, and has been recorded so far to the north-west as in Kathiawar
<md Rajputana, and to the north-east in Burma, at Segain, Mandalay, and
the Shan hills. It is the lal-khair (red Catechu), the nallasandra (or simply
Sandra, or, as Sir Walter Elliot renders it, chandra), also the kati, kute, kachu,
kagli, kempu, shemi, karangalli, bagd, banni, etc. [Cf. Cooke, Fl. Pres. Bomb.,
i., 448; Hooper, Kept. Labor. Ind. Mua. 1903-4, 28.]

Chief Products.—These three forms of var. A. Vatechu are said to

be practically identical in their properties and uses. They all yield

a Gum, an astringent Extract and a useful Timber.

The Gum is of a pale yellow colour and often occurs in tears one inch Qum.
in diameter. It is sweet to the taste, soluble in water, forms a strong

pale-coloured mucilage and is not precipitated by neutral acetate of lead,

but gelatinises with basic acetate of lead, ferric chloride and borax. It

freely reduces Fehling's solution. It is a better substitute for the True

Gum Arabic than is babul gum. Most of the superior qualities of Indian
Gum Arabic, especially those of South India, are very possibly obtained

from this species of Acacia.

The Timber.—Sapwood yellowish-white, heartwood either dark or Timber,
light red, extremely hard. It seasons well, takes a fine polish and is

extremely durable. It is used for all kinds of agricultural implements,

wheelwrights' work, etc. In Burma it is employed for house posts and
very largely as fuel for the steamers of the Irrawaddy Flotilla. The Fuel
of dead khair is much valued by goldsmiths. In Northern India cutch

wood is made into Charcoal, and is regarded as one of the best woods
for that purpose. It has been pronounced good for railway sleepers. A
cubic foot of variety (a) weighs from 50 to 60 lb. ; of (yS) about 60 to

70 lb., and of (y) slightly more. But it is as the material from which

Cutch extract is prepared that the wood of this plant attains its greatest

value.

THE EXTRACT CUTCH OR CATECHU.
It is not proposed to deal with this substance very elaborately in the

present work. The article in the Dictionary, amplified as it has been

by The Agricultural Ledger (1895, No. l"; 1896, Nos. 2, 35; 1902,

Nos. I, 2 ; 1906, No. 3) contains practically all that is known.
The reader is referred to these publications, and the remarks that follow

must, therefore, be accepted as an abstract intended alone to set forth

the aspects of commercial interest :

—

Commercial QuaUties of the Extract aud Methods of Manufacture.—How far

the pecviliarities of the above-mentioned trees account for the different properties

Charcoal.

Oommcrciol
Forms.
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of the extract, appears never to have been ascertained. It may be mentioned
as a curious circumstance, very possibly connected with A. suntira, that one of

the earliest European writers, Barbosa (1514 a.d.) speaks of cacTio as exported
from Cambay to Malacca. The name cacho would seem to be simply the
Kanarese kachu, and very possibly gave origin to the modem Latin name
Catechu. In 1574 Garcia de Orta {Coll., xxxi.) gave a complete account of the
plant, and of the manufacture of the extract under its Tamil name of kati (cate),

a word which by some authors gave the first half of the name Catechu, the second
being derived from chuana, to distil. It is probable, however, that although
the earhest European authors saw the extract being prepared from a. sumira,
the Pegu form is quite as ancient if not more so. It was not, however, until the
seventeenth century that catechu attracted the attention of Europe. It was
then supposed to be a natm-al earth, and as it reached Europe by way of Japan
it received the name of Terra Japonica. About the same time Gambier also

found its way to Europe, and was designated Terra Japonica indiscriminately

with catechu. Cleger exploded the mineral notion of these substances, by
republishing in 1685 Garcia de Orta's account of the preparation of the extract.

He affirmed that the best quality came from Pegu, other sorts from Surat, Mala-
bar, Bengal and Ceylon.

There are said to be three forms of this substance : (1) Dark Catechu
or Cutch, chiefly used for industrial purposes

; (2) Indian Pale Catechu
or Icaih—a crystalline substance eaten in fan or used medicinally ; and

(3) Keersal (kirsal), a crystalline substance found embedded in the wood,

much after the same fashion as Barus camphor. To obtain the cutch

the trees have to be felled, but the destruction is conducted in so ruthless

a fashion, and so widespread is the demand, that many officers affirm

the total extinction of the tree is threatened [C/. Upper Burma Gaz.

Shan States, 1900, ii., pt. i., 314 ; For. Admin. Rept. Pegu Circ,

1900-1, 10 ; Summary Settl. Operations, Lower Chindwin Dist.,

1901-3, 3 ; Hooper, Rept. Labor. Ind. Mus., 1904-5, 26-7 ; 1906-7, 10.]

The following particulars may be given regarding the manufacture of

the two first-mentioned extracts :

—

1. Dark Catechu or Pegu Cutch.—Three men generally work to-

gether : one cuts down the trees and drives the cattle that drag the logs

to the site of the furnace ; the second clears off the sapwood and cuts

the heartwood up into the little chips required by the third man, who
attends to the furnaces and boilers. The chips are packed into earthen

pots holding three to four gallons of water, and the whole is boiled down
to one-half ; the chips are then taken out, and the liquid of 20 to 25 pots

is gradually poured into a large iron pan or cauldron, and again boiled

and stirred and fresh liquid added from the earthen pots until the fluid

attains the consistency of syrup. The cauldron is then taken off the fire

and the contents stirred continuously with a wooden paddle for four

hours or more, till the mass cools and can be handled. It is then taken

out and spread on leaves arranged within a wooden frame, like a brick

mould. It is left over-night, and in the morning the extract is dry and

ready to be cut up into pieces for the market. It might then be described

as a brick of cutch weighing 36 to 44 lb. A picturesque and illustrated

account of the work is given by a correspondent in The Empress (July

1903).

The chips are sometimes boiled down a second time, but as a rule very

little is extracted by this further boiling. Much difference of opinion

prevails as to the necessity of beating the liquid after the cauldron is

taken ofE the fire. Some manufacturers are satisfied with half an hour,

others give it as much as four or five hours.

Cutch manufacture takes place from June 1 to March 31, but the

10 .
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months of December to March inclusive are those of most energetic opera-

tions. The produce of each cauldron is approximately 36 to 44 lb. a day,

but the total yield during the season cannot be accurately determined

since much depends on the quality of the trees, their proximity to the

boiling place and, above all, the working days of the season. The proceeds

of one cauldron may be 2,000 lb., or it may exceed 6,000 lb. As to the

yield of cutch per given weight of heartwood, it is believed that a ton of Yield,

wood might be taken as yielding 250 to 300 lb. of cutch.

In the western and northern tracts of India, such as Kanara, Dharwar, oth« Fonmot

Khandesh, Surat and Baroda, and to some extent Chota Nagpur in Bengal,
°°*^

Dehra Dun and Gonda in Oudh, dark-coloured cutch is also prepared by a

process that only differs in minor details from that briefly described in con-

nection with Pegu. The industry in these regions is on a much smaller

scale and the appliances are correspondingly less perfect, but the principle

involved is the same. In Gujarat, as a rule, the trees are not felled, but the

larger branches are simply lopped off, and these are cut and boiled down into

cutch. The article from these localities as met with in the market differs,

however, materially in external appearance and shape from Pegu cutch.

It occurs in small cubes, flat cakes or rounded balls, and is of a redder

colour and more opaque fracture. The influence of the method of manu-
facture, more especially the use of iron cauldrons, will be discussed in a

further paragraph.

2. Pale Catechu or the crystalline substance known as Kath.—This Method of

is the restricted name, given in Northern India to a grey crystalline
P«pa"*^'°°-

substance prepared from a concentrated decoction of A. Catechu wood
by placing in it a few twigs and allomng the decoction to cool. The twigs

are removed and the crystalline substance found adhering to them is

collected and pressed into large irregular cubes. Whether the liquid is

rejected or is afterwards boiled down to produce a poor quality of dark

catechu or cutch has curiously enough not been recorded. The cubes

of grey crystalline substance are the kath, which is eaten by the Natives

in their 'pan and which imparts with lime the red colour to the lips. It is,
,

apparently, hardly ever exported to Europe, and the name Tcath, while Kumaon Kath,

chiefly applied to it, is in some parts of India unfortunately also given to

cutch. Kaih and cutch have by Europeans been mistaken for the same
substance, but the former is much purer chemically than the latter, and
it may be owing to the fact of cutch being the form exported to Europe
that catechu has lost the former position it held as an astringent Medicine. Medicinal Form.

It seems probable that the preparation of kath may be a secondary process secondary

from the cutch, since its direct preparation from the original decoction
Manufacture,

has only been observed at Kumaon, although the substance is universally

used in fan all over India. This subject deserves to be thoroughly in-

vestigated, and the merits of Tcath and its process of preparation made
better known. In a further paragraph will be found an abstract of recent

investigations that have a bearing on the issue here raised. \Cf. Madden,
Journ. As^ Soc. Beng., 1848, 565.]

3. Keersal or Khersal.—From the wood of Acacia Catechu is Khersai.

occasionally obtained a pale crystalline substance known as khersal. The
woodmen, when cutting up the timber for fuel, sometimes come across this

substance and carefully collect it, since it is much valued as a medicine

by the Hindus, and fetches a high price. [Cf. Dymook, Mat. Med. Western

Ind., 232 ; Bomb. Oaz., vi., 13.]
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Improvements in Manufacture.—The Agricultural Ledger (1895, No. 1)

records Dr. Warth's experiments in the manufacture of cutch, with

the results obtained and the correspondence that ensued on his recom-

mendation for the establishment of central factories under Government
control. Warth showed that the Native system was wasteful and
destructive, more especially through the use of iron cauldrons. He
explained that the active principle of cutch was the tannin known as

Catechu-iskxmm.. This forms a greenish-brown compound with ferric salts.

There is also present, however, another substance known as Catechin, and
this is the active principle in Jcath, or the edible form of cutch. Catechin

is, however, easily changed into tannin. It is soluble in hot water but
practically insoluble in cold water, while catechu-tannin is completely

soluble in cold water. From this simple fact Warth proposed that catechin

should be invariably separated from the catechu-tannin and sold by itself,

but he showed that it was essential that this should be accomplished by
a rapid process and in concentrated solutions. Etti had previously pointed

out these peculiarities, but Warth gave them a practical value. The
concentrated decoction is by him recommended to be set aside for five

days, to allow of the formation of the crystalline catechin. Cold water is

then added and the solution filtered, and the filtrate again boiled down
to form cutch free from catechin. As already suggested, it seems probable

that by some such process kath may be regularly manufactured by the

drug dealers of India, since the Kumaon supply could hardly suffice to

meet the Indian consumption.

Warth then demonstrated the injurious action of iron on catechin,

and urged that the cauldrons used should invariably be copper. His

observation that wood spotted with white deposits is richest in catechin,

and that such wood is more prevalent in Oudh than in Burma, confirms

a widespread Native opinion, and probably points to something peculiar

in the variety of plant grown in Oudh {var. a, Catechu, above), as compared

with that of Burma {var. f3, Catechuoules).
The inquiry was next prosecuted by Dr. Leather, Agricultural Chemist

to the Government of India. His assistant, Mr. Collins, furnished a most
instructive table of analysis, in which he showed that commercial valua-

tions rarely coincided with percentage of catechu-tannin and catechin (more

especially of the latter), but were dependent mainly upon the appearance

of the extract. So far as the tanner is concerned the complete absence

of catechin might be said to be a recommendation. Leather dealt

in a most interesting manner with the best methods of cutting up the

timber, with the effect of different kinds of water, the quantity of water

required, and the time which was essential to boil the wood. He showed

that it would be more economical to reduce the wood to shavings by the

carpenter's plane than to cut it into chips as at present. When reduced

to shavings the yield of catechu-tannin and of catechin was much higher

than with chips ; the proportion of water to weight of wood could be

reduced from 20 to 10 or even less ; and the duration of boiling might

be reduced from twelve hours to half an hour. All these circumstances

indicate not only vast financial economies, but the production of a superior

quaUty of extract, owing to the smaller amount of boiling that is necessary.

The separation of white catechu (or catechin) from cutch (or catechu-

tannin), might be made a commercial success if accomplished from an

extract prepared in the manner indicated by Leather.

12
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In The Agricultural Ledger (1896, No. 35) will be found the results Vyea.

of Professor J. J. Hummel's and Mr. Reginald B. Brown's chemical

investigations into the dyeing projjerties of catochu-tannin and catechin.

Briefly, thoy have demonstrated that both these substances may under

certain circumstances be used as dyes. [Cf. Journ. Soc. Chem. Indust.,

March 31, 1901, xx., 246.] The present purpose has been to con-

vey the facts of commercial importance and the bearings of recent

research (both botanical and chemical) on possible developments of the

cutch industry.

Production and Trade in Cutclt.—Trustworthy returns are not Trade.

available regarding the production of cutch in India. The trade is

very largely in the hands of small manufacturers and dealers. As a

rule the right to work the cutch forests belonging to Government is

granted by license and sold by auction or tender. The period for

which the licenses hold good is usually four months. Commercial
Circular (1896, No. 11) gives certain particulars of interest regarding the

Burma trade. It is calculated that on the average 80 cutch trees are

used per cauldron, and as the average price paid for the cauldrons Cost.

comes to Rs. 225, the average price obtained per tree comes to Rs. 2-13.

But eacih tree would yield about 25 cubic feet, say half a ton, so

that the price obtained is eqiuvalent to Rs. 5-10 per ton, or nearly as

much as is usually got from the local traders for undersized teak logs.

It would seem that the Burma production averages from 130,000 to Total

150,000 cwt. a year ; the South Indian perhaps 1,000 cwt. ; the Bombay P'^d^^"""-

perhaps half that quantity ; and it is probable that Bengal and the United
Provinces yield between them about 20,000 cwt. This conception of the

probable annual production is inferred very largely from the returns of

Foreign, Coasting and Internal Trade, rather than from actual statistics,

and consequently it ignores local consumption. Thus the total exports to

foreign countries were 183,729 cwt., valued at Rs. 36,96,106, in 1895-6

;

122,082 cwt. in 1896-7 ; 97,187 cwt. in 1897-8 ; 61,669 cwt. in 1898-9
;

but they rose again to 127,815 cwt., valued at Rs. 24,70,422, in 1899-1900 ; Fiuctuationa.

sank to 101,995 cwt. in 1900-1 ; and further to 66,162 cwt. in the year

following. In 1902-3 there was a slight improvement to 70,305 cwt.,

valued at Rs. 13,42,583, and a still further improvement in 1903-4, viz.

to 112,936 cwt., valued at Rs. 19,71,896. In 1904-5, however, they
again fell to 62,562 cwt., valued at Rs. 9,71,041, and in 1906-7 to

97,269 cwt., valued at Rs. 15,92,561. The traffic thus fluctuates greatly,

but would seem on the whole to be declining. Usually Burma contributes

about 98 per cent, of the total. For example, taking the total export
for 1906-7, Burma furnished 95,451 cwt., Bengal 1,687 cwt., Madras 124
cwt., and Bombay, 7 cwt. The Bengal trade seems for some years to

have declined and direct shipments from Burma to have increased. The
United Kingdom is the country to which by far the largest consignments
are usually made. The next in order are, as a rule, Egypt and either

France, Germany or Holland, The trade with the Straits Settlements

hao steadily declined from 6,585 cwt. in 1898-9 to 1,796 cwt. in 1901-2,

104 cwt. in 1905-6, but rose to 854 in 1906-7. The United Kingdom takes

from 70 to 80 per cent, of the total annual supply. Of the coastwise

traffic Bengal (Calcutta) is the most important receiving centre and Burma
the most important exporting. In 1895-6, Bengal received 35,079 cwt.,

but that traffic seems to have declined seriously, and in 1902-3 was only
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13,557 cwt., and in 1905-6, 10,678 cwt. The Rail and River-borne

trade returns show Bengal as the most important receiving province, and
mainly from the town of Calcutta, hence doubtless Burmese. The United
Provinces might be called the most important exporting centre, the

major portion of the supply going to Bombay town and Presidency.

A. coneinna, DC. ; Fl. Br. Ind., ii., 296. A common prickly

scandent bush met with in tropical jungles throughout India.
Since the pods of this bush are extensively used as a detergent, they are

often confused with the Soap Nut (Sapindus laukorosai), and, indeed, they
bear, as a rule, the same vernacular names—viz. rita or ritha, but are some-
times separately distinguished as the han (wild), ritha, aikakai, ailah, etc. These
detergent pods are largely employed in washing silk and woollen goods. Some
of the best tinctorial results are believed to be obtained only with yam washed
with this form of soap previous to being dyed. They are extensively used in
washing the hair, and with much advantage in cleansing tarnished silver plate.

In Northern Bengal they are utilised in poisoning fish. The trade in detergent
pods must be very considerable in India as a whole. Collective retvu"ns are,

however, not available, but we read of from 10 to 135 tons being imported into
Bombay annually, and mainly from South Kanara. The Madras Mail (Jan.

1898) speaks of the local supply coming from Palghat and Vaniembaby, and
urges that an effort should be made to place these pods on the European market.

The bark of this bush is to some extent used as a Tan for fishing-hnes, and
is imported for tliis purpose into Bombay from Kanara. [Cf. Gamble, Man.
Ind. Timbs., 1902, 291 ; Cooke, Fl. Pres. Bomb., i., 450.]

D.E.P.,
i., 44,
Rita or
Soap Pod,

Polishing Silver

Plate.

Trade.

Tan.

D,E.P.,
i., 48-50.
Cassie
Perfume.

D.E.P.,
i., 51.

A. Farnesiana, Willd. ; Fl. Br. Ind., ii., 292. A small tree

best known in Europe as the Cassie Flower, and curiously enough is

in India denoted by comparative or descriptive names such as wilayati

(English) hahul or Jcikar, pissi-hahul, gu-kikar, kankar, vedda vala, gaya-

babul, murki tumma, naga tumma, kusturi, jdli, nanlongyaing, etc. It is

indigenous in America and possibly cosmopolitan in the tropics, is culti-

vated or naturalised all over India and Burma.
It is largely grown in France on account of the rich Perfume obtained from

the flowers. Although it yields a Gum and other products sinailar to most
species, the chief interest centres in its " Cassie Flowers." The late Sir F. Abel,
in a letter to the Government of India, dated July 16, 1894, gives certain
interesting particulars regarding the success obtained by a tea-planter in Naini
Tal, in producing Cassie Pomade. Although a good deal of attention has been
given to this subject, little progress has as yet been made towards estabhshing
a trade in the perfume. It is probable that in India a difficulty might be found
to exist in preventing the lard or sweet oil, employed in the manufacture of the
pomade, from becoming rancid. But in the lower hills or terai where this tree

abounds, or might easily be cultivated, it seems possible that a useful auxiliary
crop to tea, coffee or even indigo planting, might be found in Cassie Pomade.
[Cf. J. C. Sawer, Odorography, 114-6.]

A. Jacquemontii, Benth. ; Fl. Br. Ind., ii., 293. A small

handsome shrub with poUshed stems and thorns, and flowers sweetly

scented. It is met with in the North-West Himalaya up to 3,000 feet.

In the Panjab plains, in Sind, in Rajputana and in North Gujarat it is

often very abundant, especially within watercourses.
Known in Afghanistan as the hanza, in the Panjab it appears to bear, as a

rule, the same vernacular names as A. arahica, but a sample recently received
from Amritsar, by the Reporter on Economic Products, bore the vernacular
names of dhakki and chota-kikar. In Rajputana it is called baonli or gulli bonli ;

in Gujarat it is the rata-bdval ; in Baluchistan harbarbara ; and in Sind khunbut.
Captain M. A. Tighe, Political Agent, Southern Baluchistan, speaks of the gum
of this tree as one of the spurious gum arables which are known in that country
as khorikhor. [Cf. Rept., dated March 14, 1898.]

For some years past a considerable trade from Baluchistan and Sind has
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been done in tlie Gum of tliis species, exported from Karaclii. Stokes (speaking Chun.

of Sind many years ago) says that it is inferior to giun urabic, but is used

in medicine, calico-printing, and in paper-making. Captain Tighe has muoh
to say aa to the difference between this and the true gum arabic (the khor-ka-

khor) whicli see under A. menegai. But it may be added in conclusion that

Messrs. Rowntroo & Co., Ltd., of York, have pronounced the Amritsar samples
(inontionod above) as the best of the series of Indian gunia examined by them,
for Uje confoctionor's requirements. " It is strongly mucilaginous and forms a Soluble lor

thin jolly on standing with ton proportions of water. The solution is brownish, •'^*

but fairly free from sediment, and the flavour is sweet." It has been ascertained

that about 35 cwt. of tliis are annually procurable in Amritsar.

D.E.P.,
i., 62.

A. leucophloea, Willd. ; VI, Br. Ind., ii., 294 ; Gamble,

Man. Ind. Timbs., 295 ; Brandis, Ind. Trees, 265. The safed kikar, arinj,

rinj, reru, ninibar, goira, hewar, haribaval, vel-vellam, tella-tuma, tanaung.

This large deciduous fast-growing tree is found in the plains of the Panjdb

and Rajputana, the forests of Central and South India and Burma. It

prefers a low-lying situation, and in the Panjab its presence is regarded

as significant of a rich soil. Its branches are often disfigured by large

excrescences.
According to Mr. J. G. Prebble, it yields a Gum readily soluble in water. Gum.

which forms a good thick pale-coloured mucilage, possessed of the somewhat
peculiar property of being gelatinised by borax but unaffected by ether, neutral

or basic acetate of letnl or percliloride of iron. It seems probable that, owing
to its close chemical affinity, this gum is often largely used to adulterate the

better qualities of " Gum Ghati " (see p. 17) of commerce. According to Mr. Hooper
(Agri. Ledg., 1902, No. I, 26) a specimen of the bark sent from the Province
of Mysore was found to contain 20'8 per cent, tannin, being equal to the best

6a6«i-bark ; but this seems to have been an exceptional case, aa he adds that a
sample examined at Dehra Dun yielded only 9'33 per cent. Its use as a Tan
is therefore doubtful. The bark affords a strong Fibke said to be much valued Fibre,

for fishing-nets. Ground to a powder it is sometimes eaten with bajra, especially

in times of scarcity. But it has obtained a considerable reputation as an
astringent used in alcoholic Distillation. On this account it is often called

aharah-ki-kikar (spirit Acacia). The tannin precipitates the albuminous sub- Distillation,

stances present in the saccharine juices, and thus faciUtates fermentation, but
is also said to give a pleasant astringent flavour to the beverage. In the Southern
Marathd country the trees are farmed out by Government, in consequence of

the value of the bark. A distiller in South India recently informed me that
he would use this bark more extensively than at present, were it possible to

obtain a guarantee of quality. He held that while most Acacia barks might
be employed in fermentation, that of the present species was so much superior
to all others as to justify its being called " The Distiller's Acacia." [C/. Cooke,
Fl. Pres. Bomb., l, 447.]

A. modesta, ''Wall, ; Fl. Br. Ind., ii., 296 ; Gamble, Man. D.E.P.,
Ind. Timbs., 299 ; Brandis, Ind. Trees, 266. The phula, phuldi, bhamburi, i., 52.

kantosirayo, palosa. A moderate-sized tree found in the SuUman and
Salt Ranges, the Sub-Himalaya—between the Indus and Sutlej—and is one
of the characteristic trees of the Northern Panjab plains. It grows readily

in poor sandy or rocky soils, but curiously enough is also found occasionally

in very damp situations. It is a slow grower, and in consequence is not
often planted, except as a fence, for which it is peculiarly suited.

It yields sparingly a very useful Gum which occurs in small round tears or Qum.
angular fragments, with a few vermiform pieces marked with waved transverse
lines. Prebble says, "It is translucent and of a yellowish colovur ; very
soluble in water, forming a good pale-coloured mucilage. With basic acetate of
lead and ferric cliloride it forms a jelly, but not with borax ; with neutral acetate used in

of lead a faint precipitate or cloudiness, and a slight reduction with Fehling's Medicine,

solution." The gtmi is sent to Bombay from Northern India, and is classed
by the merchants as " Amritsar Gum." The Panj&b supply comes mainly
from the Rawalpindi and Jhelum districts. In Northern India it is largely
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D.E.P.,
i., 54.

Habitat.

Tanning-bark.

D.E.P.,
i., 55.

Gum
Arabic.

Three Forms.

Medicinal Gum
Arabic.

Bast Indian
Gum.

THE TRUE GUM ARABIC TREE

employed in medicine. The tree affords also a very beautiful, strong and durable

TiMBEB which is largely employed for cart-wheels, sugar-cane crushers, agri-

cultural implements, etc. The soft dehcate twigs are employed as tooth-brushes,

especially in the Panjab. [Gf. Pharmacog. Ind., i., 552.]

A, pennata, Willd. ; Fl. Br. Ind., ii., 297 ; Gamble, Man.
Ind. Timbs., 300 ; Brandis, Ind. Trees, 269 ; Cooke, Fl. Pres. Bomb.,

i,, 451. Biswul, arar, shemha, aila, undaru, gurwa, afla, awal, arfu,

su-yit, etc. A large climbing shrub of the Sub-Himalaya, East Bengal,

South India, and common all over Burma.
The bark is an article of commerce, being exported from the Konkan, and

employed in Bombay to Tan fishing-nets. Hooper (Agri. Ledg., 1902, No. 1,

26) says that a sample from Bombay was found to possess only 8*8 per cent, of

tannin. In the Annual Reports of the Forest Department, Bombay Southern
Circle, an entry occurs of the amounts reaUsed by the sale of shemba bark.

These range from Rs. 25 to Rs. 394. In Bombay it fetches about Rs. 14 per 700 lb.

A. Seneg-al, Willd. ; Fl. Br. Ind., ii., 295 ; Gamble, Man.
Ind. Timbs., 299 ; Brandis, Ind. Trees, 266 ; Cooke, Fl. Pres.

Bomb., i., 449. It yields the True Gum Arabic of European commerce,

and is the khor (Sind), Jchor-ka-khor (Lus Bela), kumta (Rajputana).

A low tree with grey bark and flexuose branches, met with, so far as

India is concerned, on the dry, rocky hills of Sind and Rajputana, more
particularly in the Lus Bela country.

Commercial Qualities.—It seems desirable to bring together

in this place a few of the more important facts regarding India's

participation in the world's supply of Gum Arabic. There may be said

to be three chief forms of the gum : 1st, True Gum Arabic of European
Commerce ; 2nd, The East India Gum Arabic ; 3rd, The Gum Arabic
of India, often collectively called " Gum Ghati." The True Gum Arabic

is obtained from A. senef/fd, Willd., and there may be said to be

two or three grades of it :

—

1. (a) Gum Senegal, the verek of the Negroes.—Tliis comes from the French
Colony of Senegal (on the West Coast of Africa).

(6) KoBDOFAN or Turkey Gum.—This is known in East Central Africa by
the name haehab. It comes from the mountainous tracts of Kordofan on the
Upper Nile and almost in the same latitude as Senegal, though across the vast
continent of Africa from west to east. It occurs in round lumps, often as
large as a walnut, or in irregular broken pieces, pure white, very much fissiu'ed,

especially on the surface. This gum is most frequently used for medicinal
purposes, and may, in fact, be regarded as the true officinal Gum Arabic of

England, India and America.
(c) Inferior qualities loiown in trade, such as Suakim Gum, Sennaab, Blue

Nile, Bakbaby or Mobocco and Mogadob Gums. These are most probably
mainly derived from A., arablea. Reference has already been made to the
variability of gum due to climate, soil, seasons, etc., and to the part possibly

played by bacilli (see above, p. 2), but physical changes also take place subse-

quent to its collection, and these doubtless produce variations in quality. [Cf.

Journ. Soc. Chem. IndusL, 1903, xxii., 429; Goetze, Pharm. Zeit., 18, 119;
Plmrm. Journ., 1903, 70, 417 ; Mmiol, Ind. For., 1902, xxviii., 45--58.]

Attention may now be directed to The East India Gum Arabic.

This is imported into Bombay, in the first instance, from Aden and the

Red Sea ports—no part of it being produced in India. There are two
qualities, viz. maklai and maswai. The former exists in large round
tears or vermicular pieces, white, yellow or reddish. It is much like Gum
Senegal, but more fissured. It derives its name from MakaUa, the port

from which it is mainly shipped. The latter exists in angular fragments

and vermicular pieces very similar to the former and obtains its name
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from the port of Massowa. Both of these are good soluble gums, very

little inferior to true Gum Arabic. They are picked and assorted, then

re-exported from Bombay a3 East India Gum Arabic, the traffic being by

no means unimportant. Within recent years, however, that traffic has

given distinct evidence of decline, due very possibly to direct shipments

to Europe in place of to Bombay—the historic emporium of distribution.

Lastly, we come now to the Indian Gum Arabic or Gum Ghati. oom afa*tt.

It would seem that, in contradistinction to the gums that reach Bombay
by sea, those that come by train, down the Ghats to Bombay, are col-

lectively designated Gum Ghati. But it may be here mentioned that

Clusius in 1605 speaks of Gummi Gutti as brought from China to Europe :

henco it may be asked, is it the Malay getah '? [C/. Kew Mus. Guide,

19()7, 150.] Accepting the modern usage, " Gum Ghati" would embrace

very possibly a wide range of gums, and very often, it is feared, degrees

of quality denote the extent of admixture rather than the nature of Quality,

specific variation. Gum when detected is gathered casually by women indka Method

and children, or by the shepherds, and sold in small quantity to the ° ^ ""^

nearest shopkeeper. It is next conveyed to the dealers and so on through

many hands until diversified gums, the produce of a wide area, get hope- Difficulties in

lessly intermixed. Nowhere in India is gum systematically produced, ^^'^®'

and indeed hardly anywhere is arborescent vegetation so exclusively

of one gum-yielding tree as to admit of a large uniform and constant

supply of any particular gum.
Prebble (in the paper to which reference has already been made)

describes 27 gums as met with by him in Bombay. These include

A. arahica, A. Catechu, A. Farneftiana, A. leucophloia and Bombay Gums.

A. modesta. Some short time ago Captain M. A. Tighe, Political

Agent, Southern Baluchistan, was induced to give attention to this

subject. In consequence he furnished admirable samples of the gums
of Baluchistan, as also corresponding botanical specimens of the plants

from which these had been procured. The two most important were

thus definitely determined, namely, hhor (or khor-Jca-khor)—Acacia
Senegal, and harharbara—A. Jacquemontii. Tighe's description of

the country, of the season of flow of gum, and the dependence on rain,

will recall the conditions that prevail in the regions where the True

Gum Arabic is produced. \Cf. Agri. Ledg., 1902, No. 2, for further

particulars.] Far to the south, at Tuticorin, a modern trade in gum has south Indian

been organised. Considerably different prices are being paid for the
"'"'

various grades of it, and at least one firm employs a staff of persons to

hand-pick and assort the gums as procured. I was unable to ascertain

all the species of plants that afford these South Indian gums, but the

most important would doubtless be A. Siintfra, which is the South
Indian variety of A, Catechu and an abundant tree from Coimbatore

northwards to the Deccan and Gujarat. [C/. Heuze, Les PL Indust.,

1895, iv., 258-66.]

TRADE IN aUM ARABIC—As already stated, one of the features Trade in

of this trade is the supply drawn by India from Africa, Arabia, etc.. Gum.
by sea, and from certain tracts of covmtry by land routes across the

frontier. There are thus exports from India in both Indian and foreign

gums, the latter being usually designated re-exports. The following

statement shows the total transactions under these headings :

—

(a) Imports by sea 1898-9, 2,841 cwt., Rs. 59,531 ; 1902-3, 1,146
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cwt., Rs. 21,494 ; 1906-7, 10,127 cwt., Rs. 1,54,270 : (6) by land
1898-9, 18,093 cwt., Rs. 282,877 ; 1902-3, 12,800 cwt., Rs. 1,66,066

;

1906-7, 11,969 cwt., Rs. 1,56,932 : (c) Re-exports 1898-9, 7,297 cwt.,

Rs. 1,05,801 ; 1902-3, 10,704 cwt., Rs. 1,47,044 ; 1906-7, 2,684 cwt.,

Rs. 57,417 : {d) Exports 1898-9,41,469 cwt., Rs. 7,14,632; in 1902-3, 38,019

cwt., Rs. 4,54,639 ; and in 1906-7, 35,202 cwt., Rs. 6,69,263. In 1895-6 the

Decline in Price, exports wcie less in quantity, but nearly twice the price of those in 1902-3.

If there be any meaning in averages of declared official values in a traffic

that for some years has been obviously changing its main characteristics,

it may be affirmed that a marked depreciation in price has taken place.

The traffic in Indian-produced gum for 1906-7 may now be analysed

thus—exports from Bombay 35,044 cwt. and from Sind 51 cwt. The
re-exports take place almost entirely from Bombay, and they are far in

excess of the recorded imports, both by sea and land routes. It is not

known to what extent the Trans-frontier traffic could be accepted as being

gum arable, but the chief items of the " gums and resins " carried across

the frontier, drain from Nepal and Lus Bela. The latter seems a modern
Adulteration. trade, and doubtless mainly in the gum here dealt with. The discre-

pancies between the returns of imports and of re-exports are seemingly

due to the Trans-frontier land supply not being fully accounted for

;

to the varying extent to which stocks are drawn upon or withheld ; and
lastly very possibly to admixture with Indian gum arable. The re-

export trade fluctuates both in quantity and value very considerably,

having undoubtedly in the past been greatly disturbed through war and
plague. But on this subject WordehofE {Journ. d'Agri. Trop., 1901, i.,

46) affirms that the advance in price of the gum called " Soudan " only

lasted into 1892, and that since 1894 the price has been almost the same
as in 1880. Vilbouchevitch beUeves that the only effect of the Soudan
troubles has been to bring into notice, for subsidiary purposes, certain gums
not previously known or indifferently appreciated. There seems no doubt,

however, that so far as India is concerned, a decUne has taken place in

the imports from Red Sea ports, but an expansion of Indian supply, more
especially through the organisation of the Sind and Madras contribution.

The figures discussed above are mainly those given for Gum Arabic,

not the " other Gums " nor the " Resins." Moreover an error is ever

present in that it is not always possible to isolate returns of gums from

those of resins. The " other gums " may also be to some extent " gum
arable," and thus the figures quoted may not represent the total trade.

D.E.P., A. Suma, Buch.-IIam. ; Fl. Br. Ind., ii., 294 ; Gamble, Man. Ind.

U 60. Timhs., 295 ; Brandis, Ind. Trees, 268.

This medium-sized tree has a white bark (a circumstance that gives origin

to most of its vernacular names) ; it is common in Bengal, Bihar, Assam and
South India, from the Karnatak to Mysore. It is loiown as the aai-kanta, kumtia,
dhaula {white) khejra, etc. Through being confused with var. Snndru (which
see under A. Catechu, p. 9) it has by some writers been incorrectly spoken
of as a cutch-yielding species.

Temporary
Increase in
Price.

Increased Indian
Production.

D.E.P., ACONITUM y Fl. Br. Ind., i., 27-9 ; Agri. Ledg., 1896, No. 32

;

i., 84-98. 1898, No. 3; 1902, No. 3; Briihl, Ann. Roy. Bot. Gard. Calc, 1896,

v., pt. ii., 109-14 ; Stapf, Ann. Roy. Bot. Gard. Calc, 1905, x., pt. ii.,

115-94; Monk's-hood; Ranunculace^.
There are in the world perhaps 150 species of Aconites, chiefly inhabitants

of the north temperate regions, 24 being Indian. These were figured and
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describetl by Bruhl and more recently monographed and beautifully illustrated

by O. Stapf of Kow. Simultaneously extensive local investigations into the R«ceot

IniUtin production and utilisation of the Commercial Aconites have been ^'•'*"*•••

conducted during the past ten years or so by the Director-General of Botanical

Survey ojid by the Reporter on Economic Products to the Government of

India (ably supported by numerous correspondents and contributors). It

was a fortunate circumstance also that the co-operation of Prof. W. R.
Dunstan of tho Imperial Institute, London, was at the same time secured.

The researches which ho and his collaborators have made, into the chomiciil

composition of the various roots, supplied by the Indian authorities (aa far

as possible in a parallel series with the botanical samples svnt to Kew), may
be truly spoken of as having revolutionised our knowledge of tho chemistry
and medicinal properties of tho Indian Aconites. [C/. Cash and Dunstan,
Phil. Trans. Roy. Soc. Lend., 1898, cxc, 239; cxcv., 39-97; also Proc., 1901,

08, 384-9 ; Imp. Inst. Tech. Repts., 1903, pt. ii., 40-91 ; Dunstan and Andrews,
Trans. Chem. Soc, 1905, 87, 1620-50; also Dunstan and Henry, Ixxxvii..

1G50-56.]
The area of Indian distribution may be described aa extending from Afghani-

stan, Baluchistan, Hazara, Kashmir, Kuraaon, Nepal, Sikkim and Bhutan to

tho moimtains of Assam, Manipur, and Burma. But on the mountains of Distribution.

Central, Western, and Southern India no representative of the genus occurs.

While these interesting plants are thus confined to the lofty mountainous tracts

that skirt tho geographical frontier of India, few drugs are niore frequently
present or more generally understood by the rural drug-dealers—so far as such
knowledge goes—than are certain forms of the genus Aconittitn. In fact it

might be said that the Aconites are very much more extensively used in India
than in Europe and America. But perhaps the most poisonous forms are more
largely employed in India as animal poisons—if one might not say as criminal
poisons—than in medical practice. This circumstance thus enhances tho
interest and value of the recent researches. For example, the Hemp Drugs
Commission in their Report (1893-4, 157) mention that aconite is often mixed
as an adulterant with Indian hemp in the preparation used as a beverage.
The particular species so employed is not stated, and the circumstance is men-
tioned as being of interest in cases of poisoning from bhang indulgence. For
these and such-like reasons it has been recognised for some years past as an
imperative necessity to be able readily and with certainty to distinguish at
least the chief qualities of Indian aconites. In other words it has been thought
that all that was needed to develop a regular and satisfactory trade in Indian
aconite (and to be able to control and supervise such traffic if need be) was
definite knowledge of the cliief forms that exist and the regions from which
these are severally derived.

The inquiry recently conducted haa resulted in the establishment of four
forms, or rather groups of forms, of aconite, as being extensively traded in all

over India, and to some extent regularly exported to foreign countries. But Commerce,
above all, the discovery that not one root but many constitute the Nepal Aconite
of commerce is a conclusion of the greatest practical value, which is heightened
in its significance when it is added that very possibly none of the roots sold as
such are derived from the true A. ferojc, Wall., of botanists, which in works on
Materia Medica has hitherto alone been spoken of as the Nepal Aconite plant.
The four forms may be expressed commercially as follows :

—

I. Non-Poisonous fopms, the active principles of which are

either Atisine or Palmatisine. The Aconites that may be placed in this

position are :

—

A. hetepophyllum, Wall. ; Stapf, I.e. 151-4 ; Fl. Br. Ind., i., 29
;

Royle, lUust. Him. Bot., 1834, 56, t. 13; The Bower Manuscript (Hoernle,

transl.), many passages. A common plant on the sub-alpine and
occasionally alpine Himalaya from the Indus to Kumaon.

This is the atis, ativika, patis, etc. (Sanskrit ativlaha, which might be rendered
"antidote"), but in the more eastern section of its area it receives the name
nirbisi—a name more correctly indicative of A. paimatuut. Atis root, if of
good quality, should break with a short starchy fractiu-e and present a uniform
milky white surface. The fresh fully grown root is about I to 1^ inches long,
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Bikma.

and perhaps half an inch thick at its upper extremity. In structure it is of a
uniform white farinaceous substance within ; transverse sections seem to consist

of four, or sometimes five, isolated cambium strands, the vessels of which show
prominently the radiating wedge-shaped formation.

The discovery made by Dr. H. A. D. Jowett that the alkaloid exists in very
small proportions, destroys any chance for the drug in the future ; and the still

Inert. more recent opinion that it is inert, has no antiperiocUc virtue (arrived at
by the expert Committee appointed by the Government to investigate the
Indigenous Drugs of India), renders it necessary to remove the root from con-
sideration as a drug, except as a mild bitter tonic. Several European and Native
merchants and chemists furnished me with parcels of the roots of -!. palntntutn
under the name atia, and others of the true atia largely adulterated with
A. ptiiniattitn. These facts may be accepted as showing that in Indian phar-
macy the two roots are regarded as similar, if not identical in properties.

[Cf. Taleef Shereef (Playfair, transl.), 1833, 8.]

A. palmatum, D. Don. ; Stapf, I.e. 156-8 ; Fl. Br. Ind., i., 28

[excl. syn.) ; Agri. Ledg., 1902, No. 3, 89. A species met with in the

alpine Himalaya of Nepal, Sikkim, and South Tibet, at altitudes of from

10,000 to 15,000 feet.

This is best known by the names bikma, bishma, wakhma, vakhma, and nirbim.

In Sikkim (according to Mr. C. Gilbert Rogers) it is the seto-bikhuma (or white
bikhuma, the black bikhuma being A. UifinSatunt). The word bikhuma or

bikhma might be translated " resembHng-6iA;/t," but also has the meaning of

non-poisonous bikh. So also nir-bish means free from poison {bish). It seems
probable that while that is the meaning of nirvishi, the word often confused
with it

—

nirvisha—denotes an antidote to poison. The nirvislia most quoted
Jadvar. by writers is the substance separately designated jadvar. The late Dr. Moodeen

Sheriff paid much attention to the subject of the jadvars of modern Indian
pharmacy, and one at least of those he described would seem to be the root of

A. paitnatmii. It has come to me from all parts of India broken into short
lengths and often bearing the name jadvar. What the nirvisha or jadvar of the

Ancients may have been is a subject beyond the scope of this work.
As met with in commerce bikhma root is pale-brown ; it exists for the most

part in long straight pieces, sometimes twisted together, but is never completely
pyramidal. The fragments range from 1 to 3 inclies in length and { to ^ incli

thick. In structure they are almost pure white, are of a starchy consistence

and, on tranverse section, show a double ring of large though inconspicuous
cambium strands in the form of circular or horseshoe-shaped patches. It is

perhaps the most easily recognised of all the Indian commercial aconite roots.

The alkaloid present in tliis root has been found identical with that of A.
Ueterophyiiutn , and it is thus impossible to put faith in its reputation as an
antidote for poison. But according to Dutt, the Sanskrit name for A. tieteru-

phyiiinii is ativisha or ataicha, a circumstance if correct that would confirm the
identical properties of atis and bikhTua.

D^.P., A. rotundifolium, Kar. et Kir. ; Stapf, I.e. 149-51 ; Fl. Br. Ind.,

i., 96. i-> 29; also A. violaceum, Jacq. ; Stapf, I.e. 144; A. multifidum,

Royle, Illust. Him. Bot., 45, 56 ; A. dissectum, Madden, Journ. As. Soe.,

Beng., 1846, xv., 95 {non D. Don) ; A. Napellus, var. multifidum and
also rigidum, Fl. Br. Ind., i. 29.

These pretty little Alpine aconites are characteristic of the Western Hima-
laya (along with a. hetirophyiinin) between the area of the poisonous fornas
of the East and Central Himalaya and that of the poisonous forms which re-

appear on the extreme West. They have no commercial value, though in the
Panjab these roots are occasionally seen in the drug-shops, and appear to be
known as tilia kaclvang or dvdhia. They can with difficulty be distinguished
from the roots of a. heterophyiintti.

II. Poisonous Aconites that contain bikhaconiUne (in one species)

and pseudaconiiine (in some at least of the others). These roots are in

India traded in under the names " Nepal Aconite," hish, bikh, etc.

[Cf. Herbert, Travels, 1677, 369.] They can very appropriately, therefore,
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Nepal Aconite

bo collectively designated as the East Himalayan Aconites, for although

one species exists in Kunawar and two in the mountains of Assam and
Manipur, their headquarters commercially are Sikkim and Nepal. They
are the Nepal Aconites of the shops of Calcutta. The important forms of

the series are :

—

A. Falconer!, Staff, I.e. 163-5 ; A. ferox, Royle, Illust. Htm. Bot.,

47 (in part) ; Fl. Br. Ind., i., 28 (in part).

This plunt occurs in tho Hub-alpine and alpino Himalaya of Garhwal. and
a woll-marked variety of it (which Stapf calls ititllobtim) was collected by
Mr. Minniken in Nagli, Bashahr, where it is known as kalamohra (or tho very
poisonous mohra).

A. laoiniatum, Stapf, I.e. 168-9 ; A. ferox, var. laciniata, Bruhl,

I.e. v., pt. ii., 11 (in part) ; Agri. Ledg., 1902, No. 3, 96.

This plant comes from tho sub-alpine and alpine Sikkim, where it is Sikkim Aconite.

caUod (so Rogers informs us) kalo-hikhuma—a name that doubtless would
mean the poisonous bikhunui, in contrast with tho non-poisonous bikhuma
{.4. paiutatunt above). This isolation of A. iaclniattmi from the true bikh is

interesting and important. It sliows that it is recognised locally as only a
substitute or adulterant for the true root, and in fact it would seem to be ex-
chisively so used. Apparently it is the kalabachnag of Moodeon Sheriff, and
very possibly the kalakut of other writers. The root is if anything larger than
tho most prevalent " Nepal Aconite " of Sikkim (.4. npioatum below) and
has numerous circular scars, indicating fallen lateral roots, so abimdant and
regular as to resemble nodes or joints. In transverse section the tuber seems
to differ from that of a. gpieatum by the absence of the so-called inner ring of
vascular strands enclosing the pith.

A. lethale, Griffith ; Stapf, I.e. 175-6 (the Mishmi Aconite) ; and
A. nagrapum, Sta-pf, I.e. 176-7 (the Naga hills and Manipur Aconite).

It is probably safe to regard these as the most eastern members of

the series.

Stapf views tlie aconite of the Akhas as l^eing very possibly the true
.*. HpicnUtni. [Cf. Lewin, Arrow-poisons, in Virchow, Archiv. Path. Anat,
und Phya., 1894, 138. 289.]

A. spicatum, Staff, I.e. 165-8; A. ferox, var. spicata, also var. D.E.P.,

crassicaulis, Briikl, I.e. v., pt. ii., 110; A. ferox, Fl. Br. Ind., i., 28 (in i., 87-91.

part) ; Agri. Ledg., 1902, No. 3, 94-6 (in part) ; and later by Dunstan Nepal
and Andrews, Trans. Chem. Soc, 1905, Ixxxviii., 1636-50. This is

Aconite,

the most abundant, most robust, and most characteristic species of

alpine Sikkim and Chumbi.
The chief " Nepal Aconite " of Indian commerce, the bikh, biah, the ativaaa

(very poisonous biah) of Sir Walter Elliot ; the mitha-bish, aringi-biah. dagru,
bachnag, or talia of Indian writers, and the aingia jur or aingia khar of Taleef
Shereef (Playfair, transl.), 1833, 107. Its poisonous principle has been called
bikhaconitine by Dunstan and Andrews, and described as closely related to
pseudaconitine both in its chemical properties and physiological action.

Tho roots are very large, and when fresh are soft, flexible and pale-coloured,
but when quite dry they are hard, dark brown or black externally, and of a
brownish-red internally. The half-dry root when cut resembles horn (lienco
tho name aingyi or aingya-bia), but as it matures and dries it becomes hard and
lias darker-coloured portions developed as embedded irregular patches witliin
tlio tissue. These patches often appear like resin in consistence. In transverse
section Stapf says the tubers are seen to possess cambium strands, continuous
and forming a more or less sinuous ring. The secondary sieve-strands of the
mother tubers are not encased in sclerenchymatic sheaths. The samples
examined by me might perhaps be properly described as having the vascular
strands in the form of an irregular sharply pointed star, enclosing a small central
pith surrounded by a secondary ring of bundles. To protect the roots from
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being weevil-eaten they are often preserved in cow-urine. This may account
for the dark colour of some parcels, and may perhaps explain the name kala

(black) often given to these, though most writers seem to prefer to translate

kala when given to an aconite as meaning deadly. This is the root exported
from both Nepal and Sikkim to Calcutta. It has been pointed out that Nepalese
traders have been in the habit of draining their supplies from the Sikkim as
well as the Nepal side of the Singaleelah range, but that recently the facilities

of the Himalayan Railway at DarjeeUng have begun to make the Sikkim supply
by far the most important. As indicative of the very poisonous nature of this

plant, mention may be made of the fact that the sheep have often to be muzzled
in the Sikkim Terai. [Cf. Kew Mus. Guide, 1907, 9.]

III. Poisonous Aconites, one at least of wMcli contains

pseudaconitine; they are in Northern and Western India traded in

as " White Bikh" safed-bikh, safed-hachnag or some derivative of the

word mohra (a word which like hikh denotes a deadly poison). They also

constitute grades of the so-called " Nepal Aconite " of Indian commerce,

and are the Central Himalayan Aconites, those found in the shops of

Upper and Western India.

A. deinoppliizum, Stapf, I.e. 158-60 ; A. ferox, var. atrox, Watt,

Agri. Ledg., 1902, No. 3, 97 (in part).

This interesting plant was collected in Bashahr (Jani Kanda) by Mr. Minniken
and said to bear the local name of mohra, but it is believed by Stapf to have
been very possibly the maura hikh of Cleghorn, the mitha-dudya of Aitchison
(Trade Prod. Leh, 176), and the plant referred to by Madden (Journ. As. Soc.

Beng.f 1846, xv., 95). It is thus very possibly met with throughout the

Central Himalaya from Kvmawar to Nepal, and has been collected by Mr. Duthie
in many parts of Kumaon. Moorcroft spoke of the abundance of aconite (possibly

this species) in Kxmiaon, and supposed the stupefiant effects of the honey from
certain locaUties to be due to the bees feeding on aconite. Dunatan and Andrews
on the examination of fresh, more accurately determined roots, have arrived at

the conclusion that the present species is that which should be regarded as

affording the alkaloid pseudaconitine of previous reports. The existence of that

alkaloid in certain forms of Indian aconite appears to have been first made
known by Schott (1857), elaborated by Hiibschmann (1868), and worked out
in every detail by Dimstan and Carr {Trans. Chem. Soc, 1897, reprinted in

Agri. Ledg., 1897, No. 19; 1898, No. 3). These distingmshed chemists
give full particulars of the properties of the alkaloid and its decomposition
products. It would appear that pseudaconitine may physiologically be regarded as

identical with aconitine, though very much more active. The chief objection to

its extended use is the difficulty of obtaining a continuous supply of the root

of uniform quality. It seems, moreover, probable that this plant is not
separately recognised by the collectors of and dealers in drugs, but is confused

with the following :

—

A. Balfoupii, Stapf, I.e. 160-3 ; A. ferox, Wall, PL As. Ear.,

i., 35 (in part) ; Balfour, in Edinh. New. Phil. Journ., 1849, xlvii.,

366, t. V.

This corresponds with a large portion of the -4. ferojc, uar. atrox, Watf {Agri.

Ledg., 1902, No. 3, 97-8), and includes also A. ferox uar. poiysehixn , Bi-'iitil. It

is met with in the sub-alpine and alpine Himalaya of Garhwal to Nepal, and
seems to be known by the vernacular names gohriya and hanwa or hhanwa. At
present it is doubtful how far the following names belong to this species or to

--1. aeinorrhizu lit : phatikia, kawriya, diliya, dhanla, dhumuriya, jhirina, etc.

Mr. Duthie observes that every valley has its own names for its aconites, and
even different names for the same plant when of a different shade of colour.

The difference between the roots of A. deiuorrJiixittu and A. BaJfourii is not
very great. The latter is shorter and thicker than the former, and has always
hardened sharp rootlets attached. The former is that which comes most largely

into the markets of India as White Aconite, safed-bikh, aafed-bachnag. Ac-
cording to Native opinion it is the most valuable and certainly the most ex-

pensive form in the bazars. It was furnished to me under the name of
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Medicinal Aconite
'* A. jvttpeiiuii. Unn." but it would seem that north and west of Cawnpore
this is the hikh of tho Indian drug shops, whereas south and east bikh would be

A. mpimtuut. The white-ftiJtA root is easily recognised : when dry it is brittle and
white in section, has a farinaceous structure in some respects Uke that of bikhma,

but it is distinctly poisonous and must, therefore, bo carefully distinguished.

It is usually about 2 or 3 inches long, broadest at its immediate extremity, and
gradually and uniformly tapered to a long sharp point below. It is nearly

always perfectly straight and the cuticle is of a chestnut-brown colour, smooth,

though at the same time irregularly contracted into exceptionally large foldx.

In transverse microscopic section its roots are seen to have an interrupted ring

of large cambium strands. These are either irregularly horseshoe-shaped or

elliptical and arranged round the pith, which frequently becomes cavernous.

Occasionally also a few single cambium bimidles are seen scattered throughout
the fundamental tissue.

I understand that Prof. Dunstan has found, on analysis of a sample of

white-6t)fcA from Dudatoli, that daughter tubers contain nearly 1 per cent, and
the mother tubers \ per cent, of pseudacom'tine.

The plant which Briihl named as uar. poiynvhixa was supplied by Mr. J. S. C.

Davis of Almora. When received by me the samples bore the names phutkia Almora
(fatkia), and gobaria—names which recall some of those reported by Duthie as Aconite,
given in Garhwal. Recently Davis has obligingly furnished further material,

as also a translation of a report which he had received from the political Peshkar
at Garbyang. It would seem that at Garbyang, aconite root is designated

mitha but that there are two forms, (a) fatkia and (6) yobaria. The former is

a smaller and less poisonous plant than the latter. The roots furnished were
found to have a white farinaceous structure with a single irregular ring of

cambium strands.

IV. Poisonous Aconites that contain indaconite. This may be

accepted as a series that corresponds botanically with the most
valuable medicinal aconite of Europe and America—viz. A, Napellus.

Stapf has shown that the true A. Napellus nowhere exists in India.

The world's supply of medicinal aconite is, in fact, derived mainly

.

from the cultivated plant, and comes very largely from Germany.

But there are one or possibly two indigenous aconites met with in the

extreme western division of the Himalaya and adjacent hills of the

Panjdb that seem worthy of a place in this section :

—

A. chasmanthum. Staff, I.e. 142-4 ; A. Napellus, var. s-picatum,

Duthie, Rec. Bot. Surv. Ind., i.. No. 3, 37 (in part) ; A. Napellus,

Stewart, Ph. PL, 1-2; Dunstan, Agri. Ledg., 1897, No. 19, 377;

A. Napellus, var. Mans, Goris, in Bull. Sc. Pharm., 1901, iii., 112
;

A. hians. Watt, Agri. Ledg., 1902, No. 3, 101 ; also dissectum. Watt,

I.e. 100 (in part) ; Dunstan and Andrews, Contrib. to Knowledge of

Aconite Alkaloids, Trans. Ckem. Soc., 1905, 1620-36.
This very beautiful species occurs on the sub-alpine and alpine Himalaya

from Chitral to Kashmir, and also on the mountains of Hazara, between altitudes

of 7,000 and 12,000 feet. It is the mohri of Hazara ; tilia, kachang, dudhia, piun
of the Himalaya, and ban-bal-nag of Kaishmir. According to Dunstan and Andrews
its roots contain Indaconitine, an alkaloid which represents a compound inter-

mediate between aconitine and pseudacom'tine. Cash and Dunstan (Proc. Roy.
Soc, 1905, 468) have pointed out that its physiological action differs in degree
only, and not in kind, from the two alkaloids just named. Samples have
been furnished by Indian chemists and druggists as "True Aconitum
Napellus." One contributor sent it under the name of mitha zaher. Davies
{Trade Report) alludes to 20 seers of mitha tilia as annually exported from
Peshawar to Kabul. Moodeen Sheriff mentions the circumstance that a very
small and highly poisonous root is sold in Northern India but never seen in tho
south. It differs from that of -4. .v«p«»iin#» by being smaller, shorter but com-
paratively thicker. The tubers are seen in cross-section to have the cambium
continuous, forming a more or less sinuous or star-shaped ring. The remains
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of the stem are nearly always found on its upper extremity. It is not more
than one inch or an inch and a quarter long. Is of a black colour ; cvirved,

densely coated with short sharp thorns (lateral rootlets), and is terminated
by a short, hard, smooth and pointed beak. In the dry state it has a horny
or cartilaginous fractvire.

A. soongrapicum, Stapf, I.e. 141-2 ; found in Gilgit.

Of all the Indian forms of the genus this comes nearest botanically to

A. JVnpelliis, Linn. The root does not appear to find its way to the bazars of

India. This species has not as yet been chemically investigated, and it is just

possible that it may be found to contain aconitine.

ACORUS CALAMUS, Linn. ; Fl. Br. Ind., vi., 555 ; Aroide^.

The Sweet-flag, hacha, shadgrantha, vasTmmbu, etc. The imported Persian

rhizome is known as hdl-vach or hdl-vekhand. The medical treatise which

constitutes The Bower Manuscript (Hoernle, transl.) makes repeated

mention of this drug.
It is the Calanms aromatictts of mediaeval writers, and possibly the Acoron

of the Greeks. It is a semi-aquatic herb occurring wild and sometimes culti-

vated, from Kashmir to Assam, Manipur and Burma, and to the mountains of

Central, Western and Southern India. It is most ab\indant between altitudes

of 2,000 and 6,000 feet. An essential Oil prepared from the leaves is used in

England in the preparation of a hair-powder, and from 13 to 26 per cent, of a

yellow neutral essential oil may be extrticted from the rhizomes, which like the

other parts of the plant owe their property to the glucoside acorin. Gilde-

meister and Hoffmann
(
Volatile Oils (written under the auspices of Schimmel &

Co.), 302) say that though the oil has been repeatedly examined no satisfactory

insight into its chemical nature has been obtained. It is used in " the manu-
facture of liquors and of snuff," but is less in demand than formerly for medicinal

purposes. Native medical practitioners consider the rhizome in large doses

an emetic, in small doses tonic or stomachic and carminative. It is prescribed

in cases of fever, rheumatism and dyspepsia, as well as for flatulence, even in

infants. It is also a pleasant adjunct to tonic or purgative medicines, and aa

an aromatic stimulant is recommended for catarrh and distressing coughs. Dr.

Childe, Second Physician to the Sir Jamsetji Jijibhai Hospital, Bombay, tried an
authentic tincture for malaria, dyspepsia, dysentery and chronic bronchitis,

and after careful experiment pronovmced it inert. Linschoten, who studied

the cultivation of sweet-flag in Gujarat and the Deccan (a.d. 1598), mentions a
preparation called arata (a mixture of the rhizome of sweet-flag with garlic,

cumin seeds, salt, sugar and butter) which was vised as a strengthening medicine
for horses. Nicholson {Man. Coimbatore, 247) refers to its use in the treatment

of foot and mouth disease. [Cf. also Taleef Shereef (Playfair, transl.), 1833, 34.]

It is generally stated that a considerable demand exists for sweet-flag spirit

as a Flavouking for gin, beer, etc., and that the supply is obtained from the

Broads district in Norfolk. In India it is said to be similarly employed in the

manufacture of aromatic vinegar. The rhizomes of the bazars come mostly
from the lower hills of Northern and Eastern India, but the imported Persian

root is the most expensive. As an illustration of local Tbade, it may be
observed that Mr. Coldstream mentions an export duty charged on sweet-flag

in Sarmor State, but the root can be purchased there at the rate of 12 seers

per rupee. No particulars are available as to the total Indian trade or the

foreign exports, if such exist, but a large supply is obtainable. Sir W. Lawrence

(
Valley of Kashmir, 72) speaks of it as an abundant wild plant in Kashmir, and

the same is true of most if not all of the warm temperate tracts. [For Chemical
and Medical opinions and results consult Thoms, Archiv. der Pharm., 1886, 465

;

Yearbook Pharm., 1886, 161 ; 1888, 131 ; Journ. Chem. IndusL, 1901, xx., 833,

1237; 1902, xxi., 1295; 1903, xxii., 317; Pharmacog. Ind., in., 539; Kanny
Lall Dey, Indig. Drugs, 9 ; H.H. Sir Bragvat Singhji, Hist. Aryan Med. Sc,
62; etc.]

D.E.P.,
i., 107-8.
BedSandal-

ADENANTHERA PAVONINA, Linn. ; Fl. Br. Ind., ii.,

Gamble, Man. Ind. Timbs., 287 ; Cooke, Fl. Pres. Bomh., i.,
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INSECTICIDE AND ANTISEPTIC
ADHATODA

VASICA
BasuDti

Hod-wood (occasionally called Rod Sandal-wood or Coral Wood), the rukla

kanchan, rakta kambal, raniana, mandakaich, liiorlagunj, vol, bari-gumchi, etc., etc.

Sometimes incorroctly called rakta-chandan {I'terorarimtt mantaiinH>i). A large

deciduous tree met with in the moist forests of Bengal, Assam, Bombay, Madras

and Burma, and readily propagatod by seed. A Gum (madatia) is said to be Gum.

afforded by it. The wood is powdered and used as a Dye, and is the red paste Dje.

(tilak) with which the Brahmans colour their foreheads after bathing. Taylor

{Topog. Stat. Dacca, 1840, 53) says a decoction of both the seeds and wood is used

in pulmonary affections, and as an external application in chronic ophthalmia.

The Timber is much employed for house-building and cabinet-making. The
seeds, which are sometimes oaten, aro bright red and therefore used for

rosaries and as weights (about 4 grains). Ground to a paste with borax they

form a useful cement.

Timber.

Domestic.

ADHATODA VASICA, Xers ,- Fl. Br. Ind., iv., 510; Acan- D.E.P.,

THACE^. The arusa, adulsa, hahm, vasa, hasunti, rus, adhalndi, maya, etc. i-. 108-10.

A sub-herbaceous bush, found throughout the warmer tracts of India up

to altitudes of 4,000 feet, and usually very abundant on the Sub-

Himalayan tracts but much less common in "Western and Southern

than in Eastern India. Gregarious and found in large patches, but

where it does not grow as a weed it is often semi-cultivated in hedgerows,

and under these latter circumstances often attains the proportions of

a large bush.
Hooper {Handbook Imp. Inst., 1897, ser. No. 10) incorporates all the in-

formation available up to that date and should be consulted. Subsequent
investigation has mainly consisted in careful therapeutic tests, with the object

of ascertaining the medicinal value of the plant. The results of the inquiries Modidne.

will be found in the Report of the Indigenoiut Drugs Committee of India (i., 38,

68, 183, ' 385-418, 497). It may be observed here that the verdicts of recent

trials in Indian hospitals inay bo said to confirm belief in the plant as affording

relief in chronic bronchitis and asthma, but to preclude acceptance of its reputed

virtue in cases of phthisis. The medicinal properties of this plant are mentioned
in The Bower Manuscript, recently trtinslated by Dr. Hoernle. It is there

called vrisha (85, etc.).

The leaves are sometimes boiled with the sawdust of jack-wood to make a

yellow Dye. They seem to be most frequently employed, however, as or with Dye.

Manure, being either put on to the fields just before the rains and ploughed
in, or scattered over rice-fields recently flooded. It does not seem established

whether this agricultural utilisation is as a preventive against noxious insects (see

below), or in recognition of the quantity of potash which they contain. At all

events it is one of the principal plants employed in India for the preparation of

pearl-ash. It appears also to be used not infrequently for gunpowder Charcoal, Domestic

and in Bengal the wood is turned into Beads. In the Naga hiUs the stems are

used in a kind of augury.
Considerable difference of opinion prevaUs regarding the use of Aahntoda as

an insecticide and antiseptic. In The Journal of the Pharmaceutical Society Insecticide.

(April 7, 1888), Hooper announced that ho had discovered the active principle

of the plant to be an alkaloid, which he called vasicine, but seven years later

Prof. Giacosa of Ttirin (at the instance of Sir Lauder Briuiton) threw some doubt
on this discovery, by stating that though ho had found the leaves rich in

potassium nitrate (and therefore a valuable green manure), he had found no Manure.

alkaloid. In 1897, however. Hooper's discovery was fully confirmed by Dr. W. G.

Boorsma of Java, who added interesting suggestions as to the use of vasicine

botla as a drug and as an insecticide. Although the insecticide property would
thus seem established, it has been found by practical experiment that vasicine

cannot be used, as at present available. A tartrate is in the market, but cheaper

and equally efficacious insecticides already exist. The use of the leaves, both
as a green manure and as a poison to pests, especially on inundated ground
(originally pointed out by me in 1887), might with advantage be further in-

vestigated and recommended to culti\'ators in localities where the plant abounds.

[Cf. Taleef Shereef (Playfair, transl.), 1833, 12; Voelcker, Improv. Ind. Agri..

1893, 107.]
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THE BAEL TREE

^GLE MARMELOS, Corr. ; Fl Br. Ind., i., 516 ; Cooke, Fl.

Pres. Bomb., i., 192 ; Duthie, Fl. Upper Gang. Plain, 143 ; Prain, Beng.

Plants, i., 305 ; Rept. Cent. Indig. Drugs Comm., i., 137-40 ; the Bael

Fruit ; Rutace^.
A small tree found here and there both wild and cultivated throughout

India and Burma. It is sacred with the Hindus, the leaves being specially

suited for the worship of Siva (Jones, As. Res., 1790, ii., 349-50). It is all

but universally known by its Sanskrit name hilva, a word wliich appears in some
form, such as hel or hael, in most modem languages. The fruit is generally
called sriphal. By the early European writers it was called Cydonia Bengalensis
or Bengal Quince, and by others was confused with Ci'atmva reiigiosa (which
see, p. 429). Garcia de Orta, followed by his reviewer Clusius (Arom. Hist., in

Hist. Exot. PL, 1605, 233) early in the 16th century, called it Marmelos de
Bengala, and he and other writers make special mention of the value of the
fruit in the treatment of dysentery. Jacobus Bontius (Hist. Nat. et Med. Ind.
Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 98) terms the fruit Malum
cydonium. Rheede (Hort. Mai., 1686, iii., t. 37) calls it covalam, but
Rumphius, who wrote in 1750, makes no mention of it. Turning now to the
Arab authors : Serapion describes three drugs under the names bel, fel and sel,

but does not sufficiently distinguish these one from the other. Avicenna treats

jel and hel as synonymous, and tells us that it is a drug with virtues very similar

to the " Apples of Mandragora." [Cf. Paulus Mgineta (Adams, transl.), iii., 448.]

The Makhzan-el-Adwiya describes the fruit as cardiac, tonic and astringent.

In ancient Sanskrit poems this tree is frequently alluded to, and by Hindu
physicians it is much extolled. [Of. The Bower Manitscript (Hoernle, transl.),

14, etc. ; Pharmacog. Ind., i., 277.]

There are believed to be several varieties, distinguished by the size and
shape of the leaflets when taken in conjunction with the size, shape and texture
of the fruit. The main distinction may be said to bo into the wild state, with
small, hard, round, very astringent and unpalatable fruits having numerous
seeds, and the cultivated conditions with large, often oblong fruits, having
frequently a comparatively soft rind, a richly flavoured and copious pulp with
only few seeds. It has been observed that whilst in Northern, Western and
Central India the wild fruits are very intoxicating and are often used as a fish

poison, no such character attaches to the cultivated fruit. This curious ob-
servation deserves further inquiry. From the Panjab comes the statement
that a form linown as kagzi has a conically shaped fruit, while the cultivated

plant generally met with is known as bil, and further that the wild condition (with

small roiind fruits) is distinguished as the hillan—a name given in other pro-

vinces of India to F^ronia. [Cf. Joret, Lea PI. dans UAntiq., 1904, ii., 285.]

The bael is visually grown from seed, but in Burma advantage haa been taken
of the fact that it frequently sends up shoots from the roots, to propagate the
approved races by root cuttings. It is generally stated that in from 5 to 8 years

the plants will begin to fruit, and that when about 25 to 30 years old, the trees

may be regarded as in full bearing. When grown for medicinal purposes only,

a small round fruited form, much like the wild plant, is preferred, and it is main-
tained by the Burmans that the best resvdts are secured when that plant is

grown on dry, open, rich soil.

Bael takes ten months to ripen, and it may be said to come into season usually

during March and April. In some cases it can be had in December, January
and February, but in such instances the fruit has most probably been forced.

On the other hand, fresh fruit may be procured as late as June, having been
simply left on the trees until required.

A reddish-brown Gum is sparingly obtained from the stem. A gummy
or mucous substance is secreted within the cells of the fruit, and thus

around the seeds. This is universally used as a Cement, and if carefully

mixed with lime will be found a clean and useful article that will set

rapidly and firmly. It is reported to be obtained more copiously from

the wild than the cultivated fruits. In Northern and Central India it

is in special demand for the construction of wells, since it sets firmly,

takes a fine polish, and is not affected by water. The pure mucus is

spoken of as a valuable Varnish for pictures and as a gum or glue of
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special merit, where extra security and, at the same time, neatness are

desired. It is reported to give brilliancy when added to water-colour Enamel p»int,

paints. In Burma it is commonly mixed with paint as a dryer and to

give a glossy surface. But perhaps the most remarkable use of this

substance is that recorded in connection with the Madras Presidency.

In Madura it would appear that the yogis (Hindu devotees) employ the

pulp of the fruit as a kalpam or substitute for oil. For this purpose a

ripe fruit is placed on the hearth until it bursts. The pulp is then re-

moved from the shell, and a little water worked up with it until a glutinous

material has been produced. After being purified, the pulp is rubbed

over the body. A bath is then taken, when the pulp acts as a detergent

and imparts a refreshing and cooling sensation. Of South Arcot it is

stated that the mucous fluid only is used for the above purpose, and that

it is rubbed on the hair in place of oil by the poorer classes or is employed

as Soap in washing garments. The Dutch in Ceylon used formerly to soap suteotute.

prepare an Essential Oil {or attar) from the rind, known as Marmelle Essential ou.

Oil {Joum. Agri.-Hort. Soc. Ind. (Proc), 1857, ix., 134). A Perfume perfume,

is also distilled from the flowers.

The Medicinal properties of bael fruit are so well known that they Medicine,

need hardly be detailed. The fresh ripe fruit is eaten as an article of

Food by the poorer classes only, more especially the aboriginal hill tribes, pood.
By others it is mainly consumed as pickles or preserves or as a refreshing pickies.

and mildly laxative drink or sherbet. Most writers say that the half- sherbet.

ripe fruit is extensively employed in India as an astringent, digestive and

stomachic, and is prescribed in diarrhoea and dysentery, and often proves

effectual in chronic cases when all other remedies have failed. For these

purposes, however, according to some writers, the wild fruit is preferable

to the cultivated. It is certainly much more astringent, contains a larger

amount of the gummy substance already mentioned, but has an objection-

able quantity of seeds and only a very small amount of pulp. On the other

hand. Colonel J. Parker (Medical Storekeeper to Government, Bombay
Command) writes {Rept. Cent. Indig. Dmgs Comm., I.e. 138), "Natives

do not use the unripe fruits for medicinal purposes, but the pickle prepared

therefrom is considered to be admissible in illness when other forms of

pickle are said to be contra-indicated. The half-ripe fruit is adopted by
the British Pharmacopoeia, but the rind only of the ripe fruit is used at

this Depot in the manufacture of Extractum Belae Liquidum." Moodeen Liquid Extract.

Sheriff recommends for medicinal use a syrup made of the pulp of the symp.

ripe fruit, as more especially serviceable for chronic affections, and a Powder,

powder of the pulp of the half-ripe fruit for acute diseases. He says of

the last preparation that it is specially useful in altering the nature of

dysenteric motions rather than in reducing their frequency.

The sun-dried slices of bael (generally known as helgiri) may be seen suced Baci.

in every drug shop of India. They are not supposed to be injured by

time, if kept perfectly dry, but in Europe the same beneficial results have

not been attained with this drug as in India, a circumstance explained

by European physicians by the theory that the dry slices deteriorate

when kept for more than one season. Dymock says, " The best pre-

paration of bael-fruit is a Marmalade made from the full-grown but Mamuiade.

still tender fruit, cut in thin slices ; it keeps well, which is not the case

with the conserve made from the pulp of the ripe fruit that is usually

met with in the shops."
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Sola Pith.

In addition to the fruit, the root-bark is viewed as medicinal and
employed in the treatment of intermittent fevers. The former is one
of the chief ingredients in the much-talked-of dasamula of Hindu medicine
—a preparation from ten roots. The leaves when fresh are made into a
Poultice and used in ophthalmia and maggot-infested wounds. The
Juice expressed from the leaves is bitter and pungent. Diluted with
water it is highly spoken of as a remedy in catarrh, fever and biliousness.

It may be preserved by being boiled in oil. The leaves are eaten in order

to destroy the desire for food, and are so employed by sadhus. Bael fruit

is employed in the treatment of scum in vinegar manufacture (seep. 1110).
The Timber, yellowish-white, mottled, close-grained, hard, has no heart-

wood, is not very durable and is readily attacked by insects. It weighs from
40 to 50 lb. per cubic foot. When freshly cut it has an aromatic smell. Ac-
cording to certain Hindus it is sacrilege to cut this tree down, but chiefly when
cultivated and more especially when near temples. In the wild state, or when
the tree has been neglected or has been killed, it may bo felled and the timber
utilised even for fuel or charcoal. It is used in the construction of sugar and
oil mills, carts, agricultural implements, and, according to some writers, in the
construction of idols, combs, and beads for certain rosaries. In the Institutes of
Manu (ii., 45) the wood is given as an alternative with that of Jtuteu froudona,
whence the Brahman sticks may be made.

Although there must be a very large local Trade in bael, notliing in the way
of actual returns can be quoted. The dry fruits sell at about Rs. 1 per 100 and
the green fruits at less than half that figure. The dry pulp (belgiri) can be
purchased at about Rs. 20 per cwt. Although several firms, such as the Great
Eastern Hotel Company, Ltd., in Calcutta, regularly manufacture the mar-
malade, the article does not appear to be exported to any appreciable extent.
In the London " price-current," quotations are given of dried and sliced fruit

fetching from Id. to 4td. per lb. It is often observed, however, that the market
is neglected and the demand very limited.

The dried fruits, with pulp excavated, are largely employed as boxes in
which to store medicines, sacred ashes, etc. Small ones are beautifully carved,
and made into Snuff-boxes. A considerable trade is done all over India in
these ornate boxes, but it is feared that the majority may in reality be
made from the small hard fruits of Mi^eronia, rather than of ^Kgie. In the
snuff-boxes made at Peshawar there is a considerable export to Kabul and
Lower India. Ganjam, far to the south, is famed for its charmingly carved
snuff-boxes—these show the 10 incarnations of Vishnu. Charged with gun-
powder, the small dry fruits are also employed as bombs in Firework exhibitions.
Very young fruits (about half an inch in diameter) are used as Beads and are
arranged alternately in necklaces with the seeds of J5/«woe«rj»M« aanitttta
(the rudrak). These are specially worn by religious men of the Siva sect. The
wood groimd down on a stone to a paste, with a little water, is often employed
alone or in combination with sandal-wood to give the white transverse caste
markings on the forehead of the Sivites.

[The following works may be consulted, in addition to those indicated above
or mentioned in the Dictionary :—Buchanan-Hamilton, Stat. Ace. Dinaj., 1833,
153; Joum. As. Soc, 1819, vii., 264; Ainslie, Mat. Ind., 1826, ii., 188; Taleef
Sheeref (Playfair, transl.), 1833. 42, 54; Joum. Agri.-Hort. Soc. Ind. (Proc.),

1857, 133 ; 1859, x., 157 ; 1863, xii., 348 ; 1865, xiii., pt. ii., 61 ; 1869 (n.s.), i.,

pt. ii., 58; 1872, iii., pt. ii., 14-26; Basu, Agri. Lohardaga, 1890, i., 130;
Moodeen Sheriff, Mat. Med. Mad., 1891, 84-7 ; Bull. Dept. Agri., 1896, Nos. 2, 8;
Innes, Jungle Prod., 1898, 8 ; Banerjei, Agri. Guttack, 1893, 191 ; Woodrow,
Gard. in Ind., 1899, 217 ; etc., etc.]

.ffiSCHYNOMENE ASPERA, lAnu. : Roxb., Trans. Soc. Arts,

1806, xxiv., 156 ; Fl. Br. Ind., ii., 152 ; Gamble, Man. Ind. Timbs.,

1902, 237 ; Prain, Beng. Plants, i., 418 ; Duthie, Fl. Upper Gang. Plain,

1903, 271 ; LEGUMiNOSiE. The shola (Hind.), sola (Beng.)—a word
corrupted into solar by English writers and manufacturers ; is also

atunete, benda, pani {wa,teT)-kuhUa, kagdia, hagdia-dhendor, etc. The

28



MANUFACTURES OF SOLA PITH
^SCHYNOMfiNE

ASPERA
Sou Pith

Distribution.

Seasons.

present species is often designated in Bengal and Assam, bhat (white or rice-

like)-.s'o/a or phnl (flower or 8oft)-«o^, in order to distinguish it from

JE. Indioa, Linn. ; the hat or kuth (hard)-«o/a, kuhila, kathia-

dhendor, etc. The chirmilli or sirmilli is Sesbania and not A'lHchu-

nomene—ix plant often used as a substitute for sola.

Tito forinor spocios is a flouting bush, with scnHitivo leaves, found on land Habitat,

annually inuiuliitod or within tho margins of tanks or lakos throughout Bengal
and tho greater part of Assam ; is frequent in lUirma and also present in South
India. Tho latter, a taller more bushy plant and much less aquatic in habit,

represents the genus in the other provinces, is found in Bengal, Assam and
Burma only above water-level, or on land temporarily flooded. Neither species

is systematically cultivated, but in November and December the upper portions
of .K. ntipefn bearing pods are severed and thrown on the water and the
seeds thus become self-sown. The roots also are perennial. By February-
March the pods are ripe and tho pith-yielding shoots over-ripe ; the stem then
becomes dry, shnmk and discoloured, whilst a large cavern forms along the
centre. The plant usually grows in from 2 to 4 or feet of water, and when
found living above water-level it appears to be imhealthy. It is often seen
in tho comers of rice-fields, but as a rule is viewed as a pernicious weed, and
ticoordingly uprooted.

Roxburgh would appear to have been the first person to draw attention

to this plant and its economic uses. He recommended its adoption as a sub-
stitute for cork in the manufacture of swimming-jackets and lifeboats. But
it is curious that he makes no mention of its use in the construction of hats
{aola-topis). In Bengal and Assam the workers in Pith usually belong to the
Malakar or Mali caste of Hindus, who as a rule acquire the hereditary and
exclusive privilege of manufacturing garlands for ceremonial use in certain

districts. The thicker portions of the stems only are cut into lengths of 2-3 feet.

These are tied into bundles and stored until dry, when the brown bark is re-

moved and the pith cut up as required. If intended for the manufacture of

hats, caps, or frames of puggries, it is split into thin sheets. For this purpose
tho stem is held in front of tho operator and with a long thin, sharp knife
is stripped spirally, the knife being made to travel round and round
within the thickness until the whole stem is reduced to a sheet not
much thicker than note-paper. Hats, etc., are worked up on wooden or clay
moulds, and, if honestly made, are built up layer upon layer of sola sheets

pasted one on the top of the otlier. By dishonest makers a large proportion
of paper is intermixed with tho pith, thus adding greatly to the weight of

the hat and lessening very materially its insulating power (to tho rays of the sun)
wherein lies tho superiority of the pith hats {sola-topis) over all others used in

the East.
In the Roorki district the pith from jK. itUUca is very largely used for

sola-topis with a svurface-dressing of Bengal pith. Owing to its hardness, this

form of pith cannot be split into the very thin sheets needed for flower manu-
facture. If pith be required for this purpose, or for weaving into mats, the
debarked stalks of -K. nspera are drawn between bamboos fastened upright
in the ground at various distances apart, or are flattened by means of smooth
stones. By either of these methods the pith is compressed, and will retain the
form thus given it until moistened, when it again expands. To make a flower,

the strips of sola are compressed in such a manner that in transverse section

they are more or less triangular in shape, and along the surface, corresponding
to tho base of the triangle, parallel lines are cut. The strips are then sliced

transversely with a sharp knife into very thin pieces. The pointed ends of the
triangles tire inserted into slits made on another stick of sola, intended as the
stalk of the flower. When the required parts have been thus inserted into

tlieir places a brush, moistened in green-coloured water, is made to touch the
outer whorl of triangles. Tliese instantly expand and become the sepals of

the rose or other flower. A brush, moistened in pink or other coloured water,
next touches the inner whorls, and these, obeying the magicism's wand, expjuid
into petals, and are bent while still flacci^, into the desired positions. The slits

cut lengthwise along the compressed sticks of sola are now seen to open out
into petaloid teeth. Stamens are formed of thin strips of pith, upon the ex-
tremities of which, particles of sugar (from a colom-ed saccharine fluid) have
been made to crystallise, thus forming glistening anthers. Floral buds are
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SOLA AND SOLA SUBSTITUTES

constructed of stained grains of rice fastened within green leaflets of sola. [Cf.
Ind. Art at Delhi, 1903, 169.]

The three great centres of this art may be said to be Dacca and Man-
dalay for small and large flowers respectively, and Tanjore for models

;

but the ceremonial craft of the Malakars is practised all over India. The
introduction of matches has practically rendered obsolete the domestic

use of sola as a tinder with flint, but the pith is now made into covers

for water-bottles, stoppers for medicine-bottles, and plugs to widen ear-

ring holes in the ears. It is also employed as a lining for the tops of

palanquins and for seats and cushions, as also for the ornate Muhammadan
tazias used at the Muharram. The cheaper pith of ^i\ indica is usually

employed for fishing-floats, fishing-baskets, rafts and swimming-belts, as

it is supposed to be specially durable in water. Where procurable in

abundance it is said to be especially useful in firing pottery, and the

charcoal made from it is highly prized in the manufacture of gunpowder.
The soft sola {^. a»itera) is used in surgery for insertion into the opening

of a sinus or abscess since it rapidly absorbs moisture, expands, and thus widens
the opening. A long article on the Chemistry of Sola by Hanncock and Dahl
will be found in The Chemical News (July 12, 1895). The leaves of the sola

plant are sometimes used as a Pot-herb, and an Oil is extracted from the seeds.

[Cf. also Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 253-5.]

There is practically only a local demand for soZa-pith, and in its un-

. manufactured condition it is hardly ever exported. The best quality is

obtainable in Bengal, and is carried thence all over India. To this day

the centre of the Trade may be said to be in Calcutta, where the manu-
facture of sola-topis appears to have originated. No information is avail-

able as to the trade in the harder pith of yl^. indica, but it may be

recognised by the circumstance that the stem is curiously striated on

the thin bark and has wart-like formations along the striations. A
central pith is always present in the form of a hollow surrounded by
a slightly hardened layer. In ^. aspera the bark is not striated

;

the stem unless over-ripe is quite solid, very soft and of a pure white

colour. [Cf. Acosta, Tract, de las Drogas, 1578, 241 ; Journ. Soc. Chem.

Indust., 1903, xxii., 198 ; Der Tropenpflanzer, v., 598.]

Sola Substitutes.—The following are the chief substitutes :

—

Aralia armata. Pentapetes phoenicea.

Cassia mimosoides. Sesbania paludosa.

Cephalanthus occidentalis. Sonneratia acida.

Heptapleurum hypoleucum. Trevesia palmata.

Mimosa pudica.

AGATHIS LORANTHIFOLIA, Salisb. ; Gamble, Man. Ind.

Timhs., 703 ; Conifers. A lofty tree met with in Burma and the

Malay Peninsula and islands.

It is in Burma known as theet-men and is generally spoken of as the Amboyna-
or White Pine. It affords a large quantity of transparent resin known as

Dammab, which is used like that of the New Zealand cowdie or kauri dammar
[Agnthis aiistraiiti, Salisb.) in the manufacture of Varnish similar to Copal and for

waxing and polishing fabrics. [Cf. Roxb., Trans. Soc. Arts, 1805, xxiii., 412-3.]

AGAVE, Linn., Gen. PL n., 431 (ed. vi.), 1767, 171 ;
Thurston,

Extract, of Fibre, in Bull. Dept. Land Rec. and Agri. Mad., 1903, No.

30 ; Drummond and Prain, Notes on Agave and FurcrcBa, in Bull. Dept,

Land Rec. and Agri. Beng., 1905, No. 8 ; reprinted in Agri. Ledg., 1906,

No. 7 ; Fl. Br. Ind., vi., 277 ; Amaryllide^.
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Drummond and Prain, the most recent authors on the Indian Agaves,

review the various botanical opinions that have been advanced, give a

complete history of the useful species, and also furnish a record of publi-

cations so exhaustive as to render further treatment in this work almost

undesirable. The citation of pubUcations below is intended therefore to

amplify the enumeration given by these authors in so far as works, mainly

of practical and commercial interest, are concerned.

Distribution.—The species of A nave are indigenous to tropical South Hawut.

America, Mexico and the Southern States of North America By cultiva-

tion (chiefly during the 16th to 18th centuries) the forms of industrial and

horticultural interest have been distributed throughout the greater part of

the warm temperate and tropical regions of the globe. Several have even

become acclimatised (or have run wild) in South Europe, Africa, India,

the West Indies and some portions of the American Continent where they

are believed not to have been indigenous. While completely naturalised

in the warmer tracts of India, one of the species has become equally at

home on the hills up to an altitude of 6,000 feet, provided the soil be dry

and rocky, and the atmosphere not too moist. They are best known
under the following names—American Aloe, Century Plant, Carata, Pita,

Sisal Hemp, White Rope Fibre, and the like.

History.—One of the earliest detailed accounts of the economic properties

of these plants was tliat given by Gomara {Hist. Oen. de las Indias, 1554, 334).

Writing of the Spanish West Indies including Mexico, he speaks of a plant known
to the Natives as meU or maguey (r- tree of wonders) and to the Spaniards as

cordon (the thistle). He gives a statement of its use for textile purposes, and
explains the name fil-y-agulla as referring to the use of the spine as a needle

and the fibre as thread. Fragosus {Hist. Med. Ind., 1600, 88) mentions the

wine obtained from the plant {paclire—the pulque of later writers). Dodonseus
(Purgantium, 1574, 115) publishes a plate borrowed from Clusius who had it

prepared froni a plant seen by him near Valentia {Rar. Stirp. Hist. Hisp.

Oba., 1676, 442). The same plate did duty in some form with later writers

for the next two hundred years, though it usually appeared side by side with
the plate of Camerarius (Hort. Med., 1588, 10-11, t. v.). In 1727 Trew
published an excellent monograph on the subject with a careful drawing
of the flower. As regards India the first authentic reference would appear
to be that of Roxburgh (Oba. on Substitutes for Hemp and Flax, 1801). In
The Journal of the Society of Arts (1804, xxii.) he spealii of Agave as wild and
beautiful, and in his Hortus Bengalensis (1814, 25) he mentions three species,

A.. Cantaia, A. turttia, and A. tubvronat The first he tells US had been in-

troduced into the Royal Botanic Gardens, Calcutta, before 1794 (from India,

locaUty not stated), and further he affirms that it possessed a Sanskrit name

—

kantala ; the second he speaks of as a native of America ; and the third he says

had been procured from Kew but turned out to bo the plant called " Yucca
Superba " of the Calcutta Gardens—a plant which had been procured direct from
America in 1799. Subsequently Roxburgh {Fl. Ind., ii., 167) was induced to think

it wild. But neither the name kantala (nor any other) has been accepted Not mentioned

by other writers as being Sanskrit. Roxburgh doubtless obtained it from by Early Wntere.

Sir W. Jones (As. Res., iv., 230). It is possibly a gloss on katevala, Rheede's
name for the medicinal aloe. The names that exist are mostly descriptive

or comparative and thus modern, for example, banskeora (= the bamboo
PatiftiinniH) or bara kanvar (=: the large aloe). Froni Vasco da Gama (1498) down
to Hedges (1683) none of the Indian travellers seem to mention agave. It is

not referred to in the Memoirs of Baber nor the Adm,inistration of Akbar (the

Ain-i-Akbari), though the pine-apple appears in the latter work. It is perhaps

referred to by Hove in 1787, and twenty years later Buchanan-Hamilton speaks
of its being much planted as a hedge. There is reason to believe that it was
introduced into Northern India by Rohilleis from the south on purpose to be
employed as an impenetrable hedge around forts. The name ketki (usually re-

stricted to Panda nun) is the most general nsinie for agave in Central India. But
it is significant that Rheede should say nothing of agave in hia account of the

31

Indian Record.



AGAVE
Acclimatisation SISAL HEMP IN INDIA

Action of the
Director of Kew.

Three
Government
Consignments.

Acclimatisation
in India.

Official Action.

Private
Consignments.

Recent
Publications.

plants of theWest Coast of India (1678), while Rumphius {Herb. Amb., 1750, v., 273,
pi. 94) should describe and figvire a plant which is certainly agave and possibly
A. CantnMa. It seems then to have been a very recent discovery, and it

probably reached India from America by the trade-route, vii the East Indian
Archipelago.

Brief History of the Efforts to acclimatise Sisal Fibre in India.—The several

Governments of the West Indies (more e.specially of the Bahamas) have
made strenuous efforts to participate in the sisal hemp trade, and the Blue
Books that have appeared from time to time contain much of great value.

It is perhaps safe to say of India that by far the most important contribution
to the existing knowledge of cultivated agaves has been the direct outcome
of the great personal interest taken by the former Director of the Royal
Gardens, Kew, Sir William Thiselton-Dyer. Live plants of all the more highly
approved species and races of agave were procured and the more interesting of

these distributed to the Colonies and India. Reports have at the same time
been obtained from the indigenous habitats of the various species as also

froni the regions of most successful production, and these have from time to

time been pubUshed in the Kew Bulletin. Still later the information thus
collected has most considerately been brought together and republished in one
volume {Bull., add. ser., 1898), thus forming a convenient book of reference
that gives full particulars of the results attained within recent times. The
Director of Kew, at the suggestion of Sir George King, and subsequently of

the Revenue and Agricultural Department of the Government of India, procured
and forwarded to India three consignments of live plants of sisal henap. The
first reached India on July 9, 1890, but the plants were foiuid to be dead
on arrival at the Royal Botanic Gardens, Sibpur, Calcutta. The second consign-
ment of 1,000 plants came to hand on October 29, 1891, and it was then found
that 643 were alive. The third consignment of 4,900 plants reached Sibpur on
October 14, 1892, and of these 2,984 were alive. Prior to these consignments,
however, the Botanic Gardens, Saharanpur, had received by post in 1886, direct

from Florida, a few hve suckers. One of these had been successfully grown and
had yielded many yovmg plants, of which a limited distribution was made. Re-
cently a report was called for as to the success attained with the 1892 consignment
of plants. The preparation of that report was entrusted to Lt.-Col. D. Prain,
at that time Curator of the Calcutta Herbarium. The recipients of the plants
issued from the Royal Botanic Gardens were invited to furnish information on
eleven separate subjects of inquiry, such as the nature of soil on which the
plants had been grown ; distance planted apart ; percentage of deaths ; the
date on which they afforded suckers ; date at which the plants were cut ; the
length of fibre obtained ; the method adopted in preparation of fibre, etc., etc.

It may be here explained that the Agri.-Horticultural Society of India
having received a supply of plants from the Superintendent of the Royal
Botanic Gardens, Calcutta, issued these to the members of that Society,

and the answers furnished to the series of questions were pubUshed in

the Journal (1898, xi., n.s., 864-8). The replies received by Prain were
incorporated in his report. This was republished in The Agricultural Ledger

(1900, No. 6), and may therefore be regarded as a most important practical

contribution to ovu- knowledge of the sisal hemp fibre in India. It will be there

found that Prain concludes a letter to the Hon. Secretary of the Agri.-

Horticultural Society of Madras as follows : "I may add, for your informa-
tion, that since preparing my Note I have learned that two private importations
from Florida of Sisal Hemp plants, one in the Tirhut (indigo) area, and one in

Assam (tea) area, have taken place, the parties concerned having said nothing
about these importations, and all that I am able to say regarding them is

that the efforts of the various Indian Governments, detailed in my note on Sisal

plus those of your Society and of the Government of Madras are, when put
together, insignificant as compared with either of those private ventures." Of
Dauracherre, in South Sylhet (the Assam instance doubtless in the above
quotation), it is said that 10,000 plants were imported from Florida in 1894.

In 1901 most of the original stock were poling and each yielding 2,000 to 3,000
bulbils. Mr. J. Cameron in his address to the United Planters' Association of

South India in 1900 stated that the Mysore Government had imported over 4,000
plants direct from Florida about seven years previous. These had taken kindly

to the climate and now afforded material for an extensive propagation.

Carrying the Indian records to more recent dates, two exceedingly important
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Dttpors have appeared : (I) ^ Note on Agave and Furcrcea by Drurnmond and
Prain. and (2) SUal Hemp Culture by Mann and Hunter. The former tackled

in an ablu manner tho much disputed botanical origin of the oominercial plants

tuid tho latter gives useful details of an Indian plantation. Before dealing with
the practical issues it may be advantageous to exhibit in this place the botanical

opinions.

Species and Varieties.—The necessity for a complete revision of the species

of this gonuH, mure especially the cultivated forms, has long been felt as

very lu-gent. Much has been done by systematic botanists for the wild forms

in their native habitats, but much still requires to be accomplished before

we possess tho accurate knowledge essential to industrial progress. Cultivators

ha\o not always gone to botanists to secure tlieir original supplies. There have
in consequence been carried here and there throughout the tropics a multiplicity

of forms, some at least of which in their now homes seem to have made confusion
confounded by modifying the colour, shape and spinosity of their leaves until

they have greatly obscured their botanical characteristics. And these have also

brought with them incorrect or even quasi-scientific names that have passed
unchallenged for many years. Hence it is no matter for surprise that the Agavr
Inrifia of one high authority is not the Agarc luiHda of "certain practical

men." The blame for tliis state of affairs c£innot, however, be cast at the one or

the other : errors and misconceptions are unavoidable in tho early stages of most
discoveries. The necessity for a conmion basis of knowledge is now, however,
the more urgently demanded. Drummond and Prain (I.e. Agri. Ledg., 1906,

No. 7) have taken a most valuable step in the direction of the elimination of

ambiguity. They have reduced the Indian cultivated and acclimatised forms
to some ten species, and of those five or six are of industrial merit. It would
be presumptuous for any one who has not specially studied this perplexing

genus to venture on a critical review of the conclusions arrived at by these dis-

tinguished botanists. I shall accordingly content myself with an effort to

transcribe into one place what appears to me of special value to practical men,
and in so doing endeavovu: to focus my abstract alphabetically under the

scientific names given in the Notes for the chief forms :

—

Agave americana, Unn., Sp, PL, 1753, i., 323.—This plant (to which alone

that trivial name should be restricted) exists in India as an ornamental
garden plant only. It is extremely constant in its characteristics, and except
as horticultural sports (in which the leaves become parti-coloured) it has no
authentic vfirieties. Although a fibre can be and has been extracted from its

leaves, this plant is of no value as a textile and does not exist anywhere in

India in such abundance as to be of importance. The cultivated stock pro-

bably originated in the West Indies. [Of. Drummond and Prain, I.e. 84-5,

121-2, 126, 136, 151.]

A. Cantala, Roxb.; A. vivipara, Dalz. dh Qiba. {non Linn.), Fl. Bonib. (suppl.),

1861, 93.—This would appear (as indicated above) to have been the species

that first reached India. It had taken such a firm hold of the country by
1804 that Roxburgh, when led to suppose that it had a Sanskrit name, was
induced to regard the plajit as indigenous. It is common in hedges and one of

the two species most widely spread and most plentiful in India. Frequent near
Bombay, in the northern portions of Madras Presidency, in Central India,

and in the Gangetic plain generally, as far north as the sub-mountain districts

of the provinces of Agra and the Panjab, ascending the hills to close on 6,000
feet, but is absent from the arid strip between Gwalior and Delhi. Fibre is

extracted from its leaves in considerable quantity, but opinions on its quality

are conflicting. It is the chief source of the Bombay Aloe Fibre of commerce.
\Cf. Drummond and Prain, I.e. 87-8, 100, 105. 133-4, 135, 138-9, etc.]

A. ap. (? A. elongata, Jacob.).—Drummond and Prain (I.e. 88, 101, 105, etc.)

show that the plant hero indicated cannot be identified as 4. tn^xU-attn, Lamh.

Further they observe that it approaches A. sisainun and is intermediate
between that and .-i. fautnla. It seems very close to the species cultivated at
Kew as --t. rigiaa. uar. elongata. It has been met with in the Upper Gangetic
plain, as for instance at Dehra Dun find the Panj4b Siwaliks ; it is somewhat
extensively planted along railways in N.W. India, and is the most prevalent
form in the dry arid tract from Gwalior to Delhi, being there, as it were, obtruded
into the area of A. fatttaia. The fibre has not been sufficiently investigated,

but it seems good and would probably be foimd valuable. The plant has been
groMm on a marketable scale in the dry tract between the Chambal and the Jumna.
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THE SPECIES OF AGAVE

A slsalana, Perrlne.—The True Sisal Hemp Plant of India, Australia, the
Pacific Islands, etc. This was introduced on various occasions between 1885
and 1892. It is cultivated in Burma, Cachar, Sylhet, Assam, Bengal, N.W.
India (as far as Lahore), Central India, Bombay, the Deccan (Poena), Mysore
and Madras (Bellary). Original stock, obtained from cultivation in Yucatan,
conveyed in 1834 to Florida and other parts of America, thence to the West
Indies and finally to India. There are forms with the leaves having the margins
spinose and others naked, but these conditions may be found on the same plant,

so that they are not varietal in value. The seedlings and bulbils of both forms
are spinose. There is but one form of sisal in all India. Mr. Cameron fixes

its introduction into Mysore in the year 1892. He mentions that the Lai
Bagh of Bangalore had recently sold from its stock 45,000 plants. [C/.

Drummond and Prain, I.e. 83, 89-90, 96, 99, 103, 117, 135, 143-7 ; also Proc.

Agri.-Hort. Soc. Mad., 1903, 44-6.]

A. Vera Cruz, Miller, Diet. Qard. (ed. 8), 1768, No. 7.—Possibly this plant
came originally from Mexico. It is naturalised throughout Southern Europe,
in most of the Mediterranean Islands and in N.W. Africa, but has not been
recorded from S.E. Europe or the Orient, etc. This would seem to be the
A. aniericaun of Clusius, and of most writers prior to the time when Linnaeus
restricted that name to the special ornamental garden plant. It has been
called A. Uiriaa by some writers (but is not A. luritia, Jacquin), Intro-

duced into India from the Chelsea Physic Garden by Lord Auckland during
1836, and looked on by Wallich as doubtfully distinct from .*. " lut-iaa."

Recorded as met with here and there practically all over India, but more
especially in the Eastern Peninsula. Is spoken of as frequent in the Gangetic
plains north to Cawnpore, used for hedging and luxuriates in Calcutta
gardens, but rapidly disappears from all localities subject to occasional frosts.

It stands a moist atmosphere more successfully than do most other species,

and has become naturalised in Mysore. The fibre has not been separately

reported on, so that its special properties, if any, are not at present known. [Cf.

Drummond and Prain, I.e. 80, 83, 86-7, 99, 106, 121, 126, 131, 140, etc.] The
above may be given as a conspectus of the opinions held regarding this species.

Compiling from an extensive correspondence and comprehensive series of

practical (not botanical) opinions, it would appear highly probable that the fibre

of this plant has given origin to the low valuations of the so-called Aloe Fibre of

India.

A. WIghtll, Prain; A. vivipara, Wight, Ic. PI. Ind. Or., vi., n. 2024; Baker,
Oard. Chron., n.s. 1877, viii., 780 (non Linn.). The Bastardi Aloe.—This
is a well-known naturalised form in Southern, Central, Northern and Western
India. It is wrongly regarded by some as being A. Cimtnia, Roxb , and is

often spoken of as deai or " Native " owing to its being self-sown. It is easily

recognised by its round, compact rosette of pale-coloured rather stiff leaves. It

is widely spread in the drier tracts of India from Mysore to the Panjab. It

extends to the extreme south and to the east of Bengal and Assam, but does
not thrive in damp countries. The fibre has been reported as good but
shorter than A. niaatann, and on that accoimt is not so much in demand as

formerly. [Cf. Drimamond and Prain, I.e. 91, 101-3, 123, 139, etc. ; Greengrass,

Letter in Madras Mail, 1903.]

A. ? longisepala, Tod.—This is species (H.) of Drummond and Prain (I.e. 90).

It is naturahsed at Saharanpur, met with near Calcutta, and also in Southern
India and N.E. Burma, though nowhere on a large scale. It is distinguished

in Saharanpur as rambans keora, and is understood to be most probably the

plant that furnished the fibre favourably reported on so many years ago. It has
an acrid juice.

[Cf. Martins, Fl. Brazil, 1842-71, iii., pt. i., 183-6; Terracciano, Monog.
delle Agave, 1885 ; Kew Bull, (numerous articles), 1887-92 ; Dodge, Rept. Sisal

Hemp Cult., U.S. Dept. Agri., 1891, No. 3; also Leaf Fibre of U.S., 1893;
Morris, Comm. Fibres, Cantor Lect. in Journ. Soc. Arts, 1895 ; Pinart et Bourgeois,

L'Aloe Amer., 1896; Dodge, Useful Fibre PI. of TForW, 1897, 41-53 ; Text. Journ.

Ind., April 1899; Pioneer, Sept. 1899 ; Rogers, Ind. Oard., Nov. 1900 ; Ind. Agri.,

Feb. 1901 ; Colon. Repts. (Bahamas), 1900, No. 327 ; Jvunelle, Lea Cult. Colon.

(Indust.), 1901, 61-6; Capital, June 1902; Wiesner, Die Rohat. dea Pflanzenr.,

1903, ii., 375-89 ; Dunstan, Imp. Inst., Tech. Repts., 1903, 58-9 ; Dewey, Prin.

Comm. PI. Fibres, in U.S. Yearbook, 1903, 395 ; Philippine Bureau Agri., 1904,

No. 10.]
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Synopsis of the Properties and Uses.

The Fibre.—The leaves yield a fibre, the Aloe Fibre, Sisal Hemp
or Vegetable Silk, which in common with most fibres of this class is

often designated Pita.

Medicine.—The large, moist, fleshy leaves are sometimes used as a

poultice. The expressed juice of the leaves is administered by American
doctors as a resolvent and alterative, especially in syphilis (Ponder

and Hooper, Mat. Med. Ind., 165). The roots are diuretic and anti-

syphilitic, and are said to find their way to Europe mixed with Sarsaparilla.

Prescott {Hist. Mexico) says that when properly cooked, the root affords

a "palatable and nutritious food."

Food and Fodder.—In its young green state the stem is regularly used

as an article of Food, as for example during the famine of North Arcot
(Lisboa, Useful PI. Bomb., 205). In The Agricultural Ledger (1893, No.

3) Mr. J. 0. Miller gives the results of the experiments made in the

United Provinces to test the value of these plants as articles of food, and
the conclusion may be said to have been unfavourable. The leaves are

occasionally utilised as Fodder, especially for ostriches. [Cf. Agri.

Journ., Dept. Agri. Cape Colony, July 1896, 252, 386.]

The Sap.—If the central bud be lopped off at the flowering season,

the cut stem discharges freely a sour-sweet liquid which ferments rapidly

and forms the Pulque beer of the Spaniards, or by distillation a kind of

brandy known as Mescal. The putrid odour of the pulque is said to be
due to the vats in which it is fermented being made of hides {Century

Diet., 1899, vi., 484). The species specially cultivated for pulque is

probably A. Saliniana, Otto, never ^i. atnericann, Linn. \Gf. Journ.
d'Agri. Trop., 1901, 42 ; Drummond and Prain, I.e. 98 ; Bull. Un. Agri.

Caled., 1903, ix., 11.] Sugar and vinegar may also be prepared from
the sap.

Industrial.—The juice may be used as a Substitute for Soap.
Wall-plaster impregnated with the expressed juice is said to be proof

against the ravages of white ants. (This same statement of the use in

Cement has, it will be found, been made under Aloe, p. 59 ) A writer in

The Madras Mail (Oct. 1901) says that the juice rubbed on the hands
and feet protects them from injury by fire, hence the " fire-walking

"

of the Saniyasis. The flowering stem, dried and cut into slices, may
be employed as a natural razor-strop or as a substitute for cork. The
pulp after removal of the fibre is a valuable manure for the land on
which the plant has been cultivated. It is rich in lime, magnesia and
potash.

Fibre.—If possible, it would seem the most useful course to refer the
observations that follow to two sections : (I.) The Production of
THE Aloe Fibres and (II.) The Production op Sisal Hemp.
The former practically means the fibre from stock acclimatised in

India many years ago, and the latter the fibre of more recently

introduced plants. There are, however, only two or three localities in

India where Agaves are systematically cultivated, and in these planta-

tions, both old and new stock doubtless exist. But so much ambiguity
and lisappointment have resulted from not separately recognising the
merits of the old stock that it seems desirable to endeavour to separate the
Indian fibre into the two groups indicated, viz. American Aloe Fibre (old

stock) and Sisal Hemp (new stock), (pp. 39-43).
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THE ALOE FIBRE PLANT

/. ALOB FIBRES.
From the remarks made under the paragraph above on the botany of

these plants it may be learned that the Indian fibres of this kind are

derived from A. Cantata, A. Vera Cruz, A. ? elongata and A.
? longisepala. The assumption that the varying qualities of the Indian

fibre were exclusively due to diversity in climate, season, age of collection,

and methods of separation, etc., has been completely upset by Drummond
and Prain's recent paper (already briefly reviewed). We now know that

there are several distinct species and that the A. americana proper is

the most inferior and least important of all.

The necessity for a full knowledge of the plant being or proposed to

be cultivated in any locality cannot be disputed. Prain {Ann. Rept. Roy.

Bot. Gard., Calc, 1903-4) says:
—"The Sisal Agave does not thrive

equally well or give equally remunerative results in all parts of India,

and in certain districts species of Agave other than sisalana, already so

completely naturalised as to appear indigenous, thrive so much better

than Sisal and yield fibres commercially so little inferior to the best

Sisal fibre that their systematic cultivation offers a hopeful field for

investment." " It seems that, while, as a rule, more or less well-

defined areas have particular species well established, the prevailing

species in one area often differs from that most plentiful in another

area. Moreover, it is found, when attempts are made to utilise the

fibre of these local Agaves, that somewhat diverse results are obtained :

at times the fibre extracted is reported to be nearly up to the

standard of Sisal, at other times it proves too weak to be worth ex-

tracting. The explanation of these facts appears to be that other species

of Agave share with A. sisalana the pecuHarity of adapting themselves

readily to certain locaUties and thriving less vigorously in others. The
original object of the introduction of all the species was to provide secon-

dary lines of defence round stockades, forts and strong villages ; in more
settled times they have been chiefly used as hedges bordering highways

and lines of railway. Vigour of growth therefore has been the only quality

considered in selecting plants within any particular area ; the nature of

the fibre has not till recently attracted attention." In selecting stock

there would seem to be every likelihood that it may be possible to discover

two plants with equally (or nearly equally) good fibres, the one of which

would poll in seven to twelve years, the other not till much later, say

twenty-five years. There would be an obvious advantage in the latter,

namely the greater number of years before the estate would have to be

completely renewed.

Technical Reports on Indian Samples of Fibre.—Two samples of

Indian so-called American Aloe Fibre (or what were believed at the time

to have been such) were in 1893 examined and reported on by the

Director of the Imperial Institute, London. These had been procured

in 1891 by the Government of India from Saharanpur in the United

Provinces, and by Thurston (Off. Reporter on Economic Products) from
Coimbatore in the Madras Presidency. [Cf. Agri. Bull., Mad., 1894, No. 30.]

Mr. Collyer of Messrs. Ide & Christie (the expert consulted) reported very

favourably on both samples, and in consequence a series of questions

were asked by the home authorities which were circulated to persons

known to be interested in Agave fibre. The late Mr. GoUan, among others,

replied to the questions and thereby afiorded more direct and personal
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knowledge rogardiiif; the Saharanpur sample and the cultivation of the

plant, than will be found in the other Indian reports which have as yet

appeared. [Cf. Agri. Ledg,, 1894, No. 18.] Some doubt, however, may bo PoMtUe Emn.
admitted to overshadow most of the published statements regarding

the so-called Jffart' anieHrana oi India from the exact species experi-

mented with not having been accurately determined. But Mr. Gollan,

who actually supplied the Saharanpur sample (along with his letter of Feb-

ruary 3, 1891), wrote in reply to a special reference on this point, that

at the time in question he furnished two consignments, one of the so-called

A, atnerii'iina (much of which very possibly should now be called source of

A. '/lonuisf'jttiia), the other oi A. vlripara {or i&theT A. IVif/htli) nb^^"*'
fibre, but none of A. hisolana, for the very good reason that

no plants of the last-named species had reached Saharanpur until

fully a year later, and no fibre from the Sisal plants had been cut until

four years later. \Cf. Agri. Ledg., 1900, No. 6, 63.] The point is of

importance chiefly in support of the contention that certain forms of

Indian-grown Aloe fibre are little if at all inferior to the true Sisal of Com-
merce. The fibre that Mr. Collyer viewed with so much favour was thus

procured from two of the long-acclimatised plants prevalent in North
India. Subsequently Mr. Gollan furnished samples of Sisal fibre grown
at Saharanpur, and these were also sent to the Imperial Institute for

opinion and valuation. [Cf. Agri. Ledg., 1896, No. 34 ; /mp. Inst.

Tech. Repts., 1903, 81-5.]

A sample of Agave fibre from Gwalior (possibly the plant indicated

above as A. ? eloiif/afa) has been highly commended {Imp. Inst., I.e.

84), and a sample from South Sylhet, said to have been that of

A. Hisalana, is in the same publication reported on most favourably.

Coventry gives a brief account of the Agaves in the Panjdb. [Cf. Agri.

Journ. Ind., 1906, i., pt. 3, 265.]

CULTIVATION.—Indian-grown fibre has, however, been more fre- Indian-

quently condemned than approved, but as already indicated this may |r°^^
have proceeded from the fibre of a worthless form having been supplied.

^^'

It is true also that the condemnation may have arisen through the
ignorance of the planters as to the best seasons and methods of prepara-

tion. It follows accordingly that the abundance of a species of Agave in

a particular locality is no proof of commercial possibilities. The experts

have, however, usually reported that the inferiority of many of the Causes of

samples examined may have been due to either of two causes : (1) The
^^*"°"'y'

leaves having been too old, thus causing the fibre to become hard, coarse

and brittle
; (2) The very defective method of cleaning that seems in-

variably practised by the Natives of India. The leaves while resting

on a flat stone are crudely scraped by a knife and violently beaten every
now and again in order to shake off adhering particles of cellular tissue.

As a not unnatural result the fibres are broken, torn and cut short. But
what is even still worse, before being scraped the leaves have often been
retted for weeks, or the fibre after being separated has been soaked in iictUnK ^

water for days. As a result fermentation has been set up and the fibre
""°"*-

discoloured, deprived of its natural polish and rendered harsh. The
leaves as they near maturity, but not later, should be simply scraped
by hand or by machine, then sun-dried and baled. Retting is not
necessary and is distinctly injurious, but washing in a stream of water washing

during the process of scraping is often recommended as advantageous.
'*°
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THE ALOE FIBRE PLANT

In Bengal.—The late Mr. N. G. Mukerji {Handbook Ind. Agri.,

1901, 325-8) furnislies an abstract of the currently accepted views on
Agave cultivation in Bengal. In the Dictionary will also be found
a detailed report on the cultivation of this plant by Col. R. Cobb
(at that time Superintendent of the Hazaribagh Jail), and since recent

information regarding Bengal does not materially alter the conclusions

there advanced, the original article should be consulted.
It may in fact be said that the chief exception recent investigation would

suggest to Col. Cobb's report, concerns the season when the fibre reaches ma-
tiu-ity. Most writers affirm that when the pole has arisen from the middle of

the rosette of leaves, the fibre is practically useless. It becomes too hard and
brittle for^manufacturing purposes. The fibre which has fetched the best prices

would appear to have been obtained from fully grown leaves, but from plants
that have shown no signs of producing the " candelabra-hke " inflorescence.

The plant grown at Hazaribagh seems to have been mainly a. t^antnta, but
the inferior samples of Bengal fibre have evidently been chiefly procured from
A. Vera. Crum (the A. luHati of some writers).

In Bombay.—The Bombay Aloe Fibre has recently attained an
assured position in commerce and is being pushed with much success.

It is chiefly obtained from A. Contala, and apparently to some
extent also from A. WightU and more recently from A. sisalana
and Furcrma ffif/antea.

On the heavy clay soils of Bengal and Assam, as also some portions

of the Central Provinces and of Madras, A. Vera Cruz might be

regarded as a fairly abundant species, but on sandy loams and stony

laterite soils of some parts of Bengal, the United Provinces, Sind, Raj-

putana, Central India and Bombay, A. Cantala becomes the most char-

acteristic form, and is indeed met with in a state of more or less complete
acclimatisation. \Cf. Madras Mail, Oct. 1904.] In the Panjab its place is

taken by A. Wightii, of which Stewart makes the very observation

regarding its prevalence in that province which Roxburgh made of

A. Cantala in Bengal, viz. that it might be regarded as indigenous.
One of the earliest descriptions of this fibre, as far as India is concerned, will

be found in the Jovu-nal of the Agri-Horticultural Society of India for 1854
(viii., 148 et seq.) where Mr. A. R. C. Hamilton, then Resident at Indore,
furnished a sample which was examined by Capt. A. Thomson at his rope-factory
at Calcutta and found equal to the best Russian hemp. Capt. Thomson adds
that a considerable quantity of a fibre exactly similar had lately been imported
from the Malabar Coast and that he had had some made into rope which very
much resembled Manila rope. Mr. Blackburn forwarded from Agra about the
same time samples of fibre and rope made from " the Common Aloe," and Dr.
Falconer identified the plant from which these had been prepared as A. CnnUiUi
—a plant with which he had been familiar as common at Saharanpur.

In 1889 the Bombay Government forwarded to the Secretary of State for

India a report that had been drawn up by the Director of Land Records and
Agriculture on " the aloe fibre shipped under the name of ' hemp ' from Bombay."
This fibre, it is there stated, comes chiefly from the Bombay Karnatdk and the
Central Provinces. " The plant grows wild but nowhere in abundance, nor is

it anywhere cultivated specially for extracting fibre." " In the Bombay Kamatak
it is the chief hedge plant along railway lines. For fencing it is planted one to
three feet apart according to the quality of the soil." The Director then describes
the crude method adopted to separate the fibre, namely by burying the leaves
in rimning water or amongst the sand near streams where water percolates.

When sufficiently decomposed the leaves are taken out and washed clean of the
pulp by beating.

Sir D. Morris, at that time Assistant Director of Kew, identified the
specimens of plants that accompanied the Bombay report as confirming the
fact that the " Bombay aloe fibre" was prepared from the leaves of A. vivipnra.
It would now seem that it was A. rii^itutra, Dalz. & Gibs, (non Linn), i.e. A.
Cantala, Roxb., according to Drummond and Prain. Sir Daniel, after suggesting
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th»t tlm qiKility of the fibre might be improved by oultivation and that it waa
puHHiblo .4. mimiiatta might Im3 introduced on a largo scale on the waate lands

of Bombay, added, " The value of the machine-cleaned fibre ranges, according
to length, from £26 to £30 per ton. The ordinary Bombay aloe fibre, cleaned
by hand, is worth only from £5 to £12 per ton. Those figiiros fully bear out the
i>pinion offered in my letter of February 21, 1887, that the Bombay aloe fibre

industry was capable of being greatly improved." The subsequent history will

be found in the Kew Bulletin, (add. sor., ii., 1898, 194-200).

Plantations of Bombay—The Englishman (June 10, 1899) gave a long

and most instructive description of Dr. E. Suter's endeavours to establish

successfully the plantation owned by the Fibre Company of Powai. Another
equally admirable account of the Powai plantation and factory will be

found in The Textile Journal (Jan. 1901). We learn that Dr. Suter

has obtained a 30 years' lease of 3,000 acres of land, on a rent of Rs. 14

an acre, and that he is in treaty for a further tract of land of some 20,000

acres. He employs about 500 workmen for the greater part of the

year. The plantation consists mainly of A. Cantala, but he has put

out a large number of A, ff'if/hfii, also of A. sisalffua and
Fa rri'ft'ff f/ iffftn tea

.

There are apparently two operations pursued in separating the fibre

at his factory, during each of which a liberal supply of water is utilised.

The sharp, thin extremity of each leaf is first dealt with, and when the fibre

has been freed from the pulp, etc., it is washed before the lower half of the

leaf is treated. The fibre of the apex of one leaf (or of several leaves

treated at one and the same time) are then twisted round a small brass

handle, by which means the operator is enabled to submit the lower and
thicker ends of the leaves to be scraped without any risk of injury to

himself. The fibre having been washed in the plentiful supply of water
procured by the factory from the Powai lake, is then sun-dried. By the

next process it is scutched or combed and thus turned into beautiful white
threads which are assorted according to length into two qualities. Finally

it is baled and is thus ready for the market. The men employed in the

factory are dressed in woollen garments and gloves (supplied by the

owners) in order to protect them against the acrid juice that would other-

wise cause painful blisters on the sldn. But Suter has also patented and
is daily using a semi-automatic machine of which full particulars and
photographic illustrations will be found in Mann and Hunter's pamphlet
on Sisal-Hemp Culture in India, published by the Indian Tea Association,

1904 (22, pi. vi.). The fibre from Dr. Suter's plantation is said to

fetch £36 a ton.

//. SISAL HEMP.
It was customary until quite recently to read of the Sisal hemp being

botanically a form of the species known as A. riffida, Miller, and
of there being two industrial forms of the species, viz. (1) var. Ion ffifolia,

the Henequen Hemp of Yucatan, the Sacqui or Sacci (a name denoting
light colour) ; this has the leaves spinose on the margin

; (2)

var. sisalana, the Sisal and Bahma Hemp, the Yashqui or

Yaxqui (dark green) ; this has the margins of the leaves almost destitute

of spines, but the apex ends in a conspicuous black spine. Mann and
Hunter tell us that plants of the former introduced direct from Yucatan
have not been very luxuriant in Sylhet, while the latter succeeds splendidly
{I.e. 5). Drummond and Prain [I.e. 135) are of opinion that " there is one
Sisal Hemp in this country and one only," and they add, " Leaves with

and without prickles may be found on the same individual." That plant,
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THE SISAL HEMP PLANT

they are further of opinion, is A. sisnlana, Perrine, a good species

and not a form of A. rigIda, Miller.

Mann and Hunter have dealt so fully and satisfactorily with its culti-

vation as an associated crop with tea that it seems almost undesirable to

attempt to set forth as a separate chapter their main conclusions. Persons

interested in the subject of Sisal cultivation in India should most certainly

procure the pamphlet mentioned. But as experience gained by others

differs slightly from that in Sylhet, it may be useful to give a combined
review of the practical results hitherto attained in India as a whole.

CULTIVATION.—In Sylhet—It would seem fairly certain that A.
sisalana is an even more tropical form than most of the Agaves and will

not live if liable to seasons of frost. It may be propagated (1) by seed,

(2) by suckers from the base of the stem, or (3) by "pole plants or

bulbils." The last mentioned are produced from the flowering spike or
" pole," and are buds formed within the bracts of the individual flower

stalks. Suckers are preferred in America, and "pole plants" are largely

used (if not preferred) in the Bahamas. From 1,500 to 4,000 are formed

on each pole, and they do not fall to the ground until they are six inches

or more in length. They root at once, and if left alone form a grass-like

vegetation around the perishing parent-plant. Seeds are not so often

resorted to, owing to the great delay. Morris seems to doubt the

advisability of propagation from bulbils, and Mann and Hunter only

recommend that course until such time as a continuous supply of suckers

has been established on the estate. \Cf. Sly, Agave Fibre in Assam,

in Agri. Journ. Ind., 1906, i., pt. iii., 247-9.]

Nursery aad Plantation.—The young plants, whichever way obtained,

are first raised in a nurserj'^ until they attain a height of about 15 to 20

inches —Mann and Hunter say 8 to 12 inches. Shade-trees in the nursery

are injurious. According to the most generally approved plan in America

the young plants are transplanted into the estate, in rows 12 feet apart,

the individual plants being from 6 to 8 feet apart in the rows. This will

give about 650 plants to the acre, but in some estates they are planted

much closer, viz. 9 to 10 x 4 to 6 feet, thus giving about 1,000 plants or

more to the acre. The danger of close planting lies in the fact that during

wind storms, the leaves may stab each other and thus injure the subsequent

growth of the leaf and discolour the fibre. Fermentation, set up within

the growing leaf or in the leaves after separation from the plant, will ruin

the fibre by staining it a red colour. A writer in Capital (March 1901)

would seem to think that the Dauracherra Estate in South Sylhet has
" made no provision for a permanent crop. The plants have been planted

8 feet between in the row and 10 feet between the rows. These distances

have always been recommended hitherto. When the plants got to be

about four years old a young sucker ought to have been planted in between,

so that when a plant poles and dies, which they almost invariably do within

ten years of planting, the plant placed between would be ready to take the

other's place and keep the constant supply of fibre going. But after

seeing the Dauracherra plantation the writer is convinced that 8 feet

by 10 feet is far too wide apart and would say 4 feet by 6 feet an ample
distance." Mann and Hunter think that 5 feet between the plants and

9 to 10 feet between the rows are suitable distances for gefieral use. Thus

it may be said that overcrowding is condemned in most parts of the world

where sisal planting prevails. The best time for planting is from February

• 40 ,



INDIAN PLANTATIONS
AGAVE

Cultivation
Sylhet

Hoeing.

DiieaMfk

Cropping
Season.

Indication of
Ripeness.

to Juno, and it is essential that the plants be pitted (not dibbled in) and

that they should not be buried in the ground above the base of the leaves.

They lay great stress on the latter condition ; earth within the leaves, they

say, causes them to rot. During the first two years the plantation re-

quires to be hoed to such extent as found necessary to keep weeds in check.

Diieaaes and Pesta.—Protection from cows, deer, etc., is necessary,

since if the central bud be injured the plant dies. By the third and fourth

years the plants are able to defend themselves. I am informed by Mr.

G. Massee that at least one fungus is known to kill the leaves, namely,

Coniot/if/riitin rottcenfrirtnH, Sacc., and that this may often appear as

discoloured patches without fructification. It would seem probable that

"the discoloured spots on some of the older leaves of even very young
plants " alluded to by Mann and Hunter are due to the fungus named.

[Butler, Sisal Henvp Disease, in Agri. Journ. Ind., 1906, i., pt. ii., 261.]

Cropping Season.—Much depends on the size, age and vigour of the

young plants when transplanted, but they attain as a rule the condition

of being able to afford a first crop of leaves in the third year, and come into

full bearing in the fourth or, it may be, only in the fifth year. Leaves as a

rule are ripe when they extend at right angles to the stem. Mann and
Hunter say that half a right angle to the stem will suffice but none before

that should be cut. The plants continue to give an annual supply of Yielding Fenod.

leaves till about the twelfth year, when they show signs of forming the

inflorescence or " pole." Having given their crop of seed or " pole bulbils
"

the parent plants die and should then be uprooted. If the outer large

leaves be not systematically removed year by year the plants will

attain maturity at a much earlier date, say about the sixth year. Ex-
perience so far would seem to support belief that the plant will pole

slightly earlier in Sylhet than in Yucatan. Mr. Woodrow reports

that the sisal planted in Poena in 1892 began in 1898 to show
signs of producing flowering-stems. On the other hand, it is recorded

that under certain circumstances the plants may continue to yield

for 15, 20 or even 25 years before the "pole" forms. In the Kew
Bulletin (1898, add. ser., ii., 178) will be found a most interesting

correspondence on the methods that might be adopted to retard polling.

Sir D. Morris recommends the systematic removal of all suckers not

required. It transpired (in the correspondence referred to) that the

Bahamas hemp plant flowers earlier than the Yucatan hemp, a distinctly

unfavourable circumstance if it be the case. As soon as the " pole " appears

it has to be cut out, the remaining leaves harvested and the old plant re-

moved. But it is customary long before this takes place to plant a

seedling or sucker close by or within the interspace, so as to have
a fresh plant nearing the bearing stage before the period of removal
of the exhausted one has been reached. In Sylhet it has been
found that the best time for cutting leaves is from October to June.

This is mainly on account of the necessity for drying the fibre.

The leaves are moreover less heavy at that season, an obvious

advantage seeing that they have to be carried to the factory. This

arrrangement fits in admirably with the associated tea industry, which
calls for most labour from June to October. In lajdng out an estate Mann
and Hunter say that owing to the enormous weight of the leaves the factory

should be central and have good roads in every direction. On a small

estate pack bullocks, and on a large one alight railway may be used.
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THE SISAL HEMP PLANT

In South India and Mysore.—It seems that an effort is being

made to organise an Agave or Sisal fibre industry of South India.

We read of the South Indian Fibre Company having taken this matter

up energetically. Particulars of actual plantations, however, are not

available, though Mr. Tytler seems to have made a start in Anantapur
disti-ict. \Cf. Madras Mail, Dec. 1901; Ind. Planters' Gaz., Feb. 1902.]

Travancore is also mentioned as a locality where the plant is being culti-

vated. Reference has been made to the large importation of sisal plants

by the Mysore Government. Mr. J. Cameron and others (recent Proa.

Agri.-Hort. Soc. Mad.) describe the progress accomplished. Mr. Cameron
seems moreover confident that in Mysore there are many tracts of com-
paratively useless jungle that possess the requisite soil for Sisal cultivation.

He also tells us of having sold sufficient young plants to cover the cost

of importation of the original stock. The experience gained he sum-
marises thus :

—

L Land of a gravelly soil and stony nature is most suitable.

2. When it is planted, cultivation practically ceases for a period of

four years or until the matured leaves are ready for cutting.

3. On suitable land, failure of crop has never been heard of.

4. The profit of a cropped acre is estimated at £4 to £5 per annum

—

that is, 60 to 70 rupees.

On this subject Mann and Hunter observe that the Sisal does not

require a rich soil. It must have a soil well drained, moderately light

and not too rich since that leads to luxuriance but loss of fibre, nor too

poor since the fibre will then become short. The presence of lime in the

soil is advantageous. In a word, much of that culturable land in tea

districts which is not suited for tea will do well enough for Sisal. But
it would appear these authors may have been led into the expression of a

too emphatic opinion as to Sisal being not only the best but the only

species suited to the tea districts (Mann and Hunter, I.e. 4, 9). It seems

highly probable that the liability to frost, to which not a few tea districts

are subject, might preclude the cultivation of Sisal and point to A. Can-
tula, for example, as preferable. Of course where it is found possible to

grow A. sisalana that would be the best species, but there seems no
doubt that for the whole of the tea districts, and still more so for the

whole of India, one and the same species is not universally suited. \Cf.

Ann. Rept, Bot. Gard. Sibpur, 1903-4.]

In Tirhut and Bombay.—Although a good deal has been written

in a general way regarding the Tirhut and Bihar ventures, little

definite knowledge is available such as to justify the formation of

opinions regarding either the methods pursued or the success obtained.

It is known that large shipments of plants have been secured, and it is

understood that they have taken kindly to the climate and soil of

Bihar. Frequent mention has also been made of Mr. Woodrow's
experiments and results and of his endeavours to establish planta-

tions at Nasik and Nandgaon. In the prospectus of the Bombay Sisal

Hemp Co., Ltd. (issued in April 1899), Mr. Woodrow says, "I intro-

duced a few sisal hemp plants seven years ago; they have grown
remarkably well and have given 10,000 young plants." Further on he

adds, " One million aloe fibre plants are at hand, enough for 500 acres,

and about 10 millions are procurable this year." In the same way it

is known that Dr. E. Suter is growing Sisal at Powai, near Bombay.
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But as already shown, the plant cultivated on that estate is chiefly
^^^Jujo*.

J. Cantafa.
While these brief references denote what might be called the more

important centres of the new Indian Sisal hemp enterprise, particulars of

small experimental plots are to hand from every province of India and

Burma. The reader should consult Prain's Report for additional par-

ticulars {Agri. Ledg., 1900, No. 6).

Yield ot Fibre.—Of Yucatan it is said that from 1,000 to 1,500 lb. per acre of

cleaned fibre are obtained and that 60 to 70 lb. are derived from 1,000 loaves

of plant. This would come to an average of about 30 leaves yielded by
each plant, in order to give the amount of clean fibre stated ; but most reports

filace the produce at a much lower figure, namely from 10 to 20 leaves a year

or each plant. We read that in Lucknow, grown on a poor soil, the plants are

said to have had 30 leaves ; 60 in Saharanpur, Cachar, Tirhut ; 60-70 in Port

Blair ; 72 in Assam ; and 80 in Poena. Doulitless these numbers have refer-

ence to the total leaves on each plant, not to the number of mature leaves annu-
ally available for fibre extraction.

Harvest and ,Flbre Extraction.—The leaves are cut off from the stem from
below upwards by means of a heavy-bladed long knife, and the spine on the apex
is also severed by a blow of the same before the leaves are thrown on the ground.

In America and the West Indies the operators are paid as a rule by contract,

but a day's labour would be regarded as from 2,000 to 2,500 leaves. According
to Indian experience the leaves are approximately 4 feet 6 inches long and
5 inches wide with a weight of 2 lb. Some are recorded as only 2 feet long by
3 inches and weight 5 ounces ; others 6 feet 6 inches long by 6 inches wide and

2} lb. in weight. The Sylhet experience would be about the mean of the figures

given. " True Sisal hemp, grown on suitable and not too rich land, should yield

for instance, 3 per cent, of fibre (and often much more) on the weight of leaf

:

careful tests of the largo blue Aloe in India have given 2^ per cent, only of fibre.

Fiim-tfa gigaiiiea (Mauritius hemp) gives a still less yield on the weight of

loaf, the amount being in Sylhet from 1J to 2 per cent., but in this case the differ-

ence is more than counterbalanced by the larger weight of leaf obtained per

acre."
Machinery.—The most generally used fibre -cleaning machine in Yucatan Machinery,

is called the " Raspador," although others are employed, such as the '* Solis,"
" Preito," " Torruella " [c/. photograph in Mann and Himter, I.e. 24, pi. vii.]

and " Villamore." The " Raspador " [c/. Mann and Hunter, I.e. 21, fig. 2] con-

sists of a drum with brass knives fastened across the face. It is so geared as to

revolve about 110 times a minute. The leaf is held by a clamp and crushed as

it moves forward, while the pulp is scraped off by the knives as they dash across

it. When little more than one-half the leaf has been reduced to pulp it is with-

drawn and reverses so that the other half may be similarly cleaned. The fibre

is then dried in the sun and baled for export. Though crude in construction the
" Raspador " has the advantages of cheapness and simplicity. It is typical

of most of the modem machines that have been brought out, each with special

claims to superiority over the others. With M-^iirctufa gigantea the "Gratte"
machine is in a position of supreme favour. But in addition to the machines
already mentioned, the following may be said to have been specially designed
to deal with the aloe fibres :—the " Death," the " Barraclough," the " Van
Buren," the " T. Abee Smith," and the " Weicher " machines. Then there is

the '* Silbum " machine of which so much has been said in the Indian Press

recently, and lastly the " Suter " machine, which makes 500 revolutions a minute.

Properties and Uses of Sisal and Aloe Fibres.—I have not thought

it necessary or desirable to devote space to the discussion of these

subjects. Briefly the fibres are used for ropes and cordage ; for

carpets, mats and matting ; for brush-making ; and the waste for paper-

making. To a limited extent the shorter and finer fibres are carded,

spun and woven. [Cf. Royle, Fibrous PL, 1855, 41-50 ; Agri. Ledg.,

1896, No. 34 ; Dodge, Useful Fibre PI. of the World, 1897 ; Stuhlmann,

in Der Pflanzer, 1907, Nos. 15, 16, 229-43 ; Hanausek, Micro. Tech. Prod.

(Winton and Barber, transl.), 1907, 9&-8.]
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THE SISAL HEMP PLANT

TRADE IN HEMP.—Mann and Hunter give interesting particulars

regarding the prospects of a Sisal Fibre Industry ; the capital required,

the world's markets for the fibre, prices ruling, etc., etc. ; their

work should be consulted for such particulars. One of the earliest

records of this fibre refers to the imports into England from Yucatan from
1750 to 1780. Although high expectations were then raised, the fibre

did not assume a position of importance until fully a century later, when
the first plantation of some 50 acres was laid out. The exports from
Yucatan were 243,968 bales in 1889 and 418,972 bales in 1898. It is said

that in the latter year there were 1,200 plantations in Yucatan alone.

It seems probable that in the Bahamas there are over 20,000 acres under
the crop. According to Sir W. Kobinson (lecture in March 1900 before

the Royal Colonial Institute of London), so long as the fibre fetches even
£20 to £25 a ton the prospects would be distinctly favourable for the

investor in the West Indies. Were it not necessary to provide for heavy
charges in supervision, for rent of land (as a rule too valuable for the

crop), for freight charges in many instances over long distances to the

seaboard, the cheap labour of India might be a factor of no small im-
portance. But it cannot be denied that there are large tracts of India
highly suited for this plant which are at present practically waste. As
an auxiliary crop with tea and when grown on land near the seaboard,

it is very probable that success would be attained. But the industrial

developments possible for this fibre seem to be comparatively limited.

Moreover, indications are not wanting that the increasing production is

at a higher rate than the expansion of the demand. But that a limited

Indian cultivation might be successful seems fully demonstrated by the

results already attained. It may be of interest to add that the first

public sales of Sylhet Sisal fibre show that it fetched £36 10s. per ton in

London or approximately the same price as realised for the Bombay Aloe
fibre, so that the difference in species grown does not appear materially

to have afiected the value of the fibre produced. [Cf. Ind. Plant, and
Gard., Feb. 21, 1901.]

To what extent production is meeting the existing Indian demand
cannot at present be discovered, but there would seem to be no doubt that

steadily the Indian supply will improve, and the most recent information
goes to show that most encouraging results have been attained in Assam
(Sylhet). It is known that there is a regular import trade in " white
fibre " to be used by the rope-makers in place of or in mixture with the

more expensive Manila Hemp. Certain qualities of sisal or other aloe

fibres are also used by the brush-makers. For brushes the larger, thicker,

more elastic and more highly polished fibres are required, since these ap-

proximate most nearly to pig's-bristle. In the Calcutta market a specially

selected fibre for the brush-making trade is reported to be sold under the

name of reju and to be imported from England. But here it may be
added that the Ixtle or Tampico fibre (Atjave heteracantJia) is a Mexican
fibre which might be said to be specially produced for the brush-maker.

How far this may be the reju fibre of India cannot at present be ascertained.

Nor can definite returns of the Indian trade in sisal fibre be given, since

both the import and export traffic is recorded under the collective heading

of "Hemp." Out of the total imports of "Raw Hemp" from foreign

countries received by India in 1906-7 (viz. 22,513 cwt., valued at

Rs. 6,94,623), China supplied 14,815 cwt., the Philippines 4,891 cwt., the

44



SHADE-TREES
ALBIZZIA

Jyree Tea

United States 1,635 cwt., New Zealand 768 cwt., and the United King-

dom 209 cwt. The nature of the fibres classified as " Hemp " in these

returns can be judged of only by the countries from whence derived.

Thus the Philippine Hemp may in all probability have been Manila Hemp : Kaniu.

the supply from that country was renewed in 1899-1900. Perhaps the

most striking feature of these imports of hemp is the decline in the supply

from the Straits, which in 1896-7 fell from 6,624 cwt., valued at Rs. 1,01,831,

to 370 cwt., valued at Rs. 10,796, in 1905-6, and in 1906-7 nil.

The Exports from India are mainly, if not entirely, of " Sunn Hemp " Exports,

and other allied fibres, and thus quite distinct from the " Sisal Hemp "

here dealt with, so that the returns of exports need not be further con-

sidered. But it is believed that about 25 per cent, of the exports of Raw
Hemp from Bombay are at the present time Aloe (Agave) fibre. In 1906-7

Bombay exported 255,375 cwt. of Hemp, valued at Rs. 28,74,499. And a

striking feature of the exports of rawhemp is the fact that the Bengal section Bengal Traffic

appears to have given an indication of expansion, a consequence, doubtless, ^^pa^'Ung.

of the Sylhet production of Sisal. In 1899-1900 Calcutta exported 63,433

cwt., valued at Rs. 4,66,503, in 1900-1 an expansion to double the

quantity and three times the value was recorded, viz. 128,634 cwt., valued

at Rs. 12,20,351, and in 1906-7 to 261,867 cwt., valued at Rs. 29,76,541.

ALBIZZIA, Durazz. ; Fl. Br. Ind., ii., 298-302 ; Gamble, Man. D.E.P.,

Ind. Timhs., 302-9
; Cooke, Fl. Pres. Bomb., i., 452-5 ; Duthie, Fl. Upper U 15560.

Gang. Plain, i., 319-22 ; Brandis, Ind. Trees, 269-73 ; Prain, Journ. As.

Soc., Beng., Ixvi., pt. ii., 511-5; LEGUMiNosiE.
There are in India 14 species of this genus, all trees except one. Lt.-CoL Botany.

D. Prain in his revision of the genus has added four species not liitherto

separately recognised and has removed much of the ambiguity that previously
prevailed. He has shown that Indian authors have been in error in thinking
that .*. JniibfiMfiin is met with in India: he has restored A. tnoiUn, Boiu.,

to specific importance, and separated from A. JCebbek (under the name
A. tJanibiei) an important East Himalayan form. Generically the species of
Aibixzln bear the vemticular ntunes of airia, sirisha, sirin, turanji, chirugu, baghi,

vaghe, kokko, etc. A. rebbeu seems to be the true airia, a tree, according
to Sir Monier Williams, that is sacred to the Buddhists. The other species are
distinguished as the sweetly scented airia, the white airia, etc.

They all afford Gum, more or less copiously, from wounds on the stem, and Qam.
though little is known for certain of the specific differences of these gums, that of
A. it Ipu lata is reputed to be specially valued as a size in the manufacture of

Nepal paper. The barks of most species are astringent and used as Dyes, Dyes, Tans and

Tans and Medicines. That of a. i.ebbek is employed in Madras to tan fisliing Medicines,

nets, and that of .-i. mi/iiophyiia {kanta-airia) is utilised as a substitute for

A. leurophiwa in distillation, and those of a. Htipuiata and A. jn-o4-era are said
to be fish poisons. The leaves of most species are regarded as useful Fodders Podder,
and in some instances the trees are specially grown on that account, but according
to Mr. Hartless the stipules and young leaves of A. Htipuiata are poisonous to
cattle. The most curious discovery regarding the leaves of this genus may be
said however to be the determination m£ide by me of the so-called Jyree Tea, jyree Tea.

wliich consists of ordinary tea mixed with specially prepared leaves of A. amartt
(the laUii or unjei). [Cf. Journ. Agri.-Hort. Soc. Ind., 1898, xi., 838-42 ; 1899,
982-3; Kew Bull, 1899, 82.] Mr. Chandra Bhushan Bhaduri, Officiating
Chemist to the Industrial Section, Indian Museum, analysed A. amara leaves
(hand-picked from a sample of jyree tea) and found that they possessed no special
properties worthy of notice. [Cf. Ann. Rept. Ind. Mus., 1899-1900, 52 ; Fharm.
Journ. Qt. Brit., Dec. 16, 1905, 833.]

The Timber of these trees varies greatly, being very soft in -*. atiptttuta, hard Timber,
in A. ofiofatiHHiuia, lucitia and f> wia *•»

; sapwood large and white; the heart-
wood light to dark-brown, streaked, sliining ; pores usually scanty and often
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East India
Walnut.

ALEURITES
TRILOBA
Chinese Varnish

subdivided, showing up prominently as dark streaks on vertical section ; lastly

the medullary rays are fine, short-distant and shallow. Recently .*. i^e.bbek

has found its way to Europe under the name of " East Indian Walnut," being
exported mainly from the Andaman Islands. [Cf. Handbook Imp. Inst.li It

grows rapidly, seasons, works and polishes well, and is fairly durable. It is said

to be taxed in Burma at a higher rate than teak-wood, a circumstance that
indicates the local value put on this timber. It is used for agricultm-al and
industrial instruments and appUances, for furniture and picture frames, and
cartwrights' work, etc. The timber of A. nmara is very much Uke that of the
Siria only that it is purplish-brown with concentric light and dark bands. [C/. For.
Admin. Rept. Mad., 1897-8, app. i., 31.] The timber of .*. oaot-atinsium turns
almost black with age, is largely employed for cart-wheels, etc. Lisboa says
that the wood of a. in-orem has darker patches, but that it takes a fine polish

and is recommended for furniture. [Cf. Useful PI. Bomb., 1884, 70, etc.]

As AvENUK and Shadk-trees most of the species are much admired.
.4. lophttntha is a rapid-growing tree, introduced from Australia and completely
naturalised intheNilgiri hills, a. tuoiucctitm is another introduced species, and
one of the most stately and beautiful members of the genus. It was at one
time much cultivated by the coffee-planters of South India, but has got into

disfavour for that purpose because of the immense size it ultimately attains.

A. pt'ocern has been specially commended for cultivation on saline soils. [Gf.

Ind. For., 1887, xiii., 339 ; 1888, xiv., 142 ; Ann. Rept. Dept. Land Rec.

and Agri., Beng., 1891-2, 23.] It is the species that first appears on the sandy
beds of rivers. But by far the greatest interest in the species of Aihizxiu centres

in A. Htlpuiiita, which is now very extensively grown as a shade-tree for tea,

both in Assam and DarjeeUng. It is Icnown as the sau in the former province
and the kala-siris in the latter. Its chief value turns on the nitrating warts
formed on its roots. [Cf. Watt and Mann, The Pesta and Blights of the Tea
Plant, 140 ; Der Tropenpflamer, 1901, v., 244.]

Avenue
Trees.

Tea and Coffee
Shade-trees.
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ALEURITES FORDII, Hemsl., Kew Bull, 1906, 117, 120;

Hooker, 7c. Pi., tt. 2801, 2802 (confused with A. cordata by most authors);

EuPHORBiACEiE or SpuRGEWORTS. A small tree, native of China but

successfully acclimatised in the Southern Shan States (between 1,500 and

3,000 feet in altitude) and to some extent also in Burma, Assam, Sikkim

and Nepal. Frequently met with near Buddhist monasteries, though in

some localities it appears to have escaped into the neighbouring jungles.

A. cordata, R. Br. ex Steud., has a wrinkled fruit and is found in Formosa,

Hainan and Tonkin and is cultivated in Japan.

A. Fordii yields an Oil known in commerce as Chinese Varnish or Tung Oil

and in some books is spoken of as Chinese Wood Oil, the latter name referring to its

special adaptability for varnishing wood (see p. 502). In fact the Chinese prefer to

coat boats and other woodwork with this oil rather than to paint them. It dries in

about fovir horn's. It is chiefly prepared in the provinces of Ichang and Szechuen
and is employed in lacquering, varnishing and waterproofing, etc. The drjdng
property of the cold-expression oil exceeds that of any other known oil ; in fact

it would appear to be an exceedingly valuable substance, the properties of which
have been but indifferently appreciated in Europe. Of Japan it is said that

the tree flowers at the end of May or beginning of June. The fruit ripens in

autumn. Three to five seeds are contained in each fruit ; they afford an oil to

the extent of 37^ per cent, which is pressed out, in ordinary practice cold, to the

extent of two-thirds of the possible yield. This oil, known in Japan by the

name of Dokuyenoabura, serves for filling the pores of wood before it is coated
with lac, or it is used when desired to protect wood against moisture. In Japan
it is also employed for lubricating machinery.

A recent inquiry in India into the species that follows, led to information being

procured from the Southern Shan States regarding the present plant. It would
appear that in Kengtimg the tree is fairly plentiful and the oil regularly pre-

pared, although the demand is but limited. It has been estimated that the

nuts of each tree might yield at least 50 ovmces of oil. The kernels are first

pounded, then steamed in a basket placed over the mouth of a pot in which
water is boiled. The basket is next placed within a piece of bullock's skin and

46



BELGAUM WALNUT
ALKALIS
ALKALINE
EARTHS

the whole depotutod iii the oil pro0a aud cumprossed. The oil e«oape« into a
vemel placed below for its reception. It is much more highly appreciated than
the oil of the next species. It is known in Kengtimg as makyauhkai, and near Looal Nbibm.

Fort Steedraan as kanyin. In the Kew Bulletin will be found particulars of

the recent imports into Europe and America of this so-called wood-oil.

It is specially valued for use, along with vermiUon, in the preparation of the Vermilion

much admired paint (with its richly glossy surface) so frequently seen at the ^*^^

monastorios (wata) and pagodas of Burma. It is also employed as a Varnish Varntxh.

for lacquor-work (oapocially the finer trays, betel-nut boxes, etc). It is said that

in the Southern Shan States the tree grows quickly and is readily propagated by
seed. A tr(.H3 5 years old attains a height of about 16 feet, and when about 8

to 10 years old it comes into full bearing. The fruits ripen in October, or about seasoo.

three months later than those of the next species. It is believed that were a re-

munerative demand to arise, in a very few years the supply from these States

might be practically limitless, and Prof. Warburg is of opinion that the oil

should supersede linseed oil on the European market. [Cf. Hosie, Three years in

Western China, 1890, 18; Journ. Chem. Ind , 1896, xv., 284 ; Joum. Soc. Arta, 1897,

45, 1184 ; British and Colon. Drugs, May 20, 1898, 654 ; Semler, Trop. Agrik., 1900.

ii., 533-6; Jumelle, Les, Cult. Colon. {Indust.), 1901, 118-21; Chemist and
Druggist. May, 1902.]

A. tplloba, Forst. ; Hemsley, I.e. 121 ; A. moluccana, Willd.
;

Fl. Br. Ind., v., 384 ; Gamble, Man. Ind. Timbs., 613. The Indian or

Belgaum Walnut, the Candle-nut ; the jangli-akrot, jaiphal, etc. It occurs

practically throughout India and Burma, but nowhere plentifully except

perhaps in the Malay Peninsula. It has been stated to be wild in the

Wynaad, because of its greater abundance in that country, but it is certainly

not indigenous to India, and, in fact, usually exists as a garden or roadside

curiosity, especially near towns or villages. On the eastern side of India

the fruits ripen from June to August (Roxb., Kurz., etc.), and on the western

side not until the cold season (Talbot).

The nuts are commonly said to contain 50 per cent, or more of a sweet edible

Oil. [Cf. Dymock, Mat. Med. Western Ind., 713.] It is much appreciated for illu-

minating purposes and is said to be largely exported from Polynesia and used
in the candle trade of Europe. The kernels are sometimes strung on thin bamboos
and burned as natural candles, a circumstance that has given origin to the name
of the Candle-nut tree. Capt. Champion {Agri.-Hort. Soc. Ind., Corresp. and Select.,

1843, ii., 383 et seq.) described the preparation of the oil from these nuts as
then practised in Ceylon, and tells us that it was being exported from that country
under the name kekune. During the succeeding half century, the Journals of the
above Society, as also the pages of the Indian press generally, have spasmodically
urged the importance of this tree on the attention of the Indian people, but
with very little practical results.

The inquiry during the past decade has revealed the fact that the tree exists

here and there all over the country, but nowhere in such abundance as to admit of

any expectations of an immediate Tkade in the oil. In fact, with the exception
of the Shan States, the oil does not appear to be expressed from the kernels
anywhere in India. In some parts of Burma it is employed as a Vabnish with
lacquer-ware, but it is usually stated that for that purpose it possesses no special
advantage over Sesame or Sarson oils.

There are two directions of study that should engage attention in the future :

(a) The method of preparation of the oil or oils of these trees, best calculated to
bring out their special features of value. (6) The yield and profit, in connection
with the regions that give indications of greatest success.

D.E.P.,
i., 163.
Belgaum
Walnut.
Habitat.

Oil.

Natoral dandies.

Oeylon TraflSo.

Proepacts of
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Vamislu

Future Inquiry.

ALKALIS, ALKALINE EARTHS, ALKALOIDS, etc.- Alkalis.
It would be beyond the scope of this work to deal with the substances
indicated by the heading given to this article with any pretence to com-
pleteness, but they could not be omitted since it might almost be said that
the industrial progress of a country can be ascertained by the extent to

which it produces the Alkalis required by it own industries.
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ALKALIES AND ALKALINE EARTHS

In its restricted sense the term Alkali might be said to denoteAmmonia,
Potash, Soda, Lithia—the alkalis proper. But in a wider signification

it embraces the Alkaline Earths, viz. the hydrates of the metals Barium,
Calcium and Strontium. These all possess to a certain extent the pro-

perties usually attributed to the alkalis. In like manner the Alkaline
Ashes are very largely crude alkalis obtained by burning certain plants.

Lastly the Alkaloids such as Aconitine, Morphine, Quinine, etc.,

have been described as the Organic Alkalis, but of course have nothing
alkaUne about them.

The distinctive features of the alkalis compounds may be said to be
their solubility in water, their neutralisation of acids, their corrosion of

animal and vegetable substances, and lastly their property of changing

or inverting vegetable colours, such as litmus.

In all fairness it may be said of India that it does not possess any
industry (pursued on modern scientific methods) for the production or

refinement of the alkalis, alkaline earths and their salts. Such manu-
factures as do exist (if common salt be for the moment left out of con-

sideration) are a century behind the times, and consist mainly in the

production of saltpetre, pearl-ash, barilla and the like.

It is intended in this place to deal more particularly with the collective

aspects of the alkalis and alkaline earths and to discuss, in such detail as

may be necessary, the minor products, but with those of commercial value,

simplyto indicate the positionswhere separate articles on these will be found.

ALKALIS.— 1. Ammonia and its Salts.—-This alkali is in

Europe and America very largely prepared from "gas hquor" (see Coal,

p. 344) or " bone liquor " or from " volcanic salts." It is not manufac-
tured to any appreciable extent in India, for the simple reason that none
of the crude materials named are to be had in sufficient abundance.

The chief preparations and salts are (a) Liquor Ammonia used as medicine, as
a chemical and as a solvent for resins and for certain active vegetable principles,

thus forming varnishes and ammoniated tinctures. Of the latter class may bo
mentioned the " Essence of Ginger," employed in the manufacture of gingerade
and ginger beer ; of the former the Hatters' Varnish, which consists of shellac

dissolved in ammonia and alcohol.

The salts are (b) the Chloride (naraadra or nausaddr), of importance as a
material from which to manufacture other salts of ammonia, also essential in

galvanising, in galvanic batteries and as an alkaline flux, (c) The Sulphate,
which is largely employed as a manure (see Coal and Coke, p. 346). [Cf. Mollison,

Textbook Ind. Agri. i., 117.] (d) The Carbonate, Sulphide, Oxalate,
Nitrate, Phosphate and Bromide, all of which take important places in the arts

and industries of every country and may be said to be entirely imported by India.

2. Potassium op Potash and Carbonate of Potash.—J. H.
Brough, Cantor Lectures in Journ. Soc. Arts., 1903, lii., 144. This is the

chief source of Caustic Potash, and the two compounds may, therefore,

be dealt with collectively in this place. The carbonate in its crude

form is often called Potashes or Pearl-ashes and in Bengali sarjiha,

in Hindustani jon-khar or ivak-chdr, and in Sanskrit Yavak-shdra. Of
the other provincial names the following may be quoted :

—

jhar-ka-namak,

jhadicha-mitha, mara-vuppu, manu-vwppu, budide-vuppu, kdram, etc.

Sources.—Formerly the European supply of the crude material from which
this substance is manufactured was very largely the Pearl-ash or Wood-ash
obtained from America, Canada and Russia, etc. While the production of pearl-

ash has steadily declined with the advance of traffic in more scientific and less

wasteful materials, the imports into Europe of pearl-ash have not been entirely

discontinued. Caustic potash is usually manufactured from the carbonate, and
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tluH iH procured: (a) From tho anhoH of plants. (6) From tho soil (duo to

tho ilisintogration of foIrt|)ar imd other silicatog and tho ultimate combination
of th«>ir |)otiwh with carbonic miid), also numorouH niothodH pat«nte<l for the

•uTompliHhmont of thin mime roHult artificially. (c) From tho potaeiHium

Hulphate, produced by the decomponition of the chloride through the agency of

Bulphuric acid followt»d by fusion of the resulting sulphate's with limestone and
charcoal, in other words a process almost identical with the I^ lilaoc method of

treating soda, (d) From suint or the wool of sheep impregnated with the sweat
that exudes from the boilies of tho animals, (e) IJoet-root vinoHse.

Rtrxburgh's statements regarding tlie production of pearl-ash are amusing
and interesting {Fl. Ind., ii., 02). I shall (juoto Ids own words. " Our extensive,

and I may also say imi)enotrable forests, which cover such large tracts of the Ijest

lands in India might by degrees be cleared and turned into potash, for the same
reasons and by the same means " as the saltworts of tho coast might yield barilla.
*' Certainly, labour ia as cheap here as in Russia." " In this hot climate wo have
many advantages, viz. immense tracts of wood of the most solid texture which
require little labour to prepare it for tho fire, on account of the great drought and
heat which prevail at the sejison this manufacture could be best carried on. The
same heat and drought is fully sufficient to evaporate the ley without the letwt

assistance of fire." " Our extensive and impenetrable forests " sounds remarkable
when it is borne in mind that one of tho rejisons assigned at the present day for

tho recent expansion of tlie area of carbonate of st)da impregnated sterile soils

is the absence of forest. We know as a matter of trade history that India never
actually burned her forests in the prodxiction of pearl-ash. Moreover, Roxburgh's
" impenetrable forests " liad very possibly no reference to Northern India.

Still his remarks are significant since ho was one of the best informed and most
careful observers and at the same time one of the most accurate writers who ever
lived in India. His words cannot, therefore, bo placed on one side as unworthy
of consideration. They doubtless denote that 100 years ago forest was very
much more plentifid than at the present day and was possibly ruthlessly destroyed
to make room for temporary cultivation.

Of plants it may in general terms be said that herbaceous annuals contain
more pearl-ash than woody arborescent plants, but even of tho same plant tho
succulent young growths are more liighly charged than mature tissues. Of different

species 1,000 parts of pine contain on an average only 0"45 parts of potash, oaks
0"7G, vine shoots 550, ordinary straw 5'8, ferns from 4*25 to 626, Indian corn-

stalks 17'5, nettles 25'03, wheat straws before earing 47'0, wormwood 730, and
beet about the same amount. These facts naturally suggest the plants best
suited for the preparation of pearl-ash, and the immense development within
recent years of the beet-sugar industry at once awakened an interest in carbonate
of potash as a by-product that might supplement the returns of beet cultivation.

This has been actually turned to jujcount.

latHaa Pearl-ash.—The following may be given as the principal plants em-
ployed in India for the preparation of pearl-ash :

—

Achyranthes aspera, Holarrhena antidysenterica.
Adhatoda Vasica. Hordeum vulgare.
Alstonia scholaris. Indigofera tinctoria.
AmarantuB spinosus. Lufifa segryptiaca.

Bamboo spp. Musa sapientum..
Borassus flabellifer. Neriiuu odorum.
Butea frondOBa. PenuiBetum typhoideum.
Csesalpinia Bonducella. Plumbago zeylanica,
Calotropis g^igantea. Pongamia glabra.
Caasia Fistula. Sliorea robusta.
Cedrus Deodara. Stereospermum suaveolens.
Erythrina indica. Symplocos racemosa.
Euphorbia nerlifoUa. Terminalia belerica.
Euphorbia Tirucalll Vallaris Heynei.
Gmeliua arborea. Vitex Negundo.

The crude ashes obtained from the above and such-like plants are the chief
sources of the potasli salts employed by the people of India in their arts, science
and medicine.

Uses.—In Europe carbonate of potash is largely in demand for the manufacture
of certain soaps, after having been converted into the caustic. It is also essential
in the formation of potash-glass and enters into many tinctorial and textile

processes, such as the dyeing of Turkey red and of Arnotto {Bljen Or*liMMM).
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In Garhwal hemp-fibre is boiled before being bleached (see Cunuabia ftntimt,

Fibre, p. 255). In India it would be almost impossible to over-estimate the

extent to which a crude carbonate of potash is employed. A better selection

of plants or improvements in the methods pursued for the production of pearl-

ash are subjects, therefore, of no small importance. It may accordingly be
remarked that it is surprising that while immense tracts of moimtainous land
are in India injuriously covered with various species of wormwood {Artetniata),

except as a manure used locally the ashes of these plants are not apparently
utilised by the people. From the high percentage of carbonate of potash which
they contain, the preparation of pearl-ash from wormwood might be con-

fidently recommended to the poorer inhabitants of the temperate regions of

India as a useful new industry.

In Bombay, especially in the rainy tracts, the system prevails of robing (as

it is called) the seed-beds. This consists in biu-ying brushwood, boughs of trees,

cow-dtmg, etc., vmder a thin layer of soil, then firing the mass. In this way the

soil becomes highly charged with wood-ashes, the most important constituent of

which is doubtless potash. It is found that the finer quaUties of rice can alone

be grown when the seed has been previously germinated on raft-beds, and later

on transplanted to the fields. It would be well, in connection with the subject

of potash as a manure, for the reader to consult Leather's admirable papers on
Indian Manures. [C/. Agri. Ledg., 1897, No. 8; also Indian Soils, 1898, No. 2;
MolUson, Textbook Ind. Agri., i., 83-5, 119-21.]

3. Potassium nitrate (see Saltpetre, pp. 972-5).

4. Sodium and its Compounds, Carbonate of Soda ; Ball,

Man. Econ. Geol Ind., 1881, 492-7 ; Holland, Rec. Geol. Surv. Ind., i.,

115. The term soda, strictly speaking, denotes the oxides of the metal,

but it is also used for the hydroxide and the carbonate. The last

mentioned is not only the most important commercially, but it is the
compound from which the majority of the other soda salts are made
or can be made, and therefore it may be dealt with in greatest detail.

Caebonate of Soda is a valuable salt ; it exists in nature and is, as a rule, the
most abundant and, from the point of view of the agriculturist, the most ob-
jectionable ingredient of the soluble sodium salts found in the soil. This subject
will be dealt with in a further paragraph under the heading of Reh deposits (see

below). It may be here observed that from such deposits carbonate of soda can bo
isolated and purified commercially, or a crude mixed salt can be made that might
be utilised in the manufacture of special alkalis or in the glass, soap and other
trades. Sodium carbonate in an even purer state may be obtained from the
brine of certain lakes, such as the Lonar in Ber4r.

Manufacture from Kelp.-—In Europe some few years ago a large trade used
to exist in the separation of sodium carbonate from calcined sea-weeds

—

Kelp,
or salt-worts

—

Baeilla. Indeed to this day it may be said that Salsola Soda
is still regularly produced both in France and Spain because of tlie large amount
and fine quality of soda obtained from its ashes. And it was the loss of their
regular supplies of barilla, during the wars with Spain, that compelled the French
people to seek for new sources of the salt and finally led to Le Blanc taking out
a patent in 1792 for the artificial manufacture of carbonate of soda from common
salt. Le Blanc's discoveries practically revolutionised the chemical works and
industries of Europe (see pp. 50-1). The calcination of sea-weeds is pursued as
a rule for the purpose of obtaining potash rather than soda, and at the present
day " kelp " is much more frequently spoken of as the source of Iodine than of
either of the alkalis named. [For particulars regarding the manufacture from
Sea Salt the reader might consult Agri. Ledg., 1902, No. 5.]

One of the greatest economies in the carbonate of soda industry was effected

Sulphuric Acid, '^y ^'he manufacture of Sulphueic Acid from Pyeites, in place of from the ex-

Copper Pyrites, pensive Sicilian Sui.phue. The extensive deposits of copper pyrites that exist

Sulphur. in India, if utilised in the combined production of copper and sulphvuic acid,

Prospects. should open a liighly lucrative field of enterprise. So also the manufacture of the
phosphatic deposits of India and adjacent countries into superphosphates should
not be neglected, though so far as at present known the phosphatic deposits of

India seem to contain too much iron and alumina to make really good super-
pliosphates. As an exemplification of such results it may be remarked that the
production of sulphuric acid from iron pyrites was in Germany 358,149 tons in
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R^H EFFLORESCENCE

1R82, and 754,151 tons in 1898, and of that largo quantity only 25,000 ton« were
oxportod, tho baluncH boing iisod up in thn oxcoediiiKly important (jorinan

clioiniciil induHtrioH which within tho past throo-(|uai'toni of a rentury havu
t«xpande<l from being nuuiinal to a valuation of £60,000.000. Tho imports of
Nulphuric aoid taken by India have averaged from 1002 7 lis. 6,/}H,48H in
value.

For the finer fiorts of glass, and for many other minor purposes, a RBrmBD
Caruonatb is reqmred. TUs is obtained by re-dissolving the ash in hot
water, settling, boiling down and re-fumacing—the result being a purer
quality of carbonate. Soda Crystals may be said to bo a woll-known special
prepanitiun that contains 10 parts of water in combiiiation with the carbonate.
For household purposes of cleaning, bleacliing, etc., soda cryHtals are still sold.

The other substAncee obtained from sodiimi carbonate tliat may be here men-
tioned are the bicarbonate of soda and caustic soda. Before proceeding to deal
with the last mentioned, the Indian manufacture and sources of supply of car-
bonate of soda may be dealt with very briefly. These have alreaiiy been in-

cidentally mentioned, namely, Reh and Barilla, but to the former must be added
the sourcres of natural carbonate derived from the waters of certain lakes, such
as tho Lonar in Berar. [Cf. Oldham, Man. Econ. Geol. Ind., 19.]

5. Reh OP SaJJi-matti ; Ironside, Phil. Trans., 1774, Ixiv., (ed. xiii.),

506 ; Sleeman, Tour through Oudh, 1858 ; Agri. Ledg., 1893, Nos. 12,

13 ; 1896, Nos. 1, 33 ; 1897, Nos. 5, 7, 13 ; 1901, Nos. 4, 13 ; 1902,

No. 5, 117-24 ; Oldham, Man. Econ. Geol. Ind., 1893, 447 ; Mollison,

Textbook Ind. Agri., i., 77-80 ; Wedderburn, Drought-resisting Fodder
Plants, in Ind. Famine Union Leaflet, Dec. 1901, No. 2 ; Jan. 1903, No. 8

;

Alkali Land and its Reclam., in Dept. Land Rec. and Agri. Mad., 1905.

This is an efflorescence that occurs on the surface of the ground, in most
provinces of India. It may be said to be a mixture of the following salts :

—

sodium carbonate [sajji), sodium sulphate (Man), and sodium chloride (com-
mon salt or namak). In most localities the carbonate predominates but in

others the sulphate, and in the latter case it is very often associated with
potassium nitrate or even with calcium nitrate. Soils badly impregnated
with soluble alkali salts are variously designated as iisar, bhddi, rehdl,

rehdr, reh, kalar {kalr), etc., though these terms are employed occasionally

to denote the presence of common salt, just as khdri usually indicates a
soil containing the sulphate. But it may be here remarked that the earlier

investigators of iuar lands speak of the sulphate as being the most abun-
dant constituent. Hence apparently Yule and Burnell {Hohson-Jobsmi,
Gloss, of Anglo-Ind. Words) defines reh as an efflorescent sulphate of soda
mixed with chloride and occasionally carbonate. On the other hand,
Voelcker advanced what is to-day the correct view {Improv. Ind. Agri., 37)
when he said of reh, " The salts are principally impure carbonate of soda,
but sulphate of soda also occurs largely and with them are found common
salt and salts of lime and magnesia." An efflorescence of the nitrates of

potash or soda would oftener be viewed as of value rather than of danger.
Reh frequently occurs in such abundance as to give origin to large tracts

of desert—and constantly increasing tracts—the surface being literally

encrusted with a white, snow-like deposit (hence the name reh or rej
~ shining)—or the salt may be invisible and only present to an extent
sufficient to greatly lower fertility, or wliile still hardly visible, may yet
render the soil more or less sterile for at least half the year. In passing
it may be added that fuller's-earth is a hydrous silicate of alumina, hut
is often called, though incorrectly, sajji-matti : it contains no soda.

Formation ot Usar.—The opinions advanced regarding alkali deponits vary in
consequence of what might be called professional bias. Apparently tho earliest
mention of such deposits is nuulo by Rleeman. His theory is iu essentials not far
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from being in accordance with modern views. It is certainly strange that Royle
{Prod. Res. /nd.,* 1840-75) makes no mention of the phenomenon of reh eflflor-

escence. He remarks that Dr. Helenus Scott had sent from Bombay to England
a sample of a "mineral alkali" as a substitute for barilla, and so closes his account.
Hewas for some time resident in Saharanpur, and if the ufiar tracts existed as they
do to-day, it is curious that he should not have mentioned them. In 1804 was
published {Select. Rec. Gov. Ind., No. xlii.) a correspondence which deals with the
deterioration of village lands lying along the W. Jumna Canal and contends that
the canal was not responsible for the existence of injurious salts, but that
defective drainage in connection with it had led to the accumulation of salt to
such an extent as to render cultivation impossible. The inquiry had no practical
result. In 1876, however, a committee was appointed to investigate the matter
in consequence of a planter's complaint that his land had been spoilt by the
mismanagement of canal irrigation. This was the Reh Committee of 1877, of

which Mr. H. B. Medlicott was a member. Medlicott (at one time Director
of the Geological Survey) began the study of this subject early in the 'sixties.

As a member of the committee, he wrote a masterly report which may be
said to contain all we know regarding the formation and movement of the
soluble alkali salts within the soil. These, he tells us, are formed ivom
normal soil-materials by the disintegration caused through the growth of plants
and tillage. The silicates are broken up by the action of iieat, air, water
and carbonic acid, etc., with the manifestation of the various alkalis that are
formed or reformed during the several changes that ensue. During the pro-
duction and maintenance of fertile soils, carbonate of soda, for example, is as a
rule a transitional compound and is destroyed with the elaboration of otlier and
more essential constituents, especially in the presence of lime. In most fertile

soils the percentage of that carbonate is accordingly remarkably low. In fact

the total of soluble soda salts in good soils rarely exceeds 0*1, of which ordinarily
one-half may be the carbonate. Crops, more especially cereals, may however
be grown on soils that contain O'l per cent, of carbonate of soda, and 02 per
cent, is sufficient to cause serious injury if it be not found fatal, except perhaps
to the so-called saltworts or saltbush—plants that are actually found to luxuriate
on briny soils or littoral swamps. At times, however, as already observed, the
surface soil may become encrusted with soluble salts, as much as 2 to 6 per cent,

or much more being often present. Normally these soluble alkalis are carried
by the rain-water or irrigation to the subsoil, and a certain percentage are de-
tained mechanically, the surplus being carried away by the drainage. Where
subsoil drainage is defective, as a purely local and temporary measure surface wash
may prove beneficial. For this purpose trenches or pits are dug, and the surface
water dissolves the salts and carries these to the trenches, thereby leaving the
higher ground less charged with alkali. But the evil consequence of oven a tem-
porary cessation of soil-permeation may be exaggerated under certain conditions
such as (1) recurring periods of hot, parching winds

; (2) absence of soil-covering

{i.e. wild herbage or crops and trees) ; and (3) defective tillage {i.e. superficial

ploughing or puddling during flood). These are the very conditions that produce
reh efflorescence, aided by (a) the chemical nature of the original soil-materials ;

(ft) the physical attributes (or texture, as it has been called) of the soil {i.e. abun-
dance of clay and the conditions of the clay; abundance of sand or of lime, etc.) ;

and (c) the accidental or irregular distribution of (a) and (6) brought about through
countless ages of water action, both during the formation of the alluvial plains and
subsequently. For particulars regarding the association of concretionary lime
{kankar) with reh, the reader is referred to Lime, p. 711.

Diffusion and Capillary Action.—Dr. Center (then Chemical Examiner to

the Panjab Government) wrote in 1880 a most valuable Note on Reh or Alkali
Soils and Saline Well Waters, in which he dealt in great detail with the movement
of these salts within the soil and their temporary accumulation on the surface.
They niay be spoken of as first diffused*, then carried to the surface by capillary
action. Hilgard and Loughbridge, in connection with the Californian Experi-
mental Station of Tulare, have carried these investigations to their final issue by
tracing, in everydetail, the actual movement of the salts in sterile soils, before and
after irrigation, and have exhibited their results graphically, in direct corre-
spondence with a most critical analysis of practically every inch of soil to a depth
of 4 feet. They have also demonstrated beyond dispute that this movement to

and from the surface is directly a result of imperfect drainage in conjunction with
severe surface evaporation.
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Maaurlax and Tillage.— Dr. Hrown (thou Clioiuical Kxautiner to the* Panjdb)
inve«ttj^HUHl tlio U8o of liino buIIh tw iiuuuircH t«) Lm) oiiiployod in tlic treutuient of

reh 8oil8, iuhI hi» viowH weru publiHhod by Mr. Dadon Powell (Pb. Prod,, 18G8, 149)
jut follows:

— " Wlion theiiolot^^rious Hulpbrttesand u^rbonufces ore mixed with any
soluble fult of /*mc, such uHthonitruto of limo, decomposition occurs and nitrate of

Hoda is forrniHl whilu carbonuteund sulphutoof lime are produced. Carbonate of

lime is insoluble in pure water and has no power of injuring plants, while nitrate of

voda iuid sulphate of lime are beneficial in supplying them with nitrogen, the
former by direct decomposition of its acid and the latter by absorbing ammonia
from the tvir. Nitrate of lime is formed whenever organic matter deoomposes
in contact with carbonate of lime." Some years later Brown advocated the
use of farm-yard manure and green manuring with such plants as Caiotraptm
ytganteu on the ground of their supplying the nitrogen which, in combination
with the lime (naturally present in all kalr soils), would tend to rediice the carbonate
of eoda to a harmless condition. Center wrote a long and highly instructive

report on the chemistry of the uaar soils, and confirmed in the most striking way
Brown's recommendations for limo nitrate. He also gave an account of the
operations in the Utah Basin and other parts of America, where heavy nitrating
nianvu'cs were employed as a remedial measure for alkali soils. Later on the
sulphate of limo (Oypsum, stio pp. 716-7) gained a well-deserved reputation as a
chemical substance that might be employed with great advantage in the neutrali-

siition of the sodium carbonate in I'taar soils whenever that salt predominates.
Where reh consists chiefly of sulphate of soda, gypsum would very possibly do
harm rather than good.

The next most important step, therefore, in the study of the chemical treatment
of usar soils may be said to bo Leather's various papers that have appeared in

The Agricultural Ledger. These give extensive analyses of soils, waters, etc.,

from the entire alkali area of Lidia. They contain the results of practical ex-
periments to test the amount of soluble alkali salts that may exist in soils before
these become poisonous to vegetation. They indicate the plants that first show
signs of succumbing to the influence of these salts, and the amount of each salt

that proves fatal. By special pot cultures of veirious plants. Leather proved
that sodium carbonate is (as has always been upheld) infinitely more injurious
to plant life than are any of the other soda salts. But perhaps the most
instructive part of his researches was the demonstration of the physical
property (alluded to by Romanis, Wallace and others) possessed by carbonate
of soda, wliich greatly augments its injurious chemical influence on plants. While
filtering soils in order to obtain their soluble salts. Leather observed that
certain soils could practically not be filtered. A little muddy water percolated
through at first, but very soon the surface of the filter-cloth became coated with
a perfectly impenetrable layer, and further filtration was then impossible. The
soils that manifested this peculiarity were those most highly charged with
carbonate of soda. To remedy this defect he experimented with gypsum
and soon ascertained that its well-known merit as a chemical manure in the
reclamation of usar soils rested as much on the destruction of the imperv-ious
deposit as in the reduction of the " white " to the " black alkali." It would thus
appear that should climatic and soil conditions exist sufficient to give origin to a
reh efflorescence containing carbonate of soda, there must sooner or later bo
produced (at a certain position or depth) an impenetrable layer through which
Biu-face percolation of water would be impossible. Tliis waterproof layer may
not be sufficiently developed to be visible to the naked eye as a " hard pan," but
if carried near to the surface it will give origin to a crust of salt. A change in the
physical condition of the soil is accordingly quite as urgent a necessity as in its

actual chemical composition. It may thus be inferred that subsoil drainage,
below an impervious layer, would be next to useless unless the soil be chemically
treated with some of the soluble lime salts, or be penetrated for tree cultivation
by deep pits filled in with fresh soil. It would indeed seem probable that the
surface vegetation that has been reported as accompanying successful tree culti-

vation, may be duo very largelyto the pits dug for trees having acted as openings
tlirough the impenetrable layer by which the soluble salts of the surface have been
washed into the natural drainage.

By way of concluding these observations regarding gypsvim, it may be
suggested that it is not necossary to assume that the exact amount of that salt

which would be required chemically to neutralise the ascertained weight of

parbonate present need be given as a manure before beneficial results may be
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looked for. Gypsum is useless without water and unnecessary wliero the car-

bonate is absent. But its action is largely physical in allowing soil percolation.

Unless, therefore, a free subsoil natural drainage exists it must be provided
before any heavy expenditure is incurred for gypsum as a manure. At the
same time land treated with gypsum should be planted with saltworts or other
plants that have been fovuid hitherto impossible of cultivation. If these can
now be raised on the soil, it may be inferred that provision has been tliereby

made for the injurious salts being washed out of the soil, and that, too, long Ijefore

it has been necessary to add, from a financial point of view, a prohibitive amount
of gypsum.

American Results.—This leads, therefore, very naturally to a brief reference

to the admirable investigations and practical results that have been attained by
Hilgard and Loughridge in the reclamation of alkali wastes in CaHfornia {Agri.

Lsd(j., 1896, No. 1). These officers performed an extensive series of experiments
and analyses, with the result that they arrived emphatically at the same con-
clusions as our Indian experts had done many years previously, namely, re-

garding the history of the formation of the alkali salts, their movements in the
soil, and lastly their treatment with drainage, chemical manures, and selected

or special crops. The difference between American and Indian experience in

this matter may therefore be said to be that in the former country the scientific

experts were at the same time the administrative staff who had to deal with
the alkali wastes. Their observations were not treated as scientific theories, but
wore at once put to practical test, with this result, that alkali wastes are in

America not only regarded as comparatively easy of reclamation but have
actually been largely turned into some of the most profitable of lands.

Helpful Vegetation.—Medlicott urged that to protect the soil from the
excessive heat of the simamer months and consequent injurious capillary efflores-

cence, it was most important to alleviate the serious Indian defect, viz. the
almost total absence of arborescent vegetation from the agricultural tracts of the
country. But there is an aspect of vegetation that seems to have entirely

escaped Medlicott's observation, namely, the employment of certain plants

as direct agents in reclamation. It is well known that many plants not only
can survive on soils that contain a proportion of alkaU that would be fatal to

others, but that they actually luxuriate under such soil conditions. Of this

nature may be mentioned the Saltworts (see under Barilla, pp. 1 1 3-4). Long, there-

fore, before reclamation could be carried to the extent of admitting of ordinary

crops or even of arborescent cultivation, the soil might be protected from the

sun by saltworts, and have at the same time large amoimts of its poisonous salts

removed by the temporary cultivation of such plants.

This subject has not, however, been entirely neglected in India. It was
believed that were alkaU lands protected from cattle for a number of years, or

even annually from the close of the rains through the hot months, the plants

produced during the rains might be encouraged to survive and even others,

including trees, gradually to invade such protected localities, until in a few years'

time the growth of a soil garment might ultimately prevent efflorescence. Such
experiments have actually been conducted, and with considerable success. The
plant foiuid first to invade the protected barren lands was the grass known as

khdr usara (sporoboiuH ai'ithieud), which from its vernacular name may be
inferred to be a salt-loving species, svorobottis eoronmiuieiinims {bhur-

buroi) also springs up readily enough, but only during the rains. It, however,
affords useful fodder, although it does not protect the land from the summer's
heat. After partial reclamation the dab (Krnf/rostin ei/uoniiroiaes}, the dub
(Cyno(lond€icty1on),ti\e bat (m±tltn'hne ftisca), the jancuxKA-Hilfojtogon n iiii tilatus)

and several other species readily appear. Since fodder is of necessity a
pressing need in all parched lands, it is valuable to know the Indian grasses that
should be first resorted to in reclamation operations, but it is unfortunate that the
true saltworts have not hitherto been seriously investigated in India since they
would appear more desirable preparatory plants to any of the grasses named. Wo
read of a few desultory experiments having been put forth to acclimatise the
Australian Saltbush, but it does not seem to have occurred to any of our Indian
agricultural authorities that this country possesses perhaps a richer and more
varied assortment of indigenous saltworts than is to be found in any other.

In the Panjab and elsewhere a few of these have been (one might almost say)
systematically cultivated for the production of barilla, but not one of them, so

far as I can discover, has been seriously investigated as_a preparatory crop in
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I'inar rcclaination. Mollison makoH no mention of the Indian saltworta,

Miough he mfers to the AuHtrali.'ui Sultbiwli.

'Diero 18 n wide rjinpo between the HaltwortH tfiat may bo grown on soils highly

impregnated witli alkahs and the jjUmtH that refuse to grow on soils that contain

a pnrtielo above what might be called normal soil-supply. But partiality or

iiiipurtiality is not govemoti by botanical considerations, since within one and the

same natural order of plants both diHpoHitions may be met with. It would thus

seem highly noccHsary that lists of pimils sliould bo framed, after searching tests

have be«Mi j)orformed indicative of the wUcction of saltworts, trees and useful

crops that might be grown progressively on land under reclamation. Amrin
mr^Urn, Uutra frotuloHM and ituihrraUt simnoo have been spoken of as useful

trees, but tliese belong to the Leguminosje, a family which shows a stronger

aversion to saline salts than almost any other that might be mentioned. They
may, liowever, bo good, but are they the best that could be chosen ? Tf the

most con\ouient and serviceable, at what stage should they be planted, and with

what other plants jjrocedod, associated or followed ? Those are questions of the

greatest possible moment to India, but to which at present no satisfactory answer
(•an be given. The greatest fault, however, with all Indian endeavours, sucli as

they have been, at reclamation and reforestation, has been the impecunious
craving and short-sighted policy of desiring immediate returns.

Industrial Uses ot Soda.—Incidentally this suljjoct has already been dealt

with. Tliroughoub India soda soils aro washed and more or loss pure
carbonato obtained. At one time a fairly large traflo was done in this way in

South India (Salem, Mysore, etc.) and expectations of a considerable develop-

ment entertained. Licenses were granted in Bihar, the United Provinces and
elsewhere for the manufacture of aai'ji and raai (two qualities of carbonate of

soda) from saline earths. The object in licensing the industry is to protect the

revenue, since from the factories concerned fairly large quantities of common
salt are obtained, especially at the factories and refineries for the production of

saltpetre. (For method of manufacture, see Glauber's Salt, p. 56.)

Carbonate of soda of a very pure kind is regularly prepared at the Lonar Lake
at BerAr. Ball says (Man. Econ. Geol. Ind., 494), " Blocks of mixed salts are

obtained by divers in certain parts of the lake, but the waters of the lake, on
evaporation, deposit salts among which the principal is carbonate of soda. ...
The local names for these products are dalla, which consists of a close collection

of acicular crystals, between two compact surfaces ; kuppal, a thin kind of dalla,

principally of red colour ; papadi or papri, a white saline froth."

Whether obttiined from soil efflorescence or from salt lakes by treatment with

sulphuric acid, the mixed salts (especially where the greater proportion is already

the sulphate) may be reduced to a salt-cake (similar to that obtained in the first

stage in the Le Blanc process of manufacture), and by calcining with lime and
coal that may be converted into soda-ash. At Awah, in the United Provinces,

an attempt was made, in 1880, to utilise the r6h efflorescence in the manufacture
of glass and glass-beads. A complete set of tools was imported from Venice, but
the following, among other conclusions, appear to have been arrived at regarding

these and all such experiments at utilising the alkali deposits in glass-making :

(o) The impurity of the alkali prevents the formation of good quality

of colourless glass.

(6) It is, therefore, necessary to org£inise chemical works to produce

pure alkali.

(c) Good beads could be made, but doubtfully at a lower price than
they can be imported.

(d) Improvement of glass manufacture in India would depend on the

work being done on a large scale with skilled supervision.

Wherever soda efflorescence is at all abiindant, the Native industry of glass-

making (such as it is) is more or less prevalent, especially that of glass bangles.

But reh and aajji are put to an infinite variety of other uses by the Natives. They
aro employed for dissolving crude lac and kamela, preparatory to dyeing silk,

also for extracting the crimson dye from safflower in cotton dyeing. They are

used for bleaching silk, cotton and wool. Sajji is employed, in Farukhdbdd, in

making country paper from hemp. Both salts, in conjunction with shell-lime, enter

into the composition of country soap. White rSh sprinkled into boiling cane-juice

is employed to neutralise the organic acids in the manufacture of sugar, a process

very similar to that of theuseof lime (p. 712), barium carbonate (p. 57), or strontium

carbonate (p. 58) in Europe. Bih is an adulterant of tobacco, and is added to
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increase the weight. In Native medicine these salts are supposed to be digestive

and hepatic. The effort to utihse in the potter's art the peculiar clays that are

in association with carbonate of soda has not as yet received the consideration

that it deserves, although the ceramic art of India has been the subject of special

study. As a historic fact, that has escaped the attention of most writers on this

subject, it may be said that some GO years ago Sir William O'Shaughnessy sub-

mitted to the Government of India the results of an inquiry which included

extensive trials of Bengal clays, such as Kolgong khari, Saban miti, Rotas clays,

Moulmein clays, Singapore clays, etc., as also nmnerous experiments in glazing

the pottery turned out. [C/. Beng. Diapen., app., 700-17.]

6. Black Salt {Mla-nun, kdla-nimak) is an article of some impor-

tance in the local markets of India. It is prepared in Upper India,

chiefly at Bhiwani in Hissdr.
Common salt is heated with the chebulic and emblic myrobalans together

with saji, until a sort of fusion takes place. The article so manufactured is used
as a Medicine. Dr. Warth favours me with a note on this subject from which
he would appear to regard sodium sulphate as an indispensable ingredient. He
writes : "I have produced perfect specimens by fusing a mixture of pure common
salt with sodium sulphate, a little sodium carbonate and organic matter repre-

sented by sugar. According as the proportion of anhydrous sodium sulphate
varied from 1 to 3 per cent., a more or less strongly medicinal salt was produced
varying from pink to a decided vermilion colour, whilst as much as 15 per cent,

of the sulphate yielded a very dark purple-coloured salt. All these had the
characteristic sulphuretted-hydrogen smell, and gave the same chemical reactions

as the Native-made product. The jimgle fruits which they add can have no
special influence on the salt because they are completely carbonised and serve
only as reducing agents for the sulphate to sulphide, the characteristic material
of the prepared medicinal (or black) salt."

7. Phuli.—This is believed to be a form of carbonate of soda.
It is imported into Leh from Changthan, Rupshu and Nubra in Ladakh. It

is said to be extensively used for mixing with tea to bring out its strength. It

is exported to Kashmir and Kullu and into Lower India. The Bhotyas are said
to use it for washing clothes and for dyeing wool. The average imports appear
to be from 50 to 120 tons, and the average cost about Rs. 6-4—0 per matmd.

8. Bapilla or Sajji-khar (see Barilla and The Indian Saltworts,

pp. 112-4).

9. Borax or Sodium bi-borate (see Borax, p. 171).

10. Caustic Soda (= kshard in Sanskrit).—So much space having
been devoted to carbonate of soda and a further article to sodium bi-

borate, the present salt must be disposed of in the briefest possible

manner. At the present day it may be said that India's supply comes
entirely from foreign countries. One of the Indian paper mills is

believed, however, to have attempted the preparation of its own supplies

from the reh salts found in the neighbourhood, but it is not known whether
its endeavours in that direction were successful.

The greatest possible interest has been aroused in Europe and America
through the discovery of a method of direct decomposition of common salt into
caustic soda and chlorine gas by means of electricity. With regard to Electro-
chemistry the reader might consult The Mineral Industry (New York, 1900,
763-72).

The Indian press have hailed the discovery of the direct decomposition of
salt as bringing a cheap supply of alkali to the doors of our Indian soap-works,
paper-works, etc., owing to the possession of a limitless supply of sodium chloride.
The great recommendation to India of this new method lies in the fact that
sulphuric acid is not required. Without sulphuric acid Lo Blanc's manufacture
of soda-ash could not be brought to bear on our supplies of common salt or of
reh efflorescence—hence in all probability the backwardness of India in chemical
enterprise.

11. Sodium Chloride (see Salt, pp. 963-71).
12. Sodium Sulphate, or Glauber's Salt.—This is generally

known in India under the name khari or kharinun, and as already ex-

56



BARIUM AND STRONTIUM
ALKALINE

EARTHS

plained (p. 51 et seq.) it is met with as on« of tho efflorescent salts that

constitute reh. It has been shown (p. 5()) that the chief use of this salt

might bo re^^anleil as in the preparation of carbonate of soda. Its pro-

duction is at all events the first stage in the I^ Blanc process of soda

manufacture, and where met with at all abundantly as a surface

efflorescence it might bo viewed as tho first stHge accomplished without

the expense of sulphuric acid having been incurred.

This Halt iH in Iiuliu dorivotl from reh offlorosconco. either by solar evaporation

(oftj) or by tirtificial heat (jaria), and by a metliod very Bimilar to that purBued
with crude saltpetre. The quality of the earth collected is of course oiiTerent

in each case, but tho nature of the filters, boilers and pans employed is the same ;

and for evaporation and condensation of the brine, boilers and chunam pans are

both usod, the former in BihAr and tho latter in the United Provinces of Agra
and Oudh, where prolonged dry, hot weather may be more confidently reckoned

on than in liihAr.

Industrial Uses.—Patna-khari (as the khari produced in Bihdr is called) is

used chiefly for preserving hides, and also as a cathartic for cattle ; it sells

at from 8 t«> 12 anntviri a mauml, and contains very little sodic chloride. Khari
produceil up-country, hy solar evaporation, is also much employed as a cathartic

for cattle. It contains, however, a considerable percentage of common salt (20

to 30 and s(unetimes even more); it realises from 12 annas to one rupee per maund.
Glauber's Salt may be said to be bettor suited than common salt for the curing

of hides, owing to tho tentlency of the latter to absorb water and soften the

hides. The kliari (or cliamra-klvari) of Bihar being as a rule purer than that

of the United Provinces, is accordingly in greater demand. Buchanan-
Hamilton ill 180n drew attention to this circumstance by his having pointed out

that the pattut-klutri was the best procurable in India. According to Dutt
{Mat. Med. Hind., 1900, 90) it was known to the recent Sanskrit writers under
the name of kahdri Idvana, and was used medicinally m combination with other

saline substances. As manufactured in India it is an impure salt.

ALKALINE EARTHS.—Having now discussed the true alkalis

and. their salts with as much detail as the available space will admit, it

becomes necessary to record the chief facts known regarding the Alkaline

Earths and their salts as met with in India.

13. Barium and Baryta; Ball, Man. Econ. Geol., Ind., 473-4.

The oxide of this metal (baryta) is an extremely caustic, poisonous and
strongly alkaline substance that forms a hydrate with water.

14. Barium Carbonate.—This is imported into India to a very limited

extant. It is highly poisonous. In Europe it is employed as an ingredient in

certain forms of pottery and ghvssware, and is the basis of certain delicate

colours. In France it is used in the defecation of beet-root sugar in place of

lime. [Of. Min. Indust., 1900, G3-4.1

15. Barium Nitrate.—This is obtained by decomposing the carbonate by
means of nitric acid. It is the chief salt employed in pyrotechny for the pro-

duction <jf green fires. It is also the tinctorial principle in Baryta Green—

a

pigment of some value. Recently barium nitrate has been substituted for

saltpetre in the preparation of certain explosives.

16. Barium Sulphate.—Tliia is the most important of the barium salts

and is known as Baritks (Barytes) or Heavy-Spar. It is found in mineral lodes

and usually constitutes a distinct portion of the gangue there present. In the
Kamtil District, Madras, it occurs along with galena, within the veins of quEU'tz.

Large quantities also occur with quartz, forming anetwork of veins, as for example
near Alangayam, Salem district (Holland, Rec. Oeol. Surv. Ind., 1897, xxx., pt. iv.).

If ever worked, largo supplies could be obtained from that locality. So, in the
same way, barytes exists in the Central Provinces in association with copper
such aa at Jabbalpur and in the Rewa State. In Rajputana barytes has been
reported by Dr. Irvine as occurring at the lead mines of Taragarh in Ajmir. In
tho Panj4b it has also been found in association with galena at Subathu in the
Simla district. While it would thus appear that the Indian sources of this

alkaline earth have not been worked, barium sulphate is nevertheless available

in every baz&r and seems to be very largely sold as " white lead," or in cKiultera-
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THE ONION AND GARLIC

tion with that substance. The reader will find an example of the extent to which
this sulphate is employed in India by consulting the account given of the Afridi

Wax-cloth industry under Carthanmitt Ojojactnithn (pp. 276,282), Barytes is

also used by the paper-makers, and to a limited extent as a cheap substitute for

bari\im nitrate in certain forms of fireworks.

17. Caleium and its Salts (see Lime, pp. 709-19).

18. Stpontium and Strontia.—The oxide strontia does not

exist in nature, but it may be produced by burning either the carbonate

or the sulphate.
Celestite, the sulphate of strontium, has been reported as met with in two

localities in India, viz. in the Krthar limestones of Sind and in the red clays of

Surdag in the Salt Range. In the sugar refineries of the Continent of Europe the
native carbonate (Strontianite) was formerly used in place of lime [Journ. Soc.

Chem. IndusL, Nov. 1901, 1092). But the metal is chiefly known in India in

the form of the imported nitrate which is largely employed in the preparation of

rod-coloured flames in fireworks.

ALKALOIDS (see Aconitum, Cinchona, Papaver, etc.).

ALLIUM, Linn. ; Fl. Br. IncL, vi., 337-45 ; Liltack^:. A genus of

bulbous herbs which embraces about 250 species, all indigenous to the

temperate regions. In addition to the onion and the garlic (which are the

most important species), the shallot and the leek {A. ascalonicinn,
Linn., and A. Anipeloprasnm, Linn.) are also cultivated in India,

the latter being the faru of Bengal and the kirdth or kirds of Arabia.

In Western India, according to Woodrow, leeks succeed best at altitudes

of 2,000 feet.

A. Cepa, Linn. ; Duthie, Field and Garden Crops, iii., 5, pi. Ixv. ; Mollison,
Textbook Ind. Agri., iii., 211.

The Onion is extensively cultivated in India, chiefly near large towns, and is

known as piyaz, pdldndu, kanda, vclla-vengdyam, vullu-gadalu, etc. There are
two forms, a small silvery and a large red or yellow. Patna and Bombay (Jan-
gira) are famous for their onions, and, speaking generally, the onions from the
northern provinces are the largest and best. The size and quality would seem
to be improved by transplantation, which is also a preventive against disease
from fungi and insects. Seeds will not keep in India for more than one season,
hence selected bulbs are planted for seed pvu-poses at the beginning of the cold
season. After careful preparation the seed-bed should be sown about Sep-
tember and the seedlings transplanted in November or early in December.
The crop may be lifted from March to May. In two test cases mentioned by
MolUson the yield was about 35,000 lb. to the acre. Onions are extensively
eaten in India by Muhammadans, much less frequently by the Hindus ; they are
occasionally given to milch cows and b\iffaloes. There would appear to be a
considerable export trade in the bulbs from Bombay to Zanzibar, Japan, etc.

[Cf. Ain-i-Akhari, 1590, 63 ; Sen, Bept. Agri. Stat., Dacca, 1899, 25, 38,
app. vi.-xii. ; Imp. Dept. Agri., West Ind., Pamphl. Nos. 16-21.]

A. sativum, Linn. ; Duthie, I.e. 34, pi. Ixvi. ; Mollison, I.e. 214. The
Gajrlic, lasan, rasiin, helloli, thum, sir, valkii-pundu, etc., is cultivated throughout
India, the cloves (or small bulbs) being planted out in October and the crop
gathered in the begiiming of the hot weather. As showing the extent to which
the seasons of production vary, it is reported of Coimbatore district. South
India, that planting commences in May-June and harvesting in September, being
followed by a tobacco-crop, or if planted in December and gathered in March, it

is followed by cholam. According to MolUson, a good crop will yield 8,000 to 10,000
lb. per acre and be worth Rs. 250 to the cultivator. Ab a Food, garlic is almost
universally used in curries by the Natives, who also eat the bulbs almost daily.

In Medicine it is regarded as a stimulant, expectorant, tonic, and employed as
a remedy in bronchial affections and as an appUcation for deafness. Dymock
{Pkarmacog. Ind., iii., 489) says that after intense fatigue a clove of garlic slowly
chewed and swallowed acts as a very powerful restorative. The freshly ex-
pressed juice makes an excellent Cement for glass-ware. The imported Muscat-
garlic is much used for pickling. [Cf.Talee/ Shereef (Playfair, transL), 1833, 147.]
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ALOE, IJiiH. ; Fl. Br.Ind., vi., 2()t ; Fhannacog. /m/., iii., 467-7(5

;

iJepf. Cent. Induj. Drugs Comm., i., 116, 126, 149, 158; Hi«EMODORA(^B^..

Several 8})e(ue8 of Aloe and diverse methods of extracting, drying and

preserving the juice result in the supply of the different known qualities

of this drug. The following species may be specially mentioned as afford-

ing the major portions of the aloes of Indian commerce :

—

A. abysslnlca, Lam.,- Baker, Joum. Linn. Soc, xviii., 174. Jaferabad

iind poBsibly also the bulk of the Moka aloes iinporto<i from the Red 8oa
cnant. This ia prepared at the town of Juforabtid in Kathiawar by pers^>ns

supposoil to bo of African descent. It is sold in the form of flat circular cakes

almost black in colour, haw a glassy fracture and yields a yellowish powder having

a strong alootic aroma. This, aa also the imported Moka quality, constitutes

the aloes most in demand in India.

A. Perryl, Bahvr, Bot. Mag., 6596. This is the Socotrino Aloes, jmd
possibly also the Zanzibar Aloes of commerce, of which a fair amount is

imported into Bombay, and after being jissortod is ro-exportetl again to

Kuropo. [Of. Mandelslo, Travels, 1635), 15.]

A. vera, Uiw. ,• the Common or Barbados AIoob'
'

' <rir Onra^ao Aloes.

Several forms of tliis species have become completely naturalised in India, and
tliat too from the liot, dry outer valleys of the N.W. Himalaya throiighout

the central tableland to Capo Comorin.
Both the aloe plant and aloe drug have Sanskrit and vernacular names

attributed to them that would seem fairly ancient. The following may l)o

specially quoted : For the Plant :—ghi-kunvdr, ghirta-kunvdr, kumdri, kora-kdnda,

kuvdra, kalabandu, lola-mm, etc. For the Drug :

—

ilva, eilya, elio, yalva, mo-
nhabbar, muaumbra, kalabol, etc., etc. Sir William Jones calls it taruni, aaha,

cumdri (As. Res., iv., 272).

Most scientific writers are agreed that although the aloe has been completely
naturalised in India for a very long time it is not originally a native of the country.

Of late, attempts have been made with comparative success to show that some
at least of the species might provide an efficient substitute for the imported
drug. Indian aloes seem first to have been mentioned by Garcia de Orta (1563,

Coll., ii.) as prepared particularly in Cambay and Bengal. He adds that though
Pliny and Dioscorides refer to the Indian aloes as the best, they were referring

unconsciously to the re-export of the Socotrine product. Paulus ASgineta

(Adams, transl., iii., 34) reviews the information possessed by the early

Greeks, Romans and Arabians, and might be consulted. The earlyIndian travel-

lers such as Linschoten, Tavemier, Hove, etc., afford useful particulars, but
greater details may be learned from Ainslie, Royle, Warring, etc. Rumphius
(Herb. Anib., 1750, v., 272) mentions the use of aloes on the Coromandel Coast
in the preparation of cement. [Of. Acosta, Tract, de las Drogas, 1578, 191-211

;

Ligon, Hist. Barbados, 1657, 98 ; Rheede, Hort. Mai., xi., t. 3 ; Kanny Lall Dey,
Indig. Drugs. Ind., 19; Taleef Shereef (Playfair, transl.), 1833, 138 ; Tschirch,

Schweiz. Wochenschrift fur Chem. und Pharm., 1902, No. 23 (attributes the aloes

of the Cape to .*. /eroj-) ; Johannes Klaveness, Studien Natal Uganda-Aloe, 1901 ;

White and Humphrey, Pharmacop., 1901, 51-2 ; Ponder and Hooper, Mat.
Med. ; Bens, Southern Arabia, 1900, 381.]

The Indian Trade in aloes is not a very large one. The total imports

come usually to something like 600 cwt. valued at a little under Rs. 20,000

(501 cwt., valued at Rs. 7,994 in 1906-7), a quotation that would seem
to be about one-third less than that of 20 years ago. The total exports

(including re-exports) would appear to average very nearly the same
in quantity and value as the imports. The Indian foreign supply,

drawn mainly from Africa and Arabia, and the exports of Indian-grown

aloes go mainly from Bombay and Madras. In fact, the most striking

modern feature seems to be the growth of an export from Madras
to the Straits Settlements. The re-exports (foreign aloes exported)

are made almost exclusively from Bombay and go mainly to the

United Kingdom, the next largest demand being mad^ by the Straits^

Settlements. -»
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ALPINIA, Linn. ; Fl. Br. Ind., vi., 252 ; Scitamine.^. A
genus that contains some 40 species inhabiting the tropical and sub-

tropical regions of Asia, Australia, and the Pacific Islands.

The two most important species are A.. Oulauffn, Willd., and A.
offlvliiaviini, Hance, which are considered separately below. A. Allughas,
Roxb.—taro or taruko—a, native of Bengal, Assam, Burma, Ceylon and the

Konkan, has an aromatic rhizome which is used by the natives medicinally.
It has been recently stated that the leaves and stem yield a Fibre which might
possibly be useful in paper-making, owing to its exceeding abundance. [C/.

Hooper, Rept. Labor. Ind. Mus., 1904-5, 28.] A. kh»Uin.iun, a supposed new
species described by the late Dr. Moodeen Sheriff in 1869 [c/. D.E.P., i., 194],

is believed to be the same as A. of/ldnnrHtn, but owing to the continued
uncertainty the latter species has been kept separate. A. Xutanfi, Roxb., the

Light Galangal, is a native of the Eastern Archipelago, much cultivated

in Indian gardens. The rhizome is used in place of the Greater or Java-
Galangal, and is sometimes mixed with it or with ginger.

A. Galanga, WHId. -, the Greater or Java-Galang^l, the harakulinjan, motha-

kolanjan, pera-rattai, pera-ratta, padagoji, etc., is found throughout India from
the foot of the Himalaya to Ceylon and Burma : distributed to the Malay
Islands and widely cviltivated.

It is mentioned by Marco Polo (a.d. 1290) as grown in Bengal, and by Var-
thema (1510) as found in Cambay. Garcia de Orta (1563) and Linschoten (1598)

say that there are two sorts, one Chinese called " Lavandon," the other Javan
and there called " Lanquas." The latter, they say, was sown in Indian gardens.

The rhizome of both species are mentioned and figured by Clusius (Hist. Exot.

PL, 1605,211). The rliizome and the fruit {Onimignl cardnuiout) are sold in

the bazars, and the former is said to be used in the United Provinces in calico-

printing. It seems probable that the Greater Galangal is only used medicinally
as a substitute for the Lesser or Chinese Galangal. [Cf. Acosta, Tract, de las

Drogaa, 1578, 58 ; Kew Bull., 1891-5 ; 1892, 10-20 ; 1896, 233 ; Pharmaceut.
Journ., Jan. 31, 1891.]

A. officlnarum, Hance; the Lesser Galangal, Alplniti cUlneusin of chemists,

is commonly sold in the bazars as kulinjdn or kolijdna. Also called chota-pan-

ki-jar or choti-kulijan, shitta-rattai, khusro-ddru, etc.

It is a native of China from whence the rhizome is exported largely to India,

and somewhat less than in former days to England. The principal demand for

it is in Russia, though it is still an ingredient in certain old-fashioned English

Medicines. In India it is considered a nervine tonic and an aphrodisiac.

It is not possible to distinguish between the Greater and Lesser Galangal in

the Indian trade returns, but the collective imports have increased from 2,794

cwt., valued at Rs. 21,525 in 1899-1900, to 5,202 cwt., valued at Rs. 39,731 in

1902-3, though they have since declined to 3,918 cwt. in 1906-7, valued at

Rs. 21,375. The collective exports also have fallen from 1,327 cwt., valued at

Rs. 12,255, in 1899-1900 to 393 cwt., at Rs. 3,476, in 1902-3. Since then, however,

the exports have shown an increase—viz. to 1,245 cwt., valued at Rs. 12,249

in 1905-6. In 1906-7, however, they fell to 614 cwt. and Rs. 6,338. By far

the largest increase is in the trade from China (Hongkong)—viz. from 692 cwt.

in 1899-1900 to 3,200 cwt. in 1904-5, and 2,104 cwt. in 1906-7.

ALSTONIA SCHOLARIS, JJ. Br. ; Fl.Br.Ind.,m.M^; Gamble,

Man. Ind. Timhs., 483 ; Cooke, Fl. Pres. Bomb., ii., 132 ; ApocYNACEiE.

A tall evergreen tree of the moister regions of India, but nowhere very-

common. It affords the dita-bark of commerce, and is known in the

vernacular as chatwan, chatium, lationj, satidna, pala, pala-garuda, rukat-

tana, etc.

The bark is used in Medicine as an astringent tonic, anthelmintic, alterative

and antiperiodic. It is a remedy in cases of chronic diarrhoea and advanced
dysentery, as also of catarrhal fever and stomachic debility. Externally the

milky juice is applied to foul ulcers and is also used with oil in earache. Ditain,

an uncrystalUsable substance obtained from the bark, and also a tincture of

Aintottin, appear to be useful in cases where quinine produces distressing

secondary symptoms. The Report of the Indian Indigenous Drugs Committee (i.,

419-38) seerog to show that the drug is useful in diarrhoea and dysentery, but
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that its effect i\h a fohrifugo in not lasting {Pharmacog. Ind., ii., 380). The
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Medicine,

ALTINGIA EXCELSA, \orouha ; Fl Br. Ind., ii., 429 ; Gamble,

Man. Ind. Timhs., 'Mi'2; Hnviulis, Ind. Trees, 302; Hamameliuaue^.
liurincso .storax, nisanutla, sildras, jutili, nantayok, etc. A lofty deciduous

aromatic, troo of Assam and Burma, Yunnan, Java, etc.

This, like the closely allied i.tqiiltitintbar ortentniln. Mill., of Asia Minor
(the Liquid Storax), yields a fragrant balsam, known as nan-ta-yok in Burma,
whi(^h is usoii in that country as a perfume, incenso and medicine. The true
Sriiinx (Ktyrajr Briixoln) is imported into Bombay, and is used all over
India as a Mkdioink botli by the Muhammadans and Hindus. The Burmese
article to all intents and ])urpose8 is identical with the raaarmila of Java, and is

littlo if at all inferior to the resin of Asia Minor. Hooper (Agri. Ledg., 1904,

No. 9) reviews all available information on this subject, and concludes by say-

ing that his chemical investigations confirm those of Prof. A. Tschirch and
Dr. I^. van Itallie—viz. that while the Burmese storax (like the rasamala) differs

in some respects from the true article, it might be pushed in tr»ide as a good sub-

stitute.
. [Of. Pharmacog. Ind., i., 593-8 ; Archiv. der Pharm., Sept. 1901, 239,

r)41-7 ; Journ. Chem. Soc. Indust., xx., 1122; Hooper, Rept. Labor. Ind. Mus.,
1900-1, 18; 1904-5, 24^5.]

ALUM and ALUMINIUM-ORE; Bauxite, Laferite, etc.; D.E.P.,

Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 1905, xxxii., L, 201 4.

94 ; Oldham, Man. Econ. Geol. Ind., 303, 352 ; Ball, Man. Econ. Geol. Alum.
Ind., 431-5

; Journ. Soc. Arts, 1903-4, lii., 145 ; Brough, Cantor Lect.

Alum, phitkari, phatkiri, spkatikari, shib, zdk, patakri, kyankchin, etc., is

prepared from alum-shale in several localities of Bihar, Kach and the

Panjdb. It is also found, but not worked, in Upper Burma.
Alum appears at one time to have been very extensively imported into imports.

India from China, and the price on the Calcutta market in 1809-11 is quoted

as 3|-6 sicca rupees per maund (Milburn, Or. Comm., 1813, ii., 498),

but it is curious that there is no hint of any such trade in the E. India

Co.'s records, at the beginning of the 17th century, although we learn that

it was then an article of extensive trade with Japan, " for they cannot

dye with sapanwood without it" (Foster, E.I.C. Letters, v., 7). The
Indian production is very uncertain, probably not amounting in all to more
than 1,000 tons yearly. Kalabagh on the banks of the Indus and Kotkil

at the mouth of the Chichali pass, produce about 400 tons annually between
them {Min. Rev., 1894-7, etc.). Mr. Holland says that the yield in

1898 was 750 tons, valued at £3,150, but in 1901 it fell to 98 and in 1902

was 112J tons. No returns for 1903 were available. But the Indian

alum is not so white as the imported mineral, being discoloured by impuri-

ties. The alum imported into India during the six years 1898-1903 averaged

09,296 cwt., valued at 3 lakhs of rupees. The actual figures for 1906-7

were 72,344 cwt., Rs. 3,19,407. The principal use is as a mordant in

Dyeing, but it is also employed in Medicine, photography, etc., and in

the purification of vinegar (see p. 1110).
Recently it has been discovered that many of the rusty-coloured laterite

deposits which cover large areas in the Peninsula and Burma are identical

with the substance knowii as bauxite, now the chief source of Alujunium. Like
the original bauxite of Les Baux, tliese deposits were originally worked without
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success as a source of iron. " It is difficult at present to fully estimate the
value of this discovery, as a deposit of laterite, which ordinarily would be re-

garded as small and of little consequence, contains enough alumina in some of
the instances examined to completely swamp the market of bauxite, of which
the world's total production is at present Uttle more than 110,000 tons a year.
Without any disturbance of present prices, the aluminous laterites would hardly
pay, at the ordinary rate for first-class bauxites of 21 to 22 shillings a ton, to
mine for export to Europe and America, and they must consequently be utilised

for the extraction of alumina on the spot, either for export as such, or for the
manufacture of aluminium in the country. To prepare the alumina from the
bauxite (or laterite) would, according to the most recent processes, require the
use of caustic soda, which is not at present made in the country. But one of
the latest successful processes for the manufacture of caustic soda involves
the separation of chlorine (from which bleaching powder is prepared) by the
electrolytic decomposition of dilute brine, and as both caustic soda and bleaching
powder are now largely imported for use in paper-making, there would be a
market for both, apart from the requirements of alumina manufacture."

Aluminium Manufactures.—It is impossible to fiurnish actual statistical

returns of the extent to which this metal has been introduced as an Indian in-

dustrial material. Mr. Chatterton, Principal of the Madras School of Arts,

pioneered the new industry so very successfully that others were induced to

engage in the trade and finally the school withdrew in favour of private enter-

prise, viz. The Indian Alxmainium Co. at Madras, which purchased the Govt.
Aluminium Dept. in the school. The Company employed 150 persons in 1901
and 356 in 1904. There are three other factories at Madras, but apparently of small
importance. The impetus due to Chatterton's success would seem, however,
to have given South India a hold on the aluminium trade that she is not likely

to forgo. The imports of aluminium-ware must also be very considerable

judging from the extent aluminium cooking-pots, water-bottles and other articles

of that nature are now met with throughout India. (See Corundum, p. 428.)

D.E.P., AMARANTUS, Linn.; Fl. Br. Ind., iv., 718-22 ; De CandoUe, Orig.

i., 208-16. Cult. Plants, 1(X)-1 ; Bretschneider, Hist. Europ. Bot. Disc, in China,

Amaranth. 179 ; Amarantace^.
There may be said to be two or perhaps three distinct groupsof amaranths

that are of economic value to the people of India. These are the species

cultivated in gardens and mainly if not exclusively as Pot-herbs : second

the wild species that are eaten as pot-herbs or Medicines : and third the

forms cultivated in fields and exclusively so as edible Grains. The last

mentioned are by far the most valuable and hence may be taken up in

greater detail than the others. But in passing it may be observed that the

Indian species of this genus seem to be sadly wanting careful study and
revision. The limitations of scientific and vernacular names here adopted

are given tentatively. Of the garden pot-herbs there are many varieties

or recognisable races under each botanical species. These may be indi-

cated as follows :

—

Section A. Pot-herbs.

Pot-herbs. !• -*• BUtttin, Linn., uar. olemeeus (sp Linn.), 'a plant with small obtuse
leaves cultivated mainly in sub-montane tracts. The leaves serve as a pot-herb
and tlie seed as a grain (Rec. Bot. Surv. Ind., i., 169). This may be only a
form of the following:

—

2. A. nungetivua, Linn. ; Agri. Ledg., 1904, No. 6, 63; Duthie and Fuller,

Field and Garden Crops, iii., 17 8, pi. Ixvii. ; lalsag, chaulaisdg, etc. The ver-

nacular names apply equally to the foregoing species. Roxburgh differentiated

A. sr«»»sreficii«i proper from oievueeuti, poiyytimua and other forms mentioned
below as varieties, by the fact that it gave only ono crop and was pulled and
sent to market with the roots. Some forms, such as a. bieoior are grown as
ornamental plants. Of the many varieties itmeeoititun is used in curries, UvMuti
as a pot-herb, and oiemeeus (sp. Roxb.) as a substitute for asparagus. Then
there may be mentioned poiygatuus {sp. Roxb, non Linn.) [cf. Lung in Journ.

6^.
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Ramdana.

Agri'Hort. Soc. Ind., 1869, x

much esteemed by the Natives

3. A. poiygnntum, Linn.; chelu TUitia, etc., the smallest Indian speoieH and
a weed of giirduiis throughout India. It is regarded a» a very wholesome pot<

herb Hpecitilly suited for convalescents (JBeo. Bot. Surv. Ind., ii., 187 ; Agri.

Ledg., I.e. 04).

4. .-1. «p<ii«»ifa. Linn. ; Pharmacog. Ind., iii., 138. The prickly amaranth,
Utduliya, kante-math, etc., a weed of cultivation throughout India. Is used by
the poor as a pot-herb, and in medicine is valued for its mucilaginous properties.

(Rec. Bot. Surv. Ind., i., 207 ; Agri. Ledg., I.e. 04, 72.)

6. .-•. r<i-<<ll«, Linn.; choulaie, ehatdai, etc., a weed of cotton soils, but
apparently nowhere cultivated. The tender tops are eaten (Rec. Bot. Surv. Ind.,

i., 354 : Agri. Ledg., I.e. 05.)

Section B. Grains. i

A. caudatus, Linn.; Fl. Br. Ind., iv., 719; Duthie, Field and Lovelies-*'

Garden Crops, iii., 24, pi. IxviiiA. ; A. cruentus, Willd., in Roxb., Fl. Ind., bleeding,

iii., 610. Love-lies-bleeding ; the kedari chua, ramdana, etc.

This is fairly plentifully cultivated throughout the plains of India as a

garden ornamental plant (and to some extent as a pot-herb also) much after

the same fashion as its near allies, the Prince's Feather {A. hyporhon-
flriaru.s); the Weeping-willow-leaved Amaranth (-1. MaficifoliuH)

;

and the Cockscomb {Celosia cHMato)—all great favourites with the

Native gardeners. But A. caudatas in India takes a further and more
directly economic position since it is cultivated by the hill tribes as a

regular field crop, on account of its Grain, the ramdana. The seed is

sown in May and June and the grain is harvested in October, In the

plains of Northern, Western and Central India it is also occasionally seen

as a cold-season crop being grown on the borders of fields. It is chiefly

distinguished from the next species by the obtuse tips of the leaves and
the long pendulous tails or spikes of the inflorescence.

A. paniculatus, Linn. ; Fl. Br. Ind., iv., 718 ; Duthie, Field Anardana.

and Garden Crops, iii., 23, pi. Ixviii. ; A. frumentaceus, Ham., in Roxb.,

Fl. Ind., iii., 609; A. Anardana, Ham., in Wall., Cat. ; and A. farinaceus,

Roxb., Herb. This af>pear8 to be the anardana of the early writers but is

best known as chua, chuko, ganhar, mdrsa, bdthu, etc.

Cultivated on the Himalaya from Kashmir to Sikkim between the

altitudes of 3,000 and 10,000 feet ; also on the hills of Central and South

India and Burma, and on the plains of Northern, Western and Central

India, as a cold-season crop. It is one of the most important sources of important

Food with the hill tribes of India, and there are both golden-yellow and **^-8"»^

bright purple conditions. The former is more frequent and seems there-

fore to be preferred ; most fields, however, contain a few red plants among
the yellow. It is an exceedingly ornamental crop ; the hillsides, on account

of the fields of this plant, become in autumn literally golden-yellow and
purple. It is sown in May and June and reaped in October-November, Seasons of

but in the plains it is not ripe until February to March. (Madden, Edinh. Ke^^ng*"

Bot. Soc. Trans., 1858, v., 118.)

It is not possible to furnish information as to the total production of

this grain. It is grown as a rule for local consumption and is hardly

if ever exported. The grain has been analysed by Church {Food- ^<^°^ Value,

Grains of Ind., 107-9) and the average of three samples gave the nutrient

ratio at 1 : 5*3 and the nutrient value 90. It has been estimated that one

plant will produce 100,000 grains. Spcakiiig of another sample, which

Cliurch attributed to A. yanyethuis, but which may po.ssibly have
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AMBERGRIS
Perfume FOSSIL RESIN: CLASSIC PERFUME

been one of the many forms of the present species, he remarks :
" Tne

analysis shows that we have in these seeds a food in which the propor-

tions, not merely of albuminoids to total starch plus the starch-equivalent

of the oil, but also of the oil itself, are very nearly those of an ideal or

standard ratio." Visitors to the hills of India are inclined to smile at

people who live very largely upon these minute grains, but they might
with advantage to themselves use this extremely wholesome article of diet.

D.E.P.,

i., 216-7.
Fossil
Besin.

Medicine.

Industrial Uses.

Production.

Qualities.

AMBER ; Mason, Burma and Its People, 576 ; also ed. Theobald,

i., 15 ; Ball, Man. Econ. Geol. Ind., 1881, 57 ; Holland, Rev. Min. Prod.

Ind., 1898-1903, 95-7. A Fossil Resin ; Jcahruh, ambeng, payen, etc.

This substance to a small extent is still procured from the ancient mines of

Upper Burma (in the Hukong Valley), but a fair amount of Baltic amber is regu-
larly imported into India and Burma. It is used in Native Medicine, being often
confused with ambergris, the word amber having been derived therefrom. In
Europe it is boiled in oil (rape or linseed) until it becomes transparent and ductile,

when it is moulded into beads, broaches, mouthpieces for pipes, etc. Certain
qualities are extensively made up as varnishes. In Upper Burma Dr. Anderson
tells us {Mandalay to Momien, 1876, 202) that there were then only a few workers,
and that the amber most prized is perfectly clear and of the colour of dark
sherry. Amber is much in demand in Biu-ma by the wealthier ladies, who wear
cigar ear-holders of this material. Accurate returns for the production in Upper
Burma are not available, but an estimate made by the Deputy Commissioner of

Myitkyina gives the average annual output at about 51 cwt., valued at about
Rs. 5,000. The Burmese material differs chemically and physically from the
Prussian amber, the chief difference being the absence of succinic acid ; it is dis-

tinguished by the special name " Burmite." It is harder and tougher than many
other ambor-like resins, and therefore more fit for carving and turning. [C/.

Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc), 165 ; Patdiis ^gineta
(Adams, transl.), iii., 129 ; Marco Polo (ed. Yule), ii., 341 ; Milbum, Or. Comm.,
i., 61 ; Crawford, Journ. to Ava, 1834, ii., 206, etc.]

D.E.P., AMBERGRIS ; a concretion formed in the intestine of the Sperm-
i., 217. whale {P/ii/sefer ^nacrocephaliis). It is a substance often found
Perfume. floating in the sea on the coasts of India, Africa and Brazil, and the whales

Source. are also hunted and killed to procure it. Is met with in the Indian bazars

in the form of special preparations known as ahr-i-aniber, anher, or araha,.

It is a very light substance, highly inflammable, has a peculiar aromatic
odour and almost completely volatilised by heat. It is used as a Medicine,
the supply coming mainly from the Nicobar and other islands in the Indian
Ocean. Though not of great value in modern commerce this substance at

one time attracted much attention. It was unknown to the Greeks and
Romans, but according to Paulus JEgineta (Adams, Comment., iii., 425-6)
was made known to pharmacy by the Arabs. Marco Polo [Travels (ed.

Yule), ii., 341-2) and Clusius on Garcia de Orta (in Hist. Exot. PI., 1605,

147-9), also Ball on Garcia {Coll., iii., in Proc. Roy. Ir. Acad., i. (3rd ser. ),

390), Barbosa, etc., all allude to this substance, so that it has been
associated with India for several centuries. Francis Pyrard

(
Voy. E. Ind., etc.,

1601 (ed. Hakl. Soc), i., 229) states that in the Maldives the ambergris (called

gomen, and when prepared meunare) thrown up on the coast formed part of the
King's revenue. Jahangir {Memoirs (Price, transl.), 2-3) describes the way in

which it was employed to perfume the throne. In Europe some time ago it was
used as a flavouring material with food. By Milt(3n it is alluded to as grisamber
{Par. Reg., ii., 337). [Cf. Blanford, Fa. Br. Ind. (Mammalia), 571 ; Ainslie,

Mat. Ind., i., 15-7 ; Trans. Med. and Phys. Soc. Bomb., n.s., i., 149 ; xii., 172 ;

Madras, Man. Admin., i., 30 ; Baden Powell, Pb. Prod., i., 190 ; Himter, Imp. Oaz.

Nicobar, x., 297 ; Birdwood and Foster, E.I.C. First Letter Book, 58, 81,

119, 128, 245-6, 258, 299; Foster, English Factories, 1618-21 (ed. 1906), 58;
Burma and its People (ed. Theobald), 1882, i., 445 ; Journ. Chem. Indust., 1890,

ix., 429 ; etc., etc.]
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Qreater
Cardamom.

ANACARDIUM
OCCIDENTALS

Cashew-nut
AMOMUM 3\JBUL.ATVMy Koxb. ; Fl. Br. Irul.,\'\.,'240; Mariden, D.E.P.,

Edinb. But. Soc. Trans., 1(<58, v., 120 ; King, Journ. Linn. Soc., 1880, L, 222-3.

xvii., 3 ; Duthie and Fuller, Field and Garden Crops, iii., 35 ; Pharmacog.
"

Ind., iii., 436 ; ScitaminejE. The Bengal or Nepal or winged Cardamom,
Hometimes also called Greater Cardamom, bari-ilachi, elcho, mote-veldode,

kdttu-yelak-kdy, etc. Is most readily obtained in Calcutta but may be

had at Bombay, and perhaps in the bazars of most large towns. A
herbaceous plant, native of Nepal.

The seeds yield a Medicine in the shape of an agreeable stimulating oil with Jiedldne.

an aromatic cumphoraceous taste. It is considered carminative and stomachic,

but this so-culled Greater Cardamom is medicinally only a cheap substitute for

the common or Malabar Cardamom (Eiettavia taraantotmitn, of which there

is both a large and a small kind, see pp. 511-2). The seeds are also much used
in the preparation of Sweetmeats owing to their cheapness (Rs. 12 per maund Sweetmeatt.

of 37^ lb., Pharmacog. Ind., I.e.). The present Cardamom is also used in

the preparation of bfiang-maeadla (see Cannabis sativa, p 258, and Ind. Hemp
Druga Kept., 1894, iv., 50, 152, etc.). The seeds of A. jcunthioliieM. Wall.

{ildyechi-d4ni), are imported from Siam and Singapore and sold in the Indian
bazArs. The smell and taste are said to be stronger than those of JEiet-

turia tttt-iititnoinuiH but not SO pleasant. [Cf. Sonnerat, Voy. aux Ind. Or.

Planch., pi. 137. For -*. «i-omi«««-.iii», Roxb., cf. Kew Rept., 1877, 27.]

AMORPHOPHALLUS CAMPANULATUS, Blume; Fl.Br. D.E.P.,

Ind., vi., 513 ; Pharmacog. Ind., iii., 546 ; MoUison, Textbook Ind. Agri., i'» 225-7.

iii., 189-91 ; Aroide^. Elephant's Foot, zamin-kand, ol, surana, jangli- Ol.

suran, karunai-kizkangu, katida-godda, wa, etc. A tuberous rooted herb

found on the plains of India from the Panjab to Bengal, the Deccan and
Ceylon, cultivated in rich moist soils.

synantht^riait muiratiea, Schott., an allied plant met with in the Deccan, Allied PlanU.

is regarded by the Hindus as a kind of wild aurana, and *«»iromrt«nm guttn-
tutn, Schott., a species of the plains of Upper India and the Kookii. ascending
the Himalaya to 5,000 feet in altitude, has similiar medicinal cn«.racteristics,

but these are too unimportant to justify independent positions in this work.
In Medicine the comas and also the seeds of AntorttiutphniiuH are used as Medicine,

external irritants to relieve rheumatic swellings. Confections of the tubers
(corms) with treacle, aromatics and Plumbago-root are given in cases of piles

and dyspepsia. One of the Sanskrit names of the plant is araogna—" destroyer
of piles." The wild tubers peeled, cut into segments and dried by being strung,
constitute the madan-maat of the shops. The cultivated corms are cooked and Madan-nuut.

form a common article of Food with the poor. They are boiled like potatoes. Food,
cooked in curries and pickled or preserved.

Mollison says the crop is important chiefly in the Gujarat and Baroda territory. Production.

He gives the accumulated cost of cultivation in the fourth year (Surat district) as
Rs. 484 per acre and observes that the cultivation can accordingly be undertaken
only by well-to-do persons. In Bengal the average crop under favourable cir-

cumstances is about 200-400 maunds per acre and the price about Rs. 2J per maund,
and Duthie and Fuller (Field and Garden Cropa, iii., 6, pi. 69) say the bazAr price
at Saharanpur is 2 annas per seer (Rs. 5 per maund). The tubers are usually
planted out in May to June, and in 12 months they are fit to be dug up. If

properly cultivated each tuber will weigh from 2 to 10 lb., or as much as 40 lb.

[Cf. Ann. Rept. Govt. Exper. Farm, Poona, Bomb., 1896, 15.]

ANACARDIUM OCCIDENTALE, Linn. ; Fl. Br. Ind., ii., 20
;

Gamble, Man. Ind. Timhs., 214 ; Pfuirmacog. Ind., i., 385 and 548 ; Cooke,
Fl.Pres. Bomb., i., 274; Agri. Ledg., 1899, No. 12, 146; Anacardia-
CE.3E. The Cashew-nut, kdtu, hijli, bddam, mundiri, kottai, jidi-mdmidi
vittu, jidi vote, etc. A tree originally introduced from South America,
but now established in the coast forests of India, especially in sandy places,
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THE PINE-APPLE

where it is often gregarious. In South India it is important in coast-dune

reclamation.
The bark yields a Gum wliich is obnoxious to insects. The juice which issues

from incisions in the bark is used as an indelible marking-ink. The bark and
the pericarp yield an Oil (called dik), which is occasionally employed to tan
fishing-nets. Two Oils are obtainable from this plant: (1) a light-yellow from
the pressed kernels, of which the finest quality is equal to almond oil ; and (2)
" Cardole," obtained from the shell of the nut—an acrid and powerful fluid

efficacious for preserving carved wood, books, etc., against v/hite ants. It is

used as a rubefacient and vesicant Medicine. The spirit distilled from the
juice of the fruit and sold when redistilled at about Rs. 1J per gallon, is a useful

stimulant and the fruit itself has antiscorbutic properties. The seeds, known
as Cashew-nuts, are usually eaten roasted and are made into confectionery with
sugar. The fruit-pedicels are also eaten. The Timber (weight 30 to 38 lb.

per cubic foot) is used for packing-cases and for boat-building and charcoal.

Cashew-nuts are imported into Bombay from Goa in very considerable quantities.

The kernels are valued at about Rs. 18 per cwt. [C/. Garcia de Orta, 1563, Coll.,

V. ; Acosta, Tract, de las Drogas, 1578, 232; Linschoten, Voy.E. Ind. (ed. Hakl.
Soc), 1598, ii., 127 ; Acosta, 1598, in Clusius, Exot. PL, 1605, 272; Garcia de Orta
in Clusius, Exot. PL, 1605, 198 ; Boym, FL Sin., 1656, C. ; Milbum, Or.

Comm., 1813, i., 273; etc., etc.]

D.E.P.,
i., 236-9.

Introduction
into India.

Early-

Travellers
in India.

ANANAS SATIVA, Schnlt. ; Bromeliace^.
Shortly after the discovery of America the Pine-apple appears to have

been dispersed rapidly over the world and acclimatised in most tropical

countries. The Spaniards called it Pinas because of its resemblance to

the pine-cone, but the Portuguese adapted to their own tongue its Brazilian

name Nanas and called it Ananas, a word which in some form or other has

accompanied the plant throughout the world. In most of the languages

of India it bears names clearly derived from the Brazilian, such as ananas,

andnash, andras, andshappazham, na-ndt, andsa, etc. Or it is called

Foreign Screwpine, European Jack Fruit, etc,—all modern names. There

are no names for it in any of the classic languages of Europe, Asia, Arabia

or Egypt.
History.—Oviedo (Hist, de las Ind., 1548 (ed. 1853), iii., 280-4) described

the plant as grown in the West Indies and on the American mainland, and
Christopher Acosta (in Clusius, Hist. Exot. PL, 1605, 284) speaks of it as plentiful

in India. He mentions a wild form in the Deccan called queura, wliich suggests

a confusion with JF*« *«</«»« »* o<foratlnsiniim, and it is curious that Abul Fazl
{Ain-i-Akbari (Blochmann, transl.), 83) should contrast the leaves of the kewrah
(Pamianun) with the maize—a plant then only recently introduced into India.

Marcgraf (in Piso, Ind. Utri re Nat. et Med., 1658) mentions the pine-apple

in Brazil, and Hernandez ( 1651) in Haiti and Mexico. It is figm-ed and described

by most botanists of the 16th to 18th centuries, e.g. J. Bavihin (1651), Boyra
{FL Sin., 1656), Ligon (Hist Barbados, 1657), Bontius (in Piso, I.e. 1658),

Rheede (Hort. MaL, 1692, xi. tt. 1-2), Merian {Insect. Surinam, 1705, tt. 1-2),

Runaphius {Herb. Anib., 1750, v., 228), etc., etc. Boym speaks of it as brought
from India to China. Rheede (confirming Acosta) declares it to have been intro-

duced by the Portuguese, but less than a century later it had become so common
as to be considered indigenous by Rumphius. Marco Polo naturally says nothing
of it, and the reference usually given to Garcia de Orta is properly a note by
Clusius contrasting Garcia's description of the Mango with Oviedo's description

of the pine-apple. It is mentioned prominently by Linschoten, Pyrard, Bemier,
Herbert and other travellers, and Jahangir (Memoirs (Price, transl.), 13-4) alludes

to its introduction, but the Emperor Baber (1519) does not include it in his list

of the frmts of Hindustan. Finally in 1800, Buchanan-Hamilton wrote that it was
regarded as the fourth most important fruit in Dinajpur. [Cf. Herbert, Travels,

1677, 334; Turner, Ace. Emb. Tibet, 1800, 13-5; Taleef Shereef (Playfair, transl.),

1833, 17 ; As. Journ., 1819, vii., 264 ; Watson, Journ. As. Soc, Beng., 1834, iii..

27 ; Bennett, Wanderings N.-S. Wales, 1834, ii., 208-9 ; Logan, Pina Cloth, Journ.

Ind. Archi., 1848, 528 ; De CandoUe, Orig. CuU. Plants, 1884, 311-2 ; Blechynden,
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Journ. Agri.-Hort. Soc. Jnd., 1889, viii., n.8., pt. iii., 351-08 ; BurlMr. Notes on
Antigua Pine, 1892-3 ; NicholU, Textbook Tnop. Agri, 1892, 174-7 ; U.S. Dept.

Agri. Fibre Invest. Rept.. 1893, No. 5 ; Pine-apple Orowing, Farmer't Bull., 1901,

No. 140; Produce World (aer. of art.). 1890-7; Agri. Ledg., 1898, No. 11;

Settl. Rept., Bci88ein (Burnm), 1899, 19-20; Kew BuU. (add. ser. ii.). 1898, 109;

Watts, Pine-apple Cult, in Antigua, West Jnd. Bull., ii., 113-21 ; N. G. Mukerji,

Handbook Ind. Ayri., 330-2 ; Pine-apple Cult., in Agri. BuU. Straits and Malay
States, iii., Nos. 1, 2.]

Cultivation tor Fruit.—The English hot-house pine-apples are often

spoken of as much superior in flavour to those grown in tropical countries.

The fruit appears to have been first cultivated in Europe at Leyden in

1650. and the first pine-apple grown in England was raised in the

Duchess of Cleveland's hot-house at Downey Court and presented by her

gardener (Mr. John Rose) to King Charles the Second some time before

1672—the date at which Rose became the Royal gardener. [C/. Murray,

Hist. Roy. Hort. Soc., 1863, 4 and pi.] With the modern facilities of rapid

transport to Europe and America, large supplies of the fruit have

recently reached these continents from the West Indies, from Madeira

and from the Canary Islands. This has led to a decline in hot-house

cultivation, to an immensely increased supply and consequent great

reduction in price, and has given birth to a highly lucrative new
planting industry in all tropical countries situate within practical access

of the European and American markets.

Much attention has recently been given to the study of the varieties

and races of pine-apple, as also to the methods of cultivation and markets

of supply and demand. In India, while the plant is extremely abundant
as a fruit grown in gardens and in some localities has even become com-
pletely acclimatised, little or no effort has been put forth either to improve

the quality or to develop, on a commercial basis, the industry of pine-

apple growing, which it would appear might be originated with advantage

to India and profit to those concerned.

Climates and Localities.—The pine-apple was first introduced on the West
coast of India, but rapidly crossed the country and attained its greatest

perfection in the Eastern Peninsula. From Calcutta through Eastern and
Northern Bengal to Assam and Burma may be said to be its best Indian

habitat, though it also occurs here and there throughout India, and is very

abundant on the Western Ghats, especially on their southern extremity.

Speaking of Bengal, Thevenot {Travels, Levant, Indostan, etc., 1687, pt.

iii., 68) mentions the pine-apple growing as large as a melon. In Assam
(more particularly the Khasia hills) it might also be said to exist as a

wild plant and yields a profusion of most delicious fruit. In Tenasserim
it has become so completely acclimatised and is so abundant that, as

observed by Dr. Heifer many years ago, a boat-load of fruit might be
purchased in June or July for one rupee. It is thus not by any means
exclusively on the littoral tracts, nor within the inundated areas of

India, that the pine-apple has attained its greatest perfection, but rather

considerably inland and on the dry, sandy loams of the lower hills and
"kerai, though in tracts of country subject to a high annual rainfall. A
warm, moist atmosphere and a well-drained sandy loam would appear,

therefore, to be the essentials for success with pine-apple.
Varieties—Indian writers allude to only one or two recognisable

varieties. Firminger, for example, speaks of the Sylhet or koomlah pine

—

a small fruit vdth. very few but exceptionally large eyes ; and the Dacca

—

« remarkably smooth pine with white eyes. He then discusses imported
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THE PINE-APPLE

pines, such as the Ceylon, Penang and several English hot-house forms,

occasionally met with in the fruit gardens of Europeans. Practically,

therefore, little or nothing has been published as to the cultivated races of

the plant met with in India.

Soils, Manures, etc.—Nicholls says the best soil is a sandy loam
with good drainage, and next come the free sands and gravels. Clay of

all kinds and badly drained lands are unsuited. A good proportion of

Hme is advantageous, but animal manure, unless perfectly rotted, should

not be put near the plants as it is inimical to their growth. Speede, one

of the earliest of Indian practical writers, on the other hand, affirms that

no soil can be too rich and no manure too strong for pine-apples. "Woodrow
recommends dried salt-fish as a manure, and urges that during the first

opportunity of dry weather in the monsoons the manure should be dug
into the soil. But as opposed to such views, and in support of the West
Indian experience, Firminger tells us that he found the plants to rot

and perish from an oversupply of manure. Further that a soil tho-

roughly lightened with leaf-mould, well-decayed cow-dung and sand, may
be mentioned as that on which pine-apples will thrive to perfection. He
then urges that shade of any kind is to be avoided, as it will increase the

size of the fruit but greatly injure its flavour. Repeated watering, as the

fruit forms, is essential. Firminger further urges, as of great importance,

that the plants should be removed after comparatively short intervals to

new soils. On this subject Nicholls remarks that after three or four years

the plants show signs of exhaustion, and they must in that case be up-

rooted and the land prepared for fresh stock.

Propagation and Seasons.—When the fruit has formed, numerous
suckers will be found around the parent stem. These are preferably

selected for propagation, though of course plants may be raised from the

crown of leaves taken from the fruit, and even from the black seeds often

found within the fruit itself. In the West Indies it is stated that in lining

an estate the distances apart at which the suckers are to be planted should

not be less than 3 feet, which would give nearly 5,000 plants to the acre.

Nicholls adds, however, that " a better plan would be to line out the land

in rows 6 feet apart, and to plant the suckers at a distance of 3 feet in

the rows—this would allow nearly 2,500 plants to the acre ; and after the

first crop a few of the suckers, say four to each plant, could be left, and
then this would give nearly 10,000 fruits for the second crop." It is most
important to have fairly large spaces between the rows, since the plants

being spiny the necessary room for working the land has to be provided.

Moreover, after uprooting and preparing the land for re-lining it is possible

to set the new plants on the interspaces not occupied by the former
crop, and thus to continue cultivation on the same land very nearly

indefinitely.

The fruit comes into season in the West Indies in from eight to nine

months from the time of planting. Firminger says that for the Lower
Provinces of India the proper season for planting out pine-apple is in

August. The plant flowers in February and March and ripens its fruits

in July to August, after which, in September and October, it makes its

perfect growth. It sometimes happens, however, that it breaks into

flower during the latter months and produces fruit in the cold season

—

most undesirable condition, since without heat the fruit cannot ripen and
is accordingly acid and uneatable. On the other hand, Woodrow, writing
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|.„ ,.„
^H between January and March and watered until roots are formed.

^H Pmckiag.—The fruit should be cut off with a sharp knife through the

^B middle of the stalk and a little before it is fully ripe. In dispatching to a

^H distance each fruit should be wrapped in straw or paper, and deposited if

^B possible in a separate compartment made for itself, or at most a compart-

^" ment for two or three fruits. When either bruised or over-ripe, fermenta-

tion takes place and the entire consignment may be ruined through the

i^m
presence of one fermenting fruit.

^B Production of Fibre.—The leaves afford a superior fibre, which in
^^ the Philippines is woven into a beautiful fabric called pina (or "pigna =

Spanish for a cone) or batiste d'ananas, a fabric resembling the finest

muslin. In the Rangpur district, Northern Bengal, the fibre is in

1^^
considerable demand for the string said to be used by the shoemakers.

^B It is also employed for necklaces in the Southern Maratha country (Goa).

^" Jenkins drew attention to the Khasia pine-apple fibre in 1836 {Trans. Agri.-

Hort. Soc., 1867, iii., 137), and Wallich purchased, on the Khasia hills in

that year, a bag made of the fibre. Royle speaks of supplies of the fibre

obtained from Madras. It will thus be seen that the fibre is by no means
unknown in India, though little or no progress has been attained in the

establishment of a commercial supply. In 1887 Mr. Weynton read a

paper before the East Indian Association on the commercial prospects of

^- Assam, in which he made special reference to Sylhet as a country in which

^B pine-apple fruit, fibre and alcohol might be produced. Recently Sir

^M J. Buckingham, then of Amguri, Assam, furnished the Reporter on

^P Economic Products with a sample of the fibre. This was forwarded to the

Imperial Institute, London, for opinion and valuation. The late Sir

F. A. Abel furnished in reply a most encouraging report, which will

I

be found in The Agricultural Ledger (1898, No. 11). The fibre was found

to be fully up to the quality of any hitherto seen in London, and it was
thought would probably fetch £20 to £25 per ton.

For particulars regarding the method of separation of fibre, the

machinery employed and the yield obtained in America and other coun-

tries, the reader must consult the publications enumerated. Though much
advantage might be expected to accrue to India from the organisation of

I

a pine-apple fruit and fibre industry, the fact that so little interest is taken

in the subject precludes more detailed treatment in this work.
Miaor Usea.—In conclusion it may be added that the minor uses of the

pine-apple, such as its reputed Medicinal properties, the prospects of an
industry in the manufacture of alcoholic or other beverages from the

I

juice, also vinegar (see p. 1109), as well as the industrial utiUsation of the

plant, have been purposely excluded from consideration.

ANDROGRAPHIS PANICULATA, Nees; Fl. Br. Ind., iv.,

501; Pharmacog. Ind., iii., 46; Acanthaceje. The Great, kiryat, kalmeg,

olen-kitaita, shirat-kuchchi, nela-vemu, nila-veppa, nela-hevinagvia, kiryato,

etc. An annual bitter shrub common throughout the plains of India,

from Lucknow to Assam and Ceylon, also cultivated in gardens.
This forms the principal ingredient of a household MEDiriNE called alui, Medldne.

which is extensively used in Bengal. The expressed Juice of the leaves with
certain spices, such as cardamoms, etc., dried in the sun, is made into little

globules and given to infanta to relieve griping, etc. The roots and leaves are
febrifuge, stomachic, tonic, alterative and anthelmintic. The drug has been
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ANOGEISSUS
LATIPOLIA
Dhaura

SYNONYMY OF THE GRASS-OILS

D.E.P.,
i., 241-52.

D.E.P.,
i., 256-8.

Dhadra.

advertised in England under the name Halviva (perhaps a corruption of aim),.

as a substitute for quinine. [C/. Brit. Med. Journ., March 7, 1891 ; Proc. Agri.-

Hort. Soc. Ind., 1892, ccxv. ; Rept. Cent. Indig. Drugs Comm., 1901, i., 148, 157, 327.J

ANDROPOGON, Linn. ; Fl. Br. Ind., vii., 164-210. A genus

of Grasses (Gramine^) by botanical writers usually referred to several

sub-genera. Sir J. D. Hooker {Fl. Br. Ind.) has, for example, accepted

eleven, but Dr. Alfred Barton Rendle, in the Catalogue of Welwitsch's^

African Plants, gives only six (which practically correspond to as many in

the Flora of British India), while he restores Cf/mbopogou, Heteropogon,,.

Sorf/hmn and Vetiveria to independent positions.

In point of botanical structure there is perhaps little justification for

the separation of these four genera, but as a matter of expediency (more

especially from the standpoint of economic botany) it is most desirable

that Andropof/on should be broken up into a few independent groups or

genera. This view was taken when the original edition of the Dictionary

was penned, and it is beUeved the majority of botanists, including

Hooker himself, would not seriously oppose the four genera named being

treated as distinct from Andropof/on, He has in fact [Handbook

Fl. Ceylon, pt. v., 228) admitted that some such view will have to "be
eventually adopted." I have, accordingly, resolved to assort the available

economic information regarding these plants as follows :

—

1. Anarottogon eitratuft, DC, as in Watt, D.E.P., 242-3; see under t-ytnho-

pogon xarAus, uar. citt'titus (p. 459). [Cf. Stapf, Kew Bull. 1906, 357-8.]
2. Autlfopogon eont^tfttis, Linn., and IMvteropogou Uirtns,Pers. = JH. eontortus,

Beauu.

3. Andropogon halepensln, Brot. ; see Sorghum halepenae, Pers. (p. 1031).
4. Aiidt'opogoti .fmnrancttsa, Jones; A. laniger, Duthie = (7yntbopogoit~

.Jtcaraneufiu, Schult (Seep. 461). [Cf. Stapf, I.e. 354.]

5. AiKlropogan latiiger, Desf.; A. ScUoenantlttis, Linn., Sp. PI. ; A. .ftrarati-

cttsa, subsp. laniger, Hooli., f. = Cyiubopogon SchoenanthuH, Spreng. (see p. 461).

[Cf. stapf. I.e. 352-3.]

6. Andropogou Mavtini, Roxb. ; A. Scltoeiianthua, Fluck. & Hanb. ; A. Schoetiati-
thun, uar. Martini, Hooh., f. = Cynibopogoii Martini, Stapf, I.e. 359—60 (see p. 451).

7. AnflropogoH niuricntutt, Retz. ; A. squnrrosiis, Linn., f.^ and AnntHe:ru*n,
nturicntuui, Beauu. = Vetiveria sixanloitles, Stapf (see p. 1106).

8. Amtropogon Nartltta, Linn.; see Vymbopogou Xartltis, Rendle (p. 455).

\Cf. Stapf, I.e. 354-5.]
9. Andropogon odoratuH, Lisb., in Journ. Bomb. Nat. Hist. Soe, 1889, iv.,

123 andt. ; 1891, vi., :68, 203; also Bomb. Grasses, 1896, 70; Fl. Br. Ind.,
vii., 177; Stapf, I.e. 363. This sweetly scented grass, Mrs. Lisboa says, bears
the following vernacular names

—

vaidia-gavat, usad harm, hhos, tambrut. It

is common at Lanowli, Poena, etc., and at the end of the rains gives a purple
colour to the countryside. The authors of the Pharmxieographia Indica (iii.,

570-1) observe: " We have distilled the grass and obtained from it an essential
oil, having at first an odour recalling that of cassia and rosemary, but afterwards
a strong persistent odoiu- of oil of cassia. Messrs. Schimmel & Co. noticed the odour
of pine-needle oil in this sample, and found the sp. gr. to be 0'945." ..." The
yield of oil from the grass was equal to that obtained from .4. SchoenantUuft ; it

had a deep sherry coloiu-, a sp. gr. of 0'931 compared to an equal volume of
water at 84° F." [Cf. Gildemeister and HofTmarm, Volatile Oils, 299.]

10. Atittropogon Sfrlioeimiithtis, Linn., Sp. PL; A. laniger, Desf.; and A.
.Itcaranvtisa, subsp. laiiigev. Hook., f. = Cynibopogott SeHoenuntHua, Spreng (see

p. 461). {Cf. Stapf, I.e. 252.]

ANILINE AND ALIZARINE (see Coal Tar, p. 344).

ANOGEISSUS LATIFOLIA, WaU. ; Fl. Br. Ind., ii., 450;
Gamble, Man. Ind. Timbs., 346 ; CoMBRETACE.iE. The dhaura, dhduri,

dhavada, hesel, bdkli, arma, vellay naga, chiriman, etc. A large deciduous
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THE CUSTARD-APPLE

I

ANTIARIS
TOXICARIA
Upaa Tree

tree of the Sub-Himalayan tracts from the Ravi eastward to Central and

Southern India. Ascends to 3,000 feet in altitude.

Dhaura Gum is used in calico-printing and has been suggested as likely to be otim.

useful to dyers in England {Joum. Chem. Soc. Indust., Dec., 31, 1887, 79). It is

largelj' exported, and constitutes the bulk of the Gum Ghati sold in Bombay (see

Acacia, pp. 15. 17). [Cf. Hooper, Edible Qum, Kept. Labor. Iml. Miu., 19U4-5, 23.]

The leaves yield a black Dye and a Tan. Hummel (Select. Rec. Oovt. Ind., Dye and Tan.

1888-9. 93) valued the leaves for tanning purposes at As. 2J<i. per cwt. (about

one-third of the relative value of divi-diin). A tanning extract has been prepared
from the bark by Hooper, containing 43*8 per cent, of tannin. The Timber is Timber,

strong and tough, but splits in seasoning and will not stand damp. It is used for

axe-handles, axles, etc., also in furniture-making and ship-building, and has been
recommended for railway sleepers. It gives a good fuel and charcoal. The
white-wax insect (f>»*opi«»»f«»«« «•«•»•//«•»••»*) has been reported as found on this

tree. Other two species of economic interest are— -t. uruntinntii. Wall., chaktoa,

panchi, etc., met with in Bengal, South India and Burma, which yields a poor
Timber; a. iiemfnin, wall., dfiau, dhaukra, etc., a small gregarious tree of the

dry forests of Rajputana and Bandelkhand, which coppices well and yields a
timlx^r much like that of -4. iMtifaiia.

ANONA SQUAMOSA, Linn., and A. RETICULATA, Linn. ;

Fl. Br. Ind., i., 78 ; Pharmacog. Ind., i., 44 ; Anonace^.
The former is the Custard-apple of Anglo-Indians, Sweet-sop or Sttoab-apple

(West Indies and America), aharifah, sitaphal, dta, luna, aitd-palam, sitd-punda,

auza, duranji, etc. A small tree native of tropical America but much cultivated

in India. In Central and Western India it occurs wild and so abundantly as

almost to constitute forests. The latter is the Bullock's Heart, or ramphal,

ramaita, which yields an inferior fruit sometimes eaten.

The bark affords an inferior Fibre and the fruit, bark, leaves and roots are

used in Medicine, the latter being considered a drastic purgative. The crushed

leaves are applied to the nostrils of women in hysterical or fainting fits. Dymock
informs us that the seeds yield an Oil and three Resins ; the latter appear to be
the acrid principles and are useful as Insecticides. The same quality is ascribed

to the leaves and immature fruits. The Frxtits are eaten by both Natives and
Europeans, and in the West Indies a kind of cider is made from them. The
fruits of the wild plant have proved useful in famine. The cultivation is said

to be simple. The seeds, obtained fresh from the fruit, are sown in pots about the

middle of February. The seedlings are transplanted into holes 3 feet deep by
3 feet diameter, which have been filled with cow-manure, old mortar and garden
soil in equal parts. The trees should be pruned and re-manvu-ed every March
or April and well watered until the rains set in (J. H. Dieves, Ind. Qard.,

Feb. 23, 1899). The Custard-apple is in season in Bengal during the greater part
of the rainy and cold months (Firminger), and constitutes one of the chief fruits

of that season. Another species, the Chirimoya of Peru (.4. vuet-itnoiia. Miller),

is cultivated in parts of Burma for the fruit, and it appears to do well

{Cf. Land Rec. Admin. Rept., Rangoon, 1904, 18.]

D.E.P.,
i., 259-61.

Custard-
apple.

Fibre.

Medicine.

Insecticide.

Food.

Propagation.

ANTIARIS TOXICARIA, Lesch.; Fl. Br. hid., v., 537 ; Gamble, p.E.P.,

Man. Ind. Timhs., 651 ; Urticace^. The Upas Tree, jasund, harwat, ^
'
268-9,

alii, jaziigri, aranjili, hmyaseik, etc. A gigantic tree of the evergreen

forests in Burma, the Western Ghats and Ceylon.
Very full accounts of the legendary attributes of this tree and of the investi-

gations into the subject may be found in the above-named works, and also in the
Pharmacographia Indica (iii., 348-55), Yule and Bumell (Anglo-lnd. Gloss..
Hobaon-Jobaon, 952-9), and the Kew Bulletins for February, October and
November, 1891. The tree exudes a white Resin used for poisoning arrows.
[Cf. Lewin, Die Pfeilgifte, 1894, pt. iii., 301, etc.] The inner bark gives a
Fibre which makes strong cordage. The Natives strip the bark into large Fibre,

pieces, soak them in water and beat them to obtain the white fibre. In Western
India the tree is known as the " Sacking-tree," because the tough bark is stripped
off whole from branches or young trees to form rice-sacks, a section of the stem
being left to serve as a bottom to each sack. The seeds are said to beused in
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THE CALAMBAC OR EAGLE-WOOD
AQUILARIA
AOALLOCHA
Agar

Medicine as a febrifuge and anti-dysenteric. [Cf. Horsfield, Plants Javanicce

rariores, 1852, 52-62.]

D.E.P.,
i., 270-1.
Antimony.

Type-metal.

Cosmetic.

ANTIMONIUM or ANTIMONY ; Ball, Man. Econ. Geol. Ind.,

163-7 ; Holland, Rec. Geol. Surv. Ind., xxxii., 97. The surma, surmah-i-

Isfahani, anjan, anjanak-kallu, anjanam, ismad, etc. A black ore of

antimony or tersulphide.

Antimony-sulphide (stibnite) occiirs at Shigri in Lahoul, also in the Jhelum
district of the Panjab, and in Tenasserim of Burma. Large quantities of the ore,

containing gold, have also been discovered in the Amherst district of Burma.
Natives do not seem to utilise tliis metal as an alloy. Its chief use is in the

manufacture of type-metal. It is employed by the ladies as a cosmetic, but

much of the antimony sold for that purpose is really galona imported from Kabul
and Bokhara, which is often confused with antimony.

D.E.P.
i., 271-2.
Celery.

Medicine.

Food.

APIUM GRAVEOLENS, lAnn. ; Fl. Br. Ind., ii., 679 ; Umbelli-
FERiE. Celery, ajmiid, chanu, ajwan-haputa, Jcarafs, etc. ; commonly called

saleri in Indian bazars.
A glabrous herb native of England and other parts of Europe, and widely

distributed

—

e.g. to North Africa and the shores of New Zealand. It is cultivated

in different parts of India during the cold weather, chiefly in gardens near towns
for the use of the European population. It is also cultivated in Bengal for its

seed and in the Panjab for its root. In Medicine the officinal root is considered
alterative and diuretic, and the seeds are given as stimulant and cordial. Cooked
celery is said to be useful in rheumatism. The seed is eaten as a Spice by the

Natives, and the blanched stems and leaf-stalks by Europeans. In the wild state

it is, to a certain degree, poisonous. [Cf. Forster, PL Esc, 1786, 67; Paulus
Mgineta (Adams. Comment.), iii., 106; Pharmacog. Ind., ii, 122-4 ; Queensland Agri.

Journ., 1903, xiii., 257 ; U.S. Dept. Agri., Farmer's Bull, 1902. No. 148.]

DE.P.,
i., 278 82.
Eagle-
wood.

Habitat.

Perfumery.

Timber.

Fragrant Besin.

AQUILARIA AGALLOCHA, Hoxh. ; Fl. Br. Ind., v., 199-200
;

Gamble, Man. Ind. Timbs., 579 ; Pharmacog. Ind., iii., 217 ; Brandis,

Ind. Trees, 546 ; Thymel^ace^. Calambac, Aloe- or Eagle-wood, the Aloes

or Lignum Aloes of the Scriptures, agar, ugur, ugal, ud, sasi, ahyau, hayu,

garu, etc. The Sanskrit agaru {a privative, and garu heavy—a name
given to it from the circumstance that it does not float on water) is the

root from which most of its vernacular names have been derived. Laghu
or lauha, another Sanskrit and Pali synonym, is supposed by some to

be the origin of the expression Aloes-wood—and might therefore be
accepted as denoting a light form that would float on water.

It is a large evergreen tree of the Bhutan Himalaya, Assam, Khasia
hills, Eastern Bengal and Martaban hills (Burma). It attains a height of

60 or 70 or 100 feet and a girth of 5 to 8 feet. It is fit to be cut down
for agar collecting at 20 years, but some authors consider it is not mature
until 50 or 60 years. Another species, A. malaccensis, Lamk., is

supposed to be the Eagle-wood of Malacca and of Tenasserim.
A review of the recent information collected by the Reporter on Economic

Products (written by Hooper) will be found in The Agricultural Ledger (1904,
No. 1 ). The wood in its ordinary state is not of much value, being paleincolour, light
and inodorous. But under certain conditions a change takes place in both trunk
and branches, the wood becoming gorged with a dark resinovis, aromatic juice,
which gives it a greater specific gra\-ity. The portions thus impregnated are
collected and constitute the drug called agar, which is esteemed in proportion
as it abounds in resinous matter. In no other part of the tree is tliis fragrant
resin deposited. There is no external mark by which to recognise good from
bad trees ; they have to be cut down to discover the resin, which is only rich in
one out of twelve. The average yield of a mature tree is 6 to 8 lb., and an
exceptionally good tree may afford as much as Rs. 300 worth of agar. It is
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NATURAL PAPER
AQUILARIA
AOALLOCHA

Agar

Oradasand
PrioM.

Agar-attar.

Agar-batU.

Present TrafBc.

3ult to decide wliat is the predisposing cause of the secretion of this oieo-

but the majority of forest officers are of opinion that it is usually, if not
always, found where some former injury has been received. The old tradition
mentiuned in the Ain-i-Akbari (Bluchmann. transl., 80). that the brandies were
luppod ofi and buried in the grt>und in order to cause the formation of the resin,

htw been completely exploded by modem research.
The Dkuu occura in pieces of extremely irregular shape and size. The

largest rarely oxoeetls a poimd in weight, while some of excellent quaUty is met
with as small cliips or splinters. The lighter portion of wood called doom is the
cheapest and is sold for Rs. 1 to Rs. 3 a seer, the black or brownish-black is the
true agar of commerce and is called ghurkee ; it is worth from Rs. 16 to Rs. 20
a seer. The Ain-i-Akbari {I.e. 81) gives full directions for the distillate called
ehuwah, used in perfmnery.

From ancient times agar has been used all over the East on account of its per- Medicine.
fame and its supposed medicinal qualities. It is alluded to repeatedly in The Bower
Manuscript as aguru (Hoemle, transl., 21, 23, 104), which may be described
as a medical treatise which dates from the 6th century. It is to-day employed
largely in China, and utilised as incense and in the manufacture of joss-sticks. It

is met with in most Eastern baz&rs, including those in Syria, where Hanbury
£ound it for sale. In Sylhet a certain quantity is collected each year for the sake
of extracting from it a sort of essential oil (agar-attar), which is considered as
costly as attar of roses. In Bombay agar-batia or ojror-lights are made of various
Bweet-smelling substances of which aloes-wood is the chief ingredient. These
sticks are burned as incense or are used to perfume apartments. Marco Polo,
Garcia de Orta, Varth^ma, Barbosa, Linschoten, Herbert and many other of the
early European visitors to India allude to Eagle- or Calambac-wood, althoupli in
some cases it may be questionable whether it is the present plant. They one
and all attribute, however, the finest quality to Cambodia, or to some part of the
Malay Peninsula or Archipelago. Prebble, speaking of the present traffic, says
the best quality, imported into Bombay, comes from Bankok. He mentions two
well-known trade qualities, the gagali (.4. Auaiiochn) and the mawardi {.*..

inaiarcfitalH). Do these correspond to the gharki and mandali of the early
writers ? To .4. inniac<-etn*iM has very possibly to be referred the jangli agar
and the Singapore agar of the Bombay market. But the Sylhet agar holds an
honourable position. Various qualities are mentioned by most of the early writers Sytbet Agar.

such as Abul Fazl (in the Ain-i-Akbari, I.e.). Roxburgh wrote a long and highly
instructive article on a., .tgaiiovhtt, which was followed by an article by
Henry Thomas Colebrook. These two papers give practically all that is known
of the Indian Agar-wood ( Trarw. Linn. Sac., 1855, xxi., 199-206, pi. 21). Rumphius
some time previously described two kinds of true and two kinds of false aloes-wood.
The first of the true forms he says was the kilam of the Chinese and ealambaa of
the Malays, and was obtained from Cambodia; the second true form was the garo
or ga.ru (a word that may be accepted as the Malayan variant of agaru)—both are
possibly varieties of .4. muiarventtis. According to the authors of the Pharma-
cographia Indica the best medicinal quality is the gharki ud from Sylhet.

glf. Paulus Mgineta (Adams, transl.), iii., 18; Pyrard, Voy. E. Ind., 1601 (ed.
akl. Soc), i., 335; ii., 360 ; Clusius, Hist. Exot. PL, 1605, 172 ; Barbosa, Coaata

E. Africa and Malabar (ed. Hakl. Soc), 204 ; Herbert, Travels, 1677, 333 ; Milbum,
Or. Comm., 1813, ii., 312-3; Birdwood and Foster, E.I.G. First Letter Book,
337, 340, 406, 410, 427-8; Buchanan-Hamilton, Comment, on Herb. Amb.,
in Mem. Wern. Soc, 1832, vi., 276 ; Taylor, Topog. Stat. Dacca, 250 ; Hooker,
Htm. Journ. (ed. 1854), ii., 328 ; Moeller, in Pharm. Post., 1896. 1898 ; Holmes,
Mus. Kept., Pharm. Soc. Ot. Brit., 1895-1902, 39-45]. The last-mentioned
work is an exceedingly instructive review of Moeller's results, and repubhshes
his illustrations of microscopic sections of the various forms of the wood, etc., etc.

Mr. E. A. Gait, who was director of Land Records and Agriculture, Assam, Natural Paper,
in 1894, drew attention to the fact that the bark of ^«n#<f«ria Agatiorim affords
a Natural Paper that appears to have been used for ages by the aboriginal
tribes of Assam, like the birch bark of the Aryans. The information then col-
lected will be found in a paper on the Abstract of CorUents of one of the Ahutn
Puthia (Journ. As. Soc, Beng., 1894, Ixiii., pt. i.. No. 2), from which the
following may be given :

" Although the bark was widely used as a wTiting-
material throughout Assam, prior to the introduction of paper, its employment
as such seems to have escaped notice. Brahmins and Goshais in the habit of
performing religious ceremonies in the houses of their disciples or in the presence
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A.RA.CHIS
HYPOG^A THE EARTH OR PEA NUT
Ground-nut

of the gods in the temple, consider it impure to have their mantras written on
mill-made paper and, therefore, retain the custom of writing their sacred books
on the prepared bark of the sachi tree." Loureiro says that the common paper
of the Cochin-Chinese is made of the bark of A.. umiaeeetiHim. Besides forming
the leaves of books the bark is sometimes used as covers for binding books. The
Nagas and other hill tribes prepare strips of the bark by which they hang their

Fibre. baskets on the forehead. The Fibre is employed for making ropes, but it is

not very lasting.

Taggar Taggax Wood, according to Holmes, is a dark-brown timber exported from
Wood. Madagascar to Zanzibar, and thence to Bombay, but Colebrook so long ago aa

1851 spoke of it as a wood sold in Bengal to the unwary as a substitute for agar.
Dick, in a letter to Roxburgh, gave tuggur as the Bengali name for a wood found
in the hills near Sylhet, a geographical reference that might suggest Eocefvetiria

.4j/«//««h«. aplant known by various Indian names such as thilla, tilai, and tayaw
kayaw in Burma, and takt kiriya in Ceylon. So far as Roxburgh was aware,
however, it did not aiford any form of ag^ar-wood. Mason speaks of it as Blinding
Aloes, and by others it is called the Tiger's Milk Tree.

D.E.P.,
1., 282-7.
Ground-
nut.

Introduced into
India.

Appearance in
Europe.

Indian Trade.

Early Shipments.

(3hief

Publications.

ARACHIS HYPOGvEA, Linn. ; Fl. Br. Ind., ii., 161 ; Cooke,

Fl. Pres. Bomb., l, 408; De Candolle, Orig. Cult. Plants (Engl, ed.), 411

;

Mollison, Textbook Ind. Agri., iii., 102 ; Agri. Ledg., 1893, No. 15; 1899,

No. 12, 147 ; 1900, No. 1 ; Burkill, Kew Bull, 1901, 175-200 ; Legu-
MiNOS^. The Ground-nut, Earth-nut, Pea-nut, Monkey-nut, Pindar,

Katjang, Pistache de terre, Manila-nut, Chinese-nut, and in the

vernaculars of India (which for the most part are translations of one
or other of the names mentioned), mung-phali, bhui-mung, bhui-singh,

bhui-chana, villdyoti-{bildti) mung, chini-badam, Manila-kotai, veru sangalu,

myeleh, mibe, etc. There are thus no Indian names that would imply an
ancient knowledge of the plant.

This is undoubtedly, therefore, another of the very long list of plants

introduced into India in comparatively recent times. There would seem
little room for doubt that though nowadays extensively cultivated in all

tropical countries it is originally a native of Brazil. But there would
appear to have been successive and possibly independent efforts to intro-

duce it into India. It may have come from China to Bengal (hence the

name Chini-badam) ; from Manila to South India {Manila-kotai), and
from Africa and very possibly direct from Brazil as well, to Western India.

History.—It does not seem necessary to quote all the passages that support
these conclusions. Perhaps one of the earliest direct references to this plant, as
grown in India, occurs in Buchanan-Hamilton's Travels through Mysore, etc.,

published originally in 1800. In the Report of South Arcot (I850-I) mention is

made of 4,000 acres being under the crop. The nut made its appearance in
Europe as a commercial prodvict about the year 1840. The Indian modem
trade may be said to date from a Resolution of the Government of India pub-
lished in November 1877, and a subsequent Resolution of August 1879. In
consequence of the replies to the latter, J. E. O'Conor wrote a report on The
Cultivation of Ground-nut in India (Journ. Agri.-Hort. Soc. Ind., 1879, n.s., vi.,

87-98). After detailing the facts ascertained regarding the extent of cultivation
and other useful and interesting particulars, he drew attention tersely to the
present position and future prospects of the Indian foreign trade in the nut.
The exports were in 1878-9, 25,472 cwt., "or little more than 1 per cent, of
the imports into France. The question now is, whether India should be content
to leave France to draw all her supplies of this valuable food-stuff and com-
mercial product from Africa or whether she should not enter actively into
competition for at any rate a substantial portion of the trade " {I.e. 97).

Space cannot be afforded in this work to deal very fully with the
subject of the ground-nut. It may, however, be useful to enumerate, in
sequence of date, some of the more important publications in addition to
those mentioned in the Dictionary. [Cf. Dymock, Mat. Med. Western Ind.,
1884, 674 ; Church, Food-Grains of India, 1886, 127 ; Pharmacog. Ind., 1890,
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A R Acms
A CHANGE IN AREA OF PRODUCTION hypoo>ea
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41J4-6: Voelcker, Joum. Boy. Agri. Soc, 3rd ser, 1892, iii., 727-30; Sabba Rao,
The Ground- Earth- or Pea-nut, Mad. Agri. Dcpt. Bull., 1893, No. 28; Robert«on.
Journ. Roy. Agri. Soc., 3rd ser., 1893, iv., 648-51 ; Imp. Inst. Handbook, 1893;
Hiindy, Pea-nuts, their Culture and Uses, U.S. Dept. Agri. Farmer's Bull., 1896,

Xc». 26; Brttten, Queensland Journ. Agri. Dept., 1899; Trop. Agrist., June I,

lUOO ; Brti-ber, The Ground-Nut Crops near Panruti, S. Arcot, Mad. Agri.

Dept. Bull., 1900, No. 38 ; Leather and Benson, The Ground-Nut Crop, Rept.

on Certain Anal, and Exper., Mad. Agri. Dept. Bull., 1900, No. 41; Leather,

Dept. LatidRec. and Agri. Mad., 1900; Imp. Inst. Tech. Repts., 1903, 126, 130;
Ann. General Memo. Earth'Nut Crop Ind. (issued by the Director-General

ut Statistics), 1899-1904; Freeman, Ground-Nuts W. Ind., Imp. Dept.

Agri,, paniphl. ser.. No. 25 ; Rept. Disease of Ground-Nuts, Mad. Board
Rev., June 1904, No. 615; Barber, Sc. Rept. Dept. Agri. Mad., 1905-6;
etc., etc.]

Ct/LT/V/tr/ON.—Although grown here and there all over India as a Cultiva-

garden and even an occasional field crop, it is only in Madras and Bombay tioi^

that the pea-nut is produced on a coraraercial scale. The remarks that ^^uS^**
°'

follow will, therefore, be restricted very largely to an abstract of the

available particulars regarding these two Presidencies.

Area.—In most provinces the area under the crop is not returned

separately from other pulses or other oil-seeds, so that a complete statement

cannot be furnished. O'Conor tells us that in 1879 there were in all

India 112,000 acres under the crop, of which 70,350 acres were in Bombay
and 34,630 acres in Madras. Ten years later (1889-90) Madras alone was Madras Area,

returned as having had 279,355 acres, of which 185,876 were in South Arcot,

the chief seat of South Indian production. From that date the popularity

of the crop steadily declined up to 1897-8, from which date it improved.

Omitting the last three figures, the areas in Madras were as follows :

—

258 in 1890-1 ; 201 in 1891-2 ; 226 in 1892-3 ; 247 in 1893-4 ; 226 in

1894-5 ; 243 in 1895-6 ; 157 in 1896-7 ; 94 in 1897-8 ; 116 in 1898-9
;

102 in 1899-1900 ; 229 in 1900-1 ; 337 in 1901-2 ; 421 in 1902-3 ; 384 in

1903-4 ; 366 in 1904-5 ; 393 in 1905-6, and the estimate for 1906-7 shows
the Madras area as 507,600 acres, while that of Bombay is only 93,800

acres. The explanation of this decline and subsequent expansion will be
found below—viz. the improvement rapidly accomplished by the intro-

duction of a new stock. The experience of Bombay (including its Native Bombay Area.

States, mainly Kolhapur) has been somewhat similar, except that pro-

duction has not recovered. The acreage under the crop in 1891-2 stood

at 145,468, and in the succeeding years, expressed in hundreds, was as

follows :—142 in 1892-3 ; 184 in 1893-4 ; 159 in 1894-5 ; 164 in 1895-6
;

148 in 1896-7 ; 120 in 1897-8 ; 101 in 1898-9 ; 71 in 1899-1900 ; 64 in

1900-1 ; 96 in 1901-2 ; 69 in 1902-3 ; 89 in 1903-4 ; 93 in 1904-5 ; and
95 in 1905-6. Bombay cultivation may be said to be confined to the Production.

Deccan and the Karnatak with Sholapur and Satara as the most chief Districts.

important districts.

Varieties and Races, also Deterioration of Stoctc.—From the early Varieties,
imported stock there had gradually developed certain races of the plant
that within the past few years came to be spoken of collectively as

the " Indigenous Variety." Some of the so-called indigenous races

are grown purely and simply on garden soil and eaten as nuts,

others are spe<?ially adapted for field cultivation and vary greatly in

the amount of oil they contain. Although doubtless inferior, India
thus possesses a series of races that correspond to the large edible

forms produced in perfection in America, and to the special smaller oil-

yielding nuts of Africa. In the Madras Bulletin (No. 37) mention is made
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of a communication from the Madras Chamber of Commerce attributing the

decline in the production of the nut to a deterioration in the quality of the

Indian stock. In reference to that opinion, Sir WilHam Thiselton-Dyer,

then Director of the Royal Gardens, Kew, addressed the Under-Secretary

of State for India on February 23, 1899. The following passages may here

be given from that letter :
" I may say at once that deterioration of

seed is a facile theory which is continually advanced when the produce

of a crop is disappointing. It is one in which I have very little belief.

The real explanation of the falling off is to be found usually in the ex-

haustion of some constituent of the soil. Madras ground-nuts have long

been known to be poorest in quality of any to be found in commerce.

The percentage of oil in shelled kernels is given in the United States Con-

sular Report (April 1, 1894, 683-9) as follows :—Senegal 51 ; East African,

49 ; American, 42 ; Madras, 43. From these figures it does not appear

that any advantage would arise from introducing American seed, ils to

Japan ground-nuts I have no information. The oil from the American

seed again appears to command an inferior price to that of Africa."

" The problem is one which should be taken up on an experimental

farm. It is not improbable that want of potash is the cause of this dimin-

ished yield, if the diminution be a fact. Manuring with wood-ashes would

be a simple means of testing this." " Formerly the cake or residue after

the expression of the oil was only used for cattle food. It is now converted

into various palatable forms of human food, the use of which has been

tried with success in the German army."

The reference to American and Japanese seed was doubtless in

consequence of the proposal to import such seed ha\'ing been made
in the Madras Government Proceedings. The above letter caused a

searching and highly beneficial inquiry to be instituted in both Madras

and Bombay. Opinions were called for from the District Officers of

Madras Presidency, but the replies may be said to have manifested a re-

markable agreement in favour of the theory of a deterioration of the Indian

stock having actually taken place. Mollison, on the other hand, wrote

:

" I do not think that any positive deterioration in the seed of the Bombay
crop can be proved. There is, however, perhaps good reason to join issue

with the Madras Agricultural Department and test on Government Farms
whether imported seed of the better varieties give better results than the

indigenous seed. I should, however, do this in the first instance on a

small scale." It has been shown by the areas of production, that quite

as serious a decline, however, took place in Bombay as in Madras. It is

probable, therefore, that the shrinkage in both Presidencies may hav?
been due to the same causes, whatever these may have been.

Acting on the opinion of its local officers, the Madras Government
imported various reputed races of seed, and private individuals seem to

have done the same. The result was that the indigenous varieties were

rapidly displaced, and it is believed at the present moment they hardly

anywhere exist in the Madras area of field cultivation. Barber in his

report (published 1890) says :
" Two or three years ago something like a

revolution had occurred in the introduction of a new variety called the

Mauritius ground-nut. The suddenness and completeness of this change
is worth considering." Barber accordingly gives particulars of the

crops found by him on certain fields. He only came across four little

pieces of land containing the indigenous plant, and these he did not think

76



INTRODUCTION OF NEW STOCK
ARACHI8
HYPOO>EA
Cultivation

Mftdraa Besulta.

|„„ ,.„...,-,
^Kryots of this neighbourhood have, therefore, changed their seed, and I

^believe that they have obtained a good variety and have thus greatly

^Himproved their position." In another passage Barber again returns to

^Hthe subject :
" There has recently," he says, " been a change of seed

—

^Ba fact which is of undoubted importance in the checking of disease, if of

^Hno further advantage."

^H Benson {Bull No. 41) gives the results of the Madras Govern-

^ment experiments, as also of the French Government experiments at ^^Si^"**^
Pondicherry. These showed splendid results in Madras with the Haul

li^mSaloum variety from East Africa, and in Pondicherry with the Senegal.

^^BThe returns of the Saidapet Farm were as follows :—Country, 271 lb

^Mauritius, 425 lb. ; Japan, 427 lb. ; Ruffisqul, 598 lb. ; Sine, 884 lb.
,

IGambie,
1,021 lb. ; Haut Saloum, 1,379 lb. ; American large, 303 lb.

;

end small, 436 lb. per acre. The figures of the Pondicherry experiment

from equal plots were as follows :—yield, 21 lb. from Bombay seed ;

41 lb. from local seed ; and 652 lb. from Senegal seed. Benson then

jConcludes by explaining that the so-called Mauritius, now largely being

grown in the Presidency, came in reality from Mozambique, though
If brought to India by a passenger from Mauritius. " That variety," he

adds, " has given results on a par with the Senegal, but the seed contains

a resino-gommeuse substance which, as it remains in suspension in the

oil, delays the settling and gives a very pronounced taste of the ground-

nut to the oil." Mollison {Textbook, I.e. 104) says : " A good crop on Bombay

suitable land liberally managed will, on an average, jaeld from 3,200 to Experience.

to 3,500 lb. of unhusked nuts per acre. These figures apply only to good
^land. The proportion by weight of unhusked nuts to those with husk
^removed is as 4 to 3." " They are usually sold unhusked, and are worth™ from 30 to 45 lb. per rupee according to locality and season."

In response to the reputation of an inferior yield of oil from the Indian

nut, Leather made an extensive series of analyses, the result being the dis-

covery that the yield in the indigenous seed averages from 40 to 44 per cent,

and that of the so-called Mauritius from 44 to 49 per cent. It would thus

appear that India has not only secured a more prolific plant but one richer

in oil by the importation of the Mozambique seed. As already indicated, an improvement

improvement in production has taken place, which must, to some extent, ^ Productioa.

be the direct expression of the renewed popular favour of the crop. Of
Indian agriculture, however, it would not be far from correct to affirm

that the selfish systems piirsued very often result in an unconscious

retrograde selection, so that it'maybe believed degeneration of imported
stock is an exceedingly frequent result. But it goes without saying that

the continuous cultivation of the same plant with little manure and an
imperfect rotation must produce a poverty of soil and a corresponding Poverty of Soii.

decUne in the value of produce. Fresh supplies of seed or seed brought Exchange

from a distance to the country or locality of cultivation, is in all branches °^^^^^

of agriculture an admitted advantage. It remains to be seen how long

the new seed will retain its superiority on the Indian soil and under Indian
methods of cultivation. By way of concluding this paragraph, therefore, it

may be added that there is little or nothing to prove that a decline in the

oil-}aelding property of the Indian stock had actually taken place. It

was grown originally as an edible nut, and it is probable that no effort was Edible Xnu
made to improve the stock into an oil-yielding form, so that it was, doubt-
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less, always inferior as an oil plant, just as the American plant is so, com-

pared with the special oil forms of East Africa. Mr. E. Solly reported

to the Koyal Asiatic Society (Committee of Commerce and Agriculture)

in 1838, that he found the Indian ground-nut to contain 45*5 per cent, of

oil. O'Conor tells us that in 1878-9 the husked seed yielded from 33

to 50 per cent, of oil. It thus seems highly probable that the present

average, ascertained by Leather, may have prevailed ever since India

participated in the world's supply of the nut. But within recent years the

Indian plant has been subject to several diseases, and may have become
in consequence less profitable to the cultivators than was formerly the

case.

Diseases and Pests—In The Agricultural Journal of India (i., pt. ii.,

170-1) there will be fovmd a short note by C. A. Barber on this subject.
" The pests attacking groiuid-nut are comparatively few, the principal ones
being ' Surul ' or ' Mudupuchi ' and ' Tikka.' The latter is a fungoid disease

which is not at present very serious in this part of India and apparently prevails

in damp, close weather. Surul on the other hand is universally present and does
great damage. The word ' Surul ' means a ' curling^^ and is dependent on the
habit of the insect of burrowing inside the tissues of the leaves, which curl up and
get distorted. The chrysalis is formed in a fold of the leaf. The insect is a
minute dark moth (A.iiaeann»tift necctofia , Meyr.) of very active habits and is

probably nocturnal. On walking over the fields a constant shower of disturbed
insects may be seen that quickly seek shelter imder the neighbouring leaves. The
walls of bungalows in the neighbourhood are sometimes blackened at night by
millions of the moths attracted by the bright lights.

" The Surul puchi appears to prefer laying one egg in each leaflet, which
speedily turns brown and withers. In a bad attack the whole field assumes a
blackened or blasted appearance. As is the case with most pests of this

class, showers of rain are most beneficial, while hot sun and dry air lead to rapid
increase, whether in dry or irrigated crops.

" From the internal working of the caterpillar it is doubtful whether spraying
will be of much use, but, on the other hand, it seems probable that light traps
may help in destroying the moths at night."

Soils.—The ground-nut requires a sandy loam, Ught and porous, with
plenty of lime, free subsoil drainage and a liberal supply of water. In Madras,
according to C. K. Sabba Rao, the best soil is ash-coloiu"ed, absorptive and
fairly retentive of moisture. The nut, however, is most generally gro\vn on the
more prevalent red sandy loams, but the opinion prevails that the darker the

soil the darker the nut and the less desirable for seed purposes. Mr. Handy
urges this same fact, namely that a light-coloured soil gives a light-coloured pod
and thus improvesthe sellingvalue as anarticle of food, though, he adds, " equally

sound and well-flavoured nuts may be produced on other soils." Sabba Rao
further observes that salt soils are unsuited, though stony soils rich in sand (if

well manvned) may yield a highly profitable return, while clayey soils are quite

unsuited. In South Arcot, he tells us that the ground-nut had displaced indigo,

since it is more profitable ; on the soil on which the one crop flourishes the other
may be equally successfully grown. Mollison, speaking of Bombay, observes
that although raised on black land it delights in a good loam. But he adds that
a heavy crop cannot be got without manuring and careful tillage.

Rotation of Crops.—Sabba Rao remarks that the raiyats are unanimously
of opinion that gromid-nut is an exhausting crop and that it cannot be culti-

vated uninterruptedly without the liberal use of manure. The rotation, which
they observe, is with the second crop off the same field within the year, a
rest being given every foin-th or fifth year. " In the majority of cases, in South
Arcot, the crop is sown amongst a standing crop of kamhu iPennisetutn typUui-
aettw), rdgi (Eieusine Coracaiin) or Other crop when the latter is being hand-
hoed. In places where the crop has been recently introduced and plenty of good
manure is available, it is cultivated either year after year on the same land, or

only with an intervening crop at intervals of 4 or 5 years, whilst in some villages

of the Sliiyali taluk it is cultivated without intermission. In the neighbourhood
of Panruti . . . the crop is changed once in 4 or 5 years." Sabba Rao next
gives particulars of the various crops with which groiind-nut may be rotated and
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mMKms for and ugaiiLst ooch, and adds tiiat the inoHt popular rotation in

...th th« cereal varmju ti'nuieum niiiiiireunt). Barber recently re-investigated

the question of rotation of ground-nuts with other crops and came to the con-

clusion " that the charge of continuous cropping was well-founded. The answer

usually given to general imiuiries on the subject was that a rest of one year was

fallowed in every 4 or 5." " The fields may be said to have little rest. Several

crops are usually taken off in the year, of which ground-nuts form one." " Of
scientific rotation it may safely be asserted, as regards ground-nuta, there is none. No Botatlon.

although the interval of rest allowed to the land shows that the ryot is aware of

its athantage." Barl>er thus views rotation from a different standpoint to

that of the Indian cultivator, and l)y most persons his views would be upheld.

Mollison, speaking of the rotation pursued in Bombay, says the produc- Bombay Mctliod

tion of ground-nut is undertaken by well-to-do cultivators, and is an inoication

of prosperity and eoay circumstances. It is often rotated with sugar-cane

d cliillies, and is occasionally taken where potatoes, onions, and brinjala iHoia-

Mt-toui/fttaj are grown. In the garden land of Surat, where chiclo (a sedge)

is a troublesome weed, the growth of ground-nut helps to suppress it, and the

thorough digging which the soil gets in removing the nut is very beneficial.

Among garden crops groimd-nut occupies the important position which gram
holds among dry crops.

Manure.—Sabba Rao observes that the best manure appears to be the silt

,eposit of tanks, and so highly is this valued that the cultivators carry silt

from great distances and even pay high prices for the privilege of removing
it. In South Arcot the fields are so manured once in 4 years with from 50 to

100 cartloads per acre. The silt from the Perumal tank (that most in use in

South Arcot) hsw been found to contain about 22 per cent, of lime and nearly

70 per cent, of sand. Lime is fully recognised as a valuable manure for the crop.

[Cf. Saidapet Farm Manual.] Ashes are also reckoned as very good manure for

ground-nut, more especially on poor, sandy soils. So important is this that eishes

also are carried great distances, even by rail, to the ground-nut area. Ashes are

in fact appUed every year, sometimes at the rate of 30 cart-loads an acre.

With regard to Thiselton-Dyer's recommendation to test the value of

wood-ashes as a manure, it may be remarked that Leather made a special

examination of certain soils in South Arcot, commonly under ground-nut. He
found them all very deficient in lime. Four contained too little phosphate ;

five were low in nitrogen, and only one showed a defect in potash. MolUson
remarks on the subject of manures for ground-nuts that sheep or goat manure, sheep and Goat
applied either by folding the flock on the field or otherwise, is considered specially Manure,

suitable, but, failing tins, ordinary farm-yard manure should be appUed in

considerable quantity. Deep ploughing and thorough pulverisation of the soil

before sowing help the crop materially.

Preparation of Land and Seasons of Sowing and Reaping.—After

the remarks already made on soils, rotation, etc., it is hardly necessary

to do more than observe that ordinary niethods of tillage usually

suffice. About 90 lb. of seed per acre will be sufficient for sowings made up
to the middle of August, but later on about 112 lb. are required since the seed to the ack

plant does not grow so luxuriantly. The crop is sown thickly since the

bulk of the pods are borne within a few inches around the central stem.

The crop is generally hand-hoed twice, about fifteen men per acre being Hoeing,

required each time. The bullock hoe is not used owing to the injury done

by it to the crop. In normal seasons ground-nuts, sown under irrigation,

are watered twice a week during the last two months. While being watering,

watered it is customary to weed the plots, and in some cases the plants

are lightly trodden under foot with the object of bringing them into

better contact with the soil. On unirrigated land the crop is sown any
time between the middle of June and the middle of August ; on irrigated

land from the middle of August to the middle of September. The latest

possible sowings are from September 30 to October 15, viz. in Chingle-

put and North Arcot. There would thus appear to be two areas or con-

ditions—an earlv and a late. The normal dates of sowing for the former
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would appear to be from July 15 to August 15, and for the latter from
August 1 to September 15.

The duration of the crop in the soil seems to vary considerably. The
crop sown on irrigated land in South Arcot normally on July 10 comes into

season about October 10, having occupied the soil for only three months.

Again, the crops sown normally on June 15 in the Bhavani and Cauvery
valleys are not mature until January 15, and have thus occupied the soil

for seven months. Usually the crop occupies the soil a little over five

months, and thus for the early districts (such as South Arcot) it comes
into market from January 15 to February 15 and for the later districts

(Chingleput and North Arcot) from February 1 to March 15. As a rule,

however, in the districts of late sowing the crop occupies the soil for a

slightly shorter period, and thus comes into market approximately at the

same time as the other sowings.

Of Bombay MoUison observes that the ground-nut is usually a Jcharif

(rain) crop, sown as soon as the previously prepared soil has been
sufficiently moistened by the first fall of rain in June ; but in the Deccan
it is also grown as a rahi (winter) irrigated crop. The monsoon crop

occupies the soil six to seven months, and in the absence of rain the land

must be kept moist artificially. It is usual to give two to four waterings

during the last two or three months. The seed is ordinarily sown between

monsoon showers, when the land is dry enough to be worked by a plough.

The crop should be weeded at least twice. As soon as it shades the ground,

no further attention, except watering, is required. The crop is harvested

likes potatoes, sometimes with a plough, but more often the field is dug
over by hand with a Native pick. A cultivator collects a regular army
of w^orkers, and usually pays in kind. In order to expedite the digging

the haulms or vines are previously reaped and removed. These form an
esteemed fodder.

The returns of sowing and reaping furnished by the authorities regard-

ing the Bombay Presidency show the crop to be slightly earlier in Bombay
than in Madras. The earliest sowings take place on June 1 and the latest

on July 31. Of the Bombay districts Poona and Sholapur sow, as a

rule, about fifteen days later than the other districts. The period of

occupancy of soil varies considerably ; the maximum duration is eight

months in Belgaum, where the crop is normally sown on June 10 and
reaped usually about February 10. In Ahmednagar it is reaped a month
sooner, having occupied the soil for seven months. The shortest duration

is four and a half months in Poona, where the crop, sown on June 15

(normally) is reaped on November 1. In other districts the crop occu-

pies the soil a little over five months, and as Satara and Sholapur are

the most important producing districts it may be added that the Bombay
crop comes into season in November, and thus on an average six weeks
before the chief Madras crop. This is therefore a fact of considerable

importance which the foreign buyers of Indian nuts should bear in mind.
TRADE.—Foreign Trade.—It has already been fully demonstrated that

the area of production in India has been vastly extended and the condi-

tion and location of the trade exactly reversed since O'Conor's report of

1879. The greatest area of production is now in South India, and more-

over there has grown up in Madras a considerable traffic in the manufacture
and export of the oil. In other words, an increased local consumption
would seem to be gradually lessening the amount available for foreign
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transactions. It would thus seem that to some extent at least this may
account for the outcry regarding a decline in the Madras traffic. It is

J

more than probable, however, that the prevalence of disease in the crop

id the exceptionally unfavourable seasons of 1897-8 and 1899 (during

'which the rains failed at the sowing season and the prices of foodstuffs rose

on account of famine) directly decreased the available area of production. Famine.

This state of affairs was not peculiar to the earth-nut but marked the

iffic in all other oil-seeds. Such a condition might easily enough be

ipposed to accentuate the knowledge, if such existed, of the inferiority

the Indian as compared with certain other well-known commercial oil-

yielding stocks, until the opinion might have been formed that a deterio-

itiou of the Indian nut had occurred. While such deterioration may have
;n taking place, it is a matter of history that the increasing imports

ito Europe of improved cotton-seed oil from the United States and
idia gradually displaced ground-nut and other oils from some of their

irkets and thus tended to lower the prices offered for them. Be the ex-

lanation what it may, the new seed, presently being eagerly sought after

by the Indian cultivators, has aready given tokens of being much superior

• the old stock, and, as a possible result of this as also a consequence of the

jturn of more prosperous seasons, the area of production has greatly

icreased

.

Exports.—The following figures may here be given in manifestation

ii the past and present Foreign Exports of Ground-nuts from India :—In
^894-5 the total exports were 2,267,222 cwt., of which Bombay contri-

ited 1,598,387 cwt. Taking the subsequent years and for convenience

lifting the last three figures, the corresponding trade returns were for

|895-6, total 1,118 cwt. and Bombay's share 796 cwt. ; for 1896-7 they
)od at 486 and 238 cwt. ; for 1897-8 at 44 and 19 cwt. ; for 1898-9

at 87 and 76 cwt. ; for 1899-1900 at 155 and 23 cwt. ; for 1900-1 at 232

,^nd 29 cwt. ; for 1901-2 at 1,085 and 98 cwt. ; 1902-3 at 1,035 and 52
»wt. ; 1903-4 at 1,921 and 91 cwt. ; 1904-5 at 1,674 and 42 cwt. ; 1905-6

nt 1,374 and 149 cwt. ; and 1906-7 at 1,725 and 130 cwt. It will thus

||H>e observed that a serious drop in the trade took place in 1896-7 and
^ became accentuated in 1897-8, since which date a revival has gradually

jBet in, but mainly in the Madras supply, the Bombay exports being now
jnly a small proportion of the former magnitude. In 1906-7, however, the
ladras supply decreased to 1,350,096 cwt. from 1,827,243 cwt. (in 1903-4),

rhile the Bombay supply increased from 42,408 cwt. to 130,356 cwt.

Internal Traffic.—The returns of the traffic by rail and river show Internal
lat the chief movement is from the Presidency of Madras into its port Traflac.

)wiis and thus to meet the foreign exports. Of the total amount carried

^y these routes in 1906-7 (viz. 1,733,123 cwt.) Madras ports alone took
1,476,198 cwt.

Trade In Oil and Cake.—The oil may be obtained by cold expression
or by moderate heat. The former process affords the best oil but in

smaller quantity than the latter. The cold-pressed oil is almost
colourless, has an agreeably faint odour and a taste not unlike that
of olive oil. That obtained by the hot process is dark yellow and has
ft more or less disagreeable taste and smell. Although the oil does
not turn rancid so quickly as most Indian oils, on exposure it slowly
thickens and then becomes rancid. It is a non-drying oil, the best
qualities of which have a sp. gr. of about 0*918 at 15° C. when fresh, and
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0-920 when old. It becomes turbid at 3° C, concretes at 3° C, and hardens
at —7° C. As an illuminating oil it is now recognised as having but a feeble

power, and its chief use is therefore in soap-making and as a lubricant.

It is also much employed by perfumers in the preparation of pomades,
cold creams, etc. The finer qualities are, however, used both in Medicine
and as an article of Food, and there can be little doubt that large quantities

are annually passed off as Ohve oil and are made into a form of butter
employed in cookery. The chief centre of this oil industry may be said to

be at Marseilles, though it is also produced at London, Hamburg, Berlin, etc.

Formerly the seat of the Indian ground-nut oil trade was Pondicherry.

In 1894, however, a change took place and the traffic migrated to Madras
ports, more especially the port of Cuddalore. In 1890-1 the total ex-

ports (coastwise and Foreign) from Pondicherry are said to have been
762,195 gallons and from Madras ports 41,275 gallons. In 1893-4 the

corresponding figures were 860,800 gallons and 8,717 gallons, but in 1894-5

they stood at 165,858 gallons from Pondicherry and 567,375 gallons from
Madras ports, while in 1895-6 the coastwise exports from Madras were
690,134 gallons, mostly consigned to Burma. Steadily this change con-

tinued until the exports from the French port had been entirely dis-

continued. A similar migration of the trade in ground-nuts from Pondi-

cherry also took place.

Turning now to consider the total traffic of India in this oil, the

total foreign exports for the last eight years were 1898-9, 27,859

gallons; 1899-1900, 53,261 gallons; 1900-1, 40,357 gallons; 1901-2,

73,079 gallons ; 1902-3, 84,785 gallons ; 1903-4, 50,603 gallons ; 1904-5,

48,582 gallons; 1905-6, 7,814 gallons; and 1906-7, 16,608 gallons. The
total coastwise exports from India (not Madras alone as above reviewed)

during the corresponding periods were in 1898-9, 544,572 gallons ; in

1899-1900, 761,584 gallons ; in 1900-1, 1,585,964 gallons ; in 1901-2,

2,159,843 gallons; in 1902-3, 1,610.975 gallons; in 1903-4, 1,761,898

gallons ; in 1904-5, 1,469,769 gallons ; and in 1905-6, 2,472,334 gallons.

Of these amounts on an average 70 to 80 per cent, go from Madras to

Burma, while the foreign exports in the oil go mainly from Madras and
Bengal and are consigned to Mauritius, Natal and the Straits Settlements.

Oil Mills.—It is significant that the bulk of the Indian manufacture
of this oil should be in the hands of the owners of ordinary Native pestle-

and-mortar-pattern rotary mills. At Valavapur there are said to be 700

such mills, at Panruti 200 mills, and at Pondicherry there were formerly

200 mills. Mills of the European pattern were tried both at Pondicherry and
Cuddalore, but it was found they could not compete successfully with the

Native mills. The cake from the European mills was too dry, powdery and
wanting in oil, hence everywhere rejected. This is all the more significant

since so very economically are the oil mills worked at Marseilles that

ground-nut oil is cheaper in France than in India—a circumstance perhaps

to some extent due to the fact that African seed is very much richer than
Indian. It is commonly estimated, moreover, that 1 cwt. of dry kernels

will yield about 5 gallons of oil. The seed produced on unirrigated is more
oily than that raised on irrigated land. Formerly it was customary to read

of the seed of Tanjore and Shiyoli being richer in oil than that of any of.

the other districts of Madras. It remains to be seen if the same will be
true of the Mozambique seed now being cultivated or if the new seed wil

preserve a uniform quality throughout the Presidency.
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Recently mills have been opened in Calcutta and elsewhere in Bengal

for the manufacture of this oil. Already these new mills have had the

fleet of cheeking the imports of the oil tliat formerly came from Pondi-

herry and Madras, and they have given birth instead to a large import

tniffic in the nuts. One of the chief markets for the South Indian ground-

nut oil has been the supply required by Burma. From recent corre-

pondenee hope is entertained of the Shan States being able to meet the

urma demand. For information regarding the Chemistry of the oil and

f the oilcake and their values as articles of food, as also the medicinal

,nd industrial uses of these and other products of the ground-nut, the

reader is referred to The Agricultural Ledger (1893, No. 15) and to the

^^^ew Bulletin (1901, 194), more especially the particulars given regarding

l^Mthe pea-nut flour and biscuits. It seems probable that as an article of

^^^nood during military operations, special preparations of the pea-nut may
^^Hbaveagreat future. For microscopic examination of pea-nut cake consult

^^BSanausek {Micro. Tech. Prod. (Winton and Barber, transl), 1907, 387-91).

'^" ARECA CATECHU, Linn, ; Fl. Br. Ind., vi., 405-6 ; Gamble,

Man. Ind. Timbs., 726 ; Talbot, List. Trees, etc., 1902, 339 ; Rec. Bot. Surv.

nd., ii., 347 ; Agri. Ledg., 1900, No. 4 ; 1901, No. 8 ; Mollison, Textbook

nd. Agri., iii., 256-62 ; Mukerji, Handbook Ind. Agri., 433-5 ; Palm^.
Habitat—So much might be written regarding this nut that it is difficult

o make a selection of the particulars likely to prove of greatest value
from the commercial and industrial standpoint. It is cultivated exclusively

within the moist tropical tracts that fringe the coast of India and practically

within a belt of land that does not extend inland for more than 200 miles. It

rarely ascends to altitudes of 3,000 feet and gradually disappears, even from the
littoral area, as localities are entered where the duration of the dry hot months
quals or exceeds the monsoons. Usually it is seen as a garden plant, two or three
ir a dozen palms at most being found around the huts of the more prosperous and

-industrious. But occasionally, and in certain locaUties, especially of Southern
and Western India (Malabar) and of Burma, where the soil and climate may be
exceptionally favourable, it is grown in special gardens along with cocoa-nut,
]plantain, orange, mango, etc., and either with or without the pan—piper betle—climbing on the palm-stems. Lastly in Eastern and Northern Bengal and some
portions of Assam its cultivation has assumed still greater dimensions. In
certain districts of these provinces regular plantations of 5 to 20 or even 100

res in extent occur (exclusively of betel-nuts) and at such frequent intervals
hat they might almost be said to constitute a distinct agricultural feature scarcely
ess important than the combined crops raised on the intervening portions of the
lotintry.

History.—This cultivated palm is met with throughout the hot damp regions
f Asia and the Malay Islands. It is a masticatory of great antiquity with all

Asiatic races, best known as Betel-nut, auvaka, puga, kramuka (Sansk.), fufal
(Arab.), a corruption of pupal (Pers.), a word cognate with kubara (Sansk.). By
these and other names was originally meant Piper Betle leaf—the Pan—though
subsequently these and many other names were appropriated to the nut or to tho
lepecial preparation of leaf, nut, lime and spices ready to be chewn. This was
first designated bira {vira) viti in Sanskrit but ultimately became pan, the
pawn or pan-aapari of modem writers. The nut is symbolical of festivity ; it is

accordingly a fit offering for the gods, and is an essential at the betrothal
ceremony

From the most ancient times the presentation of pdn has been the polite ter-

mination of ceremonial visits, hence the expression bira-dena—the dismissal.
The name Betel or Betle is Malayan in origin and simply means " a leaf," and
came to English through the Portuguese Betre. The best-known vernacular
names for the nut are

—

aupari, hopdri, gua, gaya, kaaaile, mari, tambul, poka-
vaka, oka, kamugu, adike, kunai, etc.

It would seem that the earliest historic reference by a European to the habit
•of chewing betel-nut occurs in the writings of Marco Polo (1298 a.d.). " All the
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people," he wrote, " have the habit of keeping in the mouth a certain leaf called

tembul." Subsequently Vasco da Gama (in 1498), Varthema (in 1510),
Barbosa (in 1516), Garcia de Orta (in 1563), Acosta (1578, 94), Abul Fazl (in

1590), Linsehoten (in 1598), Franyois Pyrard (1601), Roe (in 1615), Jacobus
Bontius(1629), Bernier (1656-68), Boym (1656), Vincenzo Maria (1672), Taver-
nier (1676), and Catchpoole (1703) [c/. Yule, Diary of William Hedges, ii.,

331], all give similar accounts. Adams in his translation of Paulus Mgineta
refers to the betel-nut as introduced to Materia Medica by the Arabs. He quotes
amongst others the passages referring to it from Avicerma, Haly-Abbas, Ebn
Baithar, Elmasudi, Serapion and others. Ebn Baithar says that it is the fruit

of a palm, and observes that it is a gentle purgative, makes the breath fragrant,

is a cordial and strengthens the gums and teeth. Linsehoten remarks that
" The Indians goe continually in the streets and waies with Bettele or Bettre and
other mixtures in their hands, chawing, especially when they go to speake with
any man, or come before a great lord." Abul Fazl apparently never saw
the palm growing, since he likens it to a cypress tree that in the wind sways
till it touches the groimd. This circumstance may be accepted as showing that
from very ancient times, as at the present day, the nut has been carried to regions
remote from the areas of its production. Numerous publications have appeared
within the past century that deal with the betel-nut, as met with in India.

The following selection in amplification of the references in the Dictionary, may
be mentioned by way of concluding this very brief historic sketch :—Valentia,

Voy. and Travels Ind., 1802-6, i., 101 ; Buchanan-Hamilton, Journ. through

Mysore and Coorg, etc., 1807 ; also Stat. Ace. Dinaj., 1809, 150 ; As. Journ,,

1819; Roxburgh, Fl. Ind., 1832 ; Taylor, Topog. Stat. Dacca, 1840 ; Honigberger,
Thirty-five Years in the East, 1852 ; Elliot, Fl. Andh., 1859 ; Mason, Burma
and Its People, 1860 ; Baden Powell, Pb. Prod., 1868 ; Jackson, Notes on the

Areca Palm, Pharm. Journ., 1874, 3rd ser., iv., 689; De Candolle, Orig. Cult.

Plants, 1884, 427; Pharmacog. Ind., 1893, iii., 522-32; Cameron. For. Trees
Mysore and Coorg, 1894 ; Duovuri Balakrishna Murti, Lecture Cult. Areca-nut in
Oodavari Dist., Ind. Agri., Feb. 1899 ; Collins, Cult. Betel-nut in Toungoo^

Dist., Burma, 1900; Journ. Sac. Chem. Indust., 1901; Joret, Les PI. dan»
UAntiq., 1904, ii., 298; Cunningham, Plagues and Pleasures of Life, Beng., 1907,
335-51 ; etc., etc.

CULTIVATION.—Propagation In Bengal.—In my report on A
Plague in the Betel-nut Palms of Bengal {Agri. Ledg., I.e.) much useful

information will be found on these subjects. In the districts of Backer-

ganj and Noakhali the Areca palms are planted in groves of mandar
{Erjfthrina indica)- These enrich the soil, afford shade from the intense

heat and protection from sudden wind storms. Branches of the mandar,.

some 6 feet in length, are planted in rows, 12 to 15 feet apart each

way. The planting is done in February to April, and from 2 to 6 years

later these plantations are ready for the seedling palms. The betel-

nuts are sown in October or November, the seeds being deposited 4 to 5
inches apart, and the nurseries are either close to the homesteads in shady
places, or, if conveniently situated, they are made in the mandar groves

themselves. The transplanting is usually done after 2 years, sometimes
3 or 4 years. For high lands the seedlings are transplanted in July, for

low lands in February or April. In the first transplanting the betel-nuts

are placed equi-distant from the tnandar trees and thus 12 to 15 feet apart.

But a second regular transplanting takes place when the first have come
into bearing. Before this is done the mandar trees are cut down or only

a fringe left around the circumference of the grove. The betel-nuts in a
fully planted grove are thus about 6 to 7 feet apart each way. A certain

amount of irregular planting takes place, however, as vacancies occur,

and in selfishly conducted plantations the trees may be found here and
there not more than 2 or 3 feet apart. It is probable that there is a certain

amount of self-sowing, as it is not usual to find two or three trees growing
in a clump so close to each other that they could not be healthy. In most
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plantations also a distinct percentage of cocoa-nuts are interplanted

amonjj the betel-nuts, so that an old plantation in many cases has lost all

its original regularity and becomes a dense jungle of palms with only a

winding footpath leading to the owner's house. This generally stands on

the bank of a tank and near the middle of the holding.

The seasons of flowering and fruiting may be said to be distributed

throughout the year. The flowers that form in January will ripen fruit

in October ; the flowers formed in March will fruit in December and

January. The harvesting period is from October to the beginning or

middle of January, but occasionally the new flowers may begin to form

in December or January on trees from which last year's fruits have not

been collected.

If a few trees are planted near villages, but not in regular groves, the

betel-nut may fruit when it is only 6 or 7 years of age. In plantations they

rarely fruit before the tenth or twelfth year. The trees subsequently put

out in the plantation (just as the first set begins to flower) do not come into

bearing for 20 years. There is no third planting except, as already stated,

to fill up vacancies. Land formerly covered with betel-nuts, if re-planted

with them, even after a rest of several years, in the form of mandar groves,

does not, as a rule, yield until the palms are 20 years old. It will thus

be seen that it takes at least 30 years before a betel-nut plantation

comes into full bearing. The fruiting life of a tree may be put at from

30 to 50 or 60 years after maturity, and the total life of the tree might

thus be stated at from 60 to 100 years.

The soil of the Bengal plantations is the ordinary grey sandy loam on

which rice is grown. Occasionally the plantations are surrounded by a ditch

and wall made of the soil thrown up from the ditch, but this appears to be

more intended for protection than drainage. More inland, in the districts

of Tippera, Dacca, Sylhet, Goalpara and Rangpur, the palm is grown on

considerably higher land, and usually as special gardens or avenues in

gardens, or along the high banks of the streams. In Northern Bengal and

Assam the pan leaf is very often trained to grow on the Areca palm stems,

so that the two industries are combined, while in the great nut-producing

districts of the Sundribans the betel-leaf is never or very rarely grown in

the nut plantations. In the lower portions of Sylhet and Cachar, on the

other hand, betel-palm groves and pepper betel-leaf houses are very char-

acteristic features of the river-banks. Taylor informs us that the average

number of trees to a higha in the Dacca district (two-thirds of an acre ap-

proximately) would be about 700, but he adds the palm is usually planted

around gardens and huts and not in solid clumps.

Bombay Presidency.—The betel-nut may be said to be chiefly grown
along the coast from Kolaba, Thana and Kanara to Goa. Interesting

particulars will be found in the Gazetteers of these districts and more
recently in Mollison's special Report on the Betel-nut, Pepper and Car-

damom Gardens of Kanara, as also in his Textbook of Agriculture {I.e. 257-8).

He there tells us that the Areca is cultivated chiefly by Haviks—a race of

cultivators supposed to have come originally from Mysore. " It does not

matter much," he writes, " whether the soil is naturally fertile or not,

because the yield of the crops grown is mostly affected by the quantity and
quality of manure directly applied. ... In many gardens irrigation is

not required even in the hot weather. At this time a trickling stream, fed

from natural springs, may be seen running along the main channels or a
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perennial ndla passes by the main channels through the garden. The
soil is thus kept continuously moist." " The palms are raised in seed-

beds and are once transplanted before they are planted out permanently.

The first seed-bed is carefully prepared, the soil is dug, broken fine and
mixed with leaf-mould. Fully matured nuts from old trees are specially

selected for planting. These are planted about 9 inches apart in April.

The seed-bed should be kept thoroughly moist. The shoots appear in

June. The seedlings are transplanted in October into any moist place in

the garden or along the watercourses about two feet apart and remain until

permanently transplanted. This permanent transplantation is usually

done towards the end of the rains. In the following March the trees are

manured with leaf manure and the manure is covered with fresh-cut

branchwood which is partially withered but which retains the leaves.

The object of placing a layer of small branches above the manure is to

break the force of heavy rain."
" The betel trees are manured as described every second year and

come into bearing in ten years or so. The plantains are maintained

for some years after the betel-palms are permanently planted, but in time

are removed and cardamoms planted between the palms, and on the stems

of the latter pepper-vines are trained. Betel trees are known to fruit

freely for 30 or 40 years, and there is a popular belief that they are

sometimes profitable much longer. On an average each tree has two
bunches of fruit, sometimes three or four. But two good bunches yield

as much as three or four inferior ones. The size of the bunch depends upon
the manure used and upon the rainfall. A good bunch gives 200 to 300

nuts and a specially good one about 400. With unfavourable rain or cloudy

weather in April or May many of the young nuts fall off and a smaller

number of nuts on each bunch reach maturity. The trees produce flowers

in March and April and the nuts are ripe in November or December, but to

some extent the trees produce flowers and fruit out of season " {I.e. 259).

The flower spathes and leaf-sheaths are " valuable products in the

garden economy. They are used to provide hoods for protecting the

branches of betel-nuts from the rain. If unprotected the nuts rot. Two
sheaths are used to make one hood. The hoods are made and tied on by
professionals who come from Mysore territory and below the Ghats. A
good workman can make 250 hoods per day and is paid Ks. 2 per 1,000.

This operation and tying them on costs at contract rates Ks. 10 to 12 per

1,000 bunches and two meals per day. The men do not ascend and descend

each tree. When once they have climbed up, by means of slight exertion

they swing the tree and deftly catch hold of another and rarely descend to

the ground for hours. These expert chmbers also gather the fruit by
cutting the bunches from the stem, getting Rs. 4 per 1,000 bunches and

three meals per day " {I.e. 260).

South India.—A good deal has been written on the subject of the

special cultivation pursued in Mysore. Cameron {For. Trees, I.e.

324-6) practically reprints the account given in The Mysore Gazetteer

when he says :

—
" Areca-nut gardens are a profitable source of income

both to the cultivator and the State, the latter deriving a large revenue

from a halut or custom duty levied upon the nut. The finest betel

gardens are situated on the confines of the Malnad where there is a

rich soil and plenty of water." " It is necessary, during the rainy

season, however, to drain off superfluous water by means of open
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ditches placed at intervals between the rows of trees, for although the

areca requires a perennial supply of moisture at no great depth in the

subsoil, it is keenly susceptible of being waterlogged." " In topes exclu-

sively apportioned to the areca-nut, the planting is mostly too close ; 1,200

to 1,500 trees being allotted to the acre, exclusive of the banana trees.**

** A full-grown tree is calculated to produce 250 to 300 nuts annually."

Mr. D. B. Murti, in his Lecture on the Cultivation of Betel-nut in the

Godavari district, says a man owning a plantation of 3 acres is considered

rich. The plantations contain mangoes, plantains, cocoa-nuts, jack-

fruit, oranges, pomegranates, and these form a fringe around and also

lines within, but areca-nuts are planted 10 to 12 years after the rows of

other fruit trees have been established. Seed-nuts are selected specially

from trees over 50 years of age because these form few but exceptionally

large nuts. It is believed that such nuts ensure timely sprouting and
steady growth of the future tree. The details of the nursery, of the trans-

planting, etc., followed in Godavari are similar to those already fully

discussed. The harvest season is generally in the months of August,

September and the first half of October.

Burma.—Mr. G. G. Collins has recently published the following brief

account of the cultivation of Betel-nuts in Toungoo :

—
" The Toungoo

district is noted for its cultivation of and trade in the betel-palm. This

is confined almost entirely to the Karen tracts lying in the Kanni (Leitho),

Tantabin, Kyaukkyi and Shwegyin townships east of the Sittang river."

" The gardens are formed particularly on the lower slopes of the hills

which form the eastern boundary of the district and from which run the

numerous streams that drain to the Sittang. The cultivated area covers

at intervals a course of some 200 miles from North to South. The produce

of the trees varies with the locality ; a fair average may be 100 per tree,

but as many as 400 to 600 nuts have been obtained from one palm."
" The cultivators of the betel-palm also grow oranges, many to a large

extent, and the trade in both products in this district is very large. The
price of the betel-nut at the gardens after drying varies from Rs. 80 to

Rs. 100, and at the market town from Rs. 100 to Rs. 140 per 100 viss

(viss = 3-65 1b.).

Diseases and Pests.—It may have been inferred that in the chief Indian
area of production, viz. the Gangetic delta, the plant is cultivated on flat inter-

fluvial tracts very little raised above inundation level, and has practically no
labour bestowed on it during the half century or more that it continues to yield

fruit. In other parts of India the palm is grown under a high state of cultivation

with much attention and money devoted to it. These two extremes—utter neglect
and careful treatment—should manifest, and perhaps naturally, widely different

conditions of disease. Butler, in a paper on Some Diseaaea of Palma (Agri.

Joum. Ind., i., pt. iv., 299-310), observes that fungus diseases are fortunately
rare though a few have appeared in recent years, each apparently confined
to a particular part of the country. He then gives details of the diseases
found on the betel-nut palms of the Malnad district of Mysore and of Sylhet in
Eastern Bengal. It would appear that in the former locality a fungal disease
is known as hole roga or black rot, but that "up to the present it has not been
found elsewhere and, as it does not appear to have extended much during the
time it has been observed, it is probably favovired by the special climatic con-
ditions of the locaUty where it occurs." Butler is of opinion that the disease
in question is caused by a fungus of the genus M*hytophthora. The reader should
consult the original paper for all necessary details. The practical aspects may
be here summarised. The aporangia require to fall into water to ensure their

full propagation, and hence the spread of the disease is closely dependent on con-
ditions of moisture and rainfall. The disease originates on the flowering and
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fruiting inflorescence, and for its growth it is necessary that moisture should
exist at that period. He accordingly recommends steps being taken to secure
a change in the period of harvest. The late crop of former years he regards as
having been beneficial, and may be obtained by departiu-es in the method of
cultivation. So also improvements in the nature of the covers presently used
to protect the inflorescence, he views as very desirable. Covers that leak, h©
adds, are likely to be more injurious than none at all.

Speaking of the Sylhet disease, he says that the general symptoms are the
same as those in Mysore hole roga, namely, the dropping of the nuts before
maturity. Gradually the swollen green part below the leaves is seen to diminish
in size. Withering of the outer leaves then follows, and finally the whole head
dies and falls off. " The conditions resemble those which would be caused by
drought or some general disturbances and not by a local disease at the crown of
the palm. No trace of any parasitic fungus can be found in the earlier stages
at the top of the tree. The stem is generally healthy. Below groimd, however,
matters are different. Here there is invariably a rot, either of the roots or of the
below-ground part of the stem even in very early cases." Reasoning from
analogy with other root fungi, Butler recommends the surrounding of affected
portions by trenches. But to be effective, trenching must be imdertaken as
soon as the first disease appears in the garden. The trench should be two feet

deep, about a foot broad, and drained so as to prevent water accumulating in
it. It should entirely svirround and cut off the first affected palm or palms.
[C/. Pesta and Blights of the Tea Plant, 1903, 413.]

Of Godavari, it has been said that white-ants often injure the palm materially
by eating the rootlets. Of Bombay, Mollison (i.e. 262) observes, "Betel-palms
are not much affected with disease. A borer does considerable damage. It
cuts a tunnel from the root upwards and in time reaches to the growing top.
The damage there done is so considerable that the top withers and when wind
blows breaks off and falls to the ground."

The investigations conducted by me in the great betel-nut area of Bengal
left the impression on my mind that there was less to be surprised at in the
severity of the plague that devastates the plantations than in the infrequency
of its occurrence. It is next to impossible to imagine any industry existing at
all under the conditions of abject neglect that prevail in the Bengal betel-nut
districts. All that the owner of a plantation does is to lay the estate out on the
principle of the greatest number of trees on the least space, and at the lowest
laboiu" and expense possible. He then builds his house, and he and his sons and
grandsons settle down to a life of family disputes that not infrequently lead to
lawlessness. He hires out his plantation to contractors who collect the fruits in
any way they think fit, the owner all the while sitting by in a state of complete
indifference and indolence. He neither drains, manures, nor cultivates his

plantation in any form worthy of the name but lives in opulence until plague
appears, when, if his property chances to be devastated, he gathers together
his movable goods and leaves the district inorder to escape payment of the revenue
or rent dm-ing the twenty years of renovation that may have to be faced.

After the most careful examination of numerous plantations (or rather
jungles) of betel-nut palms in Eastern Bengal I failed to find any serious insect
or fungal blight on the trees that were nevertheless seen to be dead and dying in
every direction. The crown of leaves withered and was blown off, leaving a
dead stump behind, until what was once a plantation looked like a harbour with
thousands of masts. The destruction was not confined to particular plantations

but had spread over the country like a great wave of infection in such a manner as

to justify the name of " Plague " that had been given to it. On microscopic
examination, the tissue of the dead and dying palms was found to be permeated
with an organic agent of destruction in which it might be said that the funda-
mental tissue had invaded and devoured the fibrovascular. The condition, in

other words, was very similar to that described under the name " Tyloses.'^ As
seen in Europe on the vine, the cucumber and other plants, that constitutional

disease is believed to be induced when an undue amount of moisture is given to

the roots, while the leaves are at the same time exposed to an abnormally dry,

hot atmosphere or the reverse conditions. The cultivators in Bengal admit that

plague follows when the soil becomes abnormally dried up, through failure

of the customary showers in January, more especially if the hot months are

ushered in by a cyclone. The remedy lies in more generous spacing, when laying

out the plantation ; more careful cultivation, in which drainage, irrigation and
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manure are provided ; and laatly an extension of the system of combination of

betel-nut cultivation with that of other fruit trees. The cultivation of surface

crops such as vegetables, ginger, tobaooo, popper-botol, etc., would also no
doubt prove not only profitable but beneficial to the palms They would retain

moisturo in the soil and preserve a healthy balance in its food materials. But in

the country where betel-nuts are grown on a large scale and with the class of people
who engage in that remarkable branch of agriculture, such preventive measures
would perhaps be next to impossible, unless they could be made compulsory.

^ MANUFACTURE.—Preparation of the Nut.—It would takemanypages Nut.

'i6 detail the various methods of preparation pursued in Bengal, Assam,
Manipur, Burma, Madras, Mysore and Bombay. In some cases the shelled

nuts are boiled, in others not ; occasionally the nuts either before or after

boiling are sUced or cut up into variously shaped pieces ; lastly certain BoUed.

qualities of the nut are recognised according to region of production and
variety of plant or degree of maturity at which collected. On this subject

the authors of the Pfiarmacographia Indica {l.c, 532) say :
" The varieties of

the nut met with in trade are numerous ; they may be classed as natural

and artificial : the first class includes different varieties of ripe betel-nut

produced by cultivation which have not undergone any preparation ; the

second class, all nuts, ripe or unripe, which have been treated by boiling or

other process before being offered for sale." Mollison observes that in

Kanara the nuts after being boiled are dried in the sun and sorted into three Dried,

kinds, viz. chikni, betta, and gotu. The first and the best quality sells at Trade Qualities.

Rs. 6 to 7, the second at Rs. 3 to 4, and the third at Rs. 2 to 2^. Taylor

describes the Bengal method of shelling and cleaning the nuts before being

sent to market. Briefly it may be said the fruits are cut off the branches,

collected in baskets and spread out to dry, most frequently on the roofs of

the houses. They are never boiled, but are simply cut open and assorted

according to size.

The Extract.—MolUson says
—" The scraped nuts are boiled for about Extract,

two hours in fairly large copper pots. A handful of lime or of the

ash of the bark of 7natti {Tertninalia totnentosa) is added to the

water. The presence of lime causes the water to become red or red-

brown in colour as the boiling proceeds. The water also becomes thick

with a resinous extract from the nuts. The boiling is continued until the

eye-bud or germ of growth from each nut comes out or becomes absorbed
in the extract. The nuts are removed by a long-handled ladle (zdra).

The ladle has perforations in its bowl which allow the extract to drain

from the nuts back into the pot. The extract is again and again used for Repeated

boiUng fresh supplies of nuts, pure water as required being added from
°

time to time to prevent the decoction becoming too thick and concen-
trated. The extract after being used for boiUng repeatedly becomes deep
red-brown and thick. It is then emptied into another broad-mouthed
vessel which is placed under full exposure to the sun. The mass by
evaporation thickens and Areca Catechu or kossa is the product." Several Kossa.

other writers allude to this extract. In the Dictionary passages from The
Tkana Gazetteer, and from Baden Powell's Panjdh Products will be foimd.
Very Uttle of a definite nature is known regarding it, however, further
than that it is always prepared when the nuts are boiled and is used to

flavour and colour inferior nuts. But no particulars are available as to
the existence of a separate trade in the extract kossa itself.

Properties and Chemical Composition.—The reader is referred to
the Pharniacographia Indica for fiill particulars under these headings.
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Produc-
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Internal Trade.

THE BETEL-NUT PALM

Briefly it may be said that the chief use of the betel-nut is as an as-

tringent and stimulating masticatory. To some extent it is employed in

Medicine
J
the unripe fruits are in Indiaviewed as laxative and carminative,

and a paste of the powder of the dry or burnt nut is used as a dentifrice.

In Europe the ripe fruits have been employed as an anthelmintic and as-

tringent. Most writers affirm that occasionally the nuts (especially when
eaten fresh) are found to possess intoxicating and poisonous properties.

This is believed to be an accidental peculiarity of certain trees which
thus show a reversion to what may be the wild condition. This poisonous
property has been ascertained to be destroyed by boiling, and hence
no doubt has come into existence the system mentioned above of

preparing the nuts for market by various methods of cooking. It

has been ascertained that the active and poisonous principle present

in areca-nut is an alkaloid Arecolim. The antidote to this, as recom-
mended by Kumphius (in 1741 a.d.), is said to be salt, lime-juice or

acid pickles.

TRADE.—Betel-nuts are not only very largely produced in India but
are imported from Ceylon, the Straits Settlements, Sumatra and China.

In 1895-6, the year before the effects of the Bengal betel-nut plague

became serious, the foreign imports stood at 58|^ milhon lb., valued at

36| lakhs of rupees. Steadily these imports improved until in 1899-1900
they stood approximately at 90 million lb., valued at 62| lakhs of

rupees. These figures may be accepted as representing a loss to the Indian

producer of 26 lakhs of rupees. This opinion may be confirmed in various

ways. In my report on the ravages of the betel-nut plague it will be found
that I have stated that in many plantations visited there was a loss of

from 50 to 90 per cent, of the trees. The returns of the river traffic from
the betel-nut area into Calcutta, showed for 1895-6 a decrease of 8 million

lb., as compared with that of the three previous years. The trade

still further declined for the two following years but revived very greatly

subsequently, and has now been more thanrestored to its former magnitude.
It will thus be seen that during the disturbed years above indicated pro-

duction in Bengal decreased by the exact amount that the foreign im-

ports increased, involving a loss during these years of some £200,000 per

annum to the betel-nut growers of the province. But since 1900 the

foreign imports have continued to increase, till in 1906-7 they reached

119,732,410 lb., valued at Es. 1,15,35,030. The foreign exports were
280,782 lb. in 1896-7, and for the five years ending 1906-7 they were
375,050, 341,937, 320,176, 343,526, and 289,770 lb. To these amounts
would have to be added the re-exports, which in recent years have varied

from some 20 to 40 thousand lb.

The magnitude and importance of the Indian production of betel-

nuts may, however, be judged of by the extent of the coasting trade.

During the three years ending 1905-6 the inter-provincial exchanges
have ranged from 57 to almost 64 million lb. of Indian-grown nuts valued

at from 82 to 89 lakhs of rupees. Of that amount Bengal has exported

from 32 to 37 million lb. Burma is the largest importing province, and
has taken from 29 to 34 million lb. Of the internal trade mention may
be made of Assam. It produces these nuts chiefly in Sylhet and Gauhati,

but the large number of Indian coolies concerned in tea-planting are

dependent on the supplies drawn from Bengal. Madras is supplied very
largely by the Malabar Coast, and the exports of South India go mainly
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^^BT Sago-palm

^^Hko the Straits while Bengal exports to Burma. Judging by the coast-

^^^nrise trade alone, the chief areas of production are Bengal, Bombay, Madras

^^H|tnd Goa, mentioned in the sequence of their importance. A certain

^^proportion of the quantities recorded as carried by rail and river

appear again in the sea-borne traffic (the coastwise and foreign exports)

or they have been derived from the foreign imports, but allowing for all

B^juch necessary corrections, the transactions by land routes must be

^^pcoepted as greatly augmenting any estimate that might be framed as to

^^Ehe total quantity and value of the Indian production. But over and
^Hibove all published returns there is still a source of error (and in this case

^^an important error) in the local or village cultivation and consumption vuiage

which escapes registration entirely. As a deduction from the estimate "*""*''

that might be arrived at from the study of foreign supply plus Indian

production, the Foreign Exports would have to be accounted for, say 250 Foreign Export*.

Ko 350 thousand lb. These go mainly from Bombay ports and are derived

hiefly from the coastwise imports from the other parts of that Presidency

with a smaller supply from Goa and Madras. Madras is the next most
important exporting province. Bengal, the chief producing province,

exports very little to foreign countries. The Trans-frontier (land) traffic

om India to Kashmir, Nepal, Bhutan, Manipur, the Shan States, etc.,

during the three years ending 1906-7 been 53, 46, and 64 thousand lb.

From the published returns of foreign imports and Indian production, Total
riefly indicated, it would seem safe to affirm that the annual consumption Trans-

f betel-nuts in India itself cannot be far short of a valuation of Rs. 225 actions,

khs, or say £1,500,000. The price adopted in making that calculation

as been obtained from the mean of the declaration value in the foreign

imports and internal traffic for a period of five years. But if the foreign

imports alone be considered, the price would seem to be from Rs. 5*78 in Prices.

1895-6 to R8.7-87 in 1898-9 and Rs.6-98 subsequently per 100 lb.

r. of nuts. These figures correspond sufficiently nearly with those given by
^•O'Conor, viz. Rs. 6-5-8 per maund, risen recently to Rs. 7-8-0. The
IHietail price may therefore be expressed at 2^ to 3 annas per lb. The

following quotations from the Bombay market price list of different trade

qualities may be regarded as amplifying the above average calculations :

—

kite Betel-nuts.—Goa, Rs. 8 to 10 per cwt. ; Mangalore, Rs. 14 to 22 per

wt. ; Rupasi, Rs. 12 to 16 per cwt. ; Calcutta, Rs. 12 to 13 per cwt.

;

igree, Rs. 12 to 14 per cwt. ; Kanarese, Rs. 16 to 20 per cwt. ; and
verdani, Rs. 18 to 19 per cwt. Red Betel-nuts.—Malabari, Rs. 14 to 16

ler cwt. ; Kumpta, Rs. 12 to 18 per cwt. ; Marorkhudi, Rs. 16 to 17 per

wt. ; Goa, Rs. 24 to 32 per cwt. ; Wasai, Rs. 20 per cwt. ; Malwa, Rs. 12

13 per cwt. ; Vingorla, Rs. 12 to 13 per cwt. ; and Calcutta, Rs. 10 to

2 per cwt. It would appear that the poorer classes use various substitutes

'or the betel-nut, for example the seeds of Calamus erectus, Roxh.

ARENGA SACCHARIFERA, Labill. ; Fl. Br. Ind., vi., 421 ; D.E.P.,

loxb., Tram. Soc. Arts, 1804, xxii., 366-8 ; 1806, xxiv., 155 ; Gamble, j-.
302-4.

in. Ind. Timbs., 728; Dodge, Useful Fibre Plants of the World, 66;
Sago-palm.

'Palme.e. The Sago-palm of Malacca and the Malaya, taung-ong, eju,

gumuti, etc. ; very commonly cultivated in India and wild in the forests

of Burma and Assam. It flowers about the tenth year.
At the base of the petiole is found a beautiful black horsehair-like Fibbe Fibre,

known as the Eju or Gomuta Fibre. Within the sheaths is a layer of reticulated
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ARSENIC :

RBAIiOAR WHITE, YELLOW AND RED ARSENIC

Pood.

Palm-wine.

Yield of Sugar.

Yield of Sago.

fibres said to be in great demand in China for caulking boats. It is also used for

kindling fires and in Manipur to filter water. It has been recommended,for ropes
intended for use under water and even as covering for submarine telegraph
cables. The coarsest fibre is only fit for brush-making. For this purpose the
leaves are first washed and then soaked in an alkaline solution (Morris, Cantor
Lect., Journ. Soc. Arts., Oct. 18, 1895, 931). Sandals are made from the leaf-

sheath. [C/. also Roxb., Obs. on Substitutes for Hemp and Flax, 1809—a paper
which gives some results of a comparative test with eju fibre.] The sago from
the interior of the stem, although inferior to that obtained from the true sago
palm {yietroxyion Sngii, Rottb.), is nevertheless an article of Food. It is the
source of the Java Sago, which is of considerable importance throughout the
Malaya, although the palm is chiefly cultivated for its sap from which palm-wine
{toddy), spirit (arak), sugar and vinegar are prepared (see Malt Liquors, p. 760).

A long and interesting account of the process of extraction of the sap
(Simmonds, Trop. Aqri., 248) will be found in the Dictionary (i., 303), and
Tschirch {Indische Heil und Nutz-Pflanzen, 159-161, pi. 97) describes the uses
and appearance of the palm in Java. The latter observes that it is not worth
while to grow the palm for sugar because its production per acre is insufficient.

He gives the yield for Java as about 8,000 lb. per hectare (say 2^ acres). The
estimate quoted by Simmonds is about 6,600 lb. to the acre. Jumelle (Les

Cult. Colon. PI. {Aliment.), 27) says that about 400 trees can be planted to the
acre and from each tree can be had 154 lb. of sago, giving the enormous total of

61,600 lb. to the acre. Roxburgh remarks that one palm gave about 150 lb. of

good sago-meal. The palm will grow on soils where the cultivation of cereals

could not succeed. " The palm dies after ripening its whole crop of fruit, and
the stems, which speedily become hollow, are then useful for troughs and water-
channels, lasting well underground " (Gamble, I.e. 728). [C/. Milburn, Or. Comm.,
1813, ii., 310; Der Tropenpflanzer, iii., 498-500; v., 364-5.]

A. Wightii, Gnff. ; Talbot, List Trees, etc., 1902, 340. This is the dadsel, a palm
which according to the excise reports is often tapped for toddy.

D.E.P.,
i., 321-2;
v., 496-7;
vi., pt. i.,

390.
Arsenic.

White Arsenic.

Orpiment.

><,

Sovnroes.

Mine?. ..

Imports.

Exports.

Poisoning.

ARSENIC (Oxide), including Orpiment and Realgrar ; Ball,

Man. Econ. Geol. Ind., 1881, 162, 592, 606 ; Holland, Rec. Geol. Surv. Ind.,

xxxii., 97. This metal is met with commercially in India in either of the

three forms :—the Oxide, commonly called White Arsenic or Arsenious

Acid, safed samhul, somal, etc. ; the Sulphides, known as Orpiment, Yellow
Arsenic, haritala, hsae-dan, etc. ; and Realgar, Red Arsenic, mansil, etc.

White Arsenic is purely a manufactured article obtained by sublimation in

the smelting of arsenical pyrites. The sulphides are natural minerals, though
they can be artificially produced. Of orpiment there are two qualities, (1) the
medicinal and criminal form, consisting of smooth shining scales, which is chiefly

imported into Bombay from the Persian Gulf ports, and (2) the coarser and
less poisonous form, which occurs in opaque masses. The sulphides of arsenic
are regularly drawn from Munsiari in Kumaon, from Chitral and from Upper
Burma and Yunnan. An interesting account of the orpiment mines of Chitral
will be found in The Pioneer (Sept. 9, 1898). That from Munsiari is brought by
the Bhutias to the Bagesar fair. Orpiment is also carried from the Swat country
and Kashgar to Peshawar, and from Herat to Kandahar. All three forms of

arsenic have always been imported from Burma and China, and although white
arsenic is now mainly brought by sea, the sulphides still form a valuable transit-

trade from Western China through Upper Burma. There has been some trade,
both export and import, in arsenic. The average export of Indian arsenic (ex-

cluding orpiment) from 1897 to 1903 was about 334 cwt., valued at £525,
whilst the average import was 2,346 cwt., valued at £3,110. In 1906-7 the
exports were 106 cwt., valued at Rs. 2,233, and the imports 1,925 cwt., valued at
Rs. 44,196. The imports of orpiment into Burma from Western China averaged
in 1897-1903, 9,551 cwt., valued at £11,470. The tendency seems to be for the
trade to increase whilst prices fall.

It may be mentioned of white arsenic, that of all poisons it is the most fre-

quently resorted to, especially in the Panjab, which has about 50 per cent, of the
recorded cases of such poisoning. In the Annual Report for 1902 the Chemical
Examiner, Panjab, observed that 64 per cent, of the cases of human poisoning
in that year were with arsenic. However, by the Poisons Act of 1904 very wide
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INDIAN WORMWOOD

Î̂B diaoretionary powors were granted to the local Govemmenta, Bubject to the

^H control of the Oovemor-Oeneral iu Council. Spocial roetrictiona are placed upon
^H the trnlKc in wliito arsenic. Orpiment, besides being a Pigment and a Dve,
^H is an ofitiential ingredient in the manufacture of shellac, lao toys, Afridi wax-
^B cloths, etc. [Cf. TaUef Shereef (Playfair, transl.), 1833, 99, 156, 173 ; Watt,

^H/nd. Art at Delhi, 1903, 211, 221-2, 231; Hooper, Kept. Labor. IruL. Mua.,

^m 1903-4, 36.]

^K ARTEMISIA, Linn. ; Fl. Br. Ind., iii., 321-30; Composite.
^V A. absinthium, Unn. ,- Heuz6, Lea PL Induet., 1895, iv., 343-9. The Absinthe,
* Wormwood, afaaiUhin, vildyati-afaarUin. An aromatic herb met with in Kashmir

at altitudes of 5,000 to 7,000 feet ; distributed to North Asia, Afghanistan, and
westward to the Atlantic.

Tliis wormwood yields by distillation a dark green or yellow Oil having a
strong odour of the plant and an acrid taste. In large doses it is a violent narcotic

poison. In Medicine the whole herb is considered an aromatic tonic and
anthelmintic, but in Europe is now relegated to the position of a domestic
medicine. A liqueur consisting of an alcoholic solution of oil of wormwood with

flavouring ingredients forms the Absinthe so largely consumed in France. Foster

{Engl. Factoriea Ind., 1618-21, 338) alludes to "wormwood wine" among the

articles provided for the Company's ships.

A. maritima, Linn. ; Pharmacog. Ind., ii., 288. Wormseed, Santonin, ahih,

kirmdld, kinndri-ouxi (or kirmdni ova), etc. A very variable plant found in the

Western Himalaya from Kashmir to Kumaon, altitude 7,000 to 9,000 feet, and
abundant in Western Tibet on salt-plains between 9,000 and 14,000 feet. The
Levant wormseed of European commerce comes from Persia, Asia Minor, etc.,

whilst the Barbary wormseed comes from Palestine and Arabia.

The flower-heads are largely used for their anthelmintic, deobstruent, and
stomachic-tonic qualities. Santonin is now well known to the Natives of India

and is largely imported from Germany, but according to Dr. von Schroeder it is

not poisonous to ascarides as was formerly thought, but merely drives them into

the large intestine whence they can be removed. Wormseed is brought from
Russia and also from Afghanistan and Persia, its value being about Rs. 2^ to

3 per Surat maund (37^ lb.) ; but much of the prepared santonin sold in the

baz4rs is adulterated to the extent of three-fourths with gum, boracic acid, etc.

Details of the trade are not available. Duthie observes that in the Himalaya
ponies are fed upon this plant with relish, and he adds that " other species

of Aftetttifia are mentioned as affording good fodder for sheep on the Panjab
Himalaya." The Kew Bulletin (June 1893, 127), commenting on this, observes

that in localities where hardly any other vegetation exists, the use of the worm-
seed as a fodder plant might prove of value. Church reported on a bundle of

»dry leaves received at Kew from Duthie. The following is his analysis :

—

Percentage composition of AttetuiHia mnrltiiua .—

Water 136

ARTEMISIA
ABSINTHIUM
Wormwood

Pigment and
Dye,

D.B.P.,
i.. 323-8.
Worm-
wood.

OIL

Medicine.

Santonin.

Medicine.

Fodder.

40
34-2

60
33-9
8-3

Oil, resin, wax, etc.

Starch, sugar, gum, etc. (by difference)

Albuminoids (true)

Fibre
Ash (includes 2-7 of sand and mica)

'Church remarks that the plant contains rather less albuminoids, less digestible

carbohydrates, and more fibre than the average hay of mixed grasses. It is,

however, thrice as rich in albuminoids as the straw of European cereals. The
harsh woody texture of the plant and its sickly odour would not commend its

use as the chief ingredient in horse-fodder ; but to any animals not deterred by
these factors it might prove of considerable value under such special circum-
stances as obtain in barren tracts of the AVestem Himalaya. .*. parviflora
is also browsed by sheep and goats. [Cf. List of Himalayan Fodder Planta (ex-

cluding grasses), D.E.P., iii., 427.]

A. vulgaris, Linn. ; Indian Wormwood, Flea-bane, ndgdoun, ndgdoni, tataur, Worm-
aurband, etc. A gregarious shrub found throughout the mountainous district wood,
of India and distributed to temf>erate Europe, Siam, Java, etc.

One or two of the forms of this species, along with a. AbnintHiutn, con-
stitute the officinal wormwood, but by itself A. vuif/aria is not an article of

commerce. In Medicine it is held to have stomachic and tonic properties, and Medidna.
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ASBESTOS
THE JACK-FRUIT TREE

the modem Hindus regard it as deobstruent and emmenagogue. It may be used
as an inferior substitute for cinchona in intermittent fevers, and is probably one
of the sources of the remedy known to the Muhammadans by the generic title of

afaantin. Said to be used in China in the preparation of an external application

{moxa) employed in relieving pain (Bretschneider, Hist. Europ. Bot. Disc, in
China, 1898, 234). [C/. Hartless, Note, April 9, 1897; see AlkaUs, etc., p. 60.]

\

D.E.P., ARTOCARPUS INTEGRIFOLIA, lAnn. ; Fl. Br. Ind., v., 541
;

i., 329-33. Gamble, Man. Ind. Timbs., 652 ; Urticace^. The Jack-fruit tree

;

Jack-fruit, hdnthdl kdntdl, kdihdl, panasa, phala, kantaka, etc. A large evergreen

tree cultivated in the warmer parts of India and Burma and occurring

wild on the Eastern and Western Ghats up to altitudes of 4,000 feet. The
dense mass of dark foliage and the huge fruits make this tree a prominent
feature of most Indian villages.

Of the 40 odd species of Artoearpus indigenous to tropical Asia and the
Pacific, only five are of economic importance in India. The four besides .4. in-

tegrifoiUi are:—(1) .4. fhaitiniftha, Roxb.; cfuiplosh, sam, cham, pani, etc., met
with in Eastern Bengal, Assam, Burma and the Andamans; (2) a.. Mfsutn,
Lamh. ; the pat-phanas, anjalli, ayni, hebalsu, etc., which occurs in the Western
Ghats up to 4,000 feet; (3) -4. indsn, Linn.; the Bread-fruit, divy-halaaa (divy-

jack), rata-del, etc., an introduced South Sea species cultivated in S. and W. India,

Ceylon and Biu-ma, but unable to hold out against the Bengal winter
; (4) .4.

jLatinoehu, Roxb. ; the lakticha, dhea-phal, lovi, kamtna-regu, myouk-lok, etc.,

found in Kumaon, Eastern Bengal, South India and Burma.
Gum. The bark yields a true Gum and the juice forms a useful Cement. Caotjtchouc

Cement ^^ obtained from all the above-named species, but the amovmt is very small
(Hooper, Rept. Labor. Ind. Mus., 1905-6, 26); that of -4. iudftn is employed as

Dye. a glue in caulking canoes. A yellow Dye or Pigment is obtained by boiling the
wood and sawdust (especially from the root of -4. i^akoocha), and this is

employed in Burma, Madras, and elsewhere in dyeing the garments of priests

(Agri. Ledg., 1896, No. 4), but it is said not to dye with mordants {Text. Mer-
Lac cury, Jan. 25, 1896). The Lac insect is in Assam often obtained from ^t. fhap-
Pibre. Jasha. The bark yields a Fibre, that of a. indan, being used apparently for

clothing in Otaheite and other islands (Royle, Fibrous Plants, 341). The juice.

Medicine. leaves and root are employed in Medicine. The Fbuits of all the above species

are eaten occasionally, but that of a. integri/oUa is of course most sought
after. It is mentioned by almost all the early European writers, and in the
Ain-i-Akbari, 1590(Blochmann, transl., 66, 70). The name Jack-fruit was given
by the Portuguese from the Malayalam tsjaka. Kircher gives it the Chinese
name of po-lo-mi. Varth^ma {Travels, 1510 (ed. Hakl. Soc), 159) calls it ciccara.

The fruit is seldom eaten by Europeans owing to the smell of the ripe pulp, but
the Natives regard it as one of the best fruits of the country. It is, as a rule,

from 12 to 18 inches long, by 6 to 8 inches in diameter, and should be called a
Beverage. frutescence. If the component flakes be fermented and distilled they yield an

alcoholic beverage, and the roasted seeds taste not unlike chestnuts. The Timber
Timber. of all the species seasons well, and is considered valuable, being used for canoes,

doors, frames, etc. That of a. Mraitta is the anjeli-vrooA of commerce, and
that of -4. Utteifrifoiia is exported to Europe for cabinet-work, turnery and
brush-backs. [Cf. Vertomannus, Travels, in Hakl. Voy., 1811, iv., 585; Barber,
Memoirs, 1519 (Leyden and Erskine, transl., 325) ; Garcia de Orta, 1563,
Coll., xxviii. ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc), ii., 20; Pyrard,
Voy. E. Ind., 1619 (ed. Hakl. Soc), ii., 366 ; Clusius, Hist. Exot. PI, 1605, 281;
Boym, Fl. Sin., 1656, L; Kircher, China Illust., 1667, 186 and pi.; John
Ellis, The Mangostan and Bread-fruit, 1770 ; Taleef Shereef (Playfair, transl.),

1833, 116 ; Joret, Les PI. dans L'Antiq., 1904, ii., 296 ; etc., etc.]

DJE.P., ASBESTOS ; Ball, Man. Econ. Geol. Ind., 518-9, 631 ; Holland, Rec.

i., 338. Geol. Surv. Ind., xxxii., 99. A fibrous variety of amphibole which in

Bombay has been called shank-ha-palita (wick made of shells). It is

reported to occur in Afghanistan, the Panjab, Garhwal, Bhopawar (in

Central India), Chota Nagpur, and Mysore.
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TRAGACANTH AND HOG-GUMS
ATROPA

BELLADONNA

The averaoe recorded yearly production in India would seem to be insig-

[tiifieant, namely about 5 to U cwt., valued at Ks. 40 to 48, but the great inoreaae

in the <iomand for fireproof materials hao resulted in efforts being m&de to dis-

cover now and more profitable sources of supply (Aftn. Rev., 1806-7). Recent
icoveries in Central India and Rajputana seem likely to prove of value,

[n November 1890 two samples of asbestos found in the Jobat State, Central

iJndia Agency, were sent to the Imperial Institute, London, for analysis and
(report. The Director replied that both samples consisted of soft friable asbestos

chiefly of very short staple. They were of inferior colour, even the so-called

white variety being grey and impure. A commercial expert was of opinion that

I

it would not pay to bring it to Europe, but that it might be found useful

locally for fireproof packing, decorative work, etc. [Cf. Yates, Tex. Antig.,

1843. 356-06; Textile Mercury. April II, 189G; Hanausek, Micro. Tech. Prod.
^Winton & Barber, transl.), 1907, 156-7.]

ASTRAGALUS HERATENSIS, Jiuiif/e; Pharmacog. Ind., l,

479 ; Aitchison, Trans. Linn. Soc. {Bot. ser. 2), 1888, iii., 49, pi. vi.; Edinb.

Trans. Bot. Soc, 1891, xviii., 17 ; Heuze, Les. PI. Induct., 1895, iv., 267-8
;

LEOUMiNOSiB. Indian Tragacanth, katira, gabina, hom, kon, hum, etc.

kA
Persian shrub, very common in the stony soil of the Harirud valley and

Khorasan, at an altitude of 3,000 feet.

From this and perhaps several other species is obtained a Gum called katira

or gabina which exudes from fissures in the bark. This is known in Indian com-
merce as Tragacanth. It is further said that on the stem being cut across, the
gummy substance shoots out of the medullary cavity in the form of pipe-Tra-
'gacanth. Aitchison observes :

" This is collected in large quantities near Bezd
|Sn Khorasan for exportation in all directions to India, Persia and Turkestan
[to be chiefly employed in the stiffening, glazing, and facing of local fabrics,

[ost of the gum sold in India £is katira is this and not the product of any
idian plant." Possibly another species (.1. Hnreoeoiia, Dymoch ; anzerut, anzrud,
ijar, guzhad, etc.) is the drug which was known as aarcocolla to Pliny, Dios-

corides, Avicenna, etc. It is hardly, if ever, met with in Europe at the present
day, although still used in the East. The gum is imported into India, and is one

I

of the principal ingredients in the lip (plaster) employed by Parsis to set frac-

tured bones, etc. The average value is said to be about Rs. 3 per maund of

37J lb. Aitchison is of opinion that without further knowledge of the plant
than was derived from finding the fruit of an Antrtioaitm amongst the gum and
from an experiment with the seed, it would have been better not to identify
this as a new species, since in all probability it will be found to be a form
already described by Bunge. The drug consists of pale-yellow irregular grains
not unUke crushed resin, and is said to be collected by being shaken of? the
tree on to a cloth. Eaten by ladies to improve their appearance and to give the
akin a gloss.

Astragalus (Tragacanth) Substitutes : the Bassora or Hog-gums of India.—
This is a group of gums resembling Tragacanth, but much inferior, the colour
being most objectionable. The collective name in commerce is Bassoba

^, Gum, given because the gvun of this class which first attracted attention is

l^^supposed to have been exported from Bassora. In India these gums are
^collectively known as katira, though Aitchison observes that most of the katira
^H|;ums are non-Indian in origin. Chemically Tragacanthin and BassoHn are probably
^identical. The Indian Bassoras or Hog-gums are as follows :

—

kP ^

Ailanthus ezcelsa.

Bombax malabaricum.
Coclilospennum Gossypium.
Moringa pterygosperma.

Prunus Amygdalus.
Saccopetalum tomentosiun.

Sterculia urens.

Stereospermum suaveolens.

ATROPA BELLADONNA, Linn. ; Fl. Br. Ind., iv., 241 ; Sola-
NACE^. Deadly Nightshade, sangangur, angur-shefa, suchl, girhuti,

ustrung, yebraj, luckmuna. A coarse glabrous herb native of the Western
Hipialaya from Simla to Kashmir at altitudes of 6,000 to 12,000 feet

;

distributed to Europe and North Persia.
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AVENA
SATIVA

Medicine.

OATS

The officinal parts of the plant are its leaves and the dried roots, which are
powerfully sedative, anodyne and antispasmodic. The properties of the drug
are so well known that it is unnecessary to detail them here. It appears that
although the Himalaya might supply the world with belladonna, its cultivation

has been but indifferently investigated. [Cf. Leake, Agri. Journ. Ind., 1907, ii.,

pt. ii., 210-11; Paulus JEgineta {AAaxns, Comment., iii., 240), etc., etc.; PJiar-

macog. Ind., ii., 572 ; Fluckiger and Hanbury, Pharmacog., 455-9 ; Rept. Ind.
Hemp. Drvgs Comm., 1894, i., 172; etc., etc.]

D.E.P.,

i., 354-9.

Oats.

Porridge.

Fodder.

Early Indian
Records.

AVENA SATIVA, Linn. ; Fl. Br. Ind., vii., 275 ; Duthie, Field

and Garden Crops, pt. i., 13, pi. iii. ; also Grasses N.W. Ind., 1883, 31 ; and
Fodd. Grass., 1888, 51 ; Mukerji, Handbook Ind. Agri., 247-8 ; Mollison,

Textbook Ind. Agri., iii., 49-51 ; Gramin^. The Oats and Oat Grass.

Habitat.—There are some 13 species, in addition to the cultivated one met
with in India. Of the wild forms all occur on the Himalaya, their area extend-

ing from Baluchistan and Afghanistan in the west, through Kashmir, Kumaon
and Nepal to the extreme east in Sikkim. The species A. o«jjcjv», Munro.

in addition to its Himalayan habitat, occurs on the Khasia hills, the
Nilgiri hills and the mountains of Ceylon. Nowhere are the wild Avenas found
abundantly ; a few plants here and there is their usual condition, though
several (such as a., fatim, Linn., -l. prnfeuala, Linn., and A. gtibspina ta, Clairu.)

are widely dispersed, being met with very nearly throughout the temperate
Himalaya.

History.—None of the truly indigenous species are ever cultivated in India.

And in fact it would seem that the Natives do not recognise them as worthy of

distinctive names, hence they do not separately distinguish the species, and the
following names may very possibly denote any Aveim including the cultivated

A, sativa :—jai, jawi, jei, javi, gandal, ganer, ganhel, gozang, jandel, etc. There
would appear to be no well-authenticated classic names for either the plants or the
grains in India, Africa, Arabia, Egypt, Persia, China or Japan. The bro^nos of the
Greeks and the avena of the Latins were names given to wild species, but there is

no satisfactory evidence that either the Greeks or the Romans cultivated the Oats.

Paulus Mgineta (Adams, Comment., iii., 78) says that the chapter in Dioscorides

on this subject is spurious, and that M^Toeta simply translated Galen. The plant
seems, however, to have been known in Asia Minor during fairly ancient times.

Caspar Bauhin {Theat. Bot., 1658, 470-1) describes and figures two forms, viz.

alba and muda ; and of the former he says that according to Serapion it is called

churtal by the Arabs. A similar reference is made by the Hortus Sanitatia

(1491) to Serapion, but I have not been able to verify the passage in question.

The reference in Pliny to the Germans who lived on oatmeal porridge, would
seem to imply that that was curious and interesting news to the Romans.
The ancient Slav oviaii is connected with the Latin ovia, so that the word
at;ena would therefore mean " sheep-weed." [C/. Helm, KuUurpfl. und Hauat.,

1894, 539.] De CandoUe (Orig. Cult. Plants (Engl, ed.), 373-6) gives the
derivation of oats as from the Anglo-Saxon ata or ate. He then concludes his

very interesting and instructive account of this plant as follows :
—" As all

the varieties of oats are cultivated, and none have been discovered in a truly

wild state, it is very probable that they are all derived from a single prehistoric

form, a native of eastern temperate Europe and of Tartary."

One or two popular writers in India affirm that oats were carried

there in the wake of Chungiz Khan, and that they were well known to

the Mughal Emperors. In the Ain-i-Akbari, 1590 (Blochmann, transl., 135),

mention is made of oats in the chapter on Fodder . It has also been

said that Warren Hastings, when Resident at the Court of Moorshedabad,

experimented with oats on the grounds of the Mothu Jheel, Be that

statement as it may, the cultivation of oats in India certainly dates

from at least the beginning of the 19th century, and though still un-

important has been extended all over the country, especially in the vicinity

of large towns and stud farms. The grain does not appear to fill sufficiently

to justify the attempt being made to introduce it as an article of human
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CULTIVATION AND TRADE OF OATS
AVERRHOA

BILIMBILI^Bood, and moreover its liability to fall from the ears on its ripening, in-

'^"duces its bei!ig harvested when still green. In India, accordingly, it is

used exclusively for feeding horses. If harvested late, the grains are shed

nd the straw loses much in feeding value. The crop is, however, of con-

iderablo value since the straw is recognised as being very much more

nutritious than that of either rice or wheat.

Ill
Cultivation.—This is similar to that of barley. Duthie and Fuller Cultiva-

^Bay that with a copious supply of water, oats will give as many as three tion.

^^«uttings of green fodder, and thereafter make sufficient growth to bear a

thin crop of grain. A large proportion of the Hissar oats area is treated

in that fashion as a green fodder crop. An acre, Mr. Mukerji says, should Yield,

yield 20 maunds of grain and 30 of straw. Mr. Mollison observes that

the finest quality of grain is produced on the lower slopes of the Himalaya.

The crop is grown to a considerable extent in Delhi, Hissar and Meerut

liistricts and to a less extent in Poona, Ahmednagar, Satara and Ahme-
(labad. All the acclimatised forms grown on the plains of India produce

long thin grain with much husk, and the weight per bushel does not

(^usually exceed 35 to 37 lb.

^H In the plains oats are sown in September to October, or as soon as the seasons,

rains have subsided. Mollison, for example, says of Bombay that oats

are only grown as a rabi season crop, and always under irrigation. They

Rrow
best on well-drained friable soils of a fair depth. Very light sand

nd dense clay are not suitable. In fact, adds Mollison, " oats are

rown on the same kinds of soil and under the same conditions as irrigated

rheat and barley." The seed should be broadcasted, and about 100 lb.

to the acre will be required. The crop comes to maturity in 3J to 4 months.

[The grain can be threshed out on a board or trampled underfoot by bul- crushed,

cks. Mr. Mollison says that a fair outturn on good soil would be 1,800

2,200 lb, grain and 25 cwt. straw per acre. Oats as given to horses

India are invariably crushed and mixed with other food substances.

'Cf. Butler, Formaline Treat, of Oat Smut, in Agri. Journ. Ind., 1906, i.,

It. iii., 257-9.]

Trade.—The imports are small and come for the most part in ships Trade,

at bring horses. Oatmeal is also to a certain extent imported under

e heading of " provisions," but as it is not separately declared, no
rticulars can be furnished. But the exports are more considerable than

ould at first sight be anticipated. During the past 20 years or so they

ve fluctuated from 50,000 to 80,000 cwt., valued at from IJ to 4 lakhs

rupees. In 1906-7 the actual figures were 55,518 cwt., valued at

. 2,26,022. The traffic is not, however, progressive. It goes very nearly

tirely from Bengal and to Mauritius.

AVERRHOA BILIMBI, Liniu; Fl. Br. Ind., i., 439; Gamble,

iMan. Ind. Timbs., 119 ; Pharmacog. Ind., i., 248 ; Cooke, Fl. Pres. Bomb.,

i., 168 ; Duthie, Fl. Upper Gang. Plain, i., 132 ; Geraniace^. The
hilimbi, blimhi, belambu, pulich-chakkay, pulusu-kdvd-lu, vilimbi, Iiainojom,

kala-zoun-si, etc. A. Capambola, Linn. ; the karmaranga, khamrak,
kamarangd, kamrangd, tamarak, kamarakha, tamarta, etc. This and the

preceding are commonly cultivated in gardens.
These small trees, called, according to Garcia de Orta, 1563 (Coll., xii.), balitnba

in Malaya and carambolaa in Malabar, are fairly extensively grown for the sake of

their friiits. It is customary to read of their having been introduced by the
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BAMBOOS
THE WHITE MANGROVE

Medicine,

Timber.

Portuguese from America. The kertnerick is not only mentioned in the Memoirs
of Baber {Leyden and Erskine, transl., 325), of a date approximately 1519 a.d., or
about 27 years after the discovery of America, but it is described in such terms
as to leave no doubt whatever as to its identity. Baber gives his account of

this fruit in a list of " Vegetable Products Peculiar to Hindustan," and makes
no sort of suggestion of its having been only recently introduced. These facts,

when taken in conjunction with the existence of a Sanskrit name, may be regarded
as throwing grave doubts on the supposed American origin of the karmaranga. Tlie

fruits of the BiHtubi ripen about the middle of summer and are used in pickles and
curries. The flowers also are sometimes preserved. Of the Vttvnniboia, the
leaves, roots and fruits, having antiscorbutic properties, are used as cooling
Medicines. The fruits ripen about January, and when stewed are very palat-

able. The Natives sometimes eat them raw. When unripe they are astringent
and are used as an acid in dyeing, or to remove iron-mould, owing to their

containing much potassium-oxalate. The Timber is said to be employed in the
Sundribans for building purposes and for furniture. [C/. Linschoten, Voy. E.
Ind. (ed. Hakl. Soc), ii., 33 ; Acosta in Clusius, Hist. Exot. PL, 1605, 286 ; Jacobus
Bontius in Piso, Ind. Utri re Nat. et Med., vi., 102 ; Rheede, Hort.Mal., iii., tt. 43-4 ;

Buchanan-Hamilton, Stat. Ace. Dinaj., 162; Taylor, Topog. Stat. Dacca, 50;
Moodeen Sheriff, Mat. Med. Mad., 75-6 ; etc., etc.]

D.E.P.,
i., 360-1.

White
Mangrove.

Tanning.

Timber.

AVICENNIA OFFICINALIS, Linn. ; Fl. Br. Ind., iv., 604

;

Gamble, Man. Ind. Timbs., 546 ; Pharmacog. Ind., iii., 82 ; Verbenace^..
The White Mangrove, hina (bani), mada, venkandan, karungandan, tivar,

oepata, thame, lameb, etc., etc. A small tree or shrub of the salt marshes
and tidal forests of India and Burma ; found also in the Andaman and
Nicobar Islands and the Malaya.

The Bark of this tree is astringent and used by tanners {Agri. Ledg., 1902, No.
17, 48). The ashes of the wood are used to wash cloth. The green fruit mixed
with butter and boiled is made into a plaster for softening and maturing humours
and to heal smallpox ulceration. The Timber is brittle and employed only for
firewood ; it ia reported as used in the Andamans in the construction of
oil-mills, etc.

D.E.P.
i., 335-7,
370-94,
437 ; ii.,

252-3 ; iii.,

71 80, 498;
v., 225, 675

;

vi., pt. i.,

351.

Bamboos.

Industrial
Classification.

B .

BAMBOOS (the Bambusese of botanists); Fl. Br. Ind.,

vji., 375-420 ; S. Kurz, Bamboo and Its Uses, Ind. For., 1876, i., 219-69,
335-62 ; Gamble, Bamboos of Brit. Ind., Ann. Roy. Bot. Gard. Calc,

1896, vii. ; also Man. Ind. Timbs., 1902, 746-57 ; Hoey, Monog. Trade and
Manuf. N. Ind., 1880, 67 ; Brandis, Biological Notes on Ind. Bamboos,
Ind. For., 1899, xxv., 1-25 ; Remarks on Structure of Bamboo Leaves, Trans.
Linn. Soc., 1907, vii., 69-92

; also Ind. Trees, 1906, 664-85
; Freeman-

Mitford, Bamboo Garden, 1896. To economise space these works will not
again be cited, though freely consulted in preparing the review that follows

of the various economic bamboos of India ; Gramine^.
It is proposed to treat the Bamboos from the practical rather

than the scientific standpoint, and accordingly to deal with them collec-

tively instead of under their separate genera. But many of the purposes
for which bamboos are utilised are met also by the Canes (Calamus, p. 202),

by the Eeeds, and other basket and wicker-work materials (Baskets, p. 115).

The Canes proper are climbing palms, and the Reeds are species of grasses

which, from the industrial point of view, are very nearly identical with
the smaller bamboos. The Reeds proper are the species of Phrat/mites.
as also certain species of Arundinavia, Andvoitogon, Ai-uHdo.
Ischwmiim, Sacchariim and Typha. But many basket-materials

are not grasses, and the link is thus given that carries the attempt
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GENERA AND SPECIES
BAMBOOS
BAMBUSA

ARUNDINACEA
classify these industrial substaiiues away completely from the Baml)oo

ind its assooiates into Mats, until it becomes logically impossible to

sparate Cotton, Silk and Wool—the chief matting materials—from the

Jamboos. the Canes and the Reeds.

The following are the chief Indian genera and species of the BanibuHew
recognised by botanists, together with the more valuable special pro-

»rtie8 of each :

—

Arundlnaria aristata, Gamble : bhibham, babain, rato nig&la. East Himalaya,
It. 9,000 to 11,000 foet. .4. artmtfoUa, Munro ; the smallest of Iiulian bam-
)08, met with in South India and Ceylon. A eiewnm, Kurz : a common
lecies in Burma, distributed to the Noga hills and Assam, alt. 5,000 to 7,500
jt. The jilli bamboo of Assam, where it is used in house-construction.

fairata, \ees ; the Himalayan Bamboo—from the Ravi to Nepal, alt.

1,000 to 8,000 feet. Is the ringdl, nirgdl, ndgre, narri, garri, gorwa, apikso, ningdlo,

thatn, utham, kutino, etc. Culms are exported to the plains where they are

D.E.P.,
i., 335-6,
371.
Bead
Bamboos.
Smallest
Bamboo.

JiM Bamboo.

Himalayan
Bamboo.

rorked up into hookah-inh&i (natc/ia), fishing-rods, lining for roofs of houses,

>W8, basket-work, etc. The neat little baskets used by the Ivillraen to hold
10 wool and distaff with which they beguile leisure hours is made of the ring&l ^'"•

iboo. [Cf. Ind. For., 1886, xii., 414 ; adv., 309 ; Gee, Monog. Fibrous Manuf.
*b.. 1891, 13.]

A. Grifnthiana, Munro ,- khnap or u-»par, a thorny shrub of the Khosia
and Jointia lulls, employed to tie thatch. \Cf. Ind. For., 1888, xiv., 309.J

HonkeviatKi, Munro ; a csespitose species of the Eastern Himalaya—the
\inghani, prong, etc.; affords an edible seed. {Cf. Ind. For., 1888, xiv., 310-4; Edible Seed.

^For. Adm. Rept., 1903, 9.] 4. lutertnedin, Munro ; the nigala, titi nigala,

parmiok, prong nok, etc. An East-Himalayan species, alt. 7,000 feet. Is

jan excellent hedge plant, the culms of which are strong and used for fisliing- Fiahing-rods,

>ds, baskets, mats, etc. Is largely exported from Darjeeling to the plains, ^asketa, etc.

n*. khaminiia, Munro; the namlang (or u-kadac namlang), a species of the
Khasia hills, alt. 5,000 to 6,000 feet. Is often specially cultivated and used
for wattle-and-dab walls. -». *»»•«**!«, Gamble; Naga and Jaintia hills.

A graceful climbing plant which has six stamens and is known as aampit,

keva, etc. It is used in basket-work and in hut-building, etc. .t. .Uatmi, Hat-bailding,

^m^mble, another climbing species, may also be mentioned. It occurs in the

^^fraintia hills and is known as beneng. Is used split as a binding material in

^fkut-building.
^V A. racemosa, Munro ; the moling, phyeum, miknu, mheem, pheong, pat-

^mkiu, etc. A DarjeeUng gregarious species extensively employed in mat- Mats, etc

making and for roofs of Native houses, fences, garden supports, etc. Liirgely

used in. Darjeeling as fodder for ponies {Ind. For., 1888, xiv., 308-9).

A. ttpathiflora. Trin. ; the high-level ringal, garu, deo ningal, etc., of the N.W.
Himalaya (from the Sutlej), alt. 7,000 to 9,000 feet. Is the common under-
growth of deodar and pine. Often flowers gregariously. -*. ii>itr/«f*«jin, Sonth India.

Mees ; the chevari—a shrubby species of the hills of Southern and Western
India, specially abundant on the Nilgiris. Largely used for mats, baskets,

walking-sticks, etc. ; exported to Bombay and all over India. The young shoots
are eaten and the grain has often proved of much value.

Bambusa arundinacea, WUid. The Spiny Bamboo or kanta bans, behor,

hana, katanga, kalak, vaa, ketua, katausi, kotoha, goda, dongi, inagar bans,

ndl hana, vedru, penti-vedru (hollow bamboo), tnungil, kyakatwa, etc. This
tell, graceful bamboo is both wild and cultivated all over India and
iurma, except in the Himalaya and Sub-Himalaya and the valleys of tlie Ganges
id Indus. It is scarce in the Central Provinces but not uncommon in Gujarat. Habitat.

Tery frequent in Orissa and the Karndtak, both as a small and as a Uu-ge

iety, and abundant in the Konkan and on the Western Ghat ranges. In the
jcan it occurs in the valleys (as it also does throughout South India), ascending

the Nilgiris to alt. 3,000 feet. Scarce in Northern and Eastern Bengal and
Assam, but becomes common in Burma from Pegu and Martabon to Tenasserim.

Gamble tells us that it flowers about every thirty years and is reproduced
by seed, but several writers in the Indian press say only twice in a century. A
forest of surpassing splendour is transformed into one of desolation and death.
oon followed by fire, until the charred stems, dust and ashes are all tlmt
remain. But setnling would appear to take place in sections. A writer in the s«H^lilli,^
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Gardeners^ Chronicle describes the manifestation of 1862 as having commenced
in Travancore, extended to Malabar in the following season, and in the next
year to Coorg and Mysore.

The seeds, which somewhat resemble wheat, are edible, and have in certain

years proved of great value in supplementing food-supplies, more especially

since flowering very frequently accompanies seasons of famine or scarcity.

Speakiag, probably of this grain, Church {Food-Oraina of Ind., 102) gives the
nutrient value as 87. He then remarks :

" The food value of bamboo grain,

after the removal of the husk, is high ; its defects are due to the low proportion
of oil and mineral matter." The analysis, he says, shows 73*7 per cent, of

starch, 11"8 albuminoids, ll'O water, 1-7 fibre, 1"2 ash and 0'6 oil. The young
shoots (kalla bans) are greedily eaten and somewhat resemble asparagus ; they
appear above groxmd in August. The leaves are very largely employed as fodder,

more especially for buffaloes and elephants. The leaves and tender twigs are

also used medicinally, being supposed to possess emmenagogue properties.

The sihcious deposit within the joints, known as Tabdshir, though foimd in most,
if not all bamboos, was first observed in connection with this species.

The Culms, which attain a height of 80 to 100 feet, and are 6 to 7 inches
in diameter, are very largely employed (although this is by no means one of

the best bamboos), but they are rather crooked and often knotty. At the
same time the densely interlacing thorny branchlets make it difficult to extract
the felled culms, hence it is not a species that would be cultivated in the
commercial supply of bamboos. But as a hedge it has often proved of great
value, and as Mr. Gamble says, except explosives nothing would have much
effect against it. It is often badly attacked by a small hemipterous insect, an
aphis which has been described under the name of Oreyina bamhuste (Stebbing,
Injurious Insects, 20-2). This attacks the leaves in such multitudes that it

causes a sort of Manna to form. [C/. Taylor, Topog. Stat. Dacca, 1840, 61 ;

Pharmacog. Ind., 1893, iii., 686-92 ; Jasper NichoUs, Journ. Bomb. Nat. Hist.

Soc, 1893, viii., 298; also Ind. For., 1895, xxi., 90-5.]

B. Balcooa, Hoxb. The haiku bans, balkua, bhaluka, boro-bdna, ail

barua, teli barua, wamnah, beru, betwa, etc. This well-marked and most useful
bamboo is a native of the plains on the eastern side of India. The culms are 50
to 70 feet high and 3 to 6 inches in diameter ; nodes swollen with a whitish ring
above and hairy below. It is probably the best and strongest species for building
purposes and is greatly esteemed in Calcutta, but it is not a handsome plant and
would hardly be chosen for ornamental purposes. It is much used for scaffolding

and is very durable if well seasoned by iromersion in water, a process said to

protect it from subsequent attack by Bosti-ieh tin beetles {Working Plans, For.
Jalpai, 1898, 22.)

B. nutans, Wall. The pichle, bidhuli, nal bans, mukial, makal, mahlu,
mahl, paoahi-ding-ying, jotia, deobana, wa-malang, aering-jai, etc. A moderate-
sized graceful species, found on the lower Himalaya from the Jumna to Assam
and Eastern Bengal, doubtfully wild anywhere west of Sarada but common
near villages and along roads and canals in Dehra Dun. In Sikkim it is met with
up to alt. 5,000 feet. Culms 20 to 40 feet high, IJ to 3 inches in diameter, and
having the internodes 15 to 18 inches long. Strong, straight, hard, good and
much esteemed, and since they rise from the ground well apart, plantations of

this species can be easily and profitably worked (Kanjilal, For. Fl. School
Circ. U. Prov., 1901, 367).

B. polymorpha, Muni-o. A common species in the upper mixed
forests of the Pegu Yomah and Martaban, often associated with teak and dis-

tributed westward to Assam and Eastern Bengal. The culms, which are found
in dense clumps, are 50 to 60 feet high and 3 to 6 inches in thickness, much
branched above and curving downwards. The species is known in Bm-ma as
kyathaungwa {kya-thon-wa), in Assam as betud, and in Bengal as jama betud ;

is considered one of the best bamboos for walls, floors, roofs of houses, etc.

\Cf. Ind. For., 1876, i., 22; 1896, xxii., 70; 1897, xxiii., 131, 263; 1903, xxix.
{flowering of), 244-5, 513-6 ; Alpin, Rept. Exp. Shan States, 1887-8 ; Ind. and
East Engineer, 1897, 166, etc.]

B. Tulda, Roxb. The Common Bamboo of Bengal, tulda, jowa, dyowa
bdna, mak, mxikor, kiranti, matela, peka, mirtenga, m,itenga, wati, wamuna, tvagi,

nal-bdns, deo-bdna, bijuli, jati, jao, ghora, theiwa, thaikwa, etc. This occurs in
Central and Eastern Bengal, Assam and Burma, also on the hills of the Northern
Circars and probably in Orissa. It is cultivated tliroughout Eastern Bengal

100



GENERA AND SPECIES

u*

D.E.P.,
i., 394.
Female
Bamboo.

BAMBOOS
DENDROCALAMUS

HAMILTONII
BiirmA, and is peHiaps tho inunt ooiuinun bamboo in tho rice cuuutry of

and Attaani. It is, however, Boraewhat difficult to distinguish from ».

mIamo. and tho two plouta are consequently often much confufied and the Hamo
(<rnuoiilHi- nutueii given to either indiscriminately. It flowers gregariously over

'
' ihle areas, but single flowering clumps are not unusual. The culms are

1 <>aked with yellow ; they att/vin a height of from 20 t<j 70 feet and 2 to
4 in thickness. They are regarded aa strong, but not so much so as those
.of «. ttairoua, Roxburgh says that if seasoned in water they become fairly

durable, otherwise they are soon devoured by a small Homtt-iriium beetle. Tho
lulms are used for building purposes, roofing, scaffolding, making mats and
laskets, fans, window-blinds, etc., and when young are pickled and eaten.

B. vulgaris, Schrad. In Bengal this is the bdaini or bdnsini, that is " Female
Btunboo "—a name which in South India is also given to Ji. nrtiittituneea.

other parts of the country it is the Golden or Yellow Bamboo, baridla, aun-
rogai, kuUuk, or kallak, or vanaa-kulaka, kulna, una, wanet, etc. This cosmo-
olitan spocioa is cultivated and runs wild over the warmer parts of India and
iurma ; its original country is imcertain, but it is found in Java, Mauritius, Habitat
Madagascar, Algeria, the West Indies, Mexico and Central and South America,

itc., etc. The culms are bright green or striped green and yellow, polished,

ng. They attain a height of from 20 to 50 feet with a diameter of from 2 to

inches. The nodes are hardly raised but have a ring of brown hairs. The species
used chiefly in basket-making and to some extent in house-construction.

Cf. Lisboa, Bomb. Qraaaea, 1896, 140 ; Talbpt, Liat Treea, etc., 1902, 347 ; Firmin-
r, Man. Gard. Ind. (ed. Cameron), 1904, 321.]

Cephalostachyum capitatum, Munro. The gobia, gope, payong, aiUea,

etc. A shrubby semi-scandent bamboo found in the North-East
Himalaya and in the Khasia, Jaintia and Naga hills. Is a graceful plant North-
which often forms dense thickets. The wood is used by the Lepchas in pre- eastern
ference to that of any other kind (for making bows and arrows), and is also

regarded as good for baskets. The joints of the culms are often 2^ feet long.

The leaves are employed as Fodder and the seeds are eaten in times of scarcity.

C. pergracile, Munro. Is known as latang, madang, tinwa, kengwa, etc.

A deciduous arborescent bamboo common in Burma, and after Jtemtro-
rata miiM atrlrttm is there, perhaps, tho most abundant of all species. It

occurs also in Chota Nagpur and Assam and is being cultivated experimentally Burmese
in South India. The culms are largely used for building purposes, floating Species,

timber and mat-making. In Burma the joints are employed for boiling the
kauknyin or glutinous rice, the effect being to produce a long mould of boiled
ice which can be carried about and eaten on journeys. In Manipur I observed Oooking-pofcg.

y coolies invariably cooked their food in joints of green bamboo. The fact of

their being green and the presence of the fluid within, seemed to render the
fire incapable of burning these wooden cooking-pots.

Dendrocalamus Brandlsii, Kurz. This is sometimes confused with
1*. yigaitteuM. and. like it, is often called wabo. Its proper names are kyelowa,
wapyu, wakay, waklu, etc. Mr. Alpin (Rept. on the Shan Statea, 1887-8)
calls it kyello bamboo. It is a lofty tufted evergreen species with ashy-grey
culms from 60 to 120 feet in length and 5 to 8 inches in diameter. It is found
in the tropical forests of Pegu and of Martaban up to alt. 4,000 feet, chiefly on
calcareous rocks. It is said to flower sporadically and not to die off after flower-

g. Nisbet {Burma under Brit. Rule and Before, 1901, i., 381) says the culms are Boat Masts,

ployed for boat masts.
D. giganteus, Munro. This truly gigantic grass is a native of the Malay

eninsnla but much ciJtivated in Burma, where it is known as wabo and in
Bsam as worra. It is used in Burma for posts and rafters in house-building,
br carts, etc., emd the joints for pails, boxes, flower-pots, etc. The large culms Bamboo,
often 120 feet long and 25 to 30 inches in circumference) are said to fetch

jj^^^
2-4 each, or in quantity, Rs. 150 to Rs. 180 per hundred. At the Colonial prices.

d Indian Exhibition, London, I had extra fine culms cut into short lengths
d prepared as umbrella stands, when they readily fetched 5a. to 10«. eewh, accord-

g to size. \Gf. Varthijma, Travels, 1510 (ed. Hakl. Soc), 218-9.]
D. Hamlltonli, Nees a Am. In the lower North-West hills this is D.E.P.,

called chye ; in Darjeeling tama, poo, and pa-ahing ; in Assam and Burma iii.^ 71-2.
kokwa or kakua, toah, pecha, fonay, wanoke, ivabo-myetsangye, etc. It is a large Hill
bamboo that flowers sporadically and also gregariously. It occurs in the North- Bamboo.
East Himalaya, Assam, Khasia hills, Sylhet and Upper Burma, and is distri-
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buted westward to the Sutlej, though beyond Nepal it is doubtfully indigenous.
The culms run from 40 to as much as 80 feet in height and from 4 to 6 inches
in diameter ; the nodes are marked with root-scars, the intemodes are 12 to 20
inches in length, and the walls half an inch thick. It is the common bamboo of

Darjeeling, the Duars and Assam, and is universally employed for all kinds of basket
and mat work. For building purposes it is not much esteemed. The young shoots
are eaten as a vegetable, and in Assam a specially prepared substance known
as gasa-tenga is eaten as a luxury (Hooper, Rept. Labor. Ind. Mus., 1905-6, 37).

The inner layer of the culm-sheath is utilised for covering Burmese cigarettes.

Referring to its straggling habit, Mr. Oliver says :
" When they have no trees

to support them, the main stems bend over, forming impenetrable thickets, and
the lateral branches ascend vertically, often forming shoots nearly as long as the
main stems." Mr. Manson alludes to the value of this species to the tea-planters

of Darjeeling district in shading their plantations from hot and violent winds.
[C/. Agri. Ledg., 1896, No. 27, 245, 260; Kanjilal, For. School Circ. U. Prov., 1901,

369 ; For. Admin. Rept. Assam, 1896-7, 14.]

D. Hookeri, Mum-o. Th" aeiat, usaey, sejsai, aijong, denga, ulcotang, patu,

till, kawa ule. A large bamboo with long curving branches, met with in

the Khasia and Jaintia hills, alt. 2,000 to 5,000 feet, in the Daphla hills, also

Sikkim, and is distributed to Bhamo in Upper Burma. The culms are from 50 to

60 feet high and 4 to 6 inches in diameter, walls about 1 inch thick and intemodes
1 8 to 20 inches long. The culms are used in making water and milk pails (chungaa).

D. longispathus, Kurz. A large and handsome bamboo of East Bengal
and Burma, chiefly near streams. It is known as the khang, ora, wa-yu
and talagu. Wa-ya in Burmese means " Stinging Baroboo," a name given in

allusion to the irritating hairs on the sheath. The culms reach to 60 feet high ;

intemodes 10 to 24 inches long and 3 to 4 inches in diameter, with the walls

half an inch thick. It often roots at the nodes, and the culm sheaths are papery
and more or less persistent. It is not much appreciated as a building material,

though used when better kinds are not available. [O/. Madras Adm,in. Rept.

(numerous passages), 1888-9 to 1898.]

D. Sikkimensis, Gamble. The pvxjriany of Darjeeling, wadah of the Garo
hills and the tii-ia, vola in Nepal. A large bamboo, with csespitose stems and
few culms, but these 50 to 60 feet or more high and 5 to 7 inches in diameter.
It occurs on the hills of the North-East Himalaya—Sikkim and Bhutan—at
altitudes of 4,000 to 6,000 feet, also at Tura in the Garo hills, and is cultivated

in several localities. It is the largest and perhaps the most beautiful species in

Sikkim, where its thick culms are preferred for making the chungas (or pails)

in which water and milk are carried and butter churned. But the leaves have
the evil reputation of being poisonous to cattle and horses.

D. strictus, Nees. This is the most common, most widespread and
most universally used of all Indian bamboos. It is the "Male Bamboo," the
bdna, bdna kdban, bdna khurd, karail, mathan, m.at, buru mat, aalia bans, halpa,

vadur, bhiru, kark, kal m,ungil, kibi bidaru, sadhanapa-vedru, kauka, m,yinwa,
etc. Is deciduous, densely tufted, gregarious, has strong often solid culms,
which average from 30 to 50 feet high and 1 to 3 inches in diameter. It occurs
on all moderately dry hills throughout India and Burma, except in Northern and
Eastern Bengal and Assam. In South India and Burma it reaches a large size

and has hollow culms, while in the drier Deccan hills and the SiwaUks it is smaller
but has nearly solid culms. Flowering is usually gregarious : the flowers appear
in the cold season, the seed ripens in June and is shed, but the husk remains.
After flowering, the plants die and are replaced by seedHngs.

Col. Doveton (Ind. For., ix., 529) gives an account of the Indian uses of this

bamboo in connection with the Central Provinces, that might be consulted as it is

characteristic of the species wherever found. Amongst other uses, he mentions
rafters and battens, spear and lance-shafts, walking-sticks, whip-handles, the
manufacture of mats, roofing, sieves, hand-punkahs, umbrellas, chairs, vessels

for holding grease and oil, bows, arrows, and cordage, etc., etc. When converted
into charcoal is in request for the finer smiths' work. The dry stems are also

used for torches and the production of fire by friction. The leaves are much
sought after as food for buffaloes and even for horses. The seed is used in times
of famine as a food-grain, and the young and tender shoots are also largely eaten
as vegetables {Rec. Bot. Surv. Ind., 1903-4, ii., 29, 156, 196). In another
paragraph particulars will be found of the recent and highly interesting discovery
of manna (saccharon) seen on this species. [Cf. Agri. Ledg., 1900, No. 17.]
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One of the chief European u»»e8 for tluH brtmboo is the manafaoture of lancro- !;iiro|.<u»n

ihafta. For thin purpose solid stems of uniform thicknoHS are essential. But u<'uviU'l.

apparently they are only here and there completely solid. Thus the supply is

unequal to the donian«l. Split up and again luiited they are made into finhinR- KUliteg'rods.

rods. For bamboo furniture the hollow stems are now largely utilised. In Parniturs.

India it fetches from 8 annas to Rs. 1-8 per hundrwl in the forests, but the Price,

transport charges to the coast are the chief items of expense. Gamble estimates

the total annual production at possibly 100 million culms, [df. For. Admin. Rept. Production.

C. Prov., 1892-3, 13-4; Lisboa, Bomb. Orasitea, 1896, 141-4; Lovegrove, Ind.

For., 1900, xxvi.. 433-42; Smythies, /nd. For., 1901, xxvii., 126; Kanjilal. For.

Fl. School Circ. U. Prov., 1901, 369; Church, Food-Orains of Ind., suppl., 1901, 7;

Branthwaito. Ind. For., 1902, xxviii., 233; Muriel, Ind. For., xxix., 607-8.]

GIgantochloa macrostachya, Kurz. The tekserah, modi, madaywa, wanet, D.E.P.,
wabray, etc. An evergreen bamboo with striped culms from 30 to 50 iii., 498.
feet long and 2J to 4 inches thick. Native of Assam, Chittagong and Burma. Striped
«. rrt'tlriiiatn is the beautiful striped species oft«n cultivated in India but Bamboo.
introduced from the Malay. Gamble suspects «. mtfiruiata, Kurz. the kalia of EaHtern B<>n«al

Bengal and talaguwa of Burma, may have to be placed under OjcvtBitanthem. and Burma.

Melocalamus compactlflorus, eenth., Hook., /. This arborescent, tufted and D.E.P..

scandont evergreen occurs in Eastern Bengal and Burma, viz. from Sylhet i,, 372.
and Chittagong down to Martaban, but is frequent only between alt. 4,000 Scandent
and 6,000 foot. It is in Burma known as wa-nwe, in the Kachin country as Bamboo.

inwa, in Chittagong as lota, and in Sylhet as daral. The culms are Eastern Bengal
rgely used for basket-work, and wlien split in the green state may be reduced and Banna.

i«i such fine and pliable strands that they may be woven. It is the material Woven,

employed in the construction of the shoes worn by the Kachin, Shan and Chinese

traders seen in Bhamo, and in the characteristic lacquered ware of Upper Burma. Large Edible

The seed is large, edible and mealy, somewhat resembling the chestnut. [Cf. Seed.

Ind. For., 1902, xxviii., 432 ; Ind. Art at Delhi, 1903, 223.]

Melocanna bambusoides, mn. This is sometimes called the berry-bearing du.P.
bamboo and is known by the following vernacular names

—

muli, metunga, ^ 225.
paia, taria, wati, artem, turiah, watrai, kuyaungtoa, pagu-tulla, kayintua, etc. tjq_-_.

Is often called the Torai bamboo. An arborescent evergreen, with distant T»a»Yiboo
culms, arising from the ramifications of an underground rhizome. Met with
throughout Eastern Bengal and Burma. In Chittagong it is perhaps the most
prevalent species, and is universally employed for building purposes and mat- Building

making. It is very largely exported to Lower Bengal, and according to the Purposes,

forest returns about 16 million culms are yearly required in the Gangetic Delta. Mat-making.

It is, in fact, from the Indian standpoint, one of the most valuable of bamboos. Trade.

Though thin-walled is strong and durable and has the great advantage of Most Valuable

being straight and of possessing only very slight knots. It is doubtless the Bamboo.

paia and aworja bamboo referred to by Lewin, who observes that white-ants white-ant-
will not attack it. Gregson says the young shoots are often killed by a beetle— proof.

Cyi-totfartieiiiM tnttaipt-H (Ind. For., XXV., 420). The fruit is large, edible

and occasionally germinates and makes as much as 6 inches growth before it

drops from the stem (Stapf, Trans. Linn. Soc, 1901-5, vi., 409-23). Tabdshir T(U>iUhir.

is often very abundant in the stems (Roxb, Fl. Ind., ii., 197).

I Ochlandra travancorica, Benth., ex Gamble ,• irakalli (Brandis), Uta, irul, Djj.P.
(Bourdillon). A shrubby gregarious reed or bamboo, met with on the moun-

j^ '372.*

tains and plains of South India (in Tinnevelly and Travancore districts), up g'outh'
to alt. 3,000 to 5,000 feet. It has exceptionally large flowers and fruits and Indian
as many as 120 stamens in one spikelet, united more or less into a tube. The n^ged.
culms attain a height of 20 feet, and the internodes are sometimes 5 feet in length. Bamboo.
T. F. Bourdillon, Conservator of Forests, Travancore State, has furnished much
useful information regarding this species. It flowers, he says, gregariously
every 30 to 40 years, then dies down. The shoots when 6 to 9 months old
constitute a splendid paper material. For some five years or so a paper-mill Paper Material,

wtis run in Travancore which used this material almost exclusively. The fibre

has been pronounced superior to esparto but the expense of chemicals killed

the industry, a.3 it seems a larger quantity was required than with other paper
materials. [Cf. Ind. For., 1899, xxv., 162.] D.E.P.,

Oxytenanthera nlgrocUIata, Munro ; podah (And.) nxishut (Garo), bolangi y' 075
bans (Orissa). A tufted evergreen species found in Orissa, Chittagong, Burma, Eastern
the Andaman Islands and Malay Peninsula. Used in house-building and peninsula
for basket-work. Species.
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0. Stocksii, Munro. The koda, ur sheme, etc., a slender bamboo of the
Konkan. Talbot (List Trees, etc., 1902, 348) says it is commonly cultivated
along the coast but is rare in the Ghat forests. It is a strong bamboo, used for

punting-poles. Native umbrellas and baskets.

Pseudostachyum polymorphum, Munro; filing, purphiok, paphok, wachaU,
hajal, tolli, ndl, bawa, etc. Large shrubby or semi-arborescent bamboo, has
culms arising singly from a long, creeping, jointed rhizome. Tall and branched
at the top only, thus often taking support from neighbouring trees. Young
shoots come away freely and are very straight. This species occurs in the
Eastern Himalaya, Assam and Upper Burma and ascends the hills (to alt. 5,000
feet), but is most abundant and prolific in moist valleys or under the shade of

trees. It is a very valuable bamboo, and in Sikkim is considered the best

sort for the basket-work used on the tea estates, etc. The culms are easily

split and the laths flexible and durable. It is also largely utilised in the manu-
facture of mats and for tjdng the rafters of huts.

Teinostachyum Dullooa, Gamble. A moderate-sized tufted bamboo,
tending to become scandent. Occurs throughout Northern and Eastern
Bengal and from Bhutan through Assam, Sylhet and Chittagong to Upper Burma.
There are two forms (possibly two species), a large and a small. The follow-

ing vernacular names have been recorded for these : the larger form

—

dolu,

dullooa, paksdlu, pogalo, wadroo, gyawa; and the smaller

—

silloh, hajail, thaik-

waba, etc. The culms are used as water-pails and in the manufacture of umbrellas,

also for basket and mat-work, and in the manufacture of the small boxes used
to carry pan. It is also employed locally for building purposes. Lewin {Hill

Tracts of Chittagong, 1869, 130) speaks of the large kind as much employed for

making the mats used in loading vessels with cargo.

T. Wightii, Bedd. The hiMla, wontenulgi, etc., is a tall semi-scandent
bamboo found on the slopes of the Western Ghats from North Kanara to

Cape Comorin (alt. 3,000 to 5,000 feet). In North Kanara, according to Talbot
(List Trees, etc., 1894, 206), it is much used in the construction of temporary
bridges.

Thyrsostachys siamensis, Gamble. This is called "The Umbrella-handle
Bamboo," or the " Monastery Bamboo " (»= kyaung-wa) becatise of its being
commonly cultivated in the monastery gardens, especially in Kyaukse and
Meiktila. One of the most elegant of bamboos because of the regularity of

its nodes. It is csespitose and deciduous ; the culms become 25 to 40 feet

high and 1^ to 3 inches in diameter; are straight and not branched till high
up but are covered with the persistent old sheaths. It is found in Burma
from Mandalay to Tenasserim ; also in Siam. It is largely exported from
Moulmein and used for umbrella handles, for which it is well qualified, being
light, strong and straight. \Gf. Mason, Burma and Its People (ed. Theobald), ii.,

99 ; Firminger, Man. Oard. Ind. (ed. Cameron), 1904, 321.]

GENERAL STATEMENT OP THE PROPERTIES AND USES OP
BAMBOOS.

Uses. Few plants are more valuable to man, especially to the inhabitants of

tropical countries, than the various species of the arborescent grasses

collectively denominated the Bamboos. The Flora of British India

describes 117 species as met with in India, and refers these to 15 genera.

All Bamboos of All bamboos may be viewed as of economic and industrial value, but the

majority do not differ very materially from one another. It accordingly

follows that a general statement of the properties and uses of the bamboos
collectively may be of value, especially when taken in conjunction with

the fairly detailed enumeration of the specific peculiarities of the better-

known forms already furnished.

The Culm or Stem.—It may be said that under most of the genera

indicated one or more species of gigantic or even arborescent grasses have
been described by botanists, each of which might popularly be called a
" Bamboo." Many authors, however, speak of Bambtisa arundinacea
as " the Bamboo," an expression which is quite incorrect, since the Spiny
Bamboo of South and West India and Burma is by no means either the
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most useful or the most abundant species in India as a whole. It is quite

( ustomary also to read of liambusa vHlyails Tendered &s "The Common
Bamboo," whereas in India, at least, that cosmopolitan cultivated species

is hardly a common plant. In the rice-producing areas it might in fact

be more correct to speak of Hnmhusa TiiUla as " the Common Bamboo,"
and as far as Bengal is concerned that certainly is the most abundant

species, although It. lialvooa is nearly as plentiful and ever so much more

useful. On these grounds the haiku bans would be pronounced " The
Bamboo " by the people of India. The terra " Male Bamboo " is given

to any solid (or nearly solid) bamboo used for spear or lance staves and
for walking-sticks, though it is more particularly applicable to Dendro-
ratanius stHrttts. Aruttdhiaria Prainil and Ojcytenanthera
JStochtiii have also, however, more or less solid culms.

jj
The home of the giant forms of bamboo is the tropical and extra-

tropical forests ; in the temperate zones they dwindle down to mere
under-shrubs, until they become scarcely distinguishable from other

asses. Anntdinaria denniflora might be described as the smallest

nd Dendrovalannis f/if/antens (or 7>. Brandisii) the tallest of

bamboos. Some species have their stems of nearly one thickness through-

out, and possess at the same time very long joints ; such are specially

designated as umbrella bamboos because suitable for umbrella handles.

Of this nature may be mentioned Arundinaria fVif/hfiana, Oxiften-
ntfiera Stocksii, PhyUostachfis batnbusoides, and Thyvsostachys

itiainensis. In this connection it may be observed that a Calcutta firm,

who manufacture umbrellas on a large scale, have to import from China

he canes they use as handles because India does not appear able to compete
quality and price with the imported article. Other species form long

in tubes such as Arundinaria falcafa,a,nd are, inconsequence, described

as huka-tuhe or fishing-rod bamboos {Ind. For., 1889, xv., 92, 141). While
still others have very thin and uniform shells with large cavities, and are

in consequence readily adaptable for water-pails, milk-churns, drinking-

jugs, and the like. Of this nature may be mentioned Banihusa paUida,
Dendrocalanius sihkiniensin and Teinostachymn IJitllooa. Of
a very different kind are those specially valued because of the ease

with which they can be worked up into mats and baskets, as, for

example, the various species of Arundinaria, Banihusa vulgaris,
Cephalostachyunt eajtitatuni, Dendrocalanius Hamiltonii, Melo-
i'alantus coniparfi/torus and Pseudostachyuni polymorphuni.

(Burmese lacquer-ware consists very largely of neatly made boxes, trays, etc.,

iof bamboo wicker-work coated and polished with the thitsi varnish {Ind.

Art at Delhi, 1903, 218-24). Lastly, certain bamboos are prized in house
and boat construction or for scaffolding, because of their great strength.

These are 7irtM<7>M.sff Bafcooa, B. nutans, B. TiUda, Dendrocalanius
ffif/anteus, I), stricfus and Melocanna hanihusoides. Mr. Hannan
{Textile Fibres of Comm., 145) says :

'* The stems of Bamboo when spliced

are known in the brush trade as the Bamboo fibre. The fibres used are

about an eighth of an inch in width and 6 to 7 inches in length. They have
a good elastic bending property. . . . This material is also known to

I

the trade as ' Patent Bass.'
"

The bamboo stem, as in grasses generally, consists of a more or less

hollow culm, with transverse solid joints called nodes. The thickness of

the woody shell and the length of the internodes varies exceedingly in

[
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the different species. One peculiarity is preserved by all bamboos, namely,

the rapid growth of the young shoots. This is a most important provision,

for a branched shoot could never penetrate through the crowded mass
of mature culms. Having in about a month reached its full height and
thickness, the shoot commences to produce its branches and branchlets,

and thus weighted, it curves into the graceful plume which is the

elegant and familiar feature of most species.

As a rule the bamboo is gregarious, establishing itself so thoroughly

over certain portions of wild forest tracts that it very nearly exterminates

all other forms of vegetation. Seen from a height, nothing could be more
lovely, but, to the traveller who for days together may have to clear a

path for himself, the interminable monotony, the twilight shade and death-

like stillness, broken only by the sighing of the grating culms, make the

bamboo jungle dreary in the extreme. In mixed forests, an occasional

clump has a most pleasing effect. It supplies the traveller, moreover,

with some of his most essential materials of equipment. Indeed, where

bamboos are plentiful tents may be dispensed with, for, through the expert

handling of that material, the camp followers, armed with large knives,

can in a remarkably short time erect a comfortable hut and furnish it-

with beds, tables and chairs, all constructed from the bamboo. Sir J. D.

Hooker {Him. Journ.) observes that it took " the Leptchas about twenty
minutes to construct a table and two bedsteads within our tent." Lewin
{Wild Races of South-Eastern India, 1870, 28-30) says : " The hillman

would die without the bamboo, and the thing he finds hardest of credence

is that in other countries the bamboo does not grow, and that men live in

ignorance of it." A writer in The Pall Mall Gazette published in 1893 a

of charmingly told story of bamboo and its uses. He said the Orient was
wreathed in bamboo ; it was the one characteristic common to all the

East,—bamboo was in fact symbolic of the East. Mason {Burma and

Its People (ed. Theobald), 1883, ii., 102-3) gives a brief sketch of the

varied uses of the bamboo, in which the methods of procuring fire from

that material may be found specially interesting.

Popularly, bamboos may be divided into those which grow in separate

clusters or clumps, and those which send up their shoots singly from an
underground root-stock, and thus form continuous patches of perhaps

many miles in extent. The former are characteristic of the tropical, and
the latter of the extra-tropical or temperate forests. Each clump bears

from 30 to 100 culms, which attain a height of from 30 to 100, or even

130 feet. The creeping bamboos are often exceedingly valuable. Of this

class may be mentioned Pseiidostachi/uin x*oluniorphiini—an East

Himalayan and Burmese form—and Melocanna banibusoides, one of

the most valuable species and one which is extensively exported from

Chittagong. Of this kind may also be mentioned Bambusa nutans—
a Darjeeling bamboo. The distance apart of the culms is a feature of

commercial value, since the difficulty of removal of ripe culms from dense

clumps is a serious disadvantage in some bamboos. A few are climbers

(such as Arandinuria Prainii, CejthalostacJii/uin capitatum and
Melocalamus comxtcictiflortis), their festoons and pendulous boughs
passing gracefully from tree to tree.

the For about two-thirds of its lower portion, the culm of most bamboos
is unbranched, or possesses only very short and inconspicuous branches.

On escaping from the ground the shoot attains very rapidly its full dia-
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meter and appears like a great scaly cone, <-.lad in lar^e embracing nheaths.

Solid -stximmed bamboos are, as a rule, much smaller than hollow ones,

but bamboo culms may be said to range from the thickness of a goose's

quill to more than a foot in diameter. Until the brunches have been

fully developed the culm is not mature. The branches are produced from
below upwards, and with their appearance the st-em gradually matures.

A good deal has been written as to the rate of growth of the shoot, but
up to the present exact and definite figures, even for the important species,

cannot be obtained. It is probable that an average of three inches per day Rate of Ofowtb,

would not overstate the growth of the young shoots of the more important

^^bamboos. This seems also, in the majority of species, to take place chiefly

^^Bt night and to continue for a month pretty uniformly, being increased if

l^^nything by fine clear days, and retarded apparently by damp and cloudy

weather. The period of sprouting is generally about the beginning of the

ll^Hrains. Repeated cutting of bamboo-shoots considerably weakens the

^^itock, while the cutting of full-grown haulms does no more injury than
^ ^Knowing does to grass. Indeed it is believed that too much cutting of

I^Pphoots results in early flowering of the stock, and in most cases death to the
* plant. This fact has an important bearing upon the question of the

jjLapplication of the bamboo for the manufacture of paper, since young and
j^Biot mature culms are necessary for that purpose. The number of shoots
^ ^"produced yearly from each clump varies according to the vigour of the

individual and the peculiarities of the species. It is believed that the

larger species produce 12 to 20 and the smaller 30 to 50. If we assume 10

a year, that would mean 300 culms in 30 years, which is the mean age of

most species. The greatest possible variability exists in the colour and
markings of bamboo culms. Some are pale-coloured, others dark-green,

some bluish, others yellow, or again others are variegated. Solidified buds
are sometimes developed into formidable recurved spines, or below the
sheath a whorl of rootlets are produced which harden into spinescent

bodies. These are popularly called the spiny bamboos. For the purpose spinyiSmfcwBl

of live fences the spiny bamboos are specially valuable, such as li. aruti-
dinacea and B. Blumeana. The last mentioned is split and made
into mats and sugar sacks in Java. Most bamboos show a tendency to

flatten above the nodes ; especially is this the case with Phyllostachfis, wuangee canes.

the genus that affords the " square " bamboo of China. The Whangee
ines are obtained from 1*. nif/ra. [Cf. Or. Comm., 1813, ii., 545

;

^obs&n-Johson (ed. Crooke), 1903, 969 ; Kew Mm. Guide, No. 2, 78.]

Durability of the bamboo depends, in the first instance, upon the culms
>eing cut when mature. Specific peculiarities render some culms more
lurable than others, as, for example, the thickness of the woody shell, and

[ihe amount of silicious matter deposited within the tissue. In this latter

respect bamboos vary exceedingly. Long immersion in water greatly

enhances the durability, rendering the stem less liable to the attacks of

insects, owing to the sap, which they are fond of, being quickly extracted.

Flowering of the Bamboo.—A great deal has been written regarding Flowering
exceedingly curious and interesting subject. All the specids com-

llnence to flower when in full leaf, but as the inflorescence expands the
leaves as a rule fall oft, until when in complete flower the clump or certain

portions of it are leafless. In some cases special flowering culms are

produced, at other times every culm flowers, the flowering portion of the

entire clump dying ofi after the seed has been matured. In a few instances
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tlie plant continues to flower as a perennial, while some bamboos are

entirely annual, flowering and dying down to the ground every year.

With all the larger species the flowering stage is reached after a prolonged

period of vegetation, variously stated at from 25 to 50 years, and is almost

regularly followed by the death of the whole stock. But the most curious

circumstance in the flowering of bamboos may be said to be that while

certain species are sporadic, others are gregarious. That is to say, a few

plants here and there flower in the one instance, and all the plants of the

same species flower simultaneously in the other. In the alphabetical

enumeration above the reader will find occasional mention of this feature.

According to some writers the gregarious flowering is due to specific

maturity being attained at a certain age, when flowering ensues on all the

plants derived from the same stock. According to others, flowering is

directly a result of climatic conditions. Both opinions may be true, and
this is probably the wiser solution of the phenomenon—^in other words, a

bamboo may not flower before it has attained a certain age, but its flowering

may be retarded or accelerated by climatic influences. It is an undoubted
fact that the flowering of the bamboo is decidedly influenced by the causes

which bring about famine, for the providential supply of food from this

source has saved the lives of thousands of persons during several of the

great famines of India. Sleeman (in 1836) suggested that it might save

the complete destruction of the bamboos of a district to introduce seedlings

obtained from the same species found in remote localities. Whether or

not this would have the desired result cannot as yet be stated. But it

appears certain that it is immaterial whether cuttings are taken a few years

or many years before the flowering ; the parent as well as plants raised

from it by cuttings, will flower and die simultaneously. Indeed it has

been shown that cuttings taken a year or so before the flowering, if unable

to produce flowers, nevertheless die with the rest. [Cf. Brandis, Ind. For.,

1900, XXV., 10-25 ; Bean, Kew Bulb., 1907, 228-33.]

Propagation of the Bamboo.—This may be effected :—/. By Seed.—
The slowest but most satisfactory process. Some species germinate while

the seed is still attached to the plant, the young seedlings dropping from
the parent when about 6 inches in size. Nothing is known as to the

period of vitality of the bamboo seeds, but if carefully collected and
matured in the usual way, they may be sent from one part of India to the

other in good condition. But this, of course, applies only to those which
fall from the plant before germinating. Seedlings, however, require 10 to

20 years to attain a growth sufficient to admit of full cropping, the period

varying slightlj'' according to the species grown and the locality of

production.

2. By Cuttings.—This is the process most frequently adopted in

artificial production. The lower part, say 3 feet in length, of a growing
half mature stem is placed in the ground shortly after the commencement
of the rains. This is most frequently cut off so as to leave, if possible, a

portion of the rhizome attached. The cutting should be made a little

below one of the nodes and buried so as to include two nodes. Sometimes
the cuttings are laid lengthwise along the ground on a specially prepared
soil, and the sproutings at each node with their rootlets are afterwards

severed and transplanted to their final positions.

Fibre as a Paper Material.—" Of all the fibre-yielding plants known
to botanical science, there is not one so well calculated to meet the
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pressing requiremeiita of the paper trade as ' Bamboo,' both as regards

facility and economy of production, as well as the quality of the * paper-

stock ' which can be manufactured therefrom
;
grown under favourable

onditions of climate and soil, there is no plant which will give so heavy
.1 crop of available fibre to the acre, no plant which requires so little care

for its cultivation and continuous production." These are the opening

iMitences of Mr. Routledge'a most useful and interesting pamphlet on
liamhoo as a Paper-Making Material, published in 1875 (also Bamboo and
lis Treatment, 1879). I had the pleasure of meeting Mr. Routledge during

his. visit to India. There seemed then a possibility of doing something
with bamboo. He spared no pains to test his theories and expectations.

^Unfortunately he died shortly after having learned that there were prac-

^^Wcal as well as physical and chemical difficulties that seriously opposed

^^le growth of a trade in this new paper material. These may be briefly

I^Hommarised as follows :

—

'^^
1.—The young shoots only being serviceable for paper-making, three

.serious difficulties arise :—(a) the bamboo shoots appear from June to

July and are in condition during August and September, but by the end of

(October are too old
; {b) the stock suffers severely from the removal of the

-lioots
;

(c) each clump can yield only about three or four shoots a year.

12.
—Experiment seems to have failed to induce the bamboo to

iroduce a continuous supply of shoots throughout the year,

i 3.—A large percentage of the old stems requires to be left on the stools,

itherwise the plants are killed, and this same danger exists in complete
emoval of the young shoots. Hence methodical working of the jungles

becomes essential, thus considerably increasing the charges of collection

^bid transport. Sir George King demonstrated that if all the shoots be
^Bemoved for three successive years the plant is killed. This danger may

however, be averted for a time by systematic working of the clumps,
but it appears to be ultimately certain to ensue.

4.—During the months in which the bamboo shoots appear, the climate

Rf
the most important bamboo tracts is such that labour could not be

btained. In fact, bamboo forests occupy, as a rule, uninhabited districts

- .endering the labour question, apart from the dangers to human life, one
of the most serious difficulties.

5.—The freight and transport charges incidental to all raw products

E^'^ich

have to be conveyed for long distances are very considerable,

fact, owing to the scattered nature of the clumps which form bamboo
gles, human labour would be the only means of collecting the material
jentres from which it could be conveyed to the factory.

6.—A most unexpected difficulty, which in itself almost renders the
nboo unsuitable for paper-making, exists also in the hard adpressed hairs

...Jch cover the scales and young stems. It has been found impossible to

remove these, and they are not only dangerous to the men employed, but
injure the paper seriously. [In passing it may be added that in Java
these hairs are reputed to be used as a criminal poison. Gamble points
out, however, that the difficulty in the hairs does not exist in Melocauna.]

7.—As demonstrated in Travancore with perhaps the most likely

bamboo {Ochlandra, travancoHca), the amount of chemicals required
is prohibitive.

Mr. M. Hill (Ann. Rept. Board Sden. Adv. Ind., 1905-6, 92-3) gives a
more hopeful view of the prospects of bamboo as a paper material. He

109

ObiecUoDB and
Dlfflcalties.

Contlnuoas
Sapply.

Death of the
Clomps.

Unfavourable
Season.

Freight Charges.

Poisonous Hairs.

High Percentage
of Chemicals.



BAMBOpS
Tabashir THE INDIAN BAMBOOS

Medicine.

Manna.

Tabashir.

Two Kinds.

Agent of
Formation.

Metabolism.

there observes, " It is considered that the manufacture of paper pulp would
be practicable from a commercial point of view ; the prospects of an ex-

port trade for unbleached bamboo pulp appear to be favoiirable, having

regard to the excellent quality of the pulp prepared under favourable

conditions. It is estimated that a ton of unbleached bamboo pulp could

be produced for £5 10s. including manufacturing costs, interest and
miscellaneous charges. This cost, supplemented by the freight to England
and sundry dues, would be increased to £7 10s. as the price delivered to

London or Liverpool. Considering the quality of the pulp, a profit should

be realised, since wood pulp is valued at £8 to £9 a ton. The manufacture

of bleached bamboo pulp for export does not, however, appear to be

promising chiefly in consequence of the high cost of importing bleaching

powder and the deterioration of this chemical in a warm climate. The
value of the pulp for local use in a paper mill in Burma is considered un-

doubted, and the manufacture of paper from bamboo offers favourable

possibilities as a new industry for Burma."
Wiesner {DenJcscJit. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 7, 8),

quoting Karabacek {Das Arahische Papier, 29), also Giles, says that the

modern Chinese paper " is made from bamboo fibre, the bark of the

Broussouetia papyvifera and rice straw." The late Sir Dietrich

Brandis (Z.c. 25) seemed, moreover, to think that in spite of all the

disadvantages, " Bamboo paper has a future in India." He urged the

necessity for a thorough inquiry into whether or not, by special culti-

vation, the plant could be induced to afiord shoots more freely and for

a longer period, without injury to the rhizome, and whether it would not

be possible for mature culms to be used in paper-making. [C/. Journ.

Soc. Chem. Indust., 1904, xxiii., 265.]

Medicine.— Tabashir.—In the interior of the hollow stems of most
bamboos, chiefly Baiiibasa artindinacea, a silicious and colloidal

substance is found, known in the bazars of India as Tabashir', Bdnsa
rochana or Tavah-hshira in Sanskrit. This has erroneously been called

Bamboo Manna by some writers, thereby obscuring the circumstance

recently established that certain species produce a true manna on the

outer surface of their culms. The following may be given as the chief

vernacular names for the substance found within the stems :

—

Tabashir,

bans-lochan, bans-kapur, thstoriyd, banasa-mitha, vds-numitha,munga-luppu,

veduruppu, moleuppa, bidaruppu, tavakshird, vdchhd, vaihegd-kiyo, vathe-

gasd, vasan. In the Dictionary will be found a brief sketch of the history

of tabdshir. This has since been amplified by Dymock in his Materia

Medica of Western India ; by Sir D. Brandis in the Indian Forester of

1887 ; by the authors of the Pharmacographia Indica and by many corre-

spondents in the Indian press. There are two kinds of tabdshir known in

the bazdrs, viz. kabudi, blue ; and safed, white ; the former is only

pale blue. It is largely used by Hindus and Muhammadans, and is

considered cooling, tonic, aphrodisiac and pectoral. It is an ingredient

in many compound medicines which are given in different lung diseases,

but from its chemical composition it must be quite inert. Cohn
{Beitrdge sur Biolog. der Pflanz., 1887, 365-406) may be said to regard

it as the residuum of the water which fills the young joints. Sir David
Brewster, in 1819, supported the opinion that the deposit within the stems

was a consequence of disease set up by an insect. Brandis views (though

incorrectly) the deposition as a natural process in the metabolism of
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growth. [Cf. Garcia de Orta, 1563, Coll., U. ; AcoHta (1578) in Clusiu*,

Hist. ExoL PL, 259 ; Linschoten, Voy., 1598, ii., 5() ; Piso, MarU. Arom.,

ill hui. Utri. re Nat. et Med., 185-7 ; Maucklslo, Trav., Ind., 1639, 149 J

Edible Leaves, Seeds and Shoots.—In the brief abstract of infor-

iiuition given above as an alphabetical enumeration of the more important

species of Indian bamboos, mention will be found of those that are specially

yalued as Fouuer. iSome are highly prized (especially for horses), others i^odder.

ewed as very indifferent fodders, and still others (such as U. nana) used

aiuly as cattle Medicines. It has already been stated that in times of Medicine,

rcity bamboo Grain has saved the lives of thousands of human beings. onOn,

any instances are on record of the providential flowering of the bamboo
in times of famine. The grain is pounded in the ordinary way in order

remove the husk, then milled until reduced to a coarse meal or flour,

that form, either by itself or after being mixed with rice or judr, it is

Itaked into cakes {chapatis) and thus eaten. The young Shoots constilnite shoota.

a most important article of food all over India, nearly every bamboo
being eaten in this stage ; but the larger species are most generally

ed. Freed from the sheaths and hairs, they are cut up into small pieces

d eaten in curries. They are also pickled or boiled into preserves. The pickies.

oung shoots of the smaller species if boiled in water with a little salt

semble an inferior quality of asparagus. [Cf. Nisbet, Ind. For., 1895,

Xxi., 98-100 ; also Wallinger, xxvii., 226-8.]

Chemical Composition.—The most complete analysis yet published Chemistry.

'pl bamboo grain is that given by Prof. A. H. Church {Food-Grains Ind.,

uppl., 1901, 6), which shows in 100 parts: water 13-5, albuminoids 10-8,

ch 71*6, oil 0*6, fibre 2*1, and ash \'4c. " The above-stated per-

ntage of albuminoids, calculated from the total nitrogen present in

;he grain, gives us the nutrient ratio 1 : 6*7, the nutrient value being
5." This was the result obtained from the examination of a sample of

Tiilda. Church adds that the grains were much larger than those

f li. at'iiitdiuavea though similar in chemical composition. Prof.

Thomson of Glasgow found the ash of bamboo grain to consist of silica

50 per cent., potash MO per cent., peroxide of iron 0*90 per cent.,

alumina 0*40 per cent., moisture 4*87 per cent., loss 2'23 per cent.

Manna.—In March 1900, Mr. A. E. Lowrie, Forest Divisional Officer, Manna.
Ihanda, sent me a sample of bamboo manna. This was chemically

nalysed at my request by Mr. D. Hooper and his results published in The
^Agricultural Ledger (1900, No. 17). Mr. Lowrie wrote as follows :

—" About
the middle of last month I went through the area of Dendvocala nuiH
gfrirfus seeded forests and found that, though most of the bamboo
clumps were far advanced in seed, small stretches were still flowering,

and strange to say, in the drier portions of the forest on poor soil, very
stony and chiefly laterite. It was while passing through one of these

tracts that I noticed the culms in the clumps streaked all the way down
with what appeared to me to be a white brittle gum, similar to what one
Bees exuding from (hlina tf'odier. On asking some of the Gonds (local

men) who were with me, what it was, they could not tell me and had Never seen

never seen it before. I at once collected some, and on tasting it, found *^**"--

that it was perfectly sweet. The men then began collecting it by handfuls.

I also collected some and send you a tinful in case you would care to

have it. On reaching camp I got hold of a number of the villagers, both
Gonds and others, and on inquiry they told me they had never seen or heard
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of this gum. I passed througli a number of similar stretches in which the

bamboos were covered with the gum. This sugary deposit only extended for

about five feet along the culms and was entirely absent towards the tops

;

it was found both at the nodes of the bamboo as well as on the stems

between the nodes. I am sure this has nothing to do with any insect

deposit, nor has it been caused through the aid of insect punctures in

the stem of the bamboo, as I made a careful examination of a number of

culms. The culms also were old ones, one, two and three years old."

Mr. Stebbing, however, reports that he had found the leaves of Ba^nhusa
artinflinacea so attacked by an Aphis as to cause a manna to fall

in drops on the stems. Hooper found that the manna furnished by
Mr. Lowrie consisted of a saccharose related to, if not identical with

cane-sugar. [Cf. with Hobson-Johson (ed. Crooke), 863.]

Timber.—Bamboos form the most important portion of the minor
forest produce of all forest divisions, and one that increases in value

every year. Gamble estimates that the Indian annual consumption

of bamboos must be something like 150 millions per annum. The forest

administration Annual Eeports issued by the various provinces of India

afford useful particulars as to the supply drawn from their respective

producing areas. It would occupy a volume to enumerate even by name
all the uses to which the mature bamboo stems are put. To the inhabitants

of the regions where the bamboo luxuriates, it affords all the materials

required for the erection and furnishing of ordinary dwelling-houses.

Certain species are more serviceable for posts, others for matting and
basket-work, etc., etc., but if one or two species be used every requirement

in house construction and furnishing may be met. Perhaps one of the

most curious is the employment of specially prepared slips of bamboo
for the purpose of letter-writing. M. Chavannes {Les Livres Chinois, etc.)

has shown that in ancient times (or prior to the discovery of the art of

paper-making in 105 a.d.) the stationery of China was mainly of this

nature. Stein {Ancient Khotan, 1907, 358) has moreover shown that the

oldest manuscripts discovered by him (3rd century) were written on spe-

cially prepared pieces of wood made up on the pattern of the older bamboo
slips (see under Leather, p. 636; also Paper and Paper Materials,

p. 862). The reader had better also consult the account of the

economic uses of the Bamboo as given in the Dictionary.

BARILLA, OP SAJJi KHAR ; Ball, Man. Econ. Geol Ind., 1881,

492-5 ; Kew Bull, 1890, 56-62 ; Agri. Ledg., 1902, No. 5, 126 ; Holland,

Rec. Geol. Surv. Ind., xxxii., 115.

A century ago the manufacture of carbonate of soda from the ashes of certain
saltworts was an important industry. Attention was accordingly early directed
to India as a source of supply for Great Britain to supplement that obtained from
Spain. Roxburgh, Royle, Baden-Powell and many other writers in succession
described the existing trade and discussed its possible developments. Rox-
burgh (Fl. Ind., ii., 61) practically speaks of the future of the Indian barilla trade
as being of national importance. He explains that one species of fiaiiconUa,
one of Afthfocnenitint. and one of Saisoia, which are extremely abundant
plants on the Coromandel Coast, might be made to yield barilla sufficient to

make Soap and Glass for the whole world, since labour is cheap and popula-
tion abundant. That opinion was written before the date of the famine
that removed fully half the labouring classes of Coromandel (1791-3). It
need hardly be said, however, that the discovery of Le Blanc's method of pre-
paring sodium carbonate chemically from common salt not only destroyed
these and all other similar expectations of a remunerative trade in barilla, but
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revolutionised the world's necessities and demands for the salt. At the presont

moment were the available lands not only of CJoromandel but of all similar

•mituhle tracts in India to be devoted exclusively to the production of barilla,

th'-y probably could not supply a tithe of the present demands for sodium car-

bonate.
Baden-Powell (Pb, Prod., 186S, i., 86) gives an instructive account of the

l>arilla industry of the Panj4b. Very little of importance has since been written
on this subject and the following abstract may, therefore, be takon from that
work :

—
" The process by which this substance is prepared is carried on during

the month of Optober and three following months. The plant after being
ut down is allowed to dry. The next step is to dig a pit of a hemispherical
" Ape, about 6 feet in circumference and 3 feet deep. One or more vessels with
les perforated are inverted and placed in the bottom of the pit, the holes being
ipt closed until the alkali begins toflow,when theyareopenedbya stick previously

ged for that purpose. The dry plants are gradually burnt, and during the pro-
a liquid substance is found to run down into the inverted vessels. After this

taken place, the residue is stirred up by means of a flat piece of wood and kept
vered over for three or four days till it cools. Care must be taken not to allow

water to get to the molten liquid, otherwise the whole mass would blow up.

n the inverted vessels will be found a pure form of khdr aajji (sometimes called

to (pot) aajji) and in the bottom of the pit an impure form containing a mixture
if ashes."

In the Dictionary more recent papers are reviewed. The Deputy Commis-
noner of Multdn says that in that district the plants are collected in January
d February. He then observes thai the land on which barilla-yielding plants
w was in 1883-4 leased for Rs. 7,907. The Settlement Report of Shahptir

istrict contains an interesting account of the barilla industry in which it is

ted that the farming of the monopoly fetches upwards ot Rs. 8,000 a year.

e quantity of aajji manufactured is said to be about 10,000 maunds. In
bntgomery and Jhang the khdr (or khangan khdr) plant is Haiojcyinn recufvum,
d this is supposed to yield the finest quality of aajji ; the inferior qualities

believed to be mode from the various species of land, of which the gora land
the best {Saliola fmtiaa).

In Sind the plamt that 3deld3 the best aajji is said to be known as lani. This
WB \vild all over the province and springs up spontaneously after a copious

'all of rain. The process of manufacture pursued in Sind differs from that
described in connection with the Panj4b in the circumstance that earthen pots
lota) are not employed. The industry flourishes most at Kutchi in Khelat,
here over 5,000 maunds are annually prepared. In Shikarpur a like quantity
mode, and in Thar and Parkar about 3,000 maunds are annually turned out.
There seems also to exist a fairly extensive manufacture of sodium carbonate
Aden from the so-called Aden Balaam {f tittmdn nuaifiora).
The pubUcation of the article " Barilla " (in the first volume of the Dictionary)
to a correspondence on the subject of a possible extension of the industry.
1888 the Madras Government asked the assistance of the Director of Agricul-
in the Panj&b. The result was that Mr. J. R. Drummond, then Deputy

mmissioner of Kamdl, was invited to draw up a report on the Panj6b salt-

orts actually in use in the manufacture of barilla, and this was furnished to
le Madras Government. After considering the information procvired from
.ous sources, the conclusions arrived at by the Government may be put

lus :

—

1. It was cheaper and more convenient to obtain sodium carbonate from
ali deposits in the soil (such as the well-known dhobi^a earths of various parts of
e Presidency) than to bum saltworts and manufacture barilla.

2. The imported pure salt could be had at such a low price that it was
doubtful whether either method was likely in the future to compete suc-
oesafully.

Indian Saltworts.
The following may be given (in continuation of the observations under

Alkali Soils—R6h, p. 51) as an alphabetical enumeration of the better known
saltworts of India, in which all those that might be successfully tried in reclama-
tion of r6h efflorescence have been shown, as well as those actually employed in
the manufacture of barilla.

Arthrocnemum Indicum, Moq. The jadu palang, machola, ghuri, chil, umari, koia-
pipail—a native of the salt marshes of Bengal, Madras and Bombay.

Panjab
Produc-
tion.

Khdr Sajji.

Multto.

Montgomery
and Jhang.

Sind.

Extent of Trade.

Aden.

Madras Opiidon.

List of Chief
Plants.

D.E.P.,
i., 328.

113 8



BASKET-WORK
MATB3RIALS INDIAN SALTWOETS

D.E.P., Atriplex repens, Roth. A shrubby plant found on the coast of South
i., 349-51. India and the Deccan. Experimented with unsuccessfully in Madras as a

source of barilla, a. stochMii, Boiss., a shrubby species (juri) common in the
salt marshes at Karachi and fairly common in Gujarat. \Cf. Agri. Joum. Ind.,
ii., 167.]

Halocharis violacea, Bunge. A small diffuse annual common in the Peshawar
Valley, Western Panjdb, Salt Range, and Baluchistan.

D.E.P., Haloxylon recurvum, Bunge. The khdr, khdri-lani, etc.—a straggling bush
iv., 199. plentiful in the C. and W. Panjab plains and Salt Range, also found in Sind,

Deccan (Coimbatore) and Burma. This is the most important barilla-yielding
species. H. nuilfi/tomm, Bunge, and Ml. nalit'oi-iiieum, Bunge; the former occurs
in the Panjab and the latter in Sind. They seem to be used as adulterants or
substitutes for if. t-crui-vutn. [Cf. Agri. Joum. Ind., I.e.]

D.E.P., Kochia Indica, Wight. Bui, kaura ro—a herbaceous plant which occurs from
iv., 567. Delhi to the Indus and also in the Deccan (Coimbatore). [Cf. Agri. Joum.

Ind., ii., 167.]

D.E.P., Salicornia brachiata, Roxb. The quoilu, umari-kirai—a small shrub found on
vi., pt. ii., most salt marshes in Bengal, South India (Tanjore), etc.

387. Salsola foetida, Oel. The land, shora {shorga), lanan, ella-kura, etc.—a saltwort

D,jj.P. much valued as fodder for camels and employed in the Hari-rud in the Panjab

vi., pt. ii.
from Peshawar Valley south-westwards.

392. Suaeda Iruticosa, Forsk. The lunak, choti-Iani, limch, ushak lani—a sub-erect

D E P shrub of N.W. India throughout the Panjab. Used mainly as an adulterant

vi TJt'iii
^^ barilla, s. inonoica, Forsh.—a shrubby species met with on the coast

386 ' ' '^^ *^® ^* I^®''^^^- *• x'niiflorii, Moq.—momsa, khdri-ldni, geria, kiray, rava kada,
a shrub met with on the coasts of Bengal, Bombay and S. India, s. mtiritima,
Dumort.—lani, khdri-lani, land, yella kiray, ila or ella-kura. A herbaceous species

(occasionally shrubby) met with in the Upper Gangetic plains from Delhi to

the sea-coasts of Bengal, Bombay and the Deccan. The leaves are eaten,

especially in times of famine. Drummond says that most references by
authors to s. nufiiflora should be taken as denoting this plant. [Cf. Kew Bull.,

1891,96-7.]
For information regarding exotic drought-resisting plants in India confer with

paper by Sly in The Agricultural Journal of India (ii., pt. ii., 161-70).

D.E.P., BASKET AND ^VICKER-W^ORK, also Bpaiding-, Hat
i., 404-5. and Fan Manufacture; Mukharji, Art. Manuf. Ind., 1888,
Baskets. 307-14 ; Ind. Art at Delhi, 1903, 220 ; Gee, Monog. Fibrous Manuf.

Ph., 13-4.

The above heading embraces several distinct crafts, but since the macerials em-
ployed are often identical, collective treatmentmayperhapsbe themost satisfactory.

The opening paragraph of the article Bamboos lias already set forth some of the

leading ideas that prevail, such as the separation of the Bamboos (BaHthnsen-)
from the Canes (Vntituiun) and from the Reeds. But there remains the even
more difficult task of designing a classification for the basket materials that are

neither reeds nor canes, and for the matting materials that are often grasses, reeds,

canes or even bamboos. It is proposed to get over this difficulty by furnishing in

this work several articles that conjointly may embrace the whole of these some-
what diversified crafts and materials. These will be (a) Bamboos : (b) Calamus :

(c) Basket and Wicker-work—the reeds for the most part : (d) Cyperus or Grass-

Matting : and (e) Mats and Matting. But over and above these collective

articles, certain substances that have other and more important uses than as

materials for baskets and mats will be discussed in their own alphabetical posi-

tions, and references to these are accordingly given in the collective articles so

that the reader may have little difficulty in discovering the products necessary

to complete special enumerations.
Throughout India basket-making in some form is practised, and very largely

so by the gipsy class. In the rural districts it is of the crudest possible kind,

the baskets produced being intended purely and simply for agricultural purposes.

Here and there, however, basket-making, as a consequence of special materials

and facilities, attains a fairly high position, and in one or two instances even
becomes artistic and ornamental. The following may be mentioned as the chief

materials used and the centres of their utilisation, taken up in the alphabetical

sequence of the scientific names of the plants concerned :

—

Acacia arabica—Agricultural baskets (see p. 8).
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D.E.P.,
i., 176 7.

D.E.P.,
iv., 884 5.

I „._,„.„_.
'^ViniiHt ruction of rope-bridg08 and of crudo baskets.

Arundlnarla sv/' («**«' Bamboos, p. 00).

Bambusa, utc (hoo Bamboos, pp. 90-101 et seq.) Along the foot of the Hima-

Il^yu
from east to wost, bamboo basket-making ia an important industry. Tho

fct!ihinp<< hat and umbi-oUa of the Assam and Burmoso cultivutorH, as also tho

fii tic hats of tlio Shans, are made of bamboo. In liongal, ingeniotis and
ot \ coiwtructod fish-traps and bird-cages are also constructed of bamljoo.

'I li. tniiiu- in thoso artic-los is by no moans insignificant.

Borassus flabelllter.— Fancy baskets, etc. (see p. 170).

Cajanus indicus. —Agricultural baskets (see p. 200).

Calamus (see pp. 201-4.) Cane baskets of great strength are largely pro-

duced in Bengal, as for example in Patna, Pubna, etc. These are formed of

entire canes wound roimd and round and held in position by tie-bands. Panc;y
cane-work is largely produced in Poona, Ratnagiri, Kanara, etc. In Bengal a
small colony of Chinamen are engaged in tho production of cane-chairs, baskets,

etc. In Shimoya in Mysore and in several localities in Coorg cane-work of

some nolo is turned out.

Caryota urens (see p. 286).

Corypha umbraculifera (see p. 429).

Dendrocalamus (kcu Bamboos, p. 102).

Indigofera atropurpurea.—The hanhati, aakvan, and I. Gerardiana, the Icati,

khenti, etc., are fairly extensively employed by the liillmen to tie loads and
make baskets, etc.

Melocalamus compactiflorus.—^The bamboo most highly prized for lacquered

I

boxes and trays (soo p. 103).
*

Parrotla Jacquemontlana.—The paher or piahor, killar, apilecha, etc., of the D.E.P.,
.W. Himalaya, is a most useful shrub, the twigs of which are extensively vi., pt.
ployed in binding loads, making strong (though not very durable) baskets 111.

d in constructing the so-called rope-bridges (jhulaa) which are thrown across

le mountain torrents. Occasionally twigs of Cotouentiter, luaigofei-a, Oleti,

d saiijc are mixed with I'arrotiti, and in other p£u:ts of the Himalaya
le grass Mnvtufinuin is mainly used for these bridges.

Phoenix (see pp. 884-5). Beautiful cigar-cases are plaited in Madras
from specially prepared strips of the leaves of this palm. The leaves, which are
own as bhutra or khuahab, are also woven or plaited into fans, baskets and
ipes, etc. Tho leaf-stalks {chhari) make excellent walking-sticks, and split up
ey furnish a material which is woven into exceedingly strong crates and Crates.

kets. W. H. Gee (I.e. 16) says that in the Panj4b the manufacture of

from the date-palm is universal, and that there is a fair export in

ese articles from Peshawar. Fans are made largely in Rohtak and Kamal. Fans.

Delhi also there are two factories for date-palm fans. The leaf ia soaked in

ater for a short time and some of the leaflets cut off and plaited in with those
at remain, thus forming the fan. They are then stained according to certain

ttems. A man can make about twelve such fans a day. In most parts of the
untry where one or other of the date-palms is plentiful the leaves are largely

ployed in the construction of baskets, as a rule in the bee-hive shape. These Baskets,

produced in the Madras and Bombay Presidencies and in the Panjab, Sind,

uchistan and Afghanistan. In the eastern parts of Bengal, matting used in Matting,

lOuses is almost always of khajur {Phtetiix) and is sold at about Rs. 6 per 100
uare yards. [C/. Gee, I.e. 6, 14.]

Phragmltes (see Mats and Matting, p. 777).

Pseudostachyum (see Bamboos, p. 104).

Rhus Cotlnus.—The Elm-leaved Sumach or tinga, phan, etc. ; shoots
employed in coarse basket-making.

Saccharum arundinaceum (see Munj, pp. 929-30).
Salix.—Several species of Willow. There does not appear to bo in

India any generic name like osier which denotes the specially grown shoots
used in basket-making, but bed or bent are very general names, ami others
auoh as bin, bia, bisa, bheah, baiah, bhaina, bea, etc., all denote willows.
Although never so successfully worked up as in Europe, the willows of India
are of the greatest possible value to the people. The kUtaa or load-baskets Kiltas.

carried on the back by the hillmen are very generally made of willow, and
the long willow-baskets used in conveying apples and pears from Kull i

and Kashmir to the plains are well known. The kilta is a pointed basket so
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Mahua

Ohaiffi.

D.E.P.,
vi., pt. iii.,

402.

D.E.P.,
vi., pt. iii.,

409-13.

Wattle.

D.E.P.,
vi., pt. iv.,

88-202.

Straw Baskets.

BASKET AND WICKER-WORK

designed as to throw the chief weight on the shoulders. In some of the
jails and asylums of India admirable willow baskets and chairs are now pro-
duced, but this is apparently a modern industry. Willow twigs, when pro-
curable, are largely used in all rural parts of the country for wattles, weirs,

dams and fences. The bark is often stripped off the twigs and used in place of

string, the twigs being then converted into charcoal, which is viewed as of

special merit.

Tacca pinnatifida.—The dhai, diva, periya, kanda, hanli-kund, touk-ta,

etc. An investigation recently conducted at the Imperial Institute into the
possibility of this plant being used as a braiding material, resulted negatively.
But the tubers are fairly extensively eaten by the hill tribes of Chota Nagpur
and the Central Provinces. [Cf. Forster, PI. Esc, 1786, 59; Rumphius, Herb.
Amb., v., t. 114; Nicholls, Excise Rept. G. Prov., 1878-9, app. D.]

Tamarix.—The jau affords long flexible twigs that are very generally
employed in the manufacture of baskets, brooms and wattles, especially in
South Panjab. Stein {Ancient Khotan, 1907, 332 et seq.) makes repeated refer-

ence to the tamarisk as seen in the ruins of Khotan, the specimens being
found in association with other objects of date 3rd to 8th centuries. Wattle
mattings of tamarisk plastered over were one of the chief methods of forming
partitions in house-construction. The pens used by these ancient peoples were
also made of tamarisk wood.

Triticum, also Oryza and other straws are worked up into fancy
baskets, as for example in Hazara and Nepal. W. H. Gee {I.e. 14) observes
that the wheat-straw baskets of Hazara are of two lands, viz. mandhas
and parotas. " The former cylindrical and narrow at the base, the latter with
straight sides ; both are oft#n worked in coloured designs and cost from Rs. 0-4-0
to Rs. 1." CoUins {Arts and Manuf. Beng., 1890, 6) says that "in the Patna
and Bhagalpore Divisions fancy baskets of coloured grasses are made by high-
caste ladies. . . . Fancy straw baskets are made in Purneah district. Legliorn
hats are made of the straw of spelt wheat (see p. 1084).

Typha (see Mats and Matting, p. 777).

Vetiveria zlzanloides.—The khas-khas (see p. 1106).

[The following special works may be consulted in amplification of the particu-
lars here given regarding basket-ware :—Hoey, Monog. Trade and Manuf. N. Ind.,

1880, 72-5 ; Kipling, Ind. Pb., in Journ. Ind. Arts, 1885, i., 80 ; Lawrence, Valley

of Kashmir, 1895, 250, 372 ; Stuart, Man. S. Kanara, 1895, ii., 149 ; Kew Bull.,

1899, 200; James, Basket Makers of California, 1901 ; O. T. Mason, Smithsonian
Inst. Ann. Rept., 1902, 185-548 (plates 10 to 248) ; etc., etc.]

D.E.P.,
i., 405 6.

Butter
Tree.

D.E.P.,
i., 406-15.

Mahua.

BASSIA BUTYRACEA, Iloxb., As. Res., 1805, viii., 477-85,

with coloured plate ; also Fl. Ind., ii., 527 ; Traill, Proc. Boy. As.

Soc, 1838, 115-7 ; Gamble, Man. Ind. Timhs., 448 ; Fl. Br. Ind., iii.,

546 ; SAPOTACE.a:. The Indian Butter Tree, phulwdrd, chiura, chdra,

cheuli, churi, yel, etc. The butter is called chiura-ke-pina, phalel or phulwa.

A large deciduous tree of the Sub-Himalayan tracts from the Ganges to

Bhutan, ascending to altitudes of 15,000 feet.

B. latifolia, lioah., PL Coro. Coast, i., 20, t. 19; also Fl.

Ind., ii., 526; Chas. Hamilton, As. Bes., 1788, i., 300-19; Jones,

As. Bes., 1795, iv., 285 ; Taleef Shereef (Playfair, transl.), 1833, 161

;

Elliot, Fl. Andh., 1859, 70 ; Gibson, Hooker's {Kew) Journ. BoL, 1853,

90; Dymock, Mat. Med. W. Ind. (2nd ed.), 476-9; Campbell, Econ.

Prod. Chota Nagpur, No. 8401 ; Pharmacog. Ind., 1891, ii., 354-62

;

Forsyth, Highlands of Central India, etc. (2nd ed.), 75 ; G. M. Ryan,
Comm. Value of Mhowra Seeds, in Ind. For., 1903, xxix., 543-9 ; Cooke,
Fl. Pres.Bomb., ii., 92; Bee. Bot. Surv. Ind., ii., 115; Fl. Br. Ind., iii.,

544 ; Agri. Ledg., 1899, No. 12. The Mahua, Mahwa or Mowha
Tree, mahua, moha, mhova, matkom, mohul, mahu, moho, irpi, irhu, ippa,

yeppa, illupei {illupai), hinge, punam, kanzaw, etc., etc. A large deciduous

tree of the forests of the central tracts of India from Western Bengal,
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Oudh and Kuinaon to Qujarat, Kanara and Burma. It ascends

hills to altitudes of close on 4,000 feet and is often cultivated.

B. longrlfoUa, IJnn.; Gaertner, Fruct. et Sem. PL, ii., t. 104;

Lamk., Illust., t. 398 ; Roxb., Fl. Ind., ii., 523 ; Wight, Illust. Ind.

Bot., ii., t. 147 ; Rec. Bot. Surv. Ind., ii., 183 ; Gamble, Man. Ind. Timbs.,

448 ; Cooko, Fl. Pres. B(mb., ii., 92 ; Fl. Br. Ind., iii., 544. This ever-

l^Breen tree is met with from the Konkan southwards and replaces

\w^P' lotifitlhi in South India. It is most frequently met with in cultiva-

^ tion. The Tamil, Telegu and other South Indian names mentioned above
more especially refer to it, such as iffa, yeppa, pinna, illipi, ippi, hippe,

mi, meze, etc.

B. malabarica, lieihl., Forester's Manual, 140 ; Talbot, List

Trees, etc. (2nd ed.), 207 ; Woodrow, in Journ. Bomb. Nat. Hist. Soc,

1898, v., 163 ; Cooke, Fl. Pres. Bomb., ii., 93. A tall tree of the Western
Ghats from Kanara to Travancore and the Anaimalais, ascending to

altitudes of 4,000 feet. It is best known by the names aU-illupei,

udlu, etc.

Habitat.—The mahua, though met with in a pvirely wild state in many parte of

India, is of the greatest possible value to the inhabitants of large tracts of country
where it exists in a state of semi-cultivation. It prefers dry sandy «uid even
rocky soil to rich low-lying and inundated lands. Apparently it is self-sown,

the seedlings being in some parts of the country protected for a few years {Ind.

For., 1880, v., 468). But by the casual visitor, it would appear, seedlings are not
readily detected. Hamilton in 1788 (I.e. 305) says that neither he nor any of his

friends had ever seen an infant plant. Several writers have recorded the same
jrvation. Mr. Sly (Commissioner of Settlements and Agriculture in the
itral Provinces) does so in his Annual Report for 1902-3, and adds that in
absence of reproduction it is only a question of time for many villages to

a most valuable addition to their food supplies. Numerous writers deplore
disappearance of the tree from regions where it formerly grew. Others

je, and with much force, that every effort should be made to extend rather than
contract its cultivation. As a protection against famine few schemes are
be more highly conmaended (for many parts of India) than systematic cultiva-

tion of mahua where suitable lands are available.

^_^ History of Mahua.—It seems highly probable that the economic information
^ublished from time to time regarding the mahua tree is fully applicable to all the
^bove-mentioned species, each in its own area being the mahua or illupei of
^Hbpular writers. From the industrial standpoint there is in fact no very sufficient

^^Mison for their different values. The most remarkable fact regarding the
mahua is that it appears to have escaped the notice of all the early European
teavellers—Marco Polo, Vasco da Gama, Garcia de Orta, Varth6ma, Linschoten,

ivemier, Rheede and Rumphius are silent regarding this most valuable tree,

was, however, well known to the classic authors of India. Its best-known
jkrit name is madhuka. Susruta describes the spirit obtained by the distil-

ion of the flowers, and the oil from the seed is mentioned by Chadradatta.
a Batuta, who travelled in India in 1332, calls it mahwa and remarks that the

'^BUn-dried flowers taste like figs (Dymock). In the Memoirs of the Emperor
Baber, written from 1494 to 1529 (Leyden and Erskine, transl., 1826, 325), the
tnehiveh or gal-chekan, is said to be a wide-spreading tree of whose timbers the
houses of the Natives of Hindustan are chiefly constructed. Mention is also
made of the spirit extracted from the flowers, of the dried flowers eaten like
raisins, and of an oil extracted from the kernel. Thevenot (Travels Levant,
Indoatan, etc. (Engl, transl.), 1687, iii., 94), speaking of Golconda, tells us that
clumps of a tree called " Mahotta " were placed along the boundary of the
territory of the " Mogul." The Ain-i-A}cbari, 1590 (Blochmann, transl., 70), refers
to it as yielding a fruit known as gilaundah, which Abul Fazl adds is employed
in the preparation of an intoxicant. The botanical and other writers mentioned
above in connection with each species, carry the history of the products of these
plants up to the most recent dates, and it may be added that only the more im-
portant, and especially those not mentioned in the Dictionary, have been quoted.
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THE MAHUA TREE

Economic Value.—It may be said that there are two great pi-oducts o£ the

tree, (a) the Edible Flowers and (b) the OiL-yielding seeds. The Dictionary
shoiild be consulted for the minor uses, and these may therefore be disposed of

here very briefly. A Gum or gutta (the milky sap hardened) flows from incisions

or abrasions on the stem (see p. 627). [C/. Pharmacog. Ind., ii., 358-60 and 361
for its chemical properties and uses.] In some parts of the country ringing

of the stems is preictised just on the setting of the frviits. When this is done
the gum may be obtained in abundance. The bark is employed as a Dye. The
flowers, the oil, the spirit distilled from the flowers, and the bark are all used
MEDICINALLY. Lastly the Timber has some merit, but the trees are, as a rule,

too valuable to allow of their being killed for this purpose.

The Flowers.—The mahua shows its leaves from February to April.

The cream-coloured flowers appear as great clusters (of 30 to 50) near the

ends of the branches, from March to April, and are soon followed by the

young leaves. Preparatory to the harvest of flowers the people clear

the ground below the trees by burning the weeds and smoothing the soil.

About March the flowers begin to come to maturity, and every morning

just after sunrise the succulent corolla-tubes fall in showers to the ground.

This continues till the end of April, each tree yielding from 2 to 4 maunds
of flowers, but usually the fall from a single tree is complete in about 7

to 10 days. Mukerji {Handbook Ind. Agri., 291) says the yield of each

tree is from 5 to 8 maunds. A drying-floor is prepared in a position

central to a selected batch of trees. The ground is smoothed and beaten,

etc. ; on this the flowers as collected day by day are spread out to dry in

the sun. In a few days they shrink in size, change in colour to a reddish-

brown, and their peculiar sweet smell becomes more concentrated and its

resemblance to that of mice more intense. But the mahua that is intended

for sale is not dried to the same extent as that set apart for home con-

sumption, and naturally so since the loss in weight is considerable. But
mahua is eaten extensively while fresh—in the dried form it is cooked and

eaten along with rice and other grains or food materials. Before being

eaten the dry corolla tubes are beaten with a stick to expel the stamens

{jili) ; the quantity required is then boiled for six hours or so and left to

simmer until the water has been entirely evaporated and the mahuu
produced in a soft juicy condition. Tamarind or sal seeds and gram are

frequently eaten along with mahua. By the better classes it is fried with

ghi (butter) or with mahua oil. It is extremely sweet, but the power to

eat and digest this form of food is an acquired one, so that few Europeans

are able to consume more than one flower without having disagreeable

after effects. Sometimes the mahua is dried completely, reduced to a

powder, and mixed with other articles of food. In that condition it is

often baked into cakes. Sugar may also be prepared from the flowers or

they may be distilled and a wholesome spirit prepared, the chief objection

to which is its peculiar penetrating smell of mice Nicholls estimated

that in the Central Provinces 1,400,000 persons use muhua as a regular

article of food, each person consuming one maund per annum—an amount
that would set free about 1^ maunds of grain or about 30 per cent, of the

food necessities of the people in question. This at the lowest estimate

comes to one quarter of a million pounds sterling which the tree presents

annually to these provinces. It would serve no purpose to speculate as

to the corresponding total supply for all India ; the above illustration

of one province exemplifies its extreme value.

Mahua, in times of abundance, may be purchased at a very small figure,

but ilorm3.11y it co^t§ about 12 annas a memnd, As a rule the surplus
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over local necessitios is hoIcI. The i;hi(!f purchasers are the distillers, and
the additionnl revenue thus derived >»reatly eidianccs the value of the

tree. Some few years ago the experiuicnt was attempted in Bombay of

the Forest Department becoming the vendors of the available surplus

and selling to the trade. The object in view was the protection of the

poor and ignorant people, who it was believed often got but a fraction

of the actual value of their produce. At that time also there was a

fairly brisk new export trade in mahtia, which went apparently to Europe
to bo used for distillation. It is generally believed that the action of

the French Government in closing their ports to mahxjui ruined the

foreign trafTic and accordingly the exports shrank to small proportions,

the article being at present exclusively used in Europe to feed pigs—a European u«e8.

purpase recommended originally by E. Lockwood {Journ. Linn. Soc.,

xvii., 89).

Mahua Spirit.—As already indicated, the art of distilling these Spirit.

(lowers is a very ancient one in India. Susruta mentions mahua spirit.

The Ain-i-Akbari alludes to it. Hove (who travelled in Bombay in 1787,

142) tells us that the maun-a (as he calls it) affords when distilled a pure and
\ery pleasant but remarkably strong spirit. This he observes is often Adulteration of.

oisoned with JJnfura, and accordingly he concludes, "I would advise the

mpany to send out orders to their Settlements to inspect the common
quors more minutely and they would not lose half the troops which they

commonly do on this side of India." Williamson {East Ind. Vade Mecum, Bariy Accounte

153) tells us that in 1810 the number of shops for the sale of mahua and °'-

ther spirits was " absolutely incalculable." Thus India had little to

learn from Europe either in the art of distillation or in the habit of

alcoholic consumption. The registration and supervision of the traffic

which had been inherited by the Company and by the Crown became a

necessary evil.

One of the best accounts of mahua spirit is that by Archibald

eir {As. Res., 1788, i., 309-19). That article was written in Chatra in

mgar after a most careful personal study of the subject. Dr. Gibson
Hooker's {Kew) Journ. Bot., 1853, v., 90) tells us that in Gujarat and
ajputana every village has its spirit-shop, and he adds that the

vernment duty on the spirit distilled at Caranja, opposite Bombay,
me to something like £80,000. He then observes that the spirit

repared was something like Irish whisky but had a strong smoky and
ther foetid flavour.

The aroma is the chief disadvantage to the spirit, but it is understood its Aroma.

hat a gentleman who experimented in Monghyr very extensively with this

issue, succeeded in producing a spirit quite free from the objectionable

smell. Lockwood tells us that he had ascertained that six gallons of

spirit could in Europe be produced from one hundredweight of mahua. Yield.

More recently it has been found that as much as 7*6 gallons per cwt. can

I

be produced, the yield from molasses being only 5^ gallons, and much
less from barley, potatoes, etc. [Cf. Manson, Journ. Agri.-Hort. Soc.

ind., 1886, vii., 83-5.] He tells us that the spirit is called daru and
much resembles Hollands both in appearance and taste, but unfortunately

It retains the sickening flavour of the flowers. The method of dis-

Kllation is similar to that pursued in all other countries, save that in

India it is less scientific and correspondingly more wasteful (see Eleusine,

p. 521). For preparation of vinegar from mahua flowers, gee p, 1109,
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The Seed, OU and Batter.—^From the remotest antiquity it has
been known tliat the seeds of this plant contain a large quantity of an
exceedingly good edible oil, which owing to the ease with which it solidifies

is often called Mahua Butter. The oil from B. btitf/racea is gene-

rally upheld as more valuable than that of the other three species, chiefly

because it solidifies almost immediately after being expressed from the
seeds. Roxburgh {As. Res., viii., 477-85) has given a full account not
only of the butter of B. bnti/racea but of the oil of B. longifoliaf
the last mentioned being from the pen of the Rev. Dr. John. In the
Journals of the Agri. Horticultural Society of India numerous papers have
appeared urging the desirability of an extended production and use of

these oils (1848, vi., 219-22, also app. Ixix, cxiv. ; 1861, xii., 345, n.s.

;

1869, i., 394-7 ; 1886, vii., 76-92 ; etc). Instructive and useful are also

the articles by Lockwood in the Journal Linncean Society (1878, xvii.,

89) ; in the Dictionary (1885, i.) ; in The Agricultural Ledger (1899, No. 12)

;

and in Mukerji's Handbook of Indian Agriculture (1901, 290-1), which carry

the subject up to the most recent and very admirable paper by G. M. Ryan
{Ind. For., 1903, xxix., 543-9). This, among other features of interest,

sets forth particulars of a new trade that seems of growing value to India.

The seeds (nuts), he observes, are commonly known as mohoti, and are

collected about the end of May to beginning of June. There is a con-

siderable local demand for them all over the country, but apparently a
practical margin for export is annually available. Ryan puts the

price of the seeds at Rs. 4|^ per cwt., which shows a net profit to the

trader of 13 annas. During the past five or six years the foreign traffic

has rapidly expanded, and stands now at about 500,000 cwt. It would
seem that these nuts are consigned to Hamburg and Antwerp, and the
supplies are drawn from Bombay, Rajputana, Central India, Central

Provinces and even the United Provinces. A difficulty would appear,

however, to exist in Europe in the disposal of the cake, which in India is

used as a manure. [Cf. Leather, Agri. Ledg., 1897, No. 8, 23.]

The oil of the mahua proper (not mahua butter) is greenish-yellow,

and is largely eaten all over India, and in addition is used to adulterate

ghi. It is sometimes called dolo oil. In South India the solid form is

called illipi butter. Here and there a fair quantity of soap is made
from this oil. The oil is also largely burned by the hill tribes, who
express it crudely from the seeds. Apparently the only limitation to

the uses of the oil is the want of enterprise in its extended production.

D.E.P.,
i., 419-26.

Indian
Economic
Species.

BAUHINIA, Linn. ; Fl. Br. Ind., ii., 275-84; Gamble, Man. Ind.

Timhs., 280-5 ; Pharmacog. Ind., i., 536-7, 549 ; Cooke, Fl. Pres. Bomb.,

i., 430-4 ; Duthie, Fl. Upper Gang. Plain, i., 297-301 ; LEGUMiNOS.aE. A
genus of arborescent or scandent plants diffused throughout the tropics.

Out of 130 species which have been described, 30 are Indian ; those

enumerated below are, therefore, the species of economic importance.
B. anguina, Roxb. The nag-put, naiwilli, auhatungrnugrik—a climber of N. and

E. Bengal, Sikkim, Chittagong, Martaban, Burma and South India, etc.

B. macrostachya, Waii. The gunda-gilla—an extensive climber found in the
forests of Sylhet and Assam.

B. malabarlca, Roxb. The amli, karmai, gourvhati, laba, amli-taki, kattra, cJiep-

pura, korala, kundapula, etc—a bushy tree met with in the Sub-Himalayan
tract, from the Ganges to Assam, and in Bengal, Burma, and South India.

Bt purpurea, Unn. The koiral, kolidr, etc.—a modorate-aized deciduous tree of
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the Sub-Himalayan tract from the Indus eastward, also ot Central and South
India and iiiirma.

B. raMmosa, Lam. The kachndl, banraj, kaitnu, katmanU, areJea, ctri, cuotri, aupta,

fxtlan, etc.—a small crooked troo met Mrith in the Sub-Himalayan tract from
the liavi oodtwords, in Oudh, Bengal, Burma, and Central and South India.

B. retusa, Hum. The kurdl, kundUi, laba, etc.—a rnoderatu-Hizud docidnous tree

of the N.W. Hitnalaya from the Beos eastward, to Simla, Uarhwal, Kumaon
and Cent nil India.

B. tomentosa, Linn. The kachndr, asundro.chdmal, etc.—an erect shrub met with
in the U. Provinces, and throughout India to Coylon and Penang.

B. Vahlli, W. A A. The malghdn, chehur, aihdr, borla, aungung rik, jom, lama,

\ioli, tnaulan, etc.—one of the most useful of Indian climbing Bauhinias.

is foiwd all along the lower Himalaya from the Chenab eastward, in N. and
India and Tenasserim. [Cf. Hooper, Rept. Labor. Jnd. Mua., 1904 5, 28.]

B. varlegata, Linn, llie kachndr, koliar, rakia kdnchan, kurmang, aingya, kundol,

taki, kovidara, bwechin, etc.—a moderate-sized deciduous tree found in the Sub-
Himolayon tract from the Indus eastward and throughout the forests of India
and Burma. It is largely cultivated in the plains as an ornamental tree.

Most of the species yield a Gum which seems to be known by a generic name, Qum.
Mm-ki-g6nd. It is as a rule too Uttle soluble in water to be of great value,

^HEbat from tt. vettina {aemla gdnd) is very Uke gum arabic. It is eaten by the
^^K>orer classes and is used to waterproof terraced roofs, and also medicinally

^^^K an external application to soros. By some Native practitioners it is re-

^^^irded as emmenagogue and diuretic. In the report by Dunstan, republished

^^^a The Agricultural Ledger (1900, No. 12), it is pointed out that the gum absorbs
more than twice its own weight of water, and that a 10 per cent, solution jdelded

a thick mucilage which could not be manipulated. Several firms of brokers were
asked to report on the gum. The estimated value was from 10«. to 20». per cwt.

They did not consider the gum of any commercial importance. It must, there-

^Bbre, be regarded as mainly of local interest. The export from Dehra Dun
^^nnounts to about 2,500 maunds per annum, and the local valuation is about
^Hb. 1-8 to Rs. 2-8 per maund.
^H Several species are reported to 3deld Oils, e.g. b. a^cuminata, B. tomentotta,

^^tc., but information as to their economic use (if any) is wanting. The bark
». purpin-fa is used in Dyeing and Tanning and that of b. raceni^tta

dyeing. The latter produces at first a dirty red colour, but the dyed
rticle having been worked up in mud for some hours subsequently appears

!k or nearly black (Note by Conservator For., E. Girc. Burma, 1896).
i(iwit<<( is, however, principally noted for the Fibres afforded by one or two Fibres.
lies. A cordage, strong but not durable in water, is made from the inner

•k of «• ftioetnumt. According to Dodge, this being very tough has been
iployed in India in the construction of certain bridges across the Jumna. The

'stems are usually cut in July or August. Concerning the strong cordage prepared jin.. m*
from the bark of ». Vtium a full account is given in the Dictionary {I.e. 424)

and need not be repeated here. It is a very important article with the hill

tribes. The malu fibre is one of the few that will stand to be dyed, bleached
and worked up along with wool (Watt, Rea. of Brit. Ind., 1894, 15). In certain

districts ropes are made from it in two ways. Either real fibres of the branches
are extracted and twisted into ropes or the branches are simply split up and
U6ed as natural ropes. They are known in the Panjab as ttddla and are ex-

tensively employed for tying slates and thatch on to roofs (Gee, Monog. Fibroua

Manuf. Pb., 1889-90, 5). The shoots are said to grow as much 6ts 50 feet long
in one year.

Whilst it may be said that most of the species enumerated above are used Medicine,
in some way in Native Medicine, almost every part of «. mriegata is so

used. The bark, flowers, and root are triturated in rice-water for use as a
cataplasm. A decoction of the root is given in dyspepsia, the flowers are taken
with sugar as a laxative, and the bark is regarded as tonic and anthelmintic.

The medicinal use of the gum of «. refn«« has already been mentioned.
*». toiHfntoMit is said to be antidysenteric and to be useful in liver-complaints.

The leaves of «. VahUi are demulcent and the seeds tonic and aphrodisiac.

The acrid loaves of «. tnntabnrira are used as Food in Burma and Bombay,
and elsewhere the young shoots are eaten as a vegetable. The flowers

of ». ptirintvea are Used in curries as a pot-herb or are pickled. The leares

forro » cattle-FoDDEB. The buds and seeds of b. rueeinomi axe eaten by
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BECHE-DE-MER
Sea-slugs BEADS

Natives and tlie leaves are relished by buffaloes in N. India. The seeds of
B. rahiii are eaten raw or fried, and the young pods of this species and
also of B. varieyata are cooked and eaten by some of the hill tribes. The

Timber. Timber of b. purpurea is used for agricultural implements, but of the other
trees of this genus the wood is mainly useful for burning. The leaves of

Cigarette-covers. *- rarlegfita and B. rncemosn are made into cigarette-covers {hidis)—those
of the former are said to be exported to Sind and Persia, while the latter
in the Thana district alone bring a revenue of Rs. 1,500 a year. Those of
B. Valiiii are made into cups, platters, etc., and the bark of this climber, as of
B. luacroHtacht/n, is Used for matchlocks. Finally, the leaves of B. mvetnoati
are worshipped at the Dasara festival.

D.E.P.,
1., 426-33.

Mineral.

Animal.

Vegetable.

BEADS.—These may be referred to three groups :

—

(1) Mineral, including glass and stone-beads, alabaster and metal
ornaments, etc.

(2) Animal, including bones, corals, pearls, shells, etc.

(3) Vegetable, including flowers, fruits, seeds, etc.

(1) In the Mineral group there is a large import trade, especially from Italy,
in glass beads. The value of the trade in 1902-3 was Rs. 16,51,325, representing
14,437 cwt. of goods, and in 1906-7, 22,520 cwt. or Rs. 24,02,442 (see Glass,

p. 563). A considerable internal trade is also done in the cheaper kind of stones
which are collected on the mountains of India and Burma, as also brought
across the northern land frontier (see Gem Stones, p. 560). Small beads made
of various metals are also common, the more elegant being gold beads mixed
with precious stones or coral.

(2) Personal ornaments derived from the Animal kingdom are chiefly Cowrie
and Conch shells (see Shells, p. 989), feathers of birds, skins, furs, horns, bones, the
smaller pearls, etc. Such information on these subjects as can be here given will

be found under the respective articles, Birds' Skins and Feathers (see under Birds,

pp. 138-42; Bones, p. 169 ; Hides, p. 639; Horns, p. 645; and Pearls, p. 557).

(3) In the Dictionary (i., 430-3) will be foimd a complete enimieration of the
various plants of which certain parts are used for beads, rosaries, garlands, etc.

In the more important instances the domestic uses will be found under the plant-
names in their proper alphabetical positions—Adhatoda, ^gle, Colx, etc., .etc. \Gf.
Vieux, Agri. Ledg., 1906, No. 6.]

D.E.P.,
vi., pt. ii.,

483.
Sea-slugs.

Supply.

' otbeM

Preparation.

BECHE-DE-MER: Sea-slug: ; Tripang; Suala, Swalloe,
OP Swallow, etc., names given to various forms or qualities of the

Edible Holothurian ; Thurston, Mar. Fa. Rameswaram, Mad. Cent. Mus.,
so. ser., 1887, No. 1, 15, etc.

Habitat.—These edible Sea-slugs are found on the coast of the Mediterranean,
the Eastern Archipelago, Austraha, Mauritius, Ceylon and Zanzibar, whence they
are occasionally brought to Bombay for re-export to China. Several species are
found on the shores of the Andaman and Laccadive Islands and on the Burmese
coast, particularly that of the Mergui Archipelago, where they are collected from
the Nicobar Islands, the Maldives, the Gulf of Mandr, etc., ciu-ed and sent to

China via Burma and Madras ports. It is, however, mainly from New Caledonia,
Tahiti and the Fiji Islands that China is suppUed.

Preparation.—Very little of a satisfactory nature is known regarding the
Indian and Burmese species and qualities ; the methods of collection, curing and
drying ; system of packing and exporting ; chief towns concerned in the trade

;

seasons of collection, prices, etc., of these edible products. In fact very httle of a
practical nature has been contributed since Capt. Andrew Cheyne wrote his account
—an abstract of which will be foimd in the Dictionary. Mr. Thurston tells us that
" The Tripangs are collected by Natives, as they lie on the mud at low water, and
placed in a cauldron which is heated by a charcoal fire. As the temperature
rises in the cauldron, the still living animals commit suicide by ejecting their

digestive apparatus, etc., and become reduced to empty membranous sacs,

wliich, by loss of water consequent on the temperature to which they are exposed,
shrivel up considerably. At the end of twenty minutes or haK an hour the

boiling process is stopped, and then the same process is repeated for a similar
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•!rno. Finally, tlioy )in< arratigud in ordor acourdiag tu Uiolr tiize, and ore tliou

<'tuiy fnr Bhipinent to China.**

/>(,/> Tno tripang is highly esteemod as an article of food by tho Chiuotte

so opifuroH. Miacod down it is made into a tliick gelatinous 80up.

I( 1^ r,..l.i..in U8t>d by the Europoana in India, but is reported to bo a favourite

art )('!•> of diet with tho colonists of Manilla. Tho trade returns usually record

fairly large traffic to and from India and Burma. The foreign import* of

dia during 1901-0 averaged about 28,000 lb., valued at Rs. 10,000, and these

from Ceylon, the Straits Settlements and Hongkong, and were consigned
Madras and Burma. In 1906-7 the actual imports wore «,744 lb., valued
Rs. 2,796. Formerly, of the exports of Indian B6che-do-Mer an average
about 100,0001b.. valued at Rs. 24,000 a year, went from Burma and Madras
tho Straits Sottlomonts. But within recent years the trade seems to have
;>n declining, tho exports in 1903 having been approximately 32,000 lb..

ued at Rs. 6,000. Since then, however, they have fluctuated greatly, and
1906-7 wore 44,468 lb., valued at Rs. 14,343. [Cf. Barbosa, Coasts E. Africa

Malabar (ed. Hakl. Soc), 165 ; Forrest, Voy. Mergui, 1783, 83 ; Milburn,
Comm., 1813, ii., 305; Raffles, Hist. Java, 1817, i., 203-8; Royle,

od. Isinglass, 1842, 54; Crawfurd, Diet. Ind. Isl. and Adj. Count., 1856,440;
llingwood. Rambles of a Nat., 1868, 150 ; Mason, Burma and Its People, 393,

'28 ; also (ed. Theobald) i., 20 ; Hunter, Imp. Gaz., x., 295 {Expt. from
Nieobars).

]

I BEES: BEES*-AVAX, BEES'-DAMMAR AND BEES*-
HONEY.—It has to be admitted that in India Bee-culture takes a

remarkably subordinate position. Whilst met with occasionally on the

hills, it is a completely neglected industry on the plains as a whole.

^Jhis circumstance is doubtless an expression of the influences, whatever
^Kiese may have been, that consigned horticultural and dairy operations

^Bd village artificers rather than to farmers or agriculturists proper.

\^K The religious sentiment against taking life may doubtless have had
a restricting power, and perhaps the climate and the seasons of flowering,

together mth the nature of tropical vegetation, may have been ascer-

lined to be unfavourable, and thus have acted prejudicially against the

jtablishment of regular bee-culture. But while there is no organised

idustry, bees exist plentifully here and there all over India and Burma,
a wild or semi-domesticated condition, and supplies of both honey

id wax are plentiful and of fair quality. It seems to be generally

ipheld in India that bee-culture is impossible in regions where species

(of Strohilatif/ies do not abound.

i The following may be given as the chief honey and wax-yielding bees

Itod the products derived from them, together with the references to

Standard works regarding the same :

—

I. BEES; Home, Trans. Zool. Soc, vii., 181-4; G&\e, Bees, and
How to Manage Them, Agri. Gaz. N.-S. Wales, 1898, ix., 791-5, 1286-8, D.B.P.,

1397-1401; also Pender, Prod. Honey, 796-802, 899-907; Hooper, i, 484-7.

Agri. Ledg., 1904, No. 7, 73-80; also Kept. Labor. Ind. Mus., 1903-4,

25-6.

(a) Apis dorsata, Fabr. -, Bingham, Fa. Br. Ind. (Hymenoptera), i., 557. The Bock Bee.
WiXD Bee or Rock Bee of India : the vowra, khago, konegi or konge, dangara,
aarang, bhammar, mafuil, mahuk, bhavra, lyioai, aghya, age, togri, tagara, bhaga-
mohu, pedda-pera, peria-them, perai-tenai-egalu, malai-teni, pya-gyi, etc.

Habitat.—Found throughout India and Burma, but rarely ascending the bills

to altitudes above 2,000 feet. It would seem to be most prevalent in localities

where species of strabHantheM abound, and is reputed to move from one
locality to another with the somewhat spasmodic flowering of the plants on I^wgest ladian

which it seeks for its supply of honey, etc. Bingham remarks, " So far as 8peelw.,

my observation goes, .4 pis tiornnta, Fabr., the largest of the three speoies, u\
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its wild state builds its combs exclusively more or less in the open—that is

to say, on the undersides of the branches of large trees, in caves or under over-

hanging rocks, in buildings, etc." The combs are three to five feet long, and
two feet or more deep : they consist of cells that are 4J to the inch. Only oc-

casionally is a second comb built, side by side with the first. Some of these

combs weigh as much as a maund, and an average one gives from 10 to 20 lb. of

honey and from 2 to 3 lb. of wax. Mr. J. D. Douglas's note in the Dictionary (i.e. 435)
furnished the following reasons against the systematic cultivation of this species :

—

1. It builds naturally in the open. 2. It makes as a rule but one comb, so

that honey cannot be removed without destroying the brood. 3. Its comb though
large is not so great in cubic capacity as tho combs of the ordinary domestic
bee of Europe {A. ineiJifetn). 4. It is only met with in tropical countries. It

may be added that it is a vicious, intractable insect.

(6) A. indica, Fabr. ; Bingham {I.e. 558) ; the Indian Semi-Domesticated
Bee : the Hill Bee ; the Tree Bee of Indian writers, or aathpuria, satha,

aateri, satpada, mohury, mohri, aira, ngap, yung, manchtilr, doar, doyer sadhi,

aatde, kol, tudir-jen, aduku iheni, ihord egalu, pya aung, etc.

Habitat.—Fovmd throughout India and Btirma and ascending the hills to

9,000 feet. In the high altitudes of its area, such as Bhutan, Hazara, Kashmir,
Khasia hills and Simla, the insect seems to become larger than when met with
in the plains and lower hills. Unlike -4. dovsata it does not as a rule live

in the open, but chooses hollow trees, overhanging eaves, crevices in walls, etc.,

and shows a preference for proximity to human dwellings rather than for tho

hearts of forests or the faces of inaccessible rocks. There are several combs, one
above the other, hence the name saihpuria or seven-layered. The cells are about

5J to 6 to the inch. The jdeld of honey from a fair-sized hive would be from
10 to 40 lb., and of wax from 2 to 10 lb.

Mr. G. Minniken. in a report published in the Dictionary (iv., 268), gives

an interesting account of the degree of domestication practised on the
Himalaya, and that may be here epitomised since it is fairly representative

of the bee-culture of India. In Beshahr, he says, houses—one, two or three

stories high—are often specially kept for rearing bees. In these, small recesses

are made in the walls, two feet apart and closed on the outside by a wooden
panel in which an entrance hole is made. A man is usually in charge of each
such bee-house, whose duty it is to prevent over-swarming. This is effected

by giving each colony ample room, and sometimes by clipping the wings of the

queen. He has pJso to keep the apiary well stocked with early swarms, and
to guard it against the rapacity of bears, martens, hornets, caterpillars, etc.

Stocking is most generally effected by capturing wild swarms and bringing

these to the apiary. But where bee-culture on a large scale is not contemplated,
it is customary for the hill people to provide one or two recesses in the walls of

the ordinary dwelling-houses in which a few swarms may be reared. In the

Simla district it is believed the best honey is procured in localities where
piectfanthiia vuyosuii (the pekh) abounds.

The Bashahr system is followed in Chamba, Hazara, Jhelum, Kangra and
Kullu. Swarms are looked for in the jungles, and carried off to the zamindar's
house. In Kashmir, a honey-bee

—

manchtilr—is almost completely domesticated,
and seems to be a variety of a. IiuHcm hardly separable from A. >nein/era. In
the Khasia hills a somewhat similar semi-domestication exists, the swarms being
captiu:ed in the jungles and kept in small boxes under the eaves of the houses.

(c) A. florea, Fabr. ; Bingham {I.e. 559). This is the smallest of the three

Indian bees, but with A. intUva is much more closely allied to the European
honey-bee {A. ineiiifet'ti) than to the Indian rock bee {a. aorsaUi),

Habitat.—It has been collected in Bengal, Assam, Burma, Madras, Malabar,
Ceritral Provinces, Central India, the United Provinces and on the Himalaya
from Kumaon and Sikkim. It might in fact be viewed as a slightly more
tropical species which displaces to a large extent the western and northern A.
inaU'n. It has been called Flower Bee by some writers, and appears to be the

kdtydl, lamai, tudbi, zinya, kol-jen, kom-buthem, thodi-pera, pullu-egalu or pulla-

tenai-egalu, yin-pya, etc., etc. Its combs consist of cells that are nine to the inch.

It woiild appear frequently to build in the open a single comb suspended from
branches of trees or rather thorny bushes, especially near river-banks, but
sometimes it selects cavities in walls or hollow trees, or builds under the cornices

or other protecting parts of houses. It is a comparatively harmless insect,

and about the size of the domestic fly. It is probable that the mohri or
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BEES'-WAXÎ̂MorAt bee uf KhuitdoHh, found on bushes in the vicinity of large expaoaes of

^^Ki$-tt^iianthrn, is but ono of tile many varieties of tliis species.

^^k" The honey it affords is but small in quantity, and when found on trees is

^^Bhin in 'quality. It appears to improve when produced within large combs
^^B protected hives. In Burma (Kaoliiu country) a sort of domestication has

^^^n attuinptod apparently with this species, though with little suooess. Ac-
• ording to some writers its honey is superior to that of the other two species.

Ill Burma as a whole, however, A. aormata is regarded as the most valuable

insect, though it is never domesticated in any way.
r [Tlio following julditional works may be consulted :—Linschoten, Voy. E.

\fid., 1598. i., 21, G7. 130 ; Ain-i-Akbari (Gladwin, transl.), ii., 37, 80, 96 ; Hoff-

^ister, Trav. in Ceylon and Cont. Ind., 1848 (Engl, transl.), 339; Adams,
Wattd. Nat., 1867, 80; Lewin. Wild Races S.E. Ind., 1870, 80; Hoey, Monog.
Wrade and Manuf. N. Ind., 40 ; Douglas, Handbook Bee-keeping Ind., 1884 ;

JKnghom, Journ. Bomb. Nat. Hiat. Soc, 1888, iii., 183 ; Cunningham, Plagues

and Pleasures of Life in Beng., 1907, 34-9, etc.]

II. BEES'-"WAX.—This substance is best known by the following

mes

—

mom, sinth, mena, min, mozhukin, mainam, mezhuTca, lelin, phayoni,

a\d in the classic

—

madhujam, siktha, shama, etc.

The observations already made regarding the species of bees met
th in India afford incidentally certain particulars regarding wax.

?fc may, however, be useful to disregard the individual insects and to

ring together provincially the particulars available regarding the centres

f supply. The season for making wax would appear to be the hotter

months, viz. April to June. The separation of the honey from the wax
usually done in the crudest manner possible by the persons who collect

;he combs. Refinement is rarely practised, but adulteration is not

usual, and although under the Indian sun it might be readily bleached,

dian wax is rarely so treated, but on the contrary is purposely coloured

th turmeric. It is made up in balls, rolls, cakes or blocks, sometimes

oulded and at times even as much as 2 feet in diameter and 6 to 9 inches

in thickness.

Hooper's paper {I.e. 82-100) should be consulted for fuller details, but the

following abstract may be useful :

—

Bengal.—Supplies are drawn by Calcutta from the Sundribans, Chota
Nagpxu-, Chittagong, Darjeeling, Bhutan and Nepal. It would appear that

iverage qualities realise from Rs. 53 to as much as Rs. 76 a maund. It is

gely consigned to Singapore and the Straits Settlements.
Assam.-—The dealers in wax reside in Sylhet, and they derive their

pplies from the Khasla hills and wild tracts beyond the frontier. Naga wax
usually sold in rolls cast in bamboo moulds. Assam wax is of inferior

[uality OS a rule.

United Provinces.—The right of collecting honey and w£uc is leased,

t a decline in the supply has recently taken place. It is drawn from
e Eastern Dun Forests, Khari, etc. The trade is chiefly in the hands of

aders resident in Saharanpur. It fetches about 11 annas a pound, the im-
ported foreign bleached wax realising about 9 annas.

Central Provinces.—It has been stated that the forests of these provinces
capable of yielding 500 maunds of honey and 100 maunds of wax

nually. In Chadgarh bees are so plentiful that it is impossible to beat
the forests for big game. Ratgarh hill haa been described as a "hive of

bees." The following are the chief localities of supply in alphabetical
sequence of names—Betul, Chanda, Chhindwara, Damoh, Ho8hang4b4d, Jabbal-
pur, Mandla, Nimar, Raipur, Sambalpur and Wardha. Wax fetches locally,

according to quality and season, from 3 annas to 12 annas per pound. There
are said to be two seasons for collecting—April to May, and again November
to December.

Panjab.—Bee-culture and the collection of honey and wax from wild
bees seems to be confined to the hilly country. The districts most famed are
Bashahr, Chamba, Hazara, Jhelum, Kangra, Kashmir, Kullu. Simla, etc. Certain
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particulars have already been given of these localities that need not be repeated.
The Bashahr supply comes usually to about 20,000 lb. of wax that is sold at the
annual fair of Rampur. In Hazara, bee-keeping is practised for the sake of the
honey, and the wax obtained appears to be largely used up locally. In Kangra
it is said 2 to 3 maunds of the annual productions are employed by the brass and
coppersmiths in moulding their wares. In Hazara the honey is collected in

November, in KuUu during July and again in October, while in Chamba the
seasons are May to June and September to October, and in Kashmir it is gathered
from September to October. The hives contain from 20 to 40 lb. of honey
and 2 to 4 lb. of wax.

Kuram Valley and Afghanistan.—Bees are believed to be extensively kept
by the hill people, and the produce is to some extent exported to India.

Rajputana.—Honey and wax are collected at Ammer, Baojari, Dewari,
Mandla, and Todgarh, but the supply of wax is very small.

Bombay.—The honey and wax of this Presidency are drawn mainly
from Khandesh (Satpura mountains largely) and the Deccan. The chief localities

are Belgaum 1,500 1b.; Dharwar, 1,500 1b.: Kanara, 3,000 lb.; Panch Mahals,
4,000 lb. ; Ratnagiri, Satpuras, 500 lb. ; Satara, 560 lb. ; Salsette, etc.

The figures denote the approximate annual supply. Locally it fetches from
4 to 10 annas a seer (2 lb.) ; the Bombay maund in some returns is 28 lb., and the
price of wax per such mavmds is quoted at Rs. 14 to 20 ; in other cases the maund
is 40 lb. and the price returned as Rs. 25 to 30. The wax is said to be usually
about one quarter the value of the honey. The exports from the Presidency
go mainly to the towns of Bombay and Goa.

Berar.—The districts most noted are Ellichpiu", Mangrul, Melghat, and
Wun. The supply is not large, and the local price is about 4 annas a pound.

Madras.—Bees are met with on all the movmtains and low hills of the
Madras Presidency, but the following are the chief centres of supply in alphabeti-
cal sequence of their names :—Bellary, 800 lb. ; Coimbatore, 8,000 lb. ; Cudda-
pah, 3,500 lb. ; Ganjam, 1,600 lb. ; Godavari, Kistna, Kamul, 6,000 lb.

;

Madura, Malabar, 200 lb. ; Nellore, 500 lb. ; Nilgiri, North Arcot, South Kanara,
Trichinopoly, and Vizagapatam, 700 lb. The figures give the annual supply
of each of the places named. The Madras maund is 25 lb. and wax is said to

sell at from Rs. 10 to Rs. 20 a maund, but it is often to be had at 4 annas (say

Rs. 5 a maund) or it may fetch as much as 12 annas a pound.
Burma.—Following the system pursued with the provinces of India,

the following may be mentioned as the centres of Burmese supply :—Bhamo,
Chindwin, Katha, Mandalay, Minbu, Pyinmana, and Tenasserim. In the Upper
Chindwin there seems to be a prosperous trade in honey and wax. It is brought
for sale in the Kabaw valley. In the lower Chindwin, Mankadaw is the mart.
It is probable that the total supply from the Chindwin comes to something like

4,000 to 6,000 viss (viss = 365 lb.). The rate at which it is sold comes to about
10 annas a pound, but in the towns a much higher figure is quoted. In Tenas-
serim it averages from 9 annas to Rs. 1-5 a pound. It is impossible to give even
an approximate estimate of the Burmese total production, but wax is largely

imported, so that there cannot be a margin for export.

Chemical Investigations.—Hooper, concluding his report on the

extensive series of samples that had been placed in his hands for

chemical examination, says :
" In studying the tables of analyses

"

—drawn up as the result of the investigations conducted in the

Indian Museum—" two very interesting facts will be revealed. The first

is the lower acid value of Indian bees'-wax ; this indicates a different

ratio between the cerotic acid and myricitin compared with that of

waxes from other parts of the world, and the second is the uniformity

in composition of the secretion of the three kinds of Indian bees

representing the Apis family. The appearance of the wax from the

three species gives no clue to the origin, and although there are two or

three somewhat abnormal deviations from the average on account of the

high saponification value and the wide range of the iodine value, there is

very little, if any, suspicion of adulteration. The wax from the combs of

Aitis florsatdj A. indico, and A. floreu is, therefore, practically
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in composition, and a combination of the wax of one species with

at of another cannot be regarded as a fraudulent admixture. It must

I admitted, however, that the .Ipis tlornata, because of the much
rger comb it manufactures, is the cliief source of the bees'-wax of

e country." " It is satisfactory to record that out of 64 samples

(!ollected from different parts of India only 3 were really adulterated,

tless
than 5 per cent, of the total, and there is no evidence that the

>histicated wax was a native product or was manufactured in the

mtry."

Uses ot Wax.—It is perhaps hardly necessary to mention the uses

wax. The introduction of paraffin and other composition candles has

aoved, to a large extent, the demand for wax to be used as votive

offerings at the temples and churches. Jahangir (Memoirs (Price, transl.), 3)

alludes to camphorated wax lights used in the palace. It is, however,

required by the silver and goldsmiths, also by brass and copper foundry-

men, to give finishing touches to their moulds and to be subsequently

liquefied and dispelled by the molten metal poured into the matrix,

e is a considerable demand in Burma for it, accordingly, in

e workshops that turn out the brass idols of Buddha. Wax is

o fairly extensively employed as a resist in certain stages and
thods of calico-printing {Ind. Art at Delhi, 1903, 229-30, 259-67).

itly, it is largely used by the shoemakers of India. In Medicine
X is extensively employed in the preparation of ointments and
ters.

Recently some interest has been observed in a substance called

'propolisine,'' derived from the propolis of bees (see below) by dry dis-

tillation. It is said to destroy all known bacteria without danger to

Ji^an beings.

^B Wax Trade of India and Burma.—During the past twenty years the

^^ports of wax have practically remained stationary. The highest figures

occur in 1905-6—viz. 8,593 cwt,, valued at Rs. 7,31,320, and in 1894-5,

namely 7,487 cwt., valued at Rs. 7,05,247 the lowest in 1896-7—viz.
_3,142 cwt., valued at Rs. 2,76,190. In 1906-7 they were 8,162 cwt.,

5,96,009. The major portion of these exports go from Bengal,

d the chief receiving countries in 1905-6 were Germany, 2,854

;

« United Kingdom, 2,609; Belgium, 988; Straits Settlements, 622;
ited States, 408 ; France, 406 ; all other countries making up the

ance of 8,593 cwt., the exports for the year. [Cf. Milburn, Or.

m., ii., 315.]

III. BEES'-DAMMAR.—Bingham, Fa. Br. Ind. {Hymenoptera), D.E.P ,

, 559-64; Cooke, Gutns, Resins, etc., 1874, 95-7; Hooper, Agri. Ledg., iii., 17; and
"4, No. 7, 79 et seq. The Dammar Bees, as the little insects that afford

32o?2
^

'

this substance are called, belong to the genus Meliponti, or, as it has been
bqq-'.

called, Triyona. A resinous substance employed by several species of this Dammar,
genus in forming their nests, is an article of commerce. It has been said

to be chemically allied to propolis, the substance used by the domestic bees rropoiu.

to repair injuries to their hives or to stop up useless and objectionable

opepings. These very minute and stingless bees are met with all over India
and Burma. Among the collections recently brought together some 40
samples of wax, honey, etc., were identified, through the insects that accom-
panied them, as being the product of species of Mellpwna. These came
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from the following localities, the figures denoting the number of separate
samples to hand : Almora (2), Basin, Belgaum (2), Betul (3), Chhindwara,
Coimbatore (4), Damoh, Dehra Dun (4), Dharwar (2), Kanara (2), Khandesh
(3), Madura, Nellore, Nilgiris (2), Panch Mahals, Raipur (2), Ratnagiri (3),

Rawalpindi, Sambalpur, Singbhum, South Kanara (2), Tenasserim and
Tinnevelly (2). It will thus be seen that these insects are practically

distributed all over India and Burma, and perhaps to a greater extent
than was known to Bingham when he wrote his Hymenoptera. That dis-

tinguished author describes twelve species, of which Melipona Icevicejift

of Tenasserim is the most interesting, since it affords (or at all events, is the

Pwe-nyet. chief source of) the resinous substance known as Pwe-nyet. The follow-

ing are the vernacular names for the specimens of Melipona recently

procured :

—

kunti, kote, kuntali, poye, nasari, hhinkwa, hankua, misri, nasri-

jen, kosutteni, kulliada, musuruteniga, moye hyah, etc., etc.

PWt-NYBT.—The insects referred to are said to build nests in hollows within
trees, crevices among rocks, and sometimes in holes in stone walls, etc. The interior

surfaces of the nests are lined with a resinous substance, and the entrance is

often formed into a beautiful projecting funnel also composed of a resinous sub-
stance—the product for which these insects are valued. When the nests are small,

the resinous substance (or bees'-dammar) is not collected, but in the case of .-<.

ttericeps " the trumpet-shaped structure of resinous wax which very often forms
the entrance to the nests " projects from the hole in the tree for a foot or more.
" Home gives an interesting account of the finding of the nest of iw. ntfleomis,
and states that the hollow in which it was built was coated all over with a layer

Honey. of black wax, and that the cells, containing a dark honey of excellent flavour,

were globular in shape, pendent side by side from the roof." w. ru/tenmiti
is apparently the only Indian species that has been systematically c^^scribed.

Whether the forty odd samples indicated above are one and all derived from this

or from several species has not as yet been ascertained. Home's description of

the resinoios lining and the comb is most valuable. Mr. Parish is careful to advise
us that he had not seen the interior of a hive of the pwe-nyet, but he suggests

Suggestion as to that the external trumpet-shaped structure may be constructed by the bees from
Formation. the resin of liopea oitornta and other trees mixed with the oil of Diptero-

t-arpus imvis. Hooper {Rept. Labor. Ind. Mus., 1904-5, 23-4) fm-nishes a report

on two samples examined by him. It is, he says, a peculiar compound of various

resins and gum-resins. In a fresh state it may be moulded to any shape. Its

constants were determined as well as its solubility in alcohol and ether. He
promises a full report in the future, but for the pvirpose of comparison has specially

studied the resins and oleo-resins of Mopen, Vuteria, CaimHttm, and iHptera-

Composition. eni'pufi. So far, therefore. Hooper seems to confirm the popular opinion that

pwe-nyet is composed of certain gvims and resins collected by the insects from
trees. Speaking apparently of the wax of the combs. Hooper further observes :

" The wax of the species of .neiiponn has quite a different character and com-
position compared with that of the true bees. The blackish colovir, sticky

consistence and higher melting point, acid and iodine values readily distinguish

it." According to Greshofi and Sach (Pharm. Weekblad., 47, 933), the substance
consisted of a mixture of 84 parts resin, 12 parts wax with 4 parts of an impurity
insoluble in alcohol. The resin melted at 60° and the wax at 66°. But it is not

quite certain whether they had examined the true wax or the pwe-nyet.

Uses of Pwe-nyet.—" The resinovis product collected and used by the

bees in making their nests is called ' pwe-nyet ' by the Burmese, and after

boiling in water and mixing with earth-oil or petroleum, it is largely used for the

Caulking Boats, caulking of boats. The right of collecting ' pwe-nyet ' is sold by the Local

Government in Biu-ma and Tenasserim yearly, and forms one of the soiu'ces of

revenue under Minor Forest Products " (Bingham, I.e. 660).

D.E.P., IV. BEES'-HONEY.—The best names for honey are shahad, madh,
iv., 263-71. madhu, sahut, saht, polee, ten, jenu, fiya-ye, etc. The honey-bee would be
Honey. sfiakd-ki-makhi.

It is not necessary to deal with this subject in detail after the treatment
Production. already given to Bees and Wax. The regions of production of the latter are
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necMAorily those of the former. Occasionally, however, the ink^ Ile^ect«d

and the [irodiiction and 8iUe of the honey becomeo the important aipeot. Honey
is a plentiful wild product over the greater part of India, and is obtained also

from bees in a state of semi-domestication, chiefly in the hills of the Panjdb. It

is highly appreciated as an article of food by the inhabitants of many parts of

India. It is also employed to preserve fruits, and in the KhoHia hills, apparently,

human bodies are sometimes tempt)rarily preserved in it. At certain seasons,

due doubtless to the flowers visited by the bees, or possibly to the species of

^Insect, the honey has intoxicating and even poisonous properties. The honey
^^^the various species of Indian bees, mentioned above, at all events varies

^^^nsiderably. The most abundant is that of a. aormata, which provides the

greater portion of the honeys of the United Provinces, the Central Provinces,

Berdr, Bombay, Madras and Burma. This is the insect of the Kundahs, the

honey of which is collected in March and again in September. The March crop
is the best. Mr. A. Mervyn Smith published in the Stateaman in 1895 a most

itructive account of the Honey and Wax collection of the Kirndah country.

this is representative of the operations pursued in the Nilgiri hills, in the
'^maad, in the Sattj'amangalam hills and elsewhere, a fairly extensive passage

,y be abstracted :

—

" A strong stake was driven into the groimd 15 or 20 feet away from the edge
the precipice, as a purchase for the rope, as it was being lowered down the face

the precipice. One end of the cane-rope had a double loop, in which a Koo-
ber seated himself, his feet being supported by a short stirrup of bark. A
t, reed-like bamboo, 20 feet long, armed with a reaping-hook at the end,

ed to cut the combs from the rocks. A small landing-net below the sickle

lived the combs as cut. A light cord, running through a loop about 10 feet

ve the head of the gatherer, and fastened to the sickle-end of the rod, enables
gatherer to use the rod as a derrick, which he can raise, lower, and swing to

ly position, without being inconvenienced with the weight of the combs in the
When the net is full, he empties the contents into a large close-framed

ket lined with leaves, which is suspended from a separate cord ; and this

iket is drawn up when filled. The occupation of gatherer is extremely danger-
and requires steady nerves. In many cases the men are suspended 400 feet

the top of the cliff, with many hundreds of feet below them to the bottom
^precipice. These cane-ropes are immensely strong and stand more rough
•than one made of fibre, and they are also extremely light. The suspending

is shifted about from place to place in answer to signals with the hand from
ow. Immediately the bees are disturbed, they crowd round the gatherers in

ads. The men are literally covered with a coating of bees from head to foot
present a most cvu-ious appearance, just as if they were covered with rusty
armour, each link of which is in motion. The pungent smell of the wood-

oke from the bodies of the gatherers has a kind of paralysing effect on bees
d prevents them stinging. The flight of bees thus disturbed could be dis-

ictly seen from where we were, half a mile off, and resembled a flight of locusts.

e could even hear the humming noise made by the irritated insects. In about
hours all the combs within reach had been collected and the ropes were
wn up."
The next most important honey is that of A. inatm, an insect found here
there all over India, but semi-domesticated in the Khasia hills and the

untains of the United Provinces, of the Panjab and of N.W. Frontier Pro-
ces. It is accordingly the chief source of the honeys of Assam and the
jdb, and possibly also of Bengal. The third form is hardly a commercial

icle, though when foimd in sheltered positions it is said to be remarkably good.

-^— is the honey of A. fioi-ea. This is met with in the Central Provinces, Bom-
txay, BerAr, Madras and Burma. Lastly, some of the species of Xeiipona afford
honey. This is incidentally alluded to by Hooper all through his review of
the information recently collected by the Reporter on Economic Products. He
tells us that it is often tainted with a peculiar odour, and has a bitterish and
acid taste. It has, however, a considerable reputation in many parts of India
for its medicinal properties. In some parts of the country (Nellore) the honey
of the dammar- bee is said to be intoxicating, and in Kanara it is reported that
the insect is semi-domesticated. [C/. Institutes of Manu, iii., 1 19 ; v., 41 ; \'Tii., 131,
etc. ; Bnrbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc), 167; Lawrence,
Valley of Kashmir, 1895, 366; Joum. Board Agri., 1898, 335-9; Bee-keeping,
Imp. Dept. Agri., West Ind., 1901.]
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BENINCASA CERIFERA, SniL ; Fl. Br. Ind., ii., 616;
CucuRBiTACE^. The White Gourd Melon, pethd, humhra, etc., an ex-

tensive climber cultivated in India ; native of Japan and Java.
Sown at the beginning of the rains or in the hot weather, it continues fruiting

until the close of the rainy season. The fruit excretes a waxy bloom which it is

said can be made into candles. The seeds yield a mild, pale Oil. The fruit

possesses alterative and styptic properties, and is popularly known as a valuable
antimercurial. It is also used as a vegetable and in curries or is made into

a kind of candied fruit called heshmi or heshim, sold at about 3 lb. to the rupee.

108-2; Gamble, Man.
Duthie, Fl. Upper Gang.

Soc, Ixxiii., pt. ii., 176

;

BERBERIS, Linn. ; Fl. Br. Ind., i.,

Ind. Timhs., 28-30 ; Pkarmacog. Ind., i., 64-8 :

Plain, i., 31-2
; Hooper, Rusot, in Journ. As.

Brandis, Ind. Trees, 28-30 ; Berberide^.
There are twelve species of Barberry mentioned in the Flora of British India.

They are not easily distinguishable, and the vernacular names are therefore
probably indiscriminate. The products are common to five or six Himalayan
species and may be dealt with collectively. The chief are the following :

—
B. aristata, do. ,- chitra, sumlu, kasmal, tsema.

B. asiatlca, Roxb. ; kilmora, tnate-kissi, chitra, etc.

B. Lycium, Royte; kashmal, chotra, ambar-bdris, etc.

B. vulgaris, Unn.; kashtnal, bedana, ambarbdris, etc.

Habitat.—The entire Himalayan districts between 6,000 and 10,000 feet,

also the Nilgiris, Ceylon, etc., etc. The bushes often constitute thickets many
miles in extent.

A Dye is obtained from the roots and stems, which is sometimes used in

tanning and coloiuing leather. It would seem that the colour exists chiefly in

the bark and in the young wood immediately below the bark. In the older wood
there is less though better quality of dye. Barberry is perhaps one of the best

yellow dyes in India, and the supply is inexhaustible. The seeds yield an Oil.

The principal use of the barberry is, however, in Medicine, the parts employed
being the stem, ddrhalad, the fruit, zarishk or zirishk, and the root-bark.

A watery extract is prepared from the stem and root, called rusot or rasout
(
Taleef

Shereef (Playfair, transl.), 1833, 87). It is worthy of notice that this extract has
the same beneficial effects in the treatment of ophthalmia which have been
ascribed by certain Greek and other early writers to mamiras. The plants now
known in India as mdmirdn seem, however, to be t'irittis Teeta, Wall., CnryaaMif
Govntiiaufi, Wall., and Uernnlmn tVatllehUinunt, Sweet The juiceS of these

are still used as applications to the eye, and two of them, at least, contain
berberine. In later times the barberry appears to have been extensively

sought by European oculists, and it seems to have been the origin of tlie

Lycium, whereof the empty pots were found in Herculaneum and Pompeii.

[C/. Fluckiger and Hanbury, Pharmacog., 33-5.] Berfterta-sticks, 1 inch thick

and 12 to 18 inches long, are fairly extensively exported from Kangra and thence
carried all over India (see Coptis, p. 405).

Trade.—Various preparations of the barberry are used in fevers, the advantage
claimed over quinine being that repeated doses of berberine do not cause depres-

sion and deafness. The fruit is given as a coohng laxative to children, and the

stems are said to be diaphoretic and laxative in rheumatism. The berries are

dried Uke" currants," and thus brought down to the plains. The Tkade value of

ddrhalad is stated by Dymock {Mat. Med. W. Ind., 28) to be Rs. 3^ permaund
of 37^ lb. ; of rusot, Rs. 8 to 9 ; oi zirishk, Rs. J per lb. Moodeen Sheriff {I.e. 15).

however, quotes the wholesale price of rusot as Rs. 35 per maund, and the retail

price as Rs. 2J per lb. He says that the fruit {zirishk) may be had at Rs. 6 per

maund (wholesale), or 6 annas per lb. (retail). Kanny Lall Dey gives the

price of the extract {rusot) as 8 annas per lb.

[Cf. Paulus ^gineta (Adams, transl.), iii., 239 ; Birdwood and Foster, E.I.C.

First Letterbook, 201, 480 ; Clusius, Arom. Hist., in Hist. Exot. PL, 1605, 163-4;
Moodeen Sheriff, Mat. Med. Mad., 1891, 13-5; Lawrence, Valley of Kashmir, 1895,

74-6 ; Kanny Lall Dey, Indig. Drugs Ind., 1896, 46-7 ; Rept. Cent. Indig. Drugs
Comm., i., 13; Journ. Linn. Soc, 1891, xxviii., 311-2; Pharm. Journ., 1901,

321, 402-3, 262; Bhaduri. Rept. Labor. Ind. Mus., 1902-3, 28-9; Hanausek,
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 250; etc., etc.]
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Fl. Br. Ind., v., 599 ; Gamble, Man. Ind. D.E.P.,

iii., 359 ; Cupulifer^. The Indian ^' ^^^
Biroh.

BETULA UTILIS, />««.

Titnbs., 0G8 ; Pharmacotj. Ind.

Paper Birch, bhiiJiKiUra or bhuj-patar, burj, shdk, takpa, phuspcU, bhur-

japatra, etc., etc. A moderate-sized deciduous tree forming the upper
edge of arborescent vegetation in the Himalaya (14,000 feet).

BBy
suine of the iiill tribes the bark is regarded as more durable than paper. Paper,

d it is well known as the material upon wliich the ancient Sanskrit MSS. of
>rthem India were written. It is widely used for writing medicinal charms and
Raid to be foimd in every druggist's shop. Its uses are, however, varied ; for
>apping up parcels, for surrounding hookah-stems, for umbrellas, for water-tight

roof-Uning, and apparently sometimes also for clothing. Minute strips are used in
certain forms of tie-dyeing. [C/. Ind. Art at Delhi, 1903, 256.] The younger
bnuichos are plaited into twig bridges. It has also certain aromatic and antiseptic
properties. The leaves are lopped for cattle-FoDDER, and the timber is exten-
sively used in the inner arid Himalaya for building, since it is elastic, seasons well
And does not warp. [Cf. Taleef Shereef (Playfair, transl.), 1833, 48; Lawrence,

^^iUey of Kashmir, 1895, 68-9, 79; Journ. Soc. Chem. Indust., 1900, xix., 1141.]
^^B Another species, B. alnoides, Ham. ,- puya tidiah, ahdul, ahakshin, etc., of the outer
^^malaya, the Khasia liills and Burma, has a bark which constitutes an important
^Hnicle of Food with the Lahupas in the mountain-tracks of N.E. Manipur.
^Vn the upper tracts of Kullu, where earthenware vessels are procurable with

tliflficulty, the outer bark is peeled off in long strips and bound around water-pota
as a protection. The Timber is valued in Nepal for strength and durability.

Fodder.

Food.

Bezoar.BEZOAR.—This is the padzahr or pazahr of the early Persian

iters, a name which usually denotes an antidote or alexipharmic. The
)rd comes into English through the Arabs, who wrote it bazahr. The
le bezoar is a stone or concretion found within the bodies of certain

limals, more especially the Persian Wild Goat {Cnjtra wyuffrns)
ilanford, Fa. Br. Ind. {Mammalia), 503) (see p. 743).

Sources.—Moodeen Sheriff [Ind. Pharm., suppl., 68-70) says there are many
ids or qualities, according to the animal from which procured, such as Goat-,

lel-, fish-, snake-ftezoar, etc. The last mentioned is generally called Snake-
)NE. But there is no foundation for the very general belief that snake-stone is Soake-stone.

cured from the head of the snake (see p. 141). Some writers classify the
ira into animal and mineral, the last being a fossil form and possibly often a

pprolite. So also numerous references are made by writers on this subject to

or artificially prepared bezoara, fabricated apparently from calcined bone.
Brtain towns are famed for their bezoars, such as Diu and Golconda.

Chemical Examination.—Dr. Davy was apparently the earliest author to ex-

line these stones chemically, and his description of them has been drawn upon
the majority of subsequent wTiters. Taylor formed nine groups, three being

ikosphates (of lime, magnesium, or of ammonium and magnesium), one oxalate

lime, and the five others mostly mechanical or obstructive accumulations
ch as hair, vegetable-fibre, ambergris, etc. Milburn observes that the genuine
iental bezoar is commonly of an oval form and between the size of a hazel nut

a walnut ; the larger it is, the more valuable. It is externally smooth and
jssy, and is composed of several layers. The colour most prized is a shining

ive green. It has a peculiar smell but no taste. Can be scratched easily by
. penknife, and when applied to the tongue or any moist surface adheres firmly

id absorbs the moisture. The supposed virtue as alexipharmics depends upon
power of absorption, but in Europe it has been proved that they have no

'^9ecial chemical or mechanical merit in support of their varied reputation. [C/.

Watts, Diet. Chem., 1883, i., 584.]

BIRDS ; Blanford and Gates, Fa. Br. Ind. (4 vols, on Birds) ; Jerdon,

Birds Ind., 1862-4 ; Henderson and Hume, Lahore to Yarkand, 1873,

170-304 ; Hume, /Scrap Book ; also Nests and Eggs ; Gates, Birds of Bur-

nuih ; Barnes, Birds of Bombay.
From the standpoint of utility the study of the birds of India might
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be referred to several sections, of whicli the following, taken up in alpha-

betical sequence, may serve to exemplify the chief facts and products

of value :

—

1. Birds associated witli Ag'Picultupal and Hopticultural
operations, either beneficially or injuriously. W. L. Sclater {Ind.

Mus. Notes, ii., 119) gives the following as the chief insectivorous or

helpful birds :

—

Accentnrinw, the Hedge Sparrows ; Bi-afhyptefygime, Grovuid Babblers ;

Capriniuigitiw, Goatsuckers ; Certhuate, Creepers ; Coracuaw, Rollers

;

CrateropotHinK, Babbling Thrushes ; CncniUJm, Cuckoos ; CypMeJiaw, Swifts ;

nicfuriam. Drongos or King Crows ; Miruiiainiate, Swallows ; i^aniiiim,

Shrikes and Minivets ; L,iotrichitne, loras and Green Bulbtils ; yteropuim,
Bee-eaters ; JMotat-uiuife. Wagtails and Pipits ; Jtfuscicapittie. Fly-catchers

;

Faraftoacofnithino!. Crowtits ; Pieiiite, Woodpeckers ; PittMtp, Ground Thrushes ;

RutifilliinB, Red-starts and Robins; Snxicoiime, Chats; Sytvidtt;, Warblers;
TiinelUtue, Solitary Babblers ; Ti'offonlrf*e,Trogons ; and r'/>ni»i*7fe, the Hoopoes.

In addition to these the following partake of a mixed diet, and are partly
insectivorous and partly fruit and grain feeders:

—

.i.imifiiam. Larks;
Briteiiypoftitnf, Bulbuls ; nictfitim, Flowerpickers ; FriHgHiidte, Finches;
GfititJie, Cranes; Ijimlcoite, Waders of all sorts; yettarinUlai, Sun-birds;
Orioiiftift, Orioles ; otiaia<e, Bustards ; PaHine, Tits ; PHnsianiate, Pheasants ;

Baiiifife, Rails; Sibiinm Sibias, White-eyes, etc.; sittitUp, Nuthatches;
sturnifitB, Starlings and Mynas ; Tetmoititite, Partridges ; Turautte, Thrushes ;

and Turnieiiitp, Button Quails.

It is highly important that the majority of the above-enumerated families of
birds should be protected against ruthless destruction. The conditions and
necessities of India are, however, so very different from those of Europe that
legislation, easy of application in the latter, often becomes next to impossible in
the former, where the customs of the people, their complex vested interests, their
immense niunbers and the vastness of the territory they occupy, are facts of
supreme moment in the enforcement of even urgently needed legislation. To
Surgeon-General George Bidie, C.I.E., is due much of the credit for bringing about
the existing Indian legislation for the protection of birds. In 1887, however, the
Government of India brought into force a law for the " Protection of Wild Birds
and Game " (Act xx. of 1887) : this allowed Local Governments to define
Wild Birds and to fix the required close season within which it became illegal

to possess or sell certain birds. But as its operations were more or less restricted

to Cantonment and Municipal limits it exercised little repression on the most
objectionable aspects of the traffic, namely, the slaughter of plumage birds in

the rural tracts. Accordingly first the Madras, then the Bombay and finally

the Panjab Government sought permission to extend the provisions of that
Act. Philanthropic institutions and individuals also continued to press on
the attention of the Government of India the desirability of amending the
Act. After a full consideration of all the circumstances and evidence His
Excellency Lord Curzon in Council issued a Notification (Sept. 19, 1902) which
prohibited the taking by sea or by land out of British India skins and feathers

. of all birds other than domestic except (a) feathers of ostriches and (6) skins
and feathers exported as bo7ia fide specimens illustrative of natural history.

Thus an effectual check has been given to the reprehensible and destructive
traffic, for since no foreign market is now open to the fowler, the trade is prac-
tically destroyed. [Cf. Journ. Bomb. Nat. Hist. Soc, iv., 124.]

But fortunately few of the purely insectivorous birds are either attractive
in plumage or in demand as edible birds. The exceptions are all the more
regrettable, viz. (a) The Blue Jay or Indian Roller, Coraeias intUca, the
nilkant, sahzak, tua, pdlu pitta, kattu kadei, etc.—one of the most abiindant
and typical of Indian birds. It is sacred to Siva and a constant associate of
the homestead and village lands. Its brilliantly coloured blue plumage led to its

wholesale destruction, many thousands of skins being annually sent to Evirope.

(6) The Purple Sun-bird or Honey-sucker, the shakar khora, jugi jtigi, than kudi,
etc. ; recently a deplorable trade had been organised in exporting the skins of

this beautiful and most useful bird. Happily tho roller and the sun-bird will no
longer be trapped and snared, for the loss of the foreign market practically

means the discontinuance of the demand.
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With regard to the second group it is probable that some of them do more injorloui Binb.
hann than good to the crope amongAt which they are to be found. Their pro-
tection is not, therefore, so necessary, and those of them that are utilised econo-
mically or industrially will be dealt with in further paragraplis.

2. BlPds often Reaped In Cagres, etc.—P. Finn {Cage-Birds Cage Birds,

o/ Calcutta, in Journ. Bomb. Nat. Hist. Soc. (reprinted from The
Ibis), xiv., 564-78) furnishes full particulars on this subject, and to

that valuable paper the reader is accordingly referred.

The following alphabetical enumeration gives the names of the birds most
frequently seen in confineraent in India, as also the reference (within brackets)
to Blanford, wh«»rt> a full account of eacli species will be found :

—

Acanthis frlngillirostris, the Indian Linnet (ii., 228).

Acridotheres tristis, the Common Mj-na (i., 537). Baber, Emperor of
Adia (Memoirs, 1519-25. 319), and Abul Fazl in the Ain-i-Akbari (Jarrett,

.,iii., 121) call this the «/ldra^, and the latter characterises it as an astonishing
Iker. [Cf. E. H. A., Times of India, March 26, 1899.]
Caccabls chucar, the chukor or Himalayan Partridge (iv., 131).

Carpodacus erythrlnus, the Indian or Rose Finch (ii., 219).
Coturnlx communis, the Rain or Grey Quail (iv., 114).

Chloropsls aurifrons, the hurriba or Gold-fronted Green Bulbul (i., 234).
Cittocincla macrura, the shama (ii., 118).

Dendrocltta rufa. the Indian Tree-pie (i., 30).

DIssemurus paradiseus, the hhimraj or Larger Racket-tailed Drongo (i., 325).
Dryonastes chlnensls, the Black-throated Laughing-thrush (i., 74).

Eudynamis honorata, the Indian Koel (iii., 228). The Ain-i-Akbari (I.e. 121)
Ibserves, " Romance sings of its loves as of those of the bulbul." The Emperor
jaber (I.e. 323) describes it as the nightingale of India.

EaUbes Intermedia, the Nepal or Talking MjTia, The Indian Grackle (i., 511).
seems to be the pinddweli or m^ina in Baber's Memoirs, and which in

Ain-i-Akbari is said to imitate the human voice and to speak with great
Btinctness. [Cf. Thevenot, Travels in Levant, Indostan, etc., 1687, iii., 68.]
Francollnus pondlcerianus, the titar or Grey Partridge (iv., 139).

Galerita crlstata, tlie chendul or Crested Lark (ii., 337).
Garrulax leucolophus, the White-crested Laughing-thrush (i., 77).

Hlerococcyx varius, the Brain-fever Bird, The Common Hawk-cuckoo or
kupak (iii., 213).

Melanocorypha bimaculata, the Calandra Lark (ii., 323).
i_ Molpastes bengalensis, the Red-vented Bulbul (i., 271). [Cf. E. H. A., I.e., Bulbul.

B)ec. 7, 1898.]

^ft PalsBornls cyanocephalus, the Blossom-headed Paroquet (ill., 251).
^m P. nepalensis, the Large Indian Paroquet, chandana (iii., 248).
^B p. torquatus, the Rose-ring Paroquet, tota (iii., 250). Baber (I.e.) alludes to Paroquet.

^Blis bird.

^f Pomatorhinus schisticeps, the Scimitar Babbler (i., 116).

Turtur communis, the Turtle-dove (iv., 42).

T. risorlus, the Indian Ring-dove (iv., 46).
Of the imported birds a long list might be given, but it is only necessary to

Bay that a fairly large trade exists in canaries brought from the Straits and China :

the Java Sparrow (.nan in oryxirora) has become acclimatised and the ^lalayan
Lorikeet is extremely popular. It would appear that Cockatoos were imported into
India as long ago as m the time of Jahangir, for Mr. Finn tells us he has seen
a picture of that period depicting a yellow-crested species. The same observer
points to the significant fact that there is a larger percentage of insectivorous
and frugivorous birds reared by Indian bird-fanciers than in Europe, a circum-
stance that has led to the creation, as a village craft, of the practice of collecting
and selling live insects, white-ants, etc., for these birds. Some years ago it was
suggested that one solution of the periodic plague of locusts that here and there
annually invades India would be to collect, dry and export these insects as Dried Inaeots.

food for the cage-birds of Europe. No one would seem, however, to have acted
on that suggestion. [Cf. Agri. Ledg., 1893, No. 2.]

Falcons, Falconry and Hawking.—The bird that was formerly (and Faloona.
to some extent is still) most prized for hawking is Fairo per^gr'tnntor.
the shdhin Falcon, the male of which is called kohila and the female kohi. In
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the South of India it is known as jawolum and wallur. To a less extent
ftitco pe.i-effrintta, or bhyri, dega or British Falcon is also valued. A few
other species are occasionally seen trained to strike, such as F. Jugger, the
Laggar Falcon, and *". chcmig, the Saker Falcon.

Nikitin (a Russian who travelled in India from 1468-74) mentions the fact

that the Grand Duke Iwan III. sent a present of falcons to the Shah of Shirvan.
The Ain-i-Akhari (Blochmann, transl., 293-4) gives many particulars of interest.

In fact a very extensive series of authors might be quoted in support of the
antiquity in India both of the training of and hunting with hawks. Jerdon
gives a most interesting account of the Indian methods. As this is reproduced
in Blanford's Fauna of British India (iii., 416-7) it can be consulted by those
interested. Montgomery Martin (Hist. Topog. and Stat. E. Ind., ii., 148;
iii., 189, 579) speaks of the falconer as the mirshekari. In the Kangra Gazetteer

(1897, 99) we read of Hindu traders called paprdlas, who come from Amballa
and Patiala to purchase hawks, which they teach and then sell at a profit in

the plains. The Madras Mail (July 5, 1898) gives many details (derived
chiefly from Gates) regarding the catching and rearing of hawks in South India.

[C/. Thevenot, Travels in Levant, Indoatan, etc., 1687, iii., 38 ; Taleef Shereef
(Playfair, transl.), 1833, 140.]

3. Birds, Edible.—This is necessarily a very large and important

aspect of the study of Indian economic birds. It is readily referable

to two sections, viz. domesticated and wild. The former embraces the

varied assortment of birds usually classed as " poultry " and the latter

corresponds to the " lesser game." In the Dictionary the edible birds

have been discussed under the following groups :

—

(a) Ducks, Teal, Qeese and Swans.—This corresponds to the
ulnseres or NfiUitores. Blanford, I.e. iv., 411-71 ; E. C. Stuart-

Baker, Journ. Bomb. Nat. Hist. Soc, xi. to xv. The domestic duck and
goose are the most important birds of this assemblage, but the common
wild teal, Nettium crecca (Blanford, I.e. iv., 443) is universally eaten,

and sometimes reared (or fed up) in a state of semi-domesticity. In

Madras Presidency immense flocks of domestic ducks are herded on
the flooded fields, their eggs being an important article of export to

Burma. \Cf. Ainslie, Mat. Ind., 1826, i., 441 ; Campbell, A Successful

Buck Farm, in Agri. Gaz. N.-S. Wales, 1898, ix., 1377-82 ; Monier-

Williams, Buddhism, 525.]

(6) Game Birds; Hume and Marshal, Game-Birds of Ind. ; W. L.

Sclater, I.e. ii., 117-21. This includes examples drawn from many families

such as the Bustards, Cranes, Ducks, Pheasants, Pigeons, Plovers, Quails,

Rails, and Snipe.
Sclater gives the following as the birds commonly eaten or brought to

market:—C'a/nitrtrell« brachytlat;tyta, the baghaira Ortolan; Charaaritts fulctts,

the Golden Plover; CtmitieitiHuius streperuft, the Gadwall ; Clconia leuco-
ceplmia, the manikjor or Beefsteak Bird; I'oiumba internietiia- the kabutar
or Black Rock Pigeon ; Coturniuc ^•otunmnis. the Batter or Gray Quail ;

Croeoptis pJiteiiicopteruft, the hurrial or Green Pigeon; itnfiMu tieutu. the
Pintail; JEiipofintia eawaffisn, the tokdar sohan or Bustard ; wranvoMinus pietus,

the Painted Partridge ; Ffaucotinus vulgaris, kalatitur or Black Partridge ;

Fttiignia nyrocn, the White-eye ; FiUlguia rtifiiut, the Red-crested Pochard ;

tftmimigo gfiiUit€iria, the Common Snipe; (Unliinagn Hti-enunt, the Pin-tailed

Snipe; tJalloperttijc upafJifeua, the Red SpiU'-fowl ; Galttta feri'iigUieus, the
jungli-murgi or Jungle Fowl ; Otiiius snunerati, the Gray-fowl ; firus antigoim,
the sarus or sarus-Crane ; Mfoubara Jiartjttieeni, the Houbara Bustard ;

juydi-oph€isl(i Hits chiftigus, the Pheasant-tailed Jacana ; \effnpuH e.oromait-

aeliunua, the Cotton-teal ; Ortyyovnis yitiafin, the bantitar or Kyal Partridge ;

Pavn eristtitiis, mor or Peacock {Taleef Shereef, I.e. 158) ; Ptemci^s vxustus,

kuhar or Sandgrouse ; tjueftitietitiia cirdn, the Blue-winged or Garganey Teal

;

Sypheotis beugaieuisift, the charas or Florican ; Totantm eaiittflH, the Red
shanks or Snippet ; and Totanus giareoia, the Spotted Sandpiper or Snippet.
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With slight modifications to meet local suppliea, the above enumeration is

ivpreflentative of the traffic throughout Inuia. For particulars consult the

further popular sections given below concerning the Edible Birds.

(c) Ortolans.—The true Ortolan {Einberiza hortiilann) occurs only

occasioiwvlly in India, but the substitutes for it are the hargel—Social

or Short-toed Lark (CafamlrcNa hrarhi/dfirtf/ta), the duri Ash-coloured

Fmch-lark {I'ffrrfiulamla ifrisen) and other allied species abundantly

met with on the plains of India. Buchanan-Hamilton {Hist. Ant. and

Stai. Beruj. (ed. Montgomery Martin), 1807-13, i., 226; ii., 148, 506; iii.,

186) makes frequent mention of the ortolan.

(rf) Pheasants, Partridges, Jungle-fowl, etc.—The Gallince : Taleef

Shereef (Playfair, transl.), 1833, 145 ; Blanford, I.e. iv., 64-146
; Hume

and Marshall, Game-Birds, 183 et seq. ; Journ. Bomb. Nat. Hist. Soc,

,xi., 228; xii., 573-7; xiii., 521; Ball, Jungle Life Ind., 538; Sander-

)n. Thirteen Years Among Wild Beasts, 147 ; Forsyth, Highlands Cent.

!nd., 130-1 ; Finn, Ind. Pheasants, etc., in Ind. For., 1902, xxviii.,

828, 277, etc, ; 1903, xxix., 116, 205, etc., etc. (long and valuable articles).

Excluding tlie poultry from present consideration, there are something like

}60 species of wild pheasants, partridges, etc., which are systematically shot and
|«aten. The majority inhabit the hills, and are, therefore, but rarely seen in

^he bazars of the larger towns of the plains. In Simla, for example, there is

fe regular supply of the chir, kdlij, and mondl pheasants ; of partridges the
Vban-titur or kaindal, and last but by no means least, the chakor. The homed
Ipheasant

—

jewar or argtis—as it is sometimes called, is also occasionally seen.

[These and many others are included by the Sanskrit authors imder the category

K)f vishkira or birds which scatter their food. The Ain-i-Akbari (Gladwin, transl.,

i., 267 ; ii., 136 ; also Blochmann, transl., i., 63) mentions several forms and alludes

to the practice of catching them by means of call-birds, a method pursued to

ithe present day. One or two are favourite cage birds, especially the quail, and
Uure reared for the purpose of fighting (Ainslie, Mat. Ind., 1826, i., 288). Others
rare much prized on account of their plumage [e.g. mondl and argue). No informa-
tion exists as to the extent of the traffic in these birds, but it may be affirmed

that the huge annual slaughter has for many years called urgently for the pro-

active game-laws which have only just come into operation. [The following

publications, assorted provincially, will be foimd to contain useful local par-

ticulars :

—

PanJAB : Settl. Repta. Hazara, 1868 ; Bannu, 1879 ; Ltidhiana,

1878-84. Game-birds, pheasants, etc., are frequently mentioned in the Memoira
)f Baber, written about 1519, and the lujeh, to which he makes special reference

(320), appears to be the mondl. Central India : Forsyth, I.e. 1889, 54-7.

""iSHMTR: Lawrence, I.e. 118. United Provinces: Gaz., iv., 243. Bom-
Y : Gazetteers Kaira, Punch Mahals, Ahmedabad, Ratnagiri, Thana, Kanara,

3elgaum, Dharwar, Satara. Mysore : Rice, Gaz., i., 155.]

(e) Pigeons and Doves; Blyth, Ann. and Mag. Nat. Hist., 1847,

i^xix;, 104 ; Darwin, Animals and PI. under Domes., 1868, i., 131-224
;

Rice, Squ<ib Raising, in Farmer's Bull., U.S. Dept. Agri., 1903, No. 177
;

k
Blanford, I.e. iv., 1-52, It does not seem necessary to deal with

this subject very fully. There are some 40 wild species known and
Valued, and in domestication practically all the breeds met with in Europe
are to he found in India, and a few seem even to have originated in that

country.
Pigeons are closely connected with certain traditions of the Muhanmiadan

faith, hence the birds are often protected in certain localities, such as at Mecca.
They have been reared for pleasure from the earliest times of the Moslem nobility

of India. Baber (Memoira, 7) tells the story of the death of Omer-Sheik
Mirza in 1494, through having been precipitated from his pigeon-house. In
the Ain-i-Akbari (1590) full details are given of the methods adopted for retwing

and training pigeons. Tumblers, carriers, pouters, etc., are mentioned, but it

seems doubtful if the litckeh or luqqun of the Ain, identified by Bljrth as having
been the fantail, was so or not, though that name is commonly given to them
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at the present day. The kokah pigeon, the voice of which soiinds hke the call

to prayer, and the baghah, which utters a peculiar sound in the early morning,
as also the yahu-yahu, may have been trumpeters and laughers. The lotan was
doubtless a ground tvimbler. One of the special and much-prized features of
Indian pigeons is the remarkable way they return to the dovecote on a certain
signal being given.

In some Hindu towns, such as Jaipur in Rajputana, pigeons exist in a semi-
wild condition. A race of the blue rock has simply been allowed to breed un-
disturbed for countless ages. This bird seems to differ from the English stock
in having the lower part of the back ashy, instead of pure white, hence its separa-
tion as lotuiuba iiitefiiieain. Baber speaks of the Indian rock-pigeons as
being smaller and more slender than the Central Asiatic bird, and as having a
sharper cry.

Pigeons are much valued by many classes of people as Food, and the traffic

in them all over India must be exceedingly great. They are usually brought to

market alive, and fed from day to day by the traders. In Calcutta they are
stored in large flat baskets, the owner feeding them by squirting from his own
mouth into the gullets of the birds, one by one, a small quantity of grain and
water. [Cf. Settl. Rept. Jhelum, 1883, 20 ; E. H. A., in Times of India, May 1899.]

(/) Poultry and Eggs.—This may be accepted as embracing the

Domestic or Common Fowl, the Guinea-fowl, the Turkey, Ducks, Geese,

Pigeons, etc. Since some of these birds are discussed in this article under
their respective names, the present remarks may be restricted to the Fowl.
It is fairly generally accepted that all the Domestic Fowls of the world
have been derived from Gallus ferruuinens, a bird met with in its

wild condition throughout the lower Himalaya from Kashmir to Assam,
and from the mountains of Burma to the Malay Peninsula, Sumatra,
Siam and Cochin-China. It would seem probable that it was first domesti-

cated in the Malay and introduced into India in that condition. It is

mentioned in the Institutes of Manu, and appears to have reached Europe
about 600 B.C. The wild bird, it has been observed, when reared in

captivity or when crossed with the domestic fowl, is more fertile when
procured from the east than from the west of the Bay of Bengal. A
few special breeds may have originated in India, such as the Chittagong
and the Sooty Fowl. Examples of the Frizzled Fowl (a bird with the

feathers ciirled backwards) and of Jumpers are not uncommon, the

latter more especially in Burma.
Considering the importance of the subject, remarkably little of a trustworthy

nature has been published regarding the Indian domestic fowls. Ibn Batuta,
Marco Polo, Varthema, Linschoten, Dampier and many other early travellers

make special reference to the quality, size, and abundance of Indian fowls.

Hove (Tours in Gujarat, etc., 1787, 80) says: "In this country fowls are
prodigiously large, and are called by the Europeans Colomb fowls. They breed
them now about Surat in abundance. . . . Some of them are so large that they
are often mistaken by strangers for turkeys." It is difficult to conceive why the
early travellers in India so uniformly speak of the fowls seen by them as " large."

The ordinary fowl of India to-day is a very small and very inferior representative
of the fowl of Europe.

Mention has been made of Chittagong fowls, and it may be added that it

is customary to read of them as a peculiar and valuable race, characteristic of

Eastern Bengal. In the Bengal Administration Report (1901-2), for example,
the observation occurs that " the best poultry comes from Chittagong and the
hill tracts, and are short-legged, large-bodied birds, much resembling English
fowls." The " jumper " of Burma is an exceptionally short-legged bird, derived
doubtless direct from the Chittagong breed. Further to the east, the Cochin-
China breed would appear to have originated. Game-cocks have from time
immemorial been specially reared in many districts of India, and in some
localities cock-fighting has, from the most ancient times, been a favourite
pastime. Sonnerat (Voy. aux Ind. Or., 1782, v., 113) says he thinks the birds

specially reared for cock-fighting are derived from the indigenous wild species,
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itnd thus ifl led to believe that the domestio fowls ot the world may have come
from India. The Hpeoial association of Chittagong, however, with the ganie-

uocka of India has little more to justify it than the early association of the turkey
with Calicut. Montgomery Martin, compiling from Buchanan-Hamilton, speaks
of the people of Assam as keeping game-cocks {E. Ind., iii., 671). Lawrence
tells us that in Kashmir capons are specially reared for the table, but in India Capooa.

«• a whole little or no attention appears to be given to special methods of breed-

ing, feeding, etc., of fowls for the table as distinct from those reared for the
[supply of eggs. Bernier (Travels, 1656-68 (Constable, Or. Misc.), 1891, i.,

[56 1) attributes this to "the people being tender-hearted toward animals of

[every description, men only excepted." "The markets are amply supplied
rith fowls tolerably good and cheap. Among others there is a small hen,
lelicate and tender, which I call Ethiopian, the skin being quite black." Ethlopiaa Han.

{Inspired possibly by Marco Polo, Linschoten (who was by no means as
[accurate an observer as Bernier) affirms that the flesh of the so-called Ethiopian
[AS also the bones are black. [Cf. also Thevenot, Travels in Levant, Indostan, etc.,

J7, iii., 51.] Tegetmeier {Poultry Book, 265-8) gives full particulars of these
led " Nigger-fowls " (the Sooty Fowls of some writers), and it need only

^
Ided that they are by no means common in India. John Leo (Africanus) aactenUy

eog. Hist. Africa (Pory, transl.), 1600, 314) describes the incubators in use in known.

Cgypt during the 16th century.
In the more populous parts of India (Bengal especially) fowls, like many

other articles of food, have risen in price considerably within the past 20 to 30
rears. At the beginning of that period four large or eight small fowls could
ive been purchased for one rupee, while at present they cost 4 to 12 annas

f«r even one rupee each. [Cf. Scott, Dom. Poult, knoum to the Jews, Mem. Wern.
\jSoc., 1830, vi., 391-401 ; Wilson, Orig. Dom. Poult., 402-16 ; Low, Hist.

\1Fenasserim, Journ. Roy. Aa. Soc, ii., 272 ; Anderson, Mandalay to Momien,
1 16; Hoey, Monog. Trade and Manuf. N. Ind., 152; Voelcker, Improv. Ind.

Igri., 405 ; Lawrence, Valley of Kashmir, 365-6 ; Collett, A.B.C. Ouide to

lairing Poultry, Ind. ; Isa Tweed, Poult. Keeping in Itui. ; My Poult., by
f The Indian Henwife "

; Mackenzie, Popular Poult. Keeping ; Wright, The Book of
"^oult. ; Numerous writers in Indian public press such as in Bomb. Gazette, Aug.
1895 ; Madras Mail, Feb. 1896 (report on the Dudar Poult. Farm) ; Ind. Agrist.,

feb. 1898 ; McCue andBradshaw, Poult., in Agri. Gaz. N.-S. Wales, 1898, ix., 894-7,
1161-80; Planters^ Gaz., Oct. and Nov. 1899; Pioneer, article by "Camellia,"
P'eb. 1900 ; Ind. Agrist., May 1900 (a report on Poult. Rearing in Beng. at the
[odel Farm of Pakur) ; Poult, in. West Ind., in Imp. Dept. Agri., Pamphl.
lo. 23. etc., etc.]

TRADE IS BOOS.—Mention has already been made of the production of Ducks'
^eggs in Madras Presidency for the Burmese market. Though all large towns have

&gular supplies of eggs, nothing can be learned as to the sources on which they
spend. It would thus seem as if every great centre produced its own fowls and

within its immediate neighbourhood. In the official publication Prices and Indian supplies.

in India, certain particulars are furnished regarding eggs in the Western
Sdency. A rise in price has on the whole taken place, but in Bombay town Price,

is not material, as eggs sell at 4 to 5 annas a dozen. Taking the years 1871-

}& as being 100, they sold in 1901 at 107, in 1902 at 100, and in 1903 at 103 ;

Sind at 127 ; and in Central India and Rajputana at 118. The traffic in Egg Albumen.

Ibumen is important. An article in The Indian Agriculturist (Feb. 1898) re-

iews an account that appeared in a Burma paper of the Chin-hiang China China Trade,

rade in that substance. Ducks abound in the neighbourhood, flocks of 4,000
5,000 being not uncommon. The eggs are broken and the white separated
>m the yolk. The white or albumen is used in dyeing, being largely exported
w that purpose to Europe, and the yolk, used in the dressing of certain leather,
in much demand in Europe. The Diplomatic and Consular Report (1901,

}. 2601, 10) gives the returns of the Chinese traffic in egg-yolk. It rose from Yolk.

^3,788 to 22,533 cwt.
[Cf. AinsUe, Mat. Ind., 1826, 117, 288; O'Shaughnessy. Beng. Disp., 686-7;

jyle. Prod. I/tinglass, 5; Honigberger, Thirty-five Years in East, ii., 320; Waring.
Pharm. Ind., 281 ; Simmor»ds, Waste Prod., 1876. 118 ; Hoey, Momg. Trade and
Manuf. N. Ind., 1880, 152; Hendley, Med. Top. Jeypore, 1895,^67; Lawrence, Valley

of Kashmir, 1895, 366; Ind. Agrist., Feb. 1. 1898; Journ. Board of Trade. Sept.

1899, Nn., 149-56; Dec., 362; many newspaper articles on preservation of eggs,
on the testing their freslmess, etc., have appeared in the Indian press, mostly
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reprinted from Eviropean, American and Australian publications. No writer
has, so far as I can discover, given particulars of the Indian markets or of Indian
experience.]

(g) Quail, Snipe, Plovers, Florican, etc.—When speaking of the plains
of India the quail and snipe are by far the most important of the game birds.

The former are often captured in great quantities and sent alive all over
India, and the latter are both trapped and shot. As a protective measure,
it may be added that some of the railways refuse to carry live snipe, since

the birds do not eat after being captured, and are often handled most cruelly ;

for example, to prevent them fighting or escaping, they are blinded or otherwise
disfigured. It is to be hoped, therefore, that very shortly, under the new Act,

measures may be enforced even more stringent than the humane action of the

railway companies. The florican is valued as much for its rarity as for the

delicacy of its flesh. [Cf. Ainslie, I.e. i., 392 ; Hunter, Imp. Oaz. Ind., vi.,

1886 ; John Burke in Field (reprinted in Times of Ind.), Nov. 28, 1899

;

Snipe-Shooting in Ind., Englishman, Feb. 10, 1902; E. H. A. in Times of Ind.,

July and Aug. 1899.]

4. Bipds: Edible Nests (C'o/iocrti/a/V'«itc*crt and C.fucipha<fa);

Blanford, Fa. Br. Ind., iii., 175-9 ; Jacobus Bontius, 1629, in Piso

Ind. Utri. re Nat. et Med., 1658, 66 ; Forrest, Voy. New Guinea, 1780, 28

Milburn, Or. Comm., 1813, ii., 306 ; Crawfurd, Journ. toAva, 1834, ii., 178

Royle, Prod. Isinglass, 1842, 53 ; Griggs, Man. Nilgiri Dist., 159

Carpenter, Rec. Geol. Surv. Ind., 1888, xxi., pt. i. ; Hickson, Nat. N.

Celebes, 1889. 49-50 ; Portman, Journ. Photo. Sac. Ind., 1892 ; H. Waring-

ton Smyth, The Wide World Mag., 1898, 288-93 ; Foreman, Philippine

Islands, 1899, 366. Edible nests are known in Hindustani as ahabil-ka-

gkoslah, in Nicobar as hikai, and in Burma as gnathiet.

A fairly detailed account of this curiously interesting edible product will

be foimd in the Dictionary. That article was compiled very largely from a
report by Mr. Portman regarding the Andaman, and one by Mr. de RoepstorfT

on the Nicobar supplies. Blanford tells us that c fmncioa, the Little

Grey-rumped Swift, affords the purest quality of edible nests. It is met with

on the coasts of Tenasserim and Arakan, as also on the rocks in the Andaman
and Nicobar Islands. The breeding season is in March. The nests produced
by <'. fttfiptiaf/u (= *'. uuiiflen) are found in Ceylon, the Malabar Coast,

the Nilgiri and Anaimalai hills, etc. Its breeding season is March to June.

The former bird gives nests quite free from grass, moss or feathers, the latter

is much adulterated with the substances named, which are simply cemented
together by the inspissated saliva. Jacobus Bontius was perhaps the first

European writer who described the edible swallow's nest. He gives an excellent

picture, and says the nests are sold in great quantity throughout India. He
regarded them as made fro'm the foam of the sea. Mandelslo (Travels Ind.,

1639, 134), speaking of the Malay, says that the swallows' nests were foimd
" on rocks by the seaside, and are of such esteem in China that they sell them
for 3 or 4 crowns the lb." It is probable that Volkamer (Numb. Hesper., 1714,

ii., 236) is also alluding to this substance when he speaks of the chickens that

spin fibre out of their mouths. Milbum says edible nests are fovmd in caves on
the sea-coast of Sumatra, Java and many of the Eastern Islands. " The cleanest

and best are almost as white as writing paper and as transparent as isinglass."'

" They should be perfectly dry; if so crisp as to break, it is the better."

The merchants who trade in this substance are Chinamen resident in Rangoon.
The nests are assorted into three classes and then exported to China. The finest

qualities go to Pekin. The Japanese do not use these nests, but they are said

to fabricate an artificial nest from seaweed which is sent to China. The trade

seems to be declining, as shown by the steady diminution of the sum paid in

Burma for the right to work the supplies (see Manures, p. 769 ; Isinglass, p. 695).

5. Birds : Industrial.—The materials that fall under this position

are briefly—Bird-skins, Feathers, Guano and Quills. The first two may be

taken collectively and the third will be found under Manures (see p. 769).

(a) Bird-skins and Feathers.—It is customary to discuss feathers

138

I



SKINS AND FEATHERS
BIRDS
Plumage

under :

—

Common Feathers used for upholstery ; Down used for Quilts
;

Ornamental Feathers and Quills. In India the feathers of the

^^ domestic fowl are almost universally destroyed through the habit

^of removing them after immersion in hot water. Were an effort

^nnade to remedy this defect, India might supply a large quantity of

^upholstery feathers. The same remark is applicable to the supply of

^Bdown. Ornamental feathers are usually referred to three classes :— Ornament,
^(a) those like the ostrich plumes whose barbules are long and loose, giving

^beauty of form
; (6) those in which the plumes are decomposed, as in the

I^^Bgrets ; and (c) those that manifest great beauty and brilliancy of colour

^^(see below under Plumage). Balfour {Cyclop, of India) appears to be the

only writer who has so far afforded particulars of the feather industry

—

')rtunately an industry of historic but not of great future intrinsic value.

[e tells us that " the Madras dealers in birds' feathers used to carry on
leir trade on an extensive scale. One dealer had nearly 100 sets of skin coUeotton.

lunters, each composed of four or five shikaris and one cook ; most of

lese people are korawas (basket-makers) who live in and about Madras.
5ach set has its head man, who is responsible for the others. The sets

ire sent out once a year, each receiving from Rs. 20 to Rs. 100 together

ith a number of nets, a knife, etc. They traverse all India, collecting

the feathers of kingfishers, etc." " They bring back from 1,000 to 6,000

which are exported to Europe, Burma, Penang, Singapore and
[alacca." The blue jay feathers are much in demand in China.

(b) Ostrich.—Some few years ago an effort was made to establish ostrich

farming in India (near Agra) but with little or no success. Mention has
recently been made of Mysore as a favourable locality, a suggestion in-

"jpired by the great success of the Australian farms. [Cf. Madras Weekly
^laU, Aug. 1899 ; Pioneer, Sept. 1903 : for Food to be given to Ostriches,

je Agave, p. 35.]

(c) Plumage-Birds.—The following, it may be added, are the chief birds

illed in India on account of their plumage, the particulars given being
abstracted very largely from Blanford. A certain amount of grouping
IS been attempted in order to save space ; thus all the paroquets are

ttought together, all the bustards together, etc., etc., the assortment
jing otherwise alphabetical according to the scientific names of the birds

)r groups of birds :

—

Ardea cinerea (Fa. Br. Ind. (Birds), iv. 382 et aeq), the Common or
Heron, the nari, anjan, sain, etc. ; Artieoia gmyi, the Pond Heron or Blue Heron.

, lehonch-bogla, kokku, etc. A common and familiar bird of rice-fields and
Ilsge tanks—often called the Paddy-bird ; also Hubnit-nM ruronia,»iln», the Paddy-birda.

ittle Egret or eurkhia-bagla, gai bogla, huni koku, etc. This egret is a constant Cattle Bgreb
fctendant on cattle and feeds on the insects that are attracted to them.
;later groups these three herons together as birds that produce feathers which
re sold in large quantities, but which do not fetch such high prices as the egrets
jroper.

Ceryle varia (I.e. iii., 119), the Indian Pied Kingfisher, the koryala- Kingfishere.

Ikila or karikata ; Maieyon tttnyrnenalH (I.e. iii., 132), the White-breasted
[ingfisher or kilkila, khandu, machranga, etc. ; I'elMi-yoimiH yurini (I.e.

iii., 129), the Brown-headed Kingfisher, gtirial, badami, etc. These and several
other kingfishers, such as .-t/cerfo iapitla, chota kilkila, A. graiiain. the
Great Indian Kingfisher, and Ceyjc tritiartyia, the Three-toed Purple King-
fisher, are all extensively slaughtered for their skins. Hunter (Stat. Ace. Beng.)
makes special mention of the traffic in the skins of kingfishers from Tippera
and Chittagong to Burma and China. Mr. C. M. Inglis says that in Darbhanga
there is a village of 16 houses, all concerned in the bird-skin trade. One man
told him that on an average he snared at least 100 kingfishers during the season,
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the skins fetching Bs. 15 to Rs. 20. This for the entire village would make a
destruction of thousands a year. Decoys are used, namely, live birds with their
eyes sewn up.

Coracias Indica (I.e. iii., 103), the Indian Roller, the Blue Jay of

Europeans or nilkant, sabzak, tda, pdlu pitta, kattu kadei. As already men-
tioned, this is perhaps the most extensively killed for its beautiful pliunage of

all the Indian birds, and as it is helpful to the cultivators, its destruction is to

be greatly deplored.

Eupodotis edwardsii {I.e. iv., 192 et aeq.), the Great Indian Bustard,
the aohun, hukna, hum, tokdar, tugdar, bat-meka, kanal-myle, etc. Met with
throughout India except in Bihar, Chota Nagpur, Orissa, Bengal. It is usually
found singly or in twos or threes, and keeps chiefly to the open dry country, especi-

ally wastes covered with low grass and scattered cultivation. It feeds on insects,

especially grasshoppers, small reptiles, fruit, grain, shoots of grass, etc. In
the Ain-i-Ald>ari mention is made of the okar feathers of Kashmir. Baden-
Powell gives the name onkar to the feathers used in making kalgi, the plumes
of the khod or helmet. These were probably the black feathers of a Bustard, or

of the Snake-bird (see below), iiouttafa ifiactj[neeni, the Houbara bustard or
hobdra, tilur, talur, etc. A cold-weather visitor to North-Western India, Panjab,
Sind, Rajputana, Kach and Northern Gujarat, otin tetfiiac, the Little Bustard
or chota tilur, met with in the Panjab. Lastly, .*>»/i»i»e«ft« aufitn, the Lesser
Florican or likh, chota charat, charas, barsdti, ker mor, tan-mor, ehini-mor, niala

nimili, etc. Also .»>. bfngateuMttt. the Bengal Florican. These birds are found at
times throughout India from the Himalaya to Cape Comorin, but the former
chiefly inhabits the Peninsula south of the Godavari in winter, and breeds in the
Deccan, Western and Central Provinces, Central India, Rajputana, etc. The
latter occurs in the country from the foot of the Himalaya and the Ganges to

the plains of Assam. Blanford observes of the former that the numbers are

being greatly reduced by the unsportsmanlike practice of shooting during the
breeding season. And of the latter he remarks that it is one of the most delicious

of game birds.

But it may be said that most of the above-mentioned birds are or rather
have been killed on account of their plvunage as well as for their flesh. Bustard
feathers constantly appear in the Madras trade reports.

Gallus ferruglneus (I.e. iv., 75), the Red Jungle-fowl or jangal-murgh
(male), jangli-murghi (female) ; common throughout the Lower Himalaya from
Assam to Kashmir. Also <J. aonnemti, the Grey Jungle-fowl or komri, kali,

etc., of South, West and Central India.

The wild fowls, though killed mainly for food, af?ord skins that are as a
rule preserved and sold. The wild fowl ot South India is specially valued for

making artificial fishing-flies; its golden or ferruginous spotted feathers are

unsm-passed for certain purposes, and fetch higher prices than do most other

feathers met with in the market.

Herodlas alba (^.c. iv., 385), the Large Egret, mallang-bagla, tar-bagla,

bara-bagla, pedda-tella-konga, mala-konga, vella-koku, etc. Found throughout
India and Burma ; often seen solitary but in association with either of the next
two species. In North India and Burma it breeds in July and August,
and in the Karnatak in December to February. Also mm. garxetta—the
Little Egret or kilchia, nella-micha-konga. Common throughout India and
Burma. Lastly JH. intei-meaia. the Smaller Egret, patokha bagla, patangkha,
etc. Met with throughout India and Northern Burma. The breeding season
is the same as that of the large egret. These pure white, slim herons
develop temporarily during the breeding season a dorsal train of feathers, which
elongates and becomes " decomposed," as it is expressed, that is to say, the
barbs are separate and distant from each other, thus forming the ornamental
plume or aigrette for which these birds are much sought after and ruthlessly

destroyed.
The present trade in Egret and Biistard feathers seems to be chiefly in the

hands of Madras traders. Some time ago CommercoUy in Bengal was famed
for its egret feathers, and these were used for head-dresses, tippets, boas and
muffs. Although this trade still exists in Darbhanga, Purneah and Maldah,
the birds are becoming very scarce. It would seem that at the present day the

chief Indian supply is from Madras.
Leptoptilus dublUS (I.e. iv., 373), the Adjutant, or hargild, garur, ehaniari

dhauk,,du8ta, pinigala-konga, don-zat, pir-e-dang, etc. A useful scavenger that

140

I



SKINS AND FEATHERS
BIRDS

Industrial

iiorly to frequent Calcutta and ia atill met witli at the Salt Lakes and
... <ii found in immense herds in Burma. The down of the young ad-

jutant bird is (or rather was formerly) made into ladies' boa* and victorines.

The under-tail coverts are collected and sold in considerable quantity. They
are knowii in trade as Marabout or CommerooUy feathers, and seem to be pro-

curod at present mainly from Tirchoor and Malabar, though formerly the traffic

was chiefly from CommerooUy and Nadiya to Calcutta. It is described by
.-Elian (a.d. 250) ; Baber (Memoirs, 1519-25, 321) and Ball (Jungle Life, 82) both
rvivr to tho snako-stono wud to be found in the head of this bird.

Lophophorus relulgens (I.e. iv., 96), the mondl, nil, lont (male), karari,

I

ham (feniulc), nil-mor, nilgur, datiya, etc. An extremely beautiful and large

pheasant found throughout the Himalaya, from Chitral and Kashmir to

Bhutan, at altitudes of from 9,000 to 15,000 feet, except in the winter,

when it may be found at 5,000 feet. Skins of the cock birds are extensively

traded in edl over India, and a fairly large number are annually exported,

the supply received at Calcutta coming mcunly from Bhutan and Nepal.
Sclater tells us that he has seen as many as 1,000 skins offered for sale at

|H one time.

^H PalsBornls cyanocephalus (I.e. iii., 251-9), the Western Blossom-headed
^^ Paroquet, the tuia-tota, faraida, kir, etc. A fairly plentiful bird in the

forests of the lower Himalaya and Peninsula of India, jp. fa^fiatnm, the Red-
breasted Paroquet, the madna, kdjla, gour-tota, etc. Himalaya up to 5,000 feet

from Kumaon to Assam, Manipur, Burma, Cambodia, Cochin-China, etc.

An inhabitant of well-wooded tracts, but visitant of the intervening fields.

JP. neptiienmtm, the Large Indian Paroquet or chandana, a bird met with
plentifully in Northern and Central India, the lower Himalaya, the Northern
Circars, Kangra and Mount Abu to Bengal. JP. ronn. the Eastern Blossom-
headed Paroquet, the kyay-ta-ma of Burma. Lastly, JP. tortiuatun, the
Rose-ringed Paroquet or tota, lybur tola, tiya tola, ragu, chilluka, killi, kyay-
gyot, etc. This is by far the most plentiful paroquet of India, and abounds

towns and houses and prefers open cultivated lands to forest tracts. It

does much damage to field and garden crops. It is very frequently kept
pet, and is a very docile and loquacious bird. Baber (Memoirs, 319) gives

'a long account of the various birds of this kind that were taught to speak by the
people of India in his day (early in the 16th century).

Most of the above species of paroquets are extensively killed on account
of their skins, but since they are very abundant and often very destructive,
little regret need be expressed at their being annually killed off to a certain
ext«nt. Paroquet skins are largely exported from Hill Tippera.

Pavo crlstatUS (I.e. iv., 68), the Common Peafowl, the mor, tnahr, manja
(male), manir (female), m,yl, nim,ili, nowl, etc. Plentiful throughout all the
drier tracts of India. It {iscends the Himalaya to 2,000 feet in altitude.

Abounds in Gujarat (a fact specially mentioned by Thevenot in 1687), Kach,
and Rajputana, and being protected, since regarded by certain Hindus as sacred,
it frequently does much damage to the fields. The males moult their

long trains after the breeding season, about September, and the feathers are
collected by the villagers and sold, but in many p£u*ts of the country large
numbers are killed, and their feathers and complete tails sold to the dealers.

In Indian Art at Delhi (1903, 198-9) particulars will be found of the artistic

use of peacock feathers. They are largely employed in ornamental work,
such as the manufacture of fans, morchals, chauris, braids, etc. Some few
years ago a large trade was done in peacock-feather braids, which were used in
trimming dresses and for other such purposes. The chief centres of manu-
factvu-e are Agra, Aurangabad, Benares, Jhansi, Mysore, Nepal and Savantvadi.
Peacock feathers seem to be exported mainly from Bombay. [C/. Baber,
I.e. 318 ; Ainslie, Mat. Ind., 1826, i., 290.]

Plotus melanogaster (I.e. iv., 344), the Indian Darter or Snake-bird, the
banxva, pan dubhi, goyar, etc. This bird exists throughout India and Burma,
wherever fairly extensive lakes, marches, etc., of fresh water or large rivers with
slow currents occur. According to Jerdon the lengthened scapvdar feathers are
looked on as a badge of royalty by the Khtisias, and were once the badge of
one of the Bengal regiments of Irregular Cavalry. The birds are killed on
account of these feathers, which formerly were fairly extensively exported.

Tragopan melanocephalus (I.e. iv., 100), the Western or Simla Homed
Pheasant, jeivar, jaghi, aing-monal, jigurana (male), hodal (female), falgur, etc.
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North-West Himalaya from Garhwal to Hazara. T. nati/ra, the Crimson
Homed Pheasant, the lungi, omo, bap, tar-rhyak, etc. Eastern Himalaya
from Garhwal to Bhutan. These two pheasants are sometimes called the
Argus by Evu-opean sportsmen, and their skins are generally sold under that
name—the true Argus occurs in the Malay Peninsula.

Hoopoe. Upupa epops (I.e. iii., 159), the European Hoopoe and V. indiea, the
Indian Hoopoe or hudhvd, sutdr, kondeh pitta, chaval kuruvi, toun-bee-sote, etc.

The former is met with in the Himalaya and on the plains of Northern and
Central India, and the latter throughout India and Burma, except Sind and
the Western Panjab. Both birds are extensively slaughtered on account of
their plumage. [C/. E. H. A. in Times of India, Sept. 29, 1899.]

Trade in Birds, Sicins, etc.

Trade. {d) Feathers.—The above are the chief birds killed for their brilliant

feathers, but all birds with bright-coloured plumage may be and occa-

sionally are killed for that purpose, such as the honey-suckers, bitterns,

jays, water-hens, bee-eaters, orioles, shrikes, bulbuls, grebes and horn-

bills. The trade in these and such-like is a very ancient one. Varthema
(Travels, 1510 (ed. Hakl. Soc), 200), speaking of Tenasserim, alludes to

the sword-hilts made of the helmet-hornbill. The modern trade in feathers

of all kinds fluctuates greatly. In 1880-1 the exports were valued at

Rs. 2,69,447 ; in 1884-5 at Rs. 6,33,017 ; in 1887-8 at Rs. 5,70,495
;

in 1895-6 at Rs. 5,55,185, since which date it appears to have declined

materially ; in 1900-1 it stood atRs. 1,35,440 ; in 1901-2 at Rs.l, 79,618
;

in 1902-3 at Rs. 88,691 ; in 1903-4 at Rs. 5,093 ; in 1904-5 at Rs. 880
;

in 1905-6 at Rs. 4,416 ; in 1906-7 at Rs. 1,437. In former years the

major portion of these exports went usually to the United Kingdom,
which took in 1895-6, Rs. 4,18,006; in 1902-3, Rs. 60,000; and in

1906-7, nil. More recently to China (Hongkong), which took in 1895-6,

Rs. 58,562 ; in 1902-3, Rs. 23,387 ; and in 1906-7, Rs. 1,350, Practically

the balance on these valuations of the total for the years in question goes

to the Straits. The imports of feathers are unimportant. As a natural

consequence of recent legislation the portions of this traffic concerned in

the foreign supply will be discontinued.

(e) Quills.—The traffic in bird-quills is unimportant. Peacock
quills are used in embroidering leather, as for example in the small boxes
made at Bilaspur and Anandpur in the Panjab, etc. Porcupine quills are to

a small extent employed in South India, mainly in veneering fancy boxes.

BIXA ORELLANA, Linn. ; Fl. Br. Ind., i., 190 ; Pomet, Hist
Drugs. (Engl, ed.), 1712, 224; Gamble, Man. Ind. Timbs., 38 ; Cooke, Fl.

Pres. Bomb.i i., 53 ; Duthie, Fl. Upper Gang. Plain, i., 58 ; Burkill, Agri.

Ledg., 1904, No. 12 ; Bixine^. The Annatto or Arnotto, roucou,

urucu (Brazil), latkan, koug kuombi, jarat, kisri, jafra, kuragu-mangjal,

rangamali, thi-din.

A shrub originally a native of America and now largely cultivated in India
for the dye afforded by its seeds. It is very common in S. India, and believed
to be there almost completely naturalised. Hove speaks of its cultivation in
Bombay in 1787, and Buchanan-Hamilton (Stat. Ace, Dinaj., 1833, 155) mentions
that " the Bixa, an American plant, is now rapidly spreading over Bengal."
Occasionally planted for ornament, especially in Ceylon ; the least touch of

* frost is fatal, but it will grow almost anywhere within the tropics where the
rainfall is 50-60 inches. The plants make a good hedge or wind-break.

Two Fonns. There are two forms, one having white flowers and greenish capsules,
the other pink flowers and red capsules. The pink-flowered form is viewed as
most desirable though it is not always the most easily grown, although one or
other exists throughout tropical India. Fuller particulars of the distribution

• and cultivation will be found in Mr. Burkill's Review of Existing Knowledge
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Pomut giviM an udinirulile drawing showing the plant and a roucou factory.

Thu pulp Burruunding the seeds gives a Ijeautiful flesh-coloured DvE Dje.

lar^{t«ly nHtMl for silks. In combination with the red powder of Mfllottim

phiUppineuMim. a bright orange-red colour is obtained. The dye is exported

to Europe from the West Indies to be used in colouring cheese, chocolate, etc. CheM«-

It may l>e extracted from the seetis direct, or the pulpy matter may be colo*"^-

flieparntoii by boiling and made into cakes—the usual commercial form in

)lJurn|>«>. The cukes are wrapped in the leaves of the banana and known as
'"

g-antuitto. Tlie West Indians are said to rub the pulp off in their hands, and
ly (ulding lemon-juice and gum make crimson paint for their bodies. The
lOrdant employed with arnotto is u.sually crude pearl-ash : the alkali facilitates

solution but affects the colour. The dye is fleeting and is chiefly used for silk,

but to some extent also for cotton-cloths, e.g. in Cachar. The Manipuris are said

avail themselves of the fruits of oart^lMia ttetlunettiata to deepen the colour

I the silk after dyeing with arnotto and also tu flx it. The latter suggestion
verification, since the dye is not as a rule considered fast. The bark yields

good Fibre u.sed for cordage in the West Indies. In Medicine the seeds are Fibre.

;arded as astringent and febrifuge. The friction of two pieces of the wood is re- Medicine.

rted to produce fire very easily, and for this purpose is used by the West Indians.

The best Cayenne ("cake") arnotto fetches in France about 200 francs Prices of

r 100 kilos, and in Germany about 80 marks per 100 kilos. Its use has Dyeniake.

n ousted from India to a great extent by the introduction of aniline dyes,

«Qd the demand is perhaps too small to encourage export. In the Toronto Ex-
hibition leaflet (1902) it is stated that the value of the exports from Jamaica in

1900 amounted to £5,800. From the London market reports for 1903 (in

\£rit. and Col. Drug. ; or Chem. and Drug.) it would appear that from 2^. to 4d.

r lb. is obtainable for best Madras seed, but that the demand is very limited.

'.t may be mentioned that the average production per acre is about 6^ to 7^
unds of seed yielding some 26 to 30 seers or rather under 1 cwt. of dye. [Cf.

'aylor, Topog. Stat. Dacca, 1840. 143; De CandoUe, Orig. Cult. Plants (Engl, ed.),

1884, 401 ; Lawson, Pharm. Journ. and Trans., 1885-6, 645 ; Watt, Select.

«c. Govt. Jnd., 1888-9, i., 55 ; Pharmacog. Ind., i., 149 ; Kew. Bull., 1890,

flfo. 48 ; Ferguson, All about Aloe and Ramie, 1890, 54 ; Moodeen Sheriff, Mat.
Med. Mad., 1891, 38-9 ; Kanny Lall Dey, Indig. Drugs Ind., 1896, 47 ;

|Thorpe, Diet. Appl. Chem., 1898, i., 173 ; Cat. des PI. Econ. Colon., " UHort.
Colon.," Brussels, 1900, 44 ; Jackson, Pharmaceut. Journ., April 4, 1903 ; Bull.

'nion Agri. Caled., 1903, ix.. No. 75, 6-7.]

BCEHMERIA NIVEA, Gaudich ; B, niveau var. tenacissitna,

Miquel ; Fl Br. Ind., v., 576 ; Buch.-Ham., Stat. Ace., Dinaj., 194 ; Watt,
Rhea and Allied Rhea Fibres, in Select. Rec. Govt. Ind., 1888-9, i., pt. ii., 283

;

jBein, Indust. Japan, 1889, 167-8 ; Michotte, Traite de la Ramie, 1891
;

[ilosie, Three Years in W. China, 1890, 73-4
; Watt, Boehmeria nivea—

rJihea and China Grass, Agri. Ledg., 1898, No. 15 ; Bretschneider, Hist.

lHuroj). Bot. Disc. China, 1898, 42, 99, 133, 495-6, 770 ; Wray, Ramie Cult.

\in Perak, Mus. Notes, 1898, ii., 103-24 ; Barraclough, Ramie, Rhea, China-

wass, etc., in Text. Merc, (a series of articles), May 26 to June 16, 1900;
]Der Tropenpflanzer, 1902, vi., 185-90 ; Frank Birdwood, Journ. Soc. Arts,

11904 ; Ramie, Dipl. and Cons. Rept., 1904, No. 3280, 54 ; Bothier, also Bigle

^de Cardo, La Ramie, in U Agri. Prat, des Pays Chauds, 1902-3, ii., 176-97
;

1904, iv., 335-54 ; 1905, v., 56-67 ; Coventry, Rhea Exper. in India, Agri.

\Joum. Ind., 1907, ii., pt. i., 1-14 ; Kew Bull, (numerous passages)

;

Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 1907, 90-1.

It seems doubtful if the two forms indicated by the above-mentioned
(names can be botanically regarded as anything more than climatic or

geographical races of one species. The practical value of their separate

recognition may however be accepted as at once demonstrated by the

circumstance that the one—the China plant—has been grown in the

open air in England and regularly sown as a field crop in the south of
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Europe, while the other—the Malaya plant—can only be raised under
glass, so far as Europe is concerned. The distinction ought therefore to
prove of considerable value to Indian prospective cultivators. In fact
it seems possible that some share of past failures may be due to Indian
experimentalists having forced the cultivation of the tropical plant in

temperate areas. That being so, it may be useful to set forth the two
forms separately, but the reader should consult The Agricultural Ledger
(above mentioned) for the botanical synonyms of the plants in question :

—

rt Var. nlvea proper ; Watt, I.e. 8, t. 1. The China-grass or Rhea of com-
merce bears the following local and vernacular names :

—

chu-rna in China ;

cay-gai, pa-ma in Cochin-China ; hankura (rarely kund or kurkund), in Bengal ;

reeha [riha) or risa in Assam ; pan in the Shan States, and gun, gwon in Burma
{ma, see Cannabis, p. 251).

It will be seen by a comparison with the Malayan names recorded as more
especially applicable to the second variety below, that very possibly the only
truly indigenous Indian names in the above enumeration are kankura and riha.
Fvirther, the latter name is perhaps only a modern translation from one plant
to another of the word risa, the Naga name for a fibre-yielding plant which
has recently come to be spoken of as the ban-riha or wHd-riha of Assam
(see Villebrunea, p. 164). In part support of this idea it may be added that
the people who use the ban-riha fibre grow the true riha plant, but only as
an article of export—they never xise that fibre themselves, so that it seems
fair to suppose that the plant which they use is their own riha or risa. In
none of the classic books of India is there the slightest mention of kankura or
riha. In fact there are no references to any fibre that could for a moment be
supposed to be rhea. There is a curious passage, however, in the account
of the Voyage to the East Indies, written by Linschoten (1598, i., 96), which de-
scribes a fibre under the name of " Hearbe Bengalen," that might be (and has
been) supposed to be rhea, though it was more probably I'aiotfopis gignnten
floss, perhaps the grass-cloth fibre of the early English writers (see pp. 207-8).
Turning now to China, Marco Polo, speaking of Kweichan, mentions the bark
fibre from which " they manufacture very fine summer clothing." Many subse-
quent writers allude to the hiapu or sia-pu or the summer cloths of Kweichan,
which being to-day made of China-grass, it is assumed were so made in Marco
Polo's time ; and there is probably little doubt that they were. One of the earliest

European travellers to describe the China-grass (of China) was Cunningham, who
in the beginning of the 18th century sent Chinese plants to his English friends
Sloan, Petiver and Plukenet. Among these was the textile plant ma, which he
called Urtica racemifera maxima Sinarum {Pluk. Amalth., 212, t. 49, f. 2), a
plant which Linnaeus identified (Sp. PL, 1764, 1398) with his ifticM nivea.

/3 Var. tenacisslma (sp. Roxb.
) ; Watt, I.e. 20, t. 2. This is the true rami

or ramie, which by some writers has been incorrectly called rhea while
they have assigned China-grass as distinctive of the variety uivea. The first

record of its introduction into India brought the Sumatran name caliie (kalue)

caloce or caluse to that country ; throughout the Malay it is rami, rame, ramien
or gunn ; inan in Bonoa ; gambe in Celebes ; moumineram in Java ; kiparoy,

kapieriet, haramay, lalakie, in Sunda ; kloei in Sokojan, etc., etc. Prain [Sketch of

Life of Francis Hamilton (once Buchanan), 1905, 24) gives a letter of Hamilton's
dated 1814, in which he refuses to believe that the caloce differs from B. nivea
and further that he considered it groundless to expect the fibre to turn out of

general use. Roxburgh (Trans. Soc. Arts, 1806, xxiv., 148) tells us that in

1804 the plan* grown in the Botanic Gardens, Calcutta, from Malay seed had
flowered and that he had sent a drawing of the same to the Court of Directors.

Races of Plant Grown.—During repeated investigations, through the

Indian rhea districts, a large percentage of the known plots of cultivation

in Bengal, Assam and Kangra were systematically visited. With prac-

tically only one exception the stock was that indicated above as var.

nivea, and the one exception that of a tea-planter's vegetable garden in

Assam, where a few recently imported roots of var. tenacissima were
found. In several instances, however, plants which might be regarded

as local developments, if not crosses between the two varieties, were
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^Psnet with, thus possibly pointing to a cultivation of tenficlMinia, since Hporu.

abandoned, or to tennrinHhtm being only a sport from nivea. Re-
cently I have hearil from Tirhut that a sport had spontaneously appeared
there, in an experimental plantation, which was very hardy, although

apparently an inferior fibre-\nelder. There seems little doubt that careful

study and selection would do much to improve the crop. But in no
l^^nstance were plants grown in India seen to possess anything like the

^Kpparent luxuriance of a series of botanical specimens procured direct

from Wenchow in China. Some of the most vigorous plants collected vigorous PUnta.

by me in India were found in North Lakhimpur, Assam, while the
^K||iealthiest looking were those in the Ram Bagh plantation in Kangra
^^—the survivals of the original six plants imported in 1863 by Mr.

James Montgomery, India's pioneer rhea-planter. His widow, a very
Jd lady, was alive at the time of my visit, and I had the extreme
leasure of being conducted by her over the plantation, and was much

'inated by the undying faith which she manifested in the ultimate Undying Paith

ccess of her husband's life-work. One plot, she told me, had neither sJkJm^**
n transplanted nor manured for sixteen years, and yet the plants were

,irly vigorous-looking. It was annually inundated and richly manured
ty the rise of the river. When I inquired if any of the European tea-

lanters in the district or Native zamindars had followed her example and
id out plots of land with rhea, Mrs. Montgomery replied that it was
rhaps fortunate for her that they had long since abandoned all

ought of rhea, because the produce of her little plantation was more Local demand.

an sufficient for the local demand.

RHEA CULTIVATION IN INDIA.
Future Prospects—Indian Rhea cultivation and manufacture was dealt with Cultiva-

Bry exhaustively in The Agricultural Ledger (1898, No. 15). That paper was the tion
Suit of a special tour of inspection, conducted under orders of the Government
India, to each and every district where the plant was known to be cultivated
reputed to be found. With the details thus readily accessible, it may be the

lost useful course to make the present review amplify or correct the opinions
Iready set forth, rather than to repeat in abstract the established facts. At
le same time opportunity may be taken to answer the objections and difficulties

lat have been raised without becoming controversial. My previous writings
ave been affirmed to discourage endeavour, and as that was not my intention
would explain that my attitude has proceeded from mature conviction that a
lea industry is not likely to be established in India until certain misleading
iatements and misconceptions have been effectually removed. Of these I
rould mention the following :

—

1. The affirmation repeatedly made, that rhea is a wild plant, found over Not Indigenous

rge portions of India, and that it has only to be cut in order to be turned into *** ^'^•

)ld. In my report of 1898 I have shown that this is not only an error but that
lea nowhere exists in India even as an escape from cultivation. That it is purely
Q exotic and is rapidly exterminated from land when neglected or abandoned,
kill further, that the most valuable of the so-called wild-rheas (ban-rhea) of
Bsam is an entirely different plant, though one which affords a fibre for which
lere might be a market apart altogether from the possibility or not of organising

'an Indian rhea trade.

2. The statement that it c*in be grown anywhere in India and with a purely High Cultivation

nominal amoimt of cultivation and care. Far from this being so, it is a plant that ^^**«"*i»l-

requires a particular class of soil, a large supply of manure annually, and definite
climatic conditions. It must thus receive high cultivation and be protected
from animals. If the price paid for the produce will not suffice to cover these
expenditiu^s then the industry will not pay.

3. The purport of my report may, therefore, be said to be that the experimental UnliWy
ctiltivation in India by Europeans haa hitherto been in the most imlikely regions ^'^Kions.

and that the price offered for the produce has rendered essential methods and ^^j^d^
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materials of cultivation prohibitive. This last statement might be compared with
the final experience of Mr. Cyril E. Baxendale of Selangor. That gentleman
seems to have been most unfortunate to say the least of it, for he tells us that his
correspondence with " ramie spinners would fill a massive tome." He could not
apparently dispose of some of his produce, and had to direct it to be burned in
order to save demurrage charges at Liverpool. As a not unnatural consequence
he adds, " We now leave the ramie to the cows. They like it." \Cf. Capital,
Aug. 11, 1904; Agri. Bull. Straits and Fed. Malay States, 1903, 359, 362-6;
and compare with Ind. Oard. and Plant., Dec. 15, 1898.]

4. I have endeavoured to point out that the most satisfactory regular cultiva-
tion and the most promising experiments seen by me, have been those within
approximately the self-same latitudes as the successful production in China. In
other words, the southerly extremities of Rangpur and Bogra in Eastern
Bengal would be approximately in the latitude of Canton and Formosa, and
the most northerly Indian area (Kangra) in that of Nanking. Thus the Indian
area of successful production so far as ascertained by me corresponds fairly

closely with that of China, and I have urged that in dealing with the Chinese
form of the plant, at all events, it would be well in the futvire to concentrate
attention on the region indicated. And I may add that within the more southerly
limits of that area I found the plant by no means so vigorous as on the most
northerly, so that a northern rather than a southern extension would seem
most full of promise. Outside the area, more especially within tropical
tracts, it would appear likely, however, that good results might be obtained with
the Ramie or Malayan plant.

Conditions of Cultivation.—During my tour of inspection through
the Indian rhea districts I had frequent occasion to comment on the

singular uniformity that prevailed in the name given for the plant, the

character of the stock grown, the location of the plots of land under the

crop, the class of cultivators concerned, the method of cultivation

pursued, the system of separation of fibre employed, and the purpose

to which the fibre was put. These and many other points seemed
significant and highly exceptional in Indian agriculture as a whole,

where much diversity of opinion is usually manifested. In Bengal and
Assam the plant had to be grown in order to secure fibre wherewith

to make or repair fishing appliances, and there the matter began
and ended. Usually the Indian agriculturist shows interest in the

produce of his fields ; rhea is not an agricultural crop, it is a plant grown
by or for the fishermen ! In only one Sub-division of the Rangpur
district (Kurigaon), and even there in connection with but one or two
villages, was it found as a field crop in the hands of the regular cultivators

{rajhunsis). Everywhere else it was exclusively a garden plant found

on the homesteads of the fishing classes. On an average the plots would
not exceed 20 square feet in size, and were as a rule beds of pure manure
sometimes 2 feet in thickness, raised above the level of the surrounding

land, and closely fenced in to protect the plants from cattle which other-

wise would completely devour the crop. In China it is practically grown
on poudrette. A writer in The South Indian Observer (March 1902), who
professes to have a practical knowledge of rhea-growing both in India and
China, says that no part of India is in any sense a favourable field for

the introduction of the rhea-planting industry. \Cf with the reprint in Ind.

Plant, and Gard., June 1902, and compare also with Plant. Gaz., Dec. 1898.]

A Garden, not Field Crop.—In the whole province of Bengal it would

be difficult to find a better soil or a more enlightened class of cultivators

than in Rangpur, and yet few, if any, have taken to rhea, in spite of

the fact that the fibre fetches locally from £50 to £180 a ton and

even more fabulous prices. They have witnessed the plant being

grown by the fishermen for at least a century. Buchanan-Hamilton's
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of the rhea-prodiiction of to-day, and yet the cultivators f?ave

nlmost invariably one answer to the inquiry made by me why they

lid not take to rhea. " ^Vhy should we 1 " they asked. "We have

other crops that pay quite as well and give itifinitely less trouble."

To that I had no very definite answer to offer. It would have been

useless to have made the assurance that if they were prepared to risk

a little, a large export might be developed and machinery invented that

would perhaps render rhea-fibre production both profitable and easy,

he Indian cultivator is neither willing nor able to undertake risks, still

to purchase machinery. Tobacco and ginger in Bengal and te& in

sam are consequently likely to continue to occupy the land best suited

rhea, until European capital and enterprise come to the aid of local

ources. Dr. Buchanan-Hamilton drew the attention of the Indian

Itivators to rhea as a valuable fibre and expressed the hope that jute Rhear<T#a5

hich he also found in the same districts with rhea), a fibre then quite *''***

nown in Europe, would not attract attention until san-hemp had

en given a fair trial. What has been the result of the hundred years that

ve come and gone ? Both rhea and san-hemp are in the identical

sitions to-day that they were when Buchanan-Hamilton wrote ; in fact

anything they have gone backward, while jute has expanded into one

the most important crops of present-day Bengal agriculture. It cannot,

erefore, be said that in the region of rhea cultivation the farmers are op-

sed to such new crops as trade may demand, so long as they are profit-

le. The undoubted answer to the present state of aSairs must be that No inducemeat

te has paid handsomely and rhea has hitherto offered no inducement °^*^'^-

extended production.

Indian System of Cultivation.

It may perhaps be as well to bring into prominence the admission

t it is impossible to furnish a definite statement of the cost of

oduction and possible margin of profit in rhea cultivation. Though
ny writers have loudly condemned unfavourable opinions about the

,ture of rhea and have given their personal assurance of ultimate

ccess, no one has been either able or willing to furnish actual data that

uld be accepted as representative. It may perhaps be the more convenient

urse, therefore, if I arrange province by province such material as exists

igarding the methods of cultivation and experience gained generally.

Bengal: Eastern and Northern.—Soil and Rotation.—At Joyganj, in the

trict of Dinajpur, the late Rajah Syama Sankar Roy, Bahadur, ex-

rimented with rhea. He laid out several plots of high land that

ntained a rich loamy soil and aggregated 600 acres. He placed the

ilantation thus formed under the charge of a European manager. The
nts grew remarkably well and gave three (sometimes four) cuttings Cuttings

year. The experiment had to be discontinued, however, since the
''™ price offered for the produce was not equal to actual cost of production.

"The land was simply abandoned, and fourteen years later (the date of my paUure.

visit) not a plant of rhea was to be found, though much of the land

"had never subsequently been cultivated. In Rangpur district rhea

is fairly extensively grown, but with one or two exceptions not

4W a field crop. It flourishes exclusively within the tobacco-gro%ving

portions of the district, and most successfully where the finer qualities

of tobacco are produced. It demands the best soil ; the land must be Best Sou
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above height of prolonged inundation, but possessed of free subsoil moisture
(which in Rangpur is about 3 feet below the surface) ; the fields have,

moreover, to be manured and carefully tended. In Rangpur wherever
soil of a rich sandy loam occurs, there kankura cultivation may be
expected, and wherever heavy clay soils appear there it disappears. In
other words, wherever a situation and soil suitable for tobacco is met
with, there rhea may be found, and when grown on fields it is rotated with
tobacco and ginger. Of Bogra the same remarks may be made, viz.

that tobacco and rhea occur on sandy loam, rotating with chillies and
sweet potatoes, but that the absence of all these is universal with the
appearance of red-clay soils.

It is hardly necessary to repeat similar observations regarding the other
districts of Northern and North-Eastem Bengal. The plant is not grown in

every district, nor in all parts of the same districts where it is met with. In
Dinajpior, for example, it is confined to the northern tracts ; in Rangpur, Bogra,
Jalpaiguri and Kuch Behar, similar isolations exist. In other words, there are
conditions that seem to have arbitrarily restricted production in the past and
which are admitted freely by the cultivators as favourable or unfavourabl©
to the crop to-day. One instance may be given at once. Rhea will not grow
as a field crop nor even as a profitable garden plant to the south of Bogra in

the rice and jute clay lands. But much more obscure though doubtless of equal
value are the botanical facts I have endeavoured to deal with in my report. The
comparative absence of leguminous plants, both as wild species or as field and
garden crops, is a most significant feature of the rhea country. So again im-
portance must, I believe, be attributed to the appearance of certain peculiar
garden crops, not met with outside the area in question. Of these I would
specially mention

—

ytnlvn vet'tlcHlata, Chrynnn-themuMi coronafimit, Branftlca,

runeifoUa (a plant closely allied to Chinese cabbage) and Bmnex veaicai-lua,

which, with the green tops and flowering shoots of rhea itself, are all ex-
tensively eaten as vegetables and take the place very largely of the peaa
and beans of other parts of India. So again torchurua capttnlaHn is very
possibly a native of China and that plant is common in Eastern and Northern
Bengal and Assam, while V. oiitariuH is the jute of the other districts of
Bengal and of India generally. These are striking coincidences if that be the
view taken of them. In my opinion they have a far higher value, and justify

the conclusion that there are climatic and other physical conditions intimately
associated with the restriction of the area of what might be called the Indian
commercial (or rather, successful) production of rhea to the tract of country
indicated—a country that might be said more closely to resemble the rhea area
of China than of any part of India.

Methods of Cultivation.—In Bengal rhea is propagated by root cuttings,

though the system of burymg stem-cuttings horizontally is sometimes pursued,
more especially to fill up vacancies and to increase the number of plants in the
field. The cuttings are usually 6 to 9 inches in length and planted under 3 to 4
inches of soil. They are placed from 1 to 3 feet apart each way. There are said

to be two seasons for transplanting, the first in April to May (before the commence-
ment of the rains), and the second in September to October (at the close of

the rains). The majority of cultivators favour the former season. The
fields are weeded and hoed after each cutting and heavily manured every year
during the cold season. Unless so treated, and liberally, the plants should be
removed into new plots of land after two, three, or at most four years, according
to the fertility of the soil.

Number of Cuttings.—The shoots are cut down when the bottom portion
of the stem begins to turn a brown colour. At this stage the leaves, low down
on the stem, also begin to fall off. Two to four or even five cuttings are obtained
a year, the shoots being 4 to 5 feet in height. The majority of cultivators mention
three cuttings as a good average crop. Two cuttings they regard as indicative

of neglectful cultivation, and five or six, they hold, can only be obtained from very
small plots, shaded, heavily manured and freely watered. As a rule the entire

plot is cut down at one and the same time, but occasionally the more intelligent

cultivators select the stems when ripe, and thus practically cut only small quanti-
ties at a time, but throughout the year.

i4e
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I; From September-transplanted plota the following were given aa the seaaons Somoiui.

for cutting : Int cutting in May (the worst) ; '2nd in June (the best) ; 3rd in

filly ; and 4th in August. But many cultivatorH prefer to reject the May
It ting and to use it for green-manuring the plot, thuH having only three rireen M*nartng.
ttinga. If tranHplantation takes place in April to May, there are usually only
e three cuttings already indicated. A cutting made later than August is Winter OaMagt
:arded as affording a very inferior fibre. Many cultivators, nevertheless, cut

^JJJL
***)'"*' "*'**

wn the plants once ur twice diu-ing the cold season, but with a view to cause
vigorous simultaneous shooting for the Jime cutting.

duttura.—The information procured by me on this subject was so unsatis- Tleld.

tory that I hesitate to publish it. So far as I can learn, the average yield of

e liighly cultivated homestead lands, worked out to the acre, would not exceed
lb. (say 5 to 7 maunds) per annum of roughly cleaned and dry fibre. As

mpared with this it may be stated that the average yield of jute might be put
15 to 20 maunds. It has been urged by some writers that since it gives 2, 3

r even 4 cuttings a year, the yield of rhea is bound to be higher than the one jxiiewnui
iitting afforded by jute. But jute occupies the land for, say, only a few months, Rliea.

that is to say it is not a perennial but an annual crop ; it can be raised on much
cheaper and more abundant land than rhea ; it demands little or no cultivation,

^^^d usually no manure ; and lastly the fibre is easily separated. With these
^^dvantiiges, let alone the facts that it produces more stems to the acre and these
^^bow to a length equal to the combined length of all the cuttings obtained from
^^Biea, it is not to be wondered at that j ute is both more popular and more profitable
^^ban rhea at the prices at present offered by Europe.

Probable Direction of Expaaslon.—The most hopeful prOSpect of a future Future

Indian expansion may be said to lie within its present area in North 1^*6^°°°*

Bengal. The overflow might then be looked for to pass east and north-

^^ast into the valley of Assam rather than to go to the southern and
Hfcuth-western or south-eastern districts of Bengal. In fact, it would
^Bhnost appear as if there had been a migration north-east since the date
^H Buchanan-Hamilton's explorations in 1807. Its suitability to the

^Bangpur and Jalpaiguri districts and to the Duars, would point, however, snb-montane

^Pb a possible expansion westward towards Tirhut. In other words, it
'''^**'*-

would almost seem as if the Indian rhea of cultivation might become
distributed within the belt of districts which, starting in the extreme
east- north-east in Lakhimpur and passing through Sibsagar, Nowgong,

mrup, Goalpara, Kuch Behar, Rangpur, Jalpaiguri and the northern
remity of Dinajpur, would pass still west to Purneah, Bhagalpur,
bhanga, Muzaffarpur, Champaran, and possibly also to Saran. The

;b-montane character of this tract of country, skirting as it does the foot

the Bhutan, Sikkim and Nepal Himalaya, may be at once admitted as

ry possibly possessing many physical and meteorological characters in

mmon. It may be said to lie between 25° 30' and 27° north latitude,

ow far a western expansion may be possible the future alone can reveal, western

t it may be added that recent experiments in Tirhut and those pro- ^^^rn Trend,

ed in Purneah seem encouraging. No climatic difficulty would appear
all events to exist in the way of an eastern distribution. Rangpur lies

ht in the centre of the region indicated, but, as already stated, the crop
s found to attain its greatest perfection in the north and the north-

'^astern divisions of that district—the portions that may be said to face

eastward towards the Brahmaputra valley.

By way of concluding these brief observations on the Bengal rhea Calcutta,

industry, it may be added that Sir D. M. Hamilton, of Messrs. Mackinnon
Mackenzie & Co., is believed to have prosecuted with fair success the
experimental cultivation of Bwhnieria nivea for some few years in

the immediate neighbourhood of Calcutta. It may, therefore, be said

that the Indian people are looking to him to prove or disprove the com-
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mercial possibilities of this fibre. Capital and personal enthusiasm are

the essential elements of success, and it seems, therefore, likely to be
established whether Lower Bengal is or is not the most hopeful centre.

And as having a direct bearing on this issue it may be added that

a writer in The Englishman (Dec. 6, 1900), who signed himself " D. M. H.,'"

made the pertinent observation, " Until we know the cost of growing the

article it is not much use discussing the cleaning and manufacture."'

That is the crux of the whole controversy ; will it pay ?

Assam.—It is perhaps hardly necessary to repeat all the conditions

and circumstances of rhea cultivation in this province, since in most
essentials these are identical with what have just been stated regarding

Bengal. One or two important difierences may, however, be set forth.

Assam, having been a poorly populated country prior to the advent of

tea, much of the fertile sandy loams that in Northern Bengal have for

centuries been under crops were available for European enterprise and
rapidly became tea-gardens, instead of rice, wheat, tobacco, ginger and
rhea farms. Any expansion of rhea plantation in this province would,

accordingly, have to contend Avith tea, for available waste land, and with

European planters instead of Native landholders. Another feature, and
one of even greater importance, may here be stated, namely that the

valleys of the Brahmaputra and Surma carry culturable flat and undulat-

ing lands far to the north of the districts discussed in connection with

Bengal. According to my observations this northern trend is distinctly

advantageous. Moreover, Assam possesses in a remarkable degree the

features of vegetation already discussed in connection with Northern and
North-Eastern Bengal. As I take it, therefore, Assam is pre-eminently

the rhea province of India, though doubtless to this category must be

added the northern tracts of Burma, which are practically an extension

eastward of the rhea area, until it becomes conterminous with that of

China, Cochin-China and the Malay Peninsula. In fact it might be said

Rhea^Areaof the that the districts of Northern and North-Eastern Bengal, discussed above,

are collectively the most western section of the great Rhea, China-grass

and Ramie area of the world.

Two other peculiarities of Assam may now be mentioned—one highly

favourable, the other unfavourable. There is a climatic feature of the

rhea area that in Assam becomes greatly developed, namely the winter

rains and humidity. The cold season instead of checking growth carries

it forward, so that the growing season extends almost right up to the hot

season. In other parts of India the dryness of the atmosphere during the

winter months is such that growth is checked at the close of the rains.

The untoward aspect is that the immense natural fertility of the soil has

rendered the Assam people the least industrious of all the races of India.

As a rule a man need not work more than half the week in order to ensure

not merely the necessities of life, but the comforts that he and his family

desire. That being so, nothing in the world will induce the ordinary

Assamese cultivator to do more work than he pleases. It is hopeless,

accordingly, to look to the people of the country to engage in a new and

arduous piece of work, however remunerative it might be. If rhea is to

be established in Assam it will have to be by European capital and enter-

prise and through imported labour. Will this pay ? It might as a

by-product with tea, but we have nothing to show that it would by
itself.

World.
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StsMomM.—The pioneer investigator of rhea in India wa« apparently Col.

F. Hannay. In 1850 that indefatigable agriculturist published a report of his

exporiinental phmtatiun, and described tlie Xutive inetnods and results in lan-
siiuge tluit loft little to discover for those who followed. He obtained 6 maunds
'pi clean fibre, but was of opinion that a higher yield with more accurate methods

ight be obtained. Mr. Monahan (wliile Director of Land Records and Agri-
ulture) wrote a bulletin on rhea cultivation in this province. As that paper

is easily procurable, and has been largely drawn upon in my detailed report, I

lo not consider it desirable to reproduce it further. Briefly, it may be said that
list as in Bengal so in Assam, the finest sandy loams are required for the culti-

ation of this plant—a circumstance that of necessity enhances the cost of
reduction. It is usually planted out in April and May, or in October and
ovember. After two years the soil becomes exhausted and the rhea stems
eak and thin ; the roots are then taken up, divided, and replanted in a plot of
d specially prepared for their reception. With frequent manuring the plant

ay, however, be continuously grown on the same land for many years. Rhea
lanted about the end of the r«uny season, say October to November, will yield
first cutting about the end of March or beginning of April, and will continue
give cuttings every month or six weeks in the rainy season and every two or

hree months in the cold weather. It would thus seem that in Assam four or
five cuttings a year may be depended on, say in May, June, July, August and
November, or even as late as December; One cultivator whom I questioned
personally said that he could make his plot give cuttings every 15 or 20 days ;

"eld, in his opinion, was purely a question of manure and moisture. He held
ihat the quality of the fibre depended upon the rapidity of growth ; the older

stems the coarser the fibre, and hence high manuring paid, and when moisture
as deficient irrigation would also be profitable. A sudden interruption to

_ owth, he thought, ruined the fibre. I believe upon the whole he was very
nearly right, and his remarks have a special bearing on the rhea produced outside
the area I have indicated, more especially in the warm dry tracts of Northern
India, which have a short term of annual himaidity followed by many months
f extreme heat and an absolutely dry atmosphere and soil.

Yield.—This has been variously stated. According to Mr. Monahan,
ing between 76 lb. and 606 lb. of cleaned fibre may be obtained per acre

rding to the care and attention bestowed on the crop. An estimate, based
the results obtained at the Nowgong Jail, came, however, to 91 1 lb. Mr. (now
James) Buckingham, who has given the subject of rhea cultivation in Assam

nsiderable attention, thinks that 640 lb. (8 maunds) would be a safe average,
ccording to another experiment in Nowgong, reported on by Mr. L. J. Kershaw,

outturn was: July cutting, 48 lb. ; September, 169 lb. ; and October, 116
; three cuttings a year and a total of 333 lb. per acre. But from an actual

xperiment, performed by purchasing a plot of growing rhea and reaping the
p, Mr. Kershaw showed the outtvurn to be 900 lb. per acre, although the
ler stated that his last year's experience was 600 lb. in three cuttings.
Doubtless the labour question, as already observed, is the first and foremost

nsideration in Assam, while in Bengal the chief difficulty may possibly be to
ure suitable land for the crop.

Burma.—So little is known regarding the rhea cultivation of this

rovince that no good would be served by reviewing in detail the informa-
on that actually exists. Mr. Copeland, Deputy Conservator of Forests,

ported of Nanlan that small plots were to be found attached to several

ouses in all the villages on the plateau. His account of the method of

ultivation, process of separating, and uses of the fibre, etc., is precisely
ihat already narrated in connection with Bengal and Assam, except
hat Mr. Copeland is of opinion that the Shans would very possibly
extend their cultivation if a remunerative price were offered for the fibre.

From Maymyo was received a sample of what was spoken of as " wild-
rhea," and known to the Natives as hpetye. This proved, like the
Assam wild-r^a, to be an entirely different plant and not rhea at all.

The Burmese so-called wild-rhea was the stinging-nettle

—

Girnrdinla
heterophylla, (see p. 161), which thoroughout the mountains of India
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is now and again employed by the hill tribes as a source of fibre, and
is best known to commerce by the name of Nilgiri Nettle. Amongst the

Shans the true rhea is, however, fairly extensively grown, and under the

name of gun. The fibre is separated by scraping o£E the cuticle, then break-

ing out the core of wood. It is twisted into thread and woven into small

bags, or employed in sewing leather sandals, etc., on account of its great

strength. A modern European use of rhea is the manufacture of shoe-

makers' thread. The Shan bags are similar to the Naga bags made of

wild riha or Villehrunea integrifolla (see p. 164).

Panjab.—Far away to the north-west, in the mountainous district

of Kangra in the Panjab, the first European investigator (following

on the path of Col. Hannay on the north-eastern frontier) was Mr.

J. Montgomery, to whom reference has already been made. In pur-

suance of India's sporadic policy of research Montgomery was
allowed to import direct from China, at a great cost and after much
loss of time, six China-grass plants. A reference to Col. Hannay,
in Upper Assam, would have procured not only a large supply of the

self-same plant (at a comparatively nominal cost), but would have
secured at the same time full details of the methods of cultivatior,

as also the experience gained by him. There is no local rhea

cultivation in these provinces similar to that described in Bengal, Assam
and Burma. I have already admitted, however, that I consider Kangra
well suited for rhea cultivation, though it is by no means so favourably

placed as Upper Assam or Northern Burma. It hardly seem^ necessary,

therefore, to review Montgomery's results further than has been

already briefly indicated. His plantation was an exceedingly small one,

on rich, loamy soil, annually enriched by river silt. The plants grew
vigorously, were remarkably healthy, and the estimate of yield framed on
the results obtained from a selected number of stems (1,000) was originally

750 lb. to the acre, but five years later a fresh estimate raised the outturn

to 972 lb. It has since been admitted on all hands that estimates based

on a selected number of stems, or even on small plots of garden land, are

utterly untrustworthy.

United Provinces.—In these provinces numerous experiments have
been performed, and moreover the trials of fibre-extracting machines,

conducted under the auspices of the Government of India, were held

at Saharanpur. According to Col. Hyde's report, the results obtained

might be thus expressed : two cuttings a year were all that could

be expected, though if liberally manured and watered, three might be

obtained. The green stems yielded from 1| acres came to 3J tons,

but 480 lb. of useless stems had to be rejected, reducing the produce

to 7,360 lb. of stems or 3*28 tons, which yielded by Mr. Greig's

machine 207 lb. of fibre. Adding the second and a possible third cutting,

the annual total yield would have been considerably under 300 lb. filasse

or clean fibre per acre. Sir George King, while Superintendent of the

Botanical Gardens, Saharanpur, discussed in 1869 the results obtained at

Dehra Dun. He very properly observed that being " on the ground all

the year round, both rabi and kharif land rents must be debited against

the crop, and also water rent, where irrigation is necessary. Besides this,

allowance must be made for more manure than the Native cultivator

usually puts on his land." But if well manured and watered, Sir George

thought three cuttings might be obtained.
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The late Mr. Gollan (then Superintendent of the Botanical Gardens) xamber of

of opinion that at Saharanpur three or even four cuttings might be

scared, the second or monsoon crop being the best and yielding about one

)n of green wands, stripped of leaves, per acre. He was very correct

ideed when he observed that *' rhea will grow, or to be precise, exist in

sarly all classes of cultivable soils with a minimum of attention, but in

<ler to make it produce long straight wands of good fibre-yielding quality,

requires a warm, humid, equable chmate, a rich friable loamy soil, which

further enriched with liberal dressings of fertilising manures, such as

)w and horse dung, baz&r refuse, etc., so much the better." Mr. Gollan

rould appear to have given the total }4eld at, say, 2 tons green stems,

fielding at 4 per cent, under 200 lb. of fibre per acre a year. But he Yield 200 ib.

istened to add :
" I do not look upon rhea as a crop that can be grown

ith profit in the United Provinces or anywhere in Upper India, at the

rice being offered for the ribbons." " I, therefore, take this opportunity

warning the Upper Indian planter, to make sure of his ground, by
tperiments on a small scale, before he largely sinks his capital in rhea

iltivation."

South India.—It may suffice to give but one illustration of the

jults and experience of South India, since there is no Native industry

id it is believed that all European experiments have been practically

mdoned. The Glenrock Company, Ltd., laid out a plantation of 400

sres at Pandalur in South-East Wynaad, and 100 acres at Kuilar, some
miles from MettapoUium. These were worked for five years from 1884

1889, and ultimately abandoned because '" the fibre obtained at the

rice ruling, did not pay for the cost of production." In one year 8 tons

green stems were cut from a measured acre, or 128,000 stems, but that Yield.

an experimental case. Mr. Minchin shows that the range of quantity

water in the green stems is very great—namely, from 75 to 90 per cent.

the total weight, and that it depends on the humidity of the locality

of the season of production. At his plantations the ribbons

5re stripped both by the Death and Ellwood machines and by the Fremy
rsteni, but during the rains " great difficulty was experienced in drying

le ribbons." Three good cuttings were normally obtained in the Wynaad
id with irrigation as much as six, but there is always very little rain for Humidity and

>ur or five months of the year. Commenting on this feature Mr. Minchin ^"^

ite Manager of the Glenrock) observes :
" It may be that a more equable

stribution of rain might give a fourth cutting." In another part of

report he says :
*' I consider that Dr. Forbes Watson's estimate

750 lb. of ribbons per acre is the utmost that can be obtained per armum
)m rhea, and that quantity only under very high cultivation. These

lb. of ribbons should give after degumming about 500 lb. of clean
" Unless the market is prepared to give up to £70 per ton for Prices Realised.

Ilea ribbons I do not think there is any inducement to undertake the

Itivation." Let it be clearly observed Mr. Minchin means ribbons, and
le market quotation for these seems to be anything from £15 to £30, or a
ttle less than half the price necessary to make rhea cultivation profitable

South India.

Mr. Minchin's experience and opinions are likely to be admitted as

the only ones with which the public have as yet been favoured, that are

/entitled to be accepted as something more than speculations and esti-

mates. It will be seen that the Glenrock had to close their plantations,

153

Machinery
Used.



CHINA-GEASS AND RAMIE

Did not pay
Working

Disappointing
Results.

Fast Failures.

Tirhut
Experiments.

BCEHMERIA
NIVEA
Will Rhea Pay ?

and lose their capital, because a yield of 750 lb. of ribbons or 500 lb. of

filasse (the so-called cleaned fibre of Bengal and Assam) would not pay
working expenses. It will be for the practical planter to consider whether

indications of a trustworthy nature have been adduced for Bengal and
Assam in support of a higher and a more profitable yield than obtained

in the Wynaad (with its abundant cheap labour), and whether that differ-

ence will make the profit.

Conclusion.

By way of bringing these observations to a close, it may be remarked
in passing that the disappointing Indian results can be contrasted with

Mr. Frank Birdwood's opinions {Journ. Soc. Arts, 1904, 401). " What.
remains to be proved," he says, " is, can it be grown in India, and
be prepared for the market at a profit ? Many questions have to be

considered ; chiefly cultivation. It is impossible to lay down hard

and fast hypothetical rules ; the planters in India are busying them-
selves in the matter and their experience is worth all the textbooks

ever written." Naturally, but perhaps Indian planters may ask them-

selves how many failures and heavy losses such as those of Mr. Mont-
gomery in the Panjab, of the Rajah S. S. Roy in Joyganj, Bengal, and
of the Glenrock Company in South India, to say nothing of Mr. Baxendale

of Selangor, may be necessary to establish the conviction that India at-

least, more especially outside the area indicated by me, is not the most
promising of rhea-growing countries. In Tirhut, recent endeavours seem,

to have given some promise of a possible future success, and Mr. Bernard
Coventry has recently furnished full particulars of the results obtained

Assam. (see the passage below, p. 157). In Assam the plant grows freely, but
with exception of the Jokai experiment, cultivation has not hitherto-

been seriously entertained by planters. The Jokai plantation had been

abandoned some time previous to the date of my personal inspection of

the rhea cultivation of India, and the Company's Manager could only

show me a few miserable shoots not eighteen inches high, as all that,

survived. I could discover no trace of Col. Hannay's experimental

plot, thus once again proving that when abandoned the plant cannot

hold its own against indigenous vegetation, and has, therefore, not become-

acclimatised even in Assam. Perhaps the most hopeful country of all^

Bnrma. Upper Burma, remains to be commercially exploited. But the real

issue, I venture to suggest, is not '" Can India grow rhea ? " but " Can
WiUBheaPay? the purchaser afford to pay a price that will leave a margin of profit

to the Indian producer ? " And this will meet its solution in the further

question, " Can and do other countries (China more especially) produce

it profitably at a lower price than India is able to do ? " Hence if there-

is a manufacturer's side that requires expert knowledge for its full com-
prehension, there is also an agricultural aspect that demands careful

consideration. Both issues must go hand in hand, and perhaps th&

most hopeful solution would be found in the owners of patent machinery
and of spinning and weaving factories undertaking , for a time at

least, the production of the plant and the fibre they require. This-

would save the disappointment of finding no market for the fibre

when produced.

SEPARATION AND MANUFACTURE OF THE FIBRE.
As already observed, Dr. Buchanan-Hamilton has the honour of

having first published an account of rhea fibre in Bengal. Of the
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PREPARATION OF FIBREr
iHRparation of the fibre prevalent during his time, he says, *'The frenh

Moots are cut, and steeped in water to procure the fibres of the bark."

\ tw, if that was the system pursued in 1807, it has since changed com-
v. I have only come across one or two persons who have spoken
• use of water in the separation of the fibre. Col. H. H. Stansfield,

caking of Bhagalpur, described a process of slow boiling, simmering

IIJ beating in water. To the boiler was added crude carbonate of soda

-'ijji iniUti), the stems being boiled in this for 1^ to 2 hours. The shoots

re then taken out and beaten on a board in contact with running

,ter. They were next returned to the boiler and simmered for another

lur, then beaten again in running water till the bark and gum were

irely removed. The ribbons were then drawn through a rough carding

chine to remove all adhering woody tissues. It is said that a maund
shoots could be thus easily worked per hour, and yield 2J per cent.

fibre ready for spinning. Mr. Montgomery tells us that he had tried

ing on the green and dried stems as well as on the green and dried

in running water and in stagnant, both cold and hot. The results

ire uniformly unsatisfactory. These then (with Hannay's process

steaming, shortly to be described) are the only passages with which I

familiar where a process of retting or of boiling are spoken of as
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living been actually tried or used in India. It has, however, been

Bently announced that the Algerian method of retting in sea-water

proved an unqualified success. If that be so, a great difficulty—the

loval of the gum—has been once more satisfactorily overcome. Mr.

Hooper (Curator Industrial Museum, Calcutta) performed recently

experiment with artificially prepared sea-water and reported his

lults. His observations have been reproduced in many Indian news-

^pers [cf. Capital ; Indian Planting and Gardening, etc.], and unfavour-

aDly criticised in the Anglo-Indian Review. The Madras Mail, com-
menting on this reawakening of interest, observes that " hope lives

jsrnal in the human breast, and there is no inherent reason why in this

rticular case hope should tell but a flattering tale."

Remunerative Market.—Many writers including myself have for

irs past urged, however, that it is not a machine nor a process that

I'
wanted, but a remimerative market. The Chinese method is perhaps Chinese Method.

nearly perfect as attainable with the people and the conditions

icerned. It is unapproached by any European invention or Indian
ligenous process [cf. Letter in South Ind. Observ., March 1902]. More-

jper the Chinese production is on a large scale which leaves apparently
Sufficient margin to meet present European demands.
As witnessed by me in Bengal and Assam the fibre is obtained purely and

simply by hand scraping. Ribbons are never prepared by the Natives, since
the bark is removed before the fibre is stripped from the twigs. The following
passage from my original report gives an account applicable, I believe, to the
whole of Assam and Bengal at the present day :

— ** The stems are required to
go through a process of drying, hence rainy weather or even cloudy days during
the drying stage axe supposed to injure the fibre. The shoots are at once stripped
of their leaves, and the leaves are very generally retvimed to the field as manure.
The shoots are then carried to the dwellings of the cultivators, and by means of
A bamboo knife or scraper are deprived of the bark and the green succulent stems scraped,

outer-tissue around the fibre. It is regarded as essential that all the plants
should be scraped or decorticated within 24 hours after being cut. The stalks
are then laid out on the ground in some dry situation and exposed to the sun
during day and removed within doors at night to avoid the dews, and this
method of drying is continued for some 4 to 10 days. The stems are thus com-
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pletely dried and the adhering fibre more or less bleached. They are then
each broken across, a little below the middle. The finger or scraper is inserted
underneath and run upwards and downwards luitil the whole of the fibre is

removed. For this purpose the central stem may have to be broken more than
once. This stripping stage is considered the most troublesome of all. After
being removed from the stem, the fibre is drawn rapidly once or twice between
the scraper and the flat surface of the forefinger, in order to free it from any
adhering particles of the stem or bark. The after cleaning of the fibre, pre-
paratory to its being spun into thread, is done for the most part by the women
and children, and consists entirely in splitting up the cords by means of the
fingers. Sometimes, however, it is dipped for a few minutes into a boiling

solution of haldi (turmeric), from the idea that it is thereby softened and rendered
more easily separable into its finest bands of fibre. In one instance, while in
Bogra, I was told that the partially cleaned fibre was boiled for a very short
time in the water obtained after cooking rice. This was also said to soften the
fibre. It is probable that both with haldi and rice-water the advantage seciu-ed

might have been obtained through boiling in water only, but it is perhaps
desirable that this question should be chemically investigated."

Ribbons.—It is customary to find (in reports published in Europe) the state-

ment that rhea ribbons are exported from India. I cannot say definitely that
that is not so, but I should think it highly probable that the supply must have
been derived exclusively from European experimental plantations (the Glenrock,
for example) or that it was prepared to order. The Bengal cultivator invariably
scrapes of¥ the bark before separating the fibre from the stem, and thus offers

for sale what may be a crudely cleaned fibre (or China-grass) but is certainly
not the much condemned " Indian rhea ribbons " that have given an evil name
to, and greatly lowered the value of, the Indian fibre. The Bengal cultivator,

strictly speaking, decorticates first, then strips the fibre, and it seems to me his

process is a more rational one than that followed by each and every one of the
inventors of the so-called decorticating machines hitherto placed on the market.
These either strip off the bark with its adhering fibre or smash up the contained
stem (scutching) and liberate the bark and fibre in that way. No doubt by a
subsequent action some of them get rid very largely of the adhering bark, but
they fall far short of the operation of complete removal of the bark and of the
green pulpy external tissue which is immediately effected by the cultivator on
the stems being cut. Whether his subsequent process of drying the exposed
fibre before separating it from the stem is advantageous or not I have had no
opportunity of testing, but long acquaintance \vith the Indian cultivator has
prejudiced me in favour of the view that he rarely does much within his own
sphere of life that is useless, and he certainly never imposes on himself very
considerable additional labour to no purpose.

According to the description given by Col. Hannay in 1850, the Chinese
strip the bark and fibre into ribbons as the first operation. The ribbons are then
steeped in water for a couple of hours, and thereafter scraped to remove the
bark and gum. He then adds that this is quite different from the
method pursued by the Dooms in Assam, and observes, " A cheaper method
of preparation, and one which is best suited for separation on a large scale, is

to subject the strips of fibre, after being taken from the stalks, to the steaming
process in boxes, tubes or cylinders. The steaming will soon carry off the
sap and its bad qualities, and the bundles well dried will then, I think, be quite
in a marketable state." Here we have what may be regarded as the principle,

if not also the actual manipulation, of the process patented many years after-

wards as the Fremy system. Speaking of the Wynaad experiments, Mr. Minchin
says, " Small portable boilers on wheels were used, which followed the coolies
who were cutting the stems along roads through the cultivation. The steam
was turned into closed wooden boxes into which the stems were placed. The
skinning by hand was a slow process, but the ribbon was saved."

Machinery and Processes.—So much has been written for and against the
various machines and processes that have been invented and patented for

stripping the bark into ribbons, for degumming the fibre, or for producing filasse

direct from the stems, either by chemical or meclianical contrivances, etc., etc.,

that it seems undesirable to venture further, in this very brief sketch of the
existing Indian rhea industry, on so very controversial a subject, and one which
has hardly assimied practical importance in India. It may, however, be said
that by one set of writers it has been upheld that the proper way is to treat
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t̂̂HMr^^^ since the fibre from such a procetMi hoH still to underso an elaborate

bheniicjil trt'tifnu'nt before being fit for the spinner, there is notning gained by
^^wming out tihisse on the spot. AH that is required is the production of dry
I^MKbonH or even dry stems. By still another set of writers it has been upheld
|H^^ the percentage of fibre to bark varies so very greatly that it would be
^oangerous to organise a future trade on such a basis. The prices offered for

ribbonti of bnrk would have to be very low, in order to safeguard against an
irofitAble yield of fibre—thus ruinous to the grower of good stock. It has
rdingly been contende<l that success can alone be obtained if the clean fibre,

state very nearly, if not altogether, fit for the spinner, be produced by the
;er, though perhaps at central factories adjacent to the areas of cultivation.

In the Kew Bulletin (add. ser., ii., 1898), the reader will find full particulars

rding the various methods of cleaning the fibre, and of all the machinery
["to then in use.

Mr. Bernard Coventry's highly interesting paper in The Agricultural Journal
ndia (1907, ii., pt. i.. 1-14) reached my hands after the above observations
been passed to the press. It has thus been only possible for me to make
for a brief notice. He would seem to lay more stress on the machinery used
on the climatic and soil conditions of the countries of production or the
of plant grown. In that he may possibly in the future find himself mis-

n. In any case the yield of 2^ per cent, of clean fibre is practically that
tioned by not a few of the past Indian investigators, from Hannay, Stans-

etc., downwards. But Mr. Coventry narrates the circumstances under 'nrhut

h rhea fibre cultivation had been undertaken in Tirhut. These, it would Experience,

were precisely those recommended by me some years ago (Agri, Ledg.,

No. 15, 4(56-7). And briefly as follows :—A company of Calcutta
merchants (the Bengal Rhea Syndicate, Ltd.) undertook to supply the Faure
machines for the decortication of the plant, and to ship and sell the produce.
Certain Indigo plantations were to grow the plant and prepare the fibre, " the

Iaxpenses and realisations in connection with the whole enterprise being brought
^^Eaer a Joint account." " The area covered by these contracts aggregated
^Mbt 3,000 acres. As the planting and cultivation progressed it was found,
^However, that many localities which had been selected were unsuited to the
growth of rhea, so that ultimately the area actually put down did not exceed 2,000
acres " (Coventry, I.e. 4). In a further passage Coventry mentions incidentally

the area in Dalsing Sarai as having been 500 acres. Speaking of the subject of

yield, he says, " The stems in well-established plants should be as tall eis possible,

from 4 to 6 feet, but never less than 3 feet. Fovu* good cuttings should be secured
per annum if it is to pay, and the total weight of these four cuttings of green stems
should not be less than 30,000 lb. per acre, or say 15 tons. The yield of dry Yidd.

I

fibre from these stems should not be less than 2^ per cent., making 750 lb. per

I
^Bk per annum. This amount will vary with the efficiency of the decorticating

I^Htchine. The possible amount of fibre to be obtained from the stems is be-

r ^BBVed to be 5 per cent., but owing to the large amount which is broken and
cut away in the rough process of decortication, only 2J per cent, can be relied

on for an average yield with existing machinery, and this is given by the Faiu«
machine." It is thus not quite clear whether these are the results actually
obtained at the Research Institute, Pusa, or only indicate Coventry's per-
sonal opinions and expectations. It is all the more disappointing, therefore,
that this uncertainty has to be concluded by the opinion that " if the spinners
are truly desirous of developing this important industry they must encourage
the growers and offer a price more commensiurate with the intrinsic value of

Ifae product." What is doubtless wanted is a remunerative demand. [C/. Agri.

klf^.. 1898, No. 15, 466; Kew Bull., 1907, 4-8.]

^^ ladlaa Industrial Uaes.—I came across no Natives of India who were Use of Fibre,

aware that the fibre could be spun into such fine yam that it might be woven
into fabrics. In the case of Bhagalpur it is stated that it had been used some
twenty years ago in admixture with silk. Whether it is still so employed I

have been unable to discover, but throughout Bengal and Assam it is spun
into coarse thread, three strands of which are again spim together to make
fishing-lines and the cord of which the kai jalaa or fiishing-nets are made. While
travelling in Dinajpur and Rangpur I heard of one or two markets or annual Markets where

fairs at which the fibre, the cord, or the nets of rhea were said to be regularly *" "^It^^
***

offered for sale, such a» the Bora Daroga mela and fair at Kaunia.
'*"
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FINANCIAL ASPECTS OF RHEA.
Yield in Other Countries.—The foregoing remarks have been thrown

together with a view to represent all that is actually known regarding

the cultivation and manufacture of rhea in India. I have quoted

figures of yield and prices obtained for bark and fibre, but I have not

attempted to give actual estimates of the cost of production nor of the

practical results obtained, because so far as I am aware these can hardly

be said to exist in connection with India. It would seem, however (to

judge by the yield of bark and of fibre reported from other parts of the

world, where rhea cultivation has been conducted on business lines), that

we have to suppose that the plant is infinitely less productive in India
;

in other words, that India is not well suited for rhea production ; or that

the plant has degenerated to a stock very much inferior to that which
exists in China, Japan, the Malaya, and America ; or that our system

of cultivation is altogether defective and deficient ; or that the Indian

results have been much under-stated ; or, lastly, that the returns from
other parts of the world have been greatly over-stated. I cannot, there-

fore, attempt more than to allude briefly to some of the figures that have
been published outside the limits of India. In a report issued by Mr. L.

Wray, jun., the results of the Perak Government cultivation are given

for five experiments. These varied in yield from 1,280 lb. to 2,508 lb.

of ribbons per acre, or a mean of 1,656 lb., which gave 1,173 lb. of cleaned

fibre. With so splendid a result (very nearly double the usual figures

recorded for India) one would have expected the experiment to have been

announced as a financial success, but Mr. Wray tells us that with ribbons

at £7 a ton in London, a net loss of $18.30 per acre was sustained. Of
Wenchow in China it has been found that one cutting of 80,000 stems

yielded 312^ lb. of fibre per acre. It is thus possible that, adding the

other cuttings, the total return would have been 900 to 1,000 lb. of China-

grass.

Singapore. Mr. E. Mathieu of Singapore has published a highly satisfactory

account of rhea cultivation in the form of a review of the results obtained

by the Director of the Botanic Gardens of Java. Mr. Mathieu supports

his views by reference to parallel results obtained in America and
Algeria. He believes that after three or four years' growth a

Malayan plantation should yield in four cuttings 20 tons of stems

per acre, and that these ought to give 3'75 per cent, of clean dry

Malay, 1,680 lb. fibre or 1,680 lb. per acre, worth in London £24 a ton, which would
yield a net profit over working expenses of $102.30 per acre. If this

estimate be accepted, the Malay plantations would }'ield fully double

the average outturn mentioned in connection with India. But even such

a splendid production falls far short of others that have to be recorded.

According to certain returns published in connection with the Keru

Caiifornian Valley, California, four cuttings are said to have been obtained a year,
Tieid, 1,935 lb. making a total of 50,400 lb. of green stems, or a little more than double

Mr. Mathieu's estimate for Malayan production and perhaps five times

the mean of all the figures given above in connection with Indian

experience. Mr. Charles Richard Dodge {Useful Fibre Plants of the

World, 89) gives 25 tons of green stems with leaves as a fair average for

California, and Hilgard mentions a yield at the Caiifornian Experimental

Station {Bull., Nos. 90, 91) of 1,935 lb. of fibre per acre. From the experi-

mental cultivation of a small plot of B. nivea at Kew, it was calculated
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that the yield would be 29,000 lb. (say 13 tons) of green stems after the

leaves had been removed. At Algiers (according to the late Director of the Aigarian TieW.

Botanical Gardens—Mr. Hardy) the yield was 48,000 lb, of green stems
^•'**"'-

with their leaves, or 27,600 lb. of stems : this amount on drying is reduced

to 4,900 lb. and affords 1,400 lb. of fibrous thongs. But two such crops

mav be obtained a year, so that the total of ribbons would be 2,800 lb.

At Padua, according to M. Goncet de Mas, 26,300 lb. per acre were ob-

tained in the second year, and 32,360 lb. per acre of stems without leaves

in the third year of the plantation. The last quotation worked out at

1.280 lb. of raw fibre. Lastly, M. Favier gives 1,285 lb. of fibre per acre

as the approximate average annual jneld.

European Industrial Uses.—I do not attempt to express a TTses of

definite opinion on this aspect of the rhea question, though essentially China-

necessary to any full comprehension of the financial issues of production K^ass.

in which India is at present concerned. The fibre would appear to be used

for sacking, sailcloth, belting, table-cloths, sheeting, shirting, dress cloths, Textuos.

^ces, nets, thread, string, cordage, ropes, fishing-lines and paper. Wiesner

ikschr. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 7, 22, 28) makes
iny references to the Chinese use of this fibre in the manufacture of

fcper. On the authority of Karabacek {Das Arahische Papier, 28-9) he

ites, for example, that it was used in ancient times in China for the pro-

itiction of the best document papers. But the applications of rhea are more Chinese Paper,

varied and diversified than those of almost any other known fibre. Still,

its progress in popular favour has been remarkably slow. It is employed
-at present very largely for giving strength to other textiles, and has hardly

assumed an independent or recognised position of its own. It might
be said that its disadvantages are its abnormal strength and lasting pro- objections to

perties under all \-icissitudes ; its stiffness and glossiness ; its want of
^^®*'

rustle ; its peculiar lustre (which has not caught popular fancy) ; and its

iperfections in dyeing (especially black shades)—these are the sort of

_ )jections often urged against rhea. But it seems possible that they would
all disappear if two further adverse circumstances could be overcome, \'iz.,

^irst the necessity for special and expensive machinery, and second the special

Brery high cost of production. The difficulty that long obstructed rhea,
^^^iaery.

|^*amely the discovery of a good decorticating and degumming machine
"Or process may, however, be said to have disappeared, and the chief

•objection now advanced by the growers is that the price offered is not oostof

remunerative, and by the manufacturers that more 'cannot be paid until a
P">^"<="o°'

special position has been secured for the fibre in the markets of the world.
In The Agricultural Ledger (1898, No. 15) are given 3^ pages of references to

TeportB, books, newspapers, etc., in which information regarding Rhea will be
found. [Many of tlie additional sources of information consulted while writing the
present article liave already been cited, but the following enumeration in sequence
•of dates may be added:—Schulte im Hofe, Die Ramiefaaer, 1898 ; Sadebeck, Die
Kulturgew. der Deut. Kolon., 1899, 293 ; Times of Ind., Jan. 7, 1899 ; Ramie,
iStraita Settl., in Ind. Text. Journ., April 1900 ; Ramie, in Proc. Inter. ^ Cong.,
June 28-30, Oct. 1-1 1, 1900 ; Schanz, Die Boehmeriakultur, China, in Der Tropen-
Tpfianzer, 1901, v., 126-36 ; Jumelle, Lee Cult. Colon. (Indust.), 1901, 27 ; Greshoff

,

Ramie, Dutch. E. Ind., in Indische Mercuur, Jan. 6, 1903 ; Van Maanem,
La Cult, de la Ramie, in Rev. des Cult. Colon., 1903, xiil. 82 ; Wiesner, Die Rohst.
4e$ Pftamenr., 1903, ii., 319 ; Birdwood. Anglo-Ind. Rev., Jan. and Feb. 1903 ;

Pioneer, Feb. and Aug. 1903; Van Maanem, Ramie and Ramie-Union, in

Indiache Mercuur. April 19, 1904 ; Edwards -Radclj-ffe, aeries of articles in Ind
Plant. Gaz., concl., June 11, 1904; Barraclough in Capital, April 21, 1904;
iiaaspentetmTrop.Agri8t.,^l&y, 1904; Ind. Text. Journ., J&n. and Feb., etc.. 1904.]
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BCEHMERIA OR RHEA SUBSTITUTES.
Practically every fibre obtained from the Natural Order Urticace^ or

the Nettles might be mentioned as a possible Rhea Substitute. These are,

however, referred by botanists to two sub-tribes, viz. the STINGING and the

Stingless Nettles. Of the former may be mentioned Girnrdinia,
Laportea and Urtica, and of the latter Swhnieria, Dehreffeasia,
Maotitia, SarcocMamt/s and Villebrunea. These and a few other

allied genera are well known to afiord strong and beautiful fibres. There is,

however, an objection to the former group that applies in nearly equal force

to all the species, namely that the poison of the stinging hairs renders it

difficult to collect the plants ; and indeed in some instances the poison i&

absorbed and retained by the fibre during the process of preparation. The
stinging nettles are consequently an intractable group of plants, no single

member of which has assumed or seems likely to assume commercial im-

portance in the modern commerce of any part of the world, even although

the fibres they afford are strong and exceedingly beautiful. The other group
—the stingless nettles—in addition to the China-grass or Rhea contains

several plants that are much appreciated in the countries where met with

plentifully, and mainly as sources of useful fibre. Several of these are also

capable of extended utilisation, should the necessities of commerce call

for new and diversified fibres. Each possesses special features of its own,

and the chief difficulty that stands in their way is that which has retarded

rhea itself, namely that the necessity for their recognition has scarcely

arisen. By far the most promising fibre of this series is Villebrunea
integrifolia.

In the remarks that follow I shall deal as briefly as may be possible

with each of the more hopeful rhea substitutes, and, as customary, in the

alphabetical sequence of their scientific names :

—

Debpeg^easia hypoleuca, Wedd.—This large shrub is met with

plentifully on the margins of fields, by roadsides and watercourses, and
near houses, in the western temperate Himalaya, at altitudes of 3,000

to 6,000 feet. It is best known by the following vernacular names :

—

puruni, tashidri (tushiyara), sidru, tashdri-sidr, sihdru, sanddri, sansdru,

amrer, thand, pincho, pfin, etc.

It is freely pollarded in October, and forms long, straight, willow-like shoots
which yield a fair percentage of bark-fibre ; the shoots are also made into
crude baskets for local use. The fibre is very generally extracted by the hill

people and employed for ropes and cordage. Various methods of separating
and cleaning the fibre have been reported. Baden-Powell observes that the
shoots are not steeped in water but are dried, and when brittle are beaten and
the fibre collected. The fibre is reported to be exceptionally strong and of
special value for fishing-nets, because of its resisting the action of water. As
cordage and rope it is employed for all agricultural and domestic purposes by
the hill people, but I have never heard of its being sptm and woven nor have
I come across any account of a systematic production or even of a scientific

investigation of the fibre.

The closely allied species ». reMuUtia, Gaud., perhaps hardly deserves to

be treated as distinct. It is a tall shrub of the sub-tropical Himalaya (especially

Eastern) and of the mountains of Western and Southern India and Burma

—

common in evergreen forests. The following are its better-known names :

—

Tashidri, kamhyem, kapsi, kurgul and putchaw. It takes the place very largely,

in the mountains of Western and Southern India, of the previous species on the
Himalaya. It is also used by the Himalayan people, more especially on the
eastern extremity, but is less plentiful to the west than the former. In the
Madras Manual of Administration it is spoken of as one of the chief fibres of

that Presidency. It is fairly extensively used in the Nilgiri hills, and a consign-
ment was sent to Europe by the Glenrock Company which was valued at £70
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a ton ! Mr. Cameron rofors to it as one of the ooramonost and moat oonapiououa

.plants of the Wyuoad and Nilgiri hills. Its fibre he tolls us is used for bow-
^"jtrings, and " would appear to require to be better known to bo much appre-

latod." In Coylon it is used for cordage tmd string especially suitable for

ihing-linod.

Gipapdinia hetepophylla. Dene.—In commerce this is knowu
NiLoiRi Nettlk. There are three fairly well recogaised varieties, viz.

\q) hetei'ophi/Ua proper, the condition met with on the temperate and

sub-tropical Himalaya from Marri eastward to Nepal, Sikkim, Bhutan,

jam and Burma
;

(/i) juUniata, the special form on the Nilgiri hills

knd Ceylon ; and (y) zefflaniea, the variety met with on the mountains

of Rajputana, Central India, the Central Provinces, and the Deccan,

south to Travancore. It is commonly stated th.a.t palmata yields a fibre

superior to either of the others. It would be more correct to say that

\ahmtta had been systematically studied and reported on in 1862 by the

ite Mr. Mclvor, Superintendentof the Horticultural Gardens, Ootacamund,
'hile the other forms, though knowu to be fairly extensively used by the

hill tribes, had not been separately investigated. Under these circum-

stances it seems likely to serve the purpose of the present work if all three

be treated conjointly. The following are the vernacular names best

known :

—

bichua, allu, awa, bhdbar, keri, sanoli, horu-surat, pha-pat,

tukak, serpa, herpa, ullo, kazu, shish-una, kubra, jurkanddlu, kunddlu,

>ti khajati (or moti-kajoti), agio,, agarra, awah, ana, schorigenain, hpetye,

lya, bekshd, etc. [C/. Agri. Ledg., 1898, 78-9.]

Production.—In the North-West Himalaya Oifardtfia takes the place of

nbrb>-<-0ea«in in the higher and more interior or northern tracts ; it occurs between
4,000 and 7,000 feet in altitude, and thus practically above the altitude of

Mtebfeg^aHia. It is a tall, stout, much-branchod plant that grows to a height of

^B2 to 10 feet and usually in the form of dense clumps which, owing to the very
^H|oi8onous nature of the stinging hairs, are left severely alone both by men and
^^biimals. The plant is, however, fairly extensively utilised by the hill tribes,

^Hspecially on the Himalaya, as a source of strong and durable fibre. The long
^^traight shoots are cut down in the cold season (August to October), stripped

of their leaves and buds at once, so as to remove as far as possible the stinging
bristles ; they are then washed for three or four days in water, and the fibrous
bark thereafter drawn oft as with hemp. Capt. Rainey, speaking of the
present plant, not ttebft-afamia, says the shoots after being cut are exposed
to the open air for one night ; then stripped of their leaves and svm-dried ; next
placed in vessels and boiled with wood-ashes for twenty-four hours. The fibre

is thus found to separate easily and is removed, washed and sprinkled with the
flour of the grain kodra, and left to dry, when it is ready to be spun, Campbell
observes that in Nepal this fibre is used in making an exceptionally strong cloth
called bangra {Agri. and Rural Econ. Nepal), and Gamble and others use for
that cloth (as met with in Sikkim) the name gunny or gunnia ; in Burma
rhea is called gun. These names are doubtless derived from bhanga (which
signifies to break) and ganja—two words that, at the present time, are restricted
to the intoxicating property of hemp. The term gunny in modem commerce

kis
applied to a sacking made of jute.

. It has already been mentioned that Mclvor cultivated the form paitnnta
Dn the Nilgiri hills. The soil best suited he describes as alluvial deposits such

. u are found in ravines. He sowed the plant in rows 15 inches apart and cut
down the j'oung shoots for fibre twice a year, namely in July and January. In
doing so he left 6 inches of stem as the stool for future shoots. After each
cutting the earth between the rows was dug to a depth of 8 inches and manure
applied. From the crop of July an average produce of 450 to 600 lb. of clean
fibre may be expected. Of this 120 lb. will be superior quality, in other words
the produce of the very young and tender shoots, which should be assorted by
themselves at the time of cutting. The January crop will jrield on an average
600 to 700 lb. per acre. This fibre is, however, inferior owing to the shoots
being mature. Were fine fibre only desired, Mclvor vtaa of opinion it would
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be necessary to reap the shoots at an earlier time, and perhaps more frequently
than stated.

The inner bark abounds in fibre, that of the young shoots being the finest

and strongest and peculiarly silky and at the same time woolly. The shoots
when cut were allowed in Mclvor's experiment to remain as they fell for two
or three days, by which time they had largely lost their stinging property but
were pliable enough to allow the bark being peeled off and separated from the
leaves. The bark was then tied in small bundles and dried in the sun. When
quite dry the ribbons were beaten with a wooden mallet, which caused the outer
bark to fall off and leave the fibre comparatively clean. The fibrous part
was then wrapped up in small bimdles and boiled for about an hour in

water with wood-ashes. The fibre was thus removed and washed as rapidly
as possible in clear running water, after which it was bleached as with flax

or hemp.
Nothing further is known of the above experiment, but it may be inferred

that the result was not considered a financial success since the endeavour to

grow the plant and sell the fibre appears never to have been repeated in any
part of India.

By way of concluding it may be said that, in connection with the inquiry
into rhea fibre in Bm-ma, information was received of what was called Wild-rhea

—

a plant fairly extensively used as a source of fibre by the Shans. On a botanical
specimen being furnished this was found to be CHrartllnin heterophytia,
called by the Shans hpetye. Mr. Carr, Deputy Conservator of Forests, Mandalay,
wrote that the fibre was not considered so good as gun (rhea) and was not used
much by the Burmans. The Palungs, however, were said to mix it with gun. It

is somewhat curious that the Jabako and Angami Nagas also employ GifartUHin
fibre mixed with their ban-riha (fiiiehrfnit-€i) or with cotton, and in Europe the
opinion formerly prevailed that the special feature of Nilgiri Nettle fibre was
the ease with which it could be mixed with wool, a property not possessed by
rhea, and due to the woolly nature of Oirafiiinin.

Properties.—Recently, however, as a consequence of inquiries made at the

Industrial Museum, Calcutta, a sample of the fibre was sent to the Imperial
Institute for report. Dunstan furnished a reply which has been issued by the
Reporter on Economic Products as a Commercial Circular (1905, No. 1). The
following abstract may be here given :

—

It is evident that these results confirm those of Cross and Bevan, but
indicate tliat the present sample is less susceptible to the prolonged action

of alkali (as shown by the 6-hydrolysis) and contains a larger percentage of

cellulose. The fibre of Oii-ntulinia lietei'otthyUtt is remarkable for its ability

to withstand the action of alkali, its richness in cellulose, and the length of its

ultimate fibre. There can be no doubt that the product is of excellent quality,

and it seems highly probable that, if it could be prepared on a commercial scale,

it might take a high position among textile fibres.

Mr. B. J. Rose, of the Indian Trade Enquiry Office, 73, Basinghall Street,

London, E.G., obtained a commercial valuation of the fibre which was as follows :

—

" The small sample of the prepared fibre of the Nilgiri Nettle {(Jh'urainin
ttetevophijUa) received from the Reporter on Economic Products was sub-
mitted to a fibre broker, who reports as follows :

—
' We have examined the sample

of vegetable fibre, and beg to report on same : microscopical examination reveals

similar structure to flax, appearing, however, to be ineffectively retted ; soft

and more open than flax, also of a more downy nature. Length and fineness

similar to flax and slightly more silky. In our opinion this fibre is more likely

to be employed under similar conditions to the fiax fibre than as a wool substi-

tute. We value the fibre at £20 per ton.' " [See also p. 151.]

Lapoptea cpenulata, Gaud. ; the Fever or Devil Nettle. An
evergreen shrub met with in the tropical Himalaya from Sikkim eastward

to Assam, Burma, Ceylon, Perak, Java, etc. Is known by the following :

—

Sural, chorpatta, moringi, sir-nat, mealumma, fheylakyee, etc.

This curious plant may be described as the most poisonous of all the nettles

of India, although compared with the preceding it is harmless looking. Its

stinging hairs cause excessive burning pains, which last for days, augmented on
the part being washed ; at the same time it produces violent sneezing and copious
running at the nose and contraction of the jaw with severe swelling of the part
tiffeeted. J. D. Hooker {Him,. Journ., 1852, ii., 188); Masters {Prod. Angam,i
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«^); Btxldome {Fl. Sylv., ii., 306), and many other writera allude to the powonous
iroperty of thia plant.

ProptrtlcM.—Tho hark iH known to yield a strong and fairly useful fibre, the
nltiinaU* cellH of whifli inoiwure 8-16 mm., but its great loss on hydrolysis, togotlior

with itrt poisonoiiH property, Mtam[> it as luilikoly ever to l)0(ronje of (omtnercial
porttMice. Tho Indian plant is closely allied to fv. ranutirumi-, tltu fibre of

hioh at one time was of importance in Europe and which recently has been
oposed for cultivation in France as a substitute for rhoa.

Maoutia Puya, Wedd. ; Agri. Ledg., 1898, No. 15, 120-6, and pi.

Is known as pua-hemp, and Nepal Hemp, and by some writers as Wild-

rhca, poi, pua, puya, yenki, kyinki or kienki, puttanti, aat-sa or aal-sha

T sap-sha, etc. A shrub from 2 to 6 or even 8 feet in height, fairly plentiful

the damp forests at the foot of the Himalaya from Garhwal eastwards
flirough Nepal and Sikkim to the Khasia hills and the mountains of sikum

Huinia, at altitudes of from 1,000 to 4,000 feet.

This is purely a wild plant and is nowhere cultivated. It does not grow in

tlje forests but frequents glades and open pleices, overrunning abandoned fields.

It

sheds its leaves in winter, comes into fresh foliage about May, and flowers
nd fruits in August and September ; the shoots intended for fibre must bo
lit before the fruit matures.

Properties.—Mr. G. A. Gammie described (in 1890) the preparation of the
Ibrt) at Mungpoo in Darjeeling, his description coinciding in almost every
articular with Dr. Campbell's account written in 1847 : " The bark is peeled
fl the stems in long strips ; boiled in water, thickened with common wood-
•hes until it is pulpy ; then as much as possible of the adhering bark is

Bparated from the fibre by alternately beating with a wooden mallet and wash-
ing in cold water. After -this the water is rinsed out, and each bundle of fibre is

thickly covered with a paste of micaceous clay, and dried. When thoroughly Clayed,

y, the clay and the remaining bark are easily shaken off, leaving tlie fibre in
state fit for use. If fibre is required free from dust, it is repeatedly rinsed
til the water runs clear, and then re-dried. The white or bluish-white clay
imd here and there, near streams, is preferred as it gives the fibre a good
lour. If its appearance is of no consequence, yellow clay is said to be
effective. I do not know whether the action of the clay is altogether

echanical or not. A few samples which were prepared by treatment with
e and chalk were coarse in appearance and rough to the touch ; those treatetl Use of Lime.

ty clay, on tlie other hand, were soft and silky." It need only be added that
ammie says " pwa is chiefly used for fishing nets and lines. I am told that
nerly the Lepchas made cloth from it, but the contraction and expansion
y caused in it by atmospheric changes made it uncomfortable and un-

iirable for wearing apparel."

Sapcochlamys puloheppima, Gaud.—A large shrub in Assam, D.E.P.,

e Khasia hills, Sylhet, Chittagong and Burma, and distributed to "^i-* P*- ii-»

umatra. It bears the following names :

—

golah jam, dogal or ddggdl, p^^oj
laful, tsatya, shap-sha-pen. Fibre.
This bark gives a good rope fibre, and the leaves and twigs in conjunction

th the bark of .ttblmxia are used in Assam in the production of a madder-
irown dye.

Uptioa dioica, Linn., also U. papviflopa, Roxb.—One or both D.E.P.,

I these plants are met with plentifully near human dwellings on the vi., pt. iv.

malaya (up to 12,000 feet) from Kashmir eastward to Assam and ^____
urma ; also on the mountains of Central, Western and Southern India,

t altitudes of from 3,000 to 5,000 feet. They are given the same names
as (rirnrdinia.

^v Properties.—The young tops and the hypertrophied shoots (caused through the
l^ftarasitic action of an aecidial fungus) are largely eaten on the Himalaya. Nettle
^^bro was the textile of certain purposes in primitive Europe (Hehn), and still i.s

in use. The word Net is derived from the same root as Nettle. A knowledge
of their fibres prevails in India, but it can hardly be said they are manufactureid.
Uubbins doubtless was alluding to Vrtiea t'arrijtot'ii when he said that the
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plant is cut in October and sim-dried ; when brittle it is beaten and the fibre

separated. " Seeing it stated that there was considerable labour required in

cleaning the fibre, I made particular inquiries on this head ; as far as I could
learn, there is no greater trouble in cleaning the fibre of the Vrtiea, when merely
dried, than is experienced with the hemp of the hills which is not retted in

water." The fibre is said to be employed for making ropes. [C/. Hanausek,
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 88-9.]

Fibre.

D.E.P.,
vi., pt. iv.,

239-43.

Hisa or
Wild-rhea
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itesakhi Fibre.

Deccan.

Bombay
Wild-rhea.
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Semi-cnltiTated.
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Villebrunea integ^pifolia, Gaud. ; Agri. Ledg., 1898, No. 15,

108-19, and pi. ; Risa Fibre. This small tree or bush is met with on
the Eastern Himalaya to Assam, the Khasia hills, Sylhet, Manipur,

Chittagong, and right across to the other side of India ; on the Deccan
Peninsula from the Konkan southwards;and lastly in the Andaman Islands.

It is the bon (wild) riha of Assam, also ritza, risa or ree, jutta, hon-hotkora,

lukoi or lukoiTchun, lipic or lipiah, kaphitki.

History.—It afEords both the red and the white fibre made known
by Hannay in 1850 under the name of mesakhi. In fact Dalton

afiirmed years ago that Hannay's mesakhi was the same as his bon

riha. Royle suspected Dalton to be correct and I have little or no
hesitation in saying that he was so, though it is curious that none

of my correspondents in Assam or on the eastern frontier anywhere
have sent me either the plant or the fibre under the name mesakhi,

nor was that name mentioned to me during any of my numerous
explorations on the Assam frontier. Although fairly plentiful in the

Deccan it does no.t seem to have a vernacular name, nor apparently is

it known to afford a useful fibre by the people of Western India. During
a brief tour in Coorg and the Wynaad some short time ago I personally

endeavoured to learn something about this plant. It was found plentiful

in the lower damp valleys near the cardamom plantations, but no one

seemed aware of its being of any value. Debregeasia veluUna was
pointed out as the only known wild fibre plant. Subsequently one

writer, in response to my account of Villehrunea {Agri. Ledg., I.e.),

affirmed that wild-rhea was plentiful in Salsette and the fibre regularly

exported up the Persian Gulf, but on being asked for a sample, sent a

plant which was neither rhea nor any of the rhea-substitutes, thus once

more demonstrating to what extent the bugbear ban- (wild) rhea has

obstructed the natural development of India's fibre resources.

A botanical specimen of the present plant was sent from Assam to the
Herbarium, Royal Botanic Gardens, Calcutta, by Jenkins early in the 'fifties.

On the label of that specimen is recorded the following
—

" This is the ban-
rheea from which the China-grass cloth fibres are prepared." I mention this

circiunstance as of historic value since it proves that the so-called wild-rhea of

the early Assam investigators and the bon, {ban) rhea pointed out to me on numer-
ous occasions, during explorations in Assam and across the north-eastern
frontier into the coxmtry of the Mikirs, Nagas, Singphos, Jabakas, Manipuris
and other tribes, is the self-same plant of which so much had been said fully half

a century ago. In the country indicated the plant is indigenous, but so far as

I covdd discover, is nowhere systematically cultivated though doubtless en-

couraged to grow and even planted along embankments, roadsides and other

suitable situations with a view to affording a ready supply of fibre. In its

purely wild habitat it frequents damp glades near streams, though with its

roots well above water-level. Because of its being an indigenous plant and
called ban- (wild) rhea there arose the very mistaken notion that it was the source

of the cultivated rhea, and still more perniciously the idea that rhea fibre could

be procured in India from a wild source for little more than the cost of collection,

and fiu-ther that all that was necessary to secure a never-failing supply was to

plant out waste lands with the wild rhea. I have already fully disposed of these

absurd notions ajid need hardly repeat that the wild-rhea of Burma is t^ivtirtllnUi,
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I^^^HpMHflM* of Sikkim .w«*wM«i, and the wild-rhea of Aatatn the preaent gpeoiefi Cultivation
^^!!tSee plants that are as remote from rliea proper and from each other as

they coul<l well be. They are all nettles it is true, but there the resemblance
l>ef;inH aitd ondt*. They are different botanically, chemically, industrially and
af?ricultuially. To continue to think of them as wild forniH of rhea is the
blindfoltl Jiccoptance of a name at the probable expense of a future trade. To
place tliis wonderfvU fibre—wild-rhoa of Assam—on the markets of Europe as
equal in price, merit and industrial application with the wild-rhea of Burma,
would in all probability bo to condemn it to complete neglect. It lias merits
and properties of its own as different from rhea itself and from all other wild-

Pojks
as from flax. It would, therefore, be of groat advantage were some en- Separata

ely distinct name accepted and recognised in Europe as the commercial name
JJfjf*,

jthis fibre, such, for example, as that which I have ventured to assign to it
"**""

ove, namely its Naga name RiSA.
Conditloaa ot Cultivation.—According to the opinion hitherto published, it

may be propagated by root-cuttings, by slips, or by seed, and its cultivation

conducted on the same lines as with the willow in Europe. It is said to be grown
^^hrgely by the hill tribes on the north-west of Yunnan, and by the Singphos and
^^fehoanneas of the Assam north-east frontier to a small extent only (Hannay).
^^The tree when loft unmolested attains a girth of about 2 feet and a height of

from 30 to 40 feet. It is abundant within the valleys bordering on the Khasia

Kid
Garo hills. It is only found in mixed evergreen forests, and is not gre-

irious. It thrives principally in shady damp places on the sides of streams,
it does not grow at all on the plains or in places exposed to the sun. The
Be flowers in March, and the seeds ripen in April (Lloyd). I collected the plant
peatedly on the plains of Assam proper, for example on the embankment of

the Rajghur in Sibsagar, and at Nahor Rani in Tezpur. It is very plentiful at
Tingali, at the foot of the Jabaka Naga hills, growing on loose soU with plenty
' water. It could be grown on the sloping banks of most of the depressions or

within tea estates—lands which at present are not only waste, but often
source of positive danger to the tea plant.

Collection and Separation ot Fibre.—The trees are pollarded during the Fibre,
nths of November to February, smd the young shoots become available in ggag^n of
e and through the rains. The fibre is extracted from the branches in exactly Pollarding.

same manner as from BtvinnetHa tiirea, only the fibre is longer. One Extraction of

preparing riaa can get as much fibre in the same time as three men pre- ^''"^

ig the cultivated rhea fibre (Lloyd). The young shoots begin to appear
May, and these alone are used for fibre. The Naga way of preparing the The Naga
bons is quite different frona the Assamese. The cuttings are best made Method,

m May to October, during the rainy season. The shoots are carried to the
ages, where the outside green skin or bark and a little slimy matter are scraped
Then the ribbons of partly cleaned fibre are stripped from the shoots,

e inside of these ribbons is next scraped with a knife so placed in the hand as shoots

allow the edge to rest against the forefinger. The strips are drawn through Scraped,

atedly in order to remove the slimy and gummy substances from the inner
After being cleaned in this way, the ribbons are left to dry in the shade,

en fully dried they are next steeped in water and wood-ashes for about
enty-four hours, and then boiled in rice water for four hours. The fibre will

then found to be quite free from gum, and may be separated into fine
ads. This is, however, a tedious process and is mostly carried on by the

>ld people of the villages. The Assamese, on the other hand, take off the
ribbons when the shoots are in a half-dry state and do not first scrape off
the outer bark and gum. They also leave the inner face coated with the
slimy substance. They purify it in a coarse way by washing in lime and then
twist it into twine, or simply divide up the ribbons and without any prepara-
tion twist these into twine. This is employed in making the nets used to catch
doer (Severin).

Yield and Utlllsatlon.—Co\. L, A. M. Lumsden, O.B. (of Lumsden's
orse) was good enough to supply the thongs of bark that were furnished for
amination and report. These were stripped from wild plants that had not
n cultivated nor pollarded to produce special fibre-yielding shoots. The
signment was, therefore, very mixed and an allowance has to be made for this

'ciunstance. The following facts are instructive. The green branches stripped
e to 36 maunds 32 seers ; the green ribbons of bark obtained from these Yield of

ed 3 maimds 30 seers ; and the dry ribbons, without any preparation other Klbboo.
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than drying in the shade, came to 1 maimd 30 seers (Lumsden). Tlie fibre is

used in the manufacture of a coarse cloth, but chiefly for fishing-nets (Hannay).
In the Garo hills the fibre is only prepared in small quantities and for home
consumption. The people use it in making nets, and in certain cases for mixing
with silk in making cloth (Lloyd). In the Jabaka Naga country it is valued
because of its great strength. It is coarsely woven into the bags that are carried

over the shoulder. These are often beautifully ornamented, being embroidered
with dyed thread of the same fibre (Phillips). The Nagas believe that the harder
the thread is spun the stronger it becomes (Severin).

Properties of the Fibre.—In 1853 Capt. Thomson reported that

for canvas or lines the fibre required only to be known to be gener-

ally used for these purposes. Royle published the results of a com-
parative study of the fibre supplied by Hannay as follows :—Petersburg

clean hemp, broken with a weight of 160 lb. ; Jabbalpur hemp, with

190 lb. ; China-grass, with 250 lb. ; rhea with 320 lb. ; and wild-rhea with

340 lb. These were the results obtained half a century ago, but still no
progress has been made with this fibre. In March 1897 I collected person-

ally a supply of bark in the Sibsagar district, and submitted the same
for examination to Mr. Melrose Arnot, at that time Chemist of the Bally

Paper Mills. He reported that the fibres separated from the bark were
beautifully white and of a fine silky lustre and measured 25 to 30 mm.
long and 0"013 mm. in diameter. They were cylindrical or nearly so,

and tapered at both ends ; they had a small central canal and thick

striated walls ; a pecto-cellulose very similar to flax, but much finer

while being equally long. Arnot then added, " As compared with
the fibre of JBwhmeria nivea this is exceedingly fine, indeed it is

one of the finest fibres I have ever measured, and although not
anything like so fine in the individual fibre, the filaments are long and
strong, and I have no doubt that in every respect the material would
prove more easily workable on textile machinery, and it would un-
doubtedly produce very much finer textures than Boehineria nU-ea."
" The colouring matter contained in the bark appears to be well worth
serious study."

These results were only just what might have been anticipated :

no one can scrape the bark off a young shoot and procure a sample of

the fibre without realising that it must be very valuable. But in order

to have an independent opinion I desired Col. Lumsden to procure me
the supply of ribbons alluded to above, and these were forwarded to the

late Sir F. A. Abel, Director of the Imperial Institute, London, with the

suggestion that Prof. W. R. Dunstan might be invited to examine and
report on the fibre.

On April 28, 1898, 1 forwarded the fibre along with a letter in which the

following occurs :

—
" During my explorations in Assam I gave special

consideration to the han-rhea. I found, as I had suggested in the

Dictionary, that while related no doubt to Boehmeria nivea it was a
perfectly distinct plant, namely ViMebininea integrifolia. It can be
grown on all waste lands ; it has little or no gum, will give a high return

where Rhea fails ; is a very fine fibre, and perhaps as strong, if not stronger,

than China-grass. On these considerations I contemplate making an
effort to bring this fibre to the attention of commerce, and I shall be
very grateful if you can see your way to secure the co-operation of the

Officers of the Research Department. I desire to have the fibre ex-

amined both chemically and industrially. For the latter purpose I

shall be glad to send a larger consignment on hearing from you. The
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They have not

be found serious.

^con

'nhboiis luivc been simply stripped off the stems.

Ix'cn cleaned in any way, and the loss no doubt will

The plant produces shoots 20 feet long ; the bark strips off easily, but

ao doubt machinery could be readily designed to produce a cleaned

and partly bleached raw fibre. Perhaps the most important point in

connection with this fibre is that it could be produced at a third the

•ice of Rheay
In October of the same year I had the pleasure to receive Dunstan's

report, and the following passage sets forth his results and conclusions :

—

Unfortunately the untreated bark-fibre was sent for examination, con-

sisting of the bark peeled from the plant—containing the bark-fibres in

strips from 3 to 5 feet in length. The only course to adopt was to imitate stcM Betted

as nearly as possible the retting process adopted on an industrial scale,

rhich the almost complete absence of gum rendered possible. Two
imples of fibre were received. A small quantity of each was placed in

dishes covered with water and allowed to stand for about three weeks,

ter which time one of the samples was sufficiently soft for the fibre to

removed. This was carefully combed and picked, and by this means
about 10 grams of a nearly clean brown fibre in long silky threads were

procured." The fibre thus treated was then submitted to the usual

lemicai examination, and commenting on the same, Dunstan adds :

—

** It is interesting to compare these numbers with those obtained in the ivcport.

examination of the fibre of Jitehineria nit'ea made by Messrs. Cross

and Bevan. Watt has pointed out that these two fibres are certainly

distinct ; the Ban-Rhea may be the more important of the two, o'vving to

growing wild on waste land, to its containing little or no gum, and also

because it furnishes a silky fibre at least as strong as China-grass." " A
comparison of the results of the examination of these two fibres clearly

brings out the superiority of the Ban-Rhea, especially in regard to its superiority of

smaller loss by hydrolysis and its higher nitration number. At the same
^'"'"^'***-

time it must be remembered that the process adopted«in treating this fibre

in the laboratory only very roughly approximates to that which would be

IHsed
on a large scale. Portions of the original samples have been submitted

Eb a fibre expert, who reports that they can be readily treated by a special

|nd simple process which has recently been devised. Further infonna-

bon as to this process can be supplied if this aspect of the matter is thought

Id be of importance."

; I need only add to the above that I purposely sent the " untreated

bark fibre " from the belief that perhaps Dunstan might like to

have the opportunity of seeing everything contained in the bark and
thus learning its good as well as its bad points. The fact that it lent

itself to simple retting is a point of infinite value which might not simple

have been discovered so soon, nor told us with such force, but for "^"

the happy accident of my having imposed on Dunstan the necessity

of having to separate the fibre for himself. Comment seems almost

sui>erfluous. The report demonstrates the superiority of risa fibre

over ordinary rhea in regard to strength, texture and composition. The
results cannot but be considered as most important, and should com-
mend this new fibre to the favourable attention of all persons interested

in rhea, rami and the allied r^ea-fibres. As a catch crop to the tea in- catch crop

dustry risa has perhaps no rival, certainly no equal. The fact that this

fibre may be cleaned by simply retting the ribbons of bark (after the
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fashion of jute) is perhaps of even more interest than its exception-
ally high merit as a textile. Expensive decorticating and degumming
machinery and methods are thereby rendered unnecessary. It is thus
possible that the fibre could be turned out at a price that would not only
undersell rhea, but for certain purposes compete with flax, if not with
jute itself. At all events the cultivation and separation of a crudely
cleaned fibre of great merit might easily enough be accomplished by
even the poorest agriculturist. While rhea must of necessity command
capital and enterprise, risa can be developed by the peasant. Indian and
English newspapers and periodicals have meantime been flooded with
the usual quinquennial dose of the will-o'-the-wisp controversy on the

favourable or unfavourable aspects of rhea cultivation in India. Hardly
a word has been said in commendation of this interesting fibre, which
thus seems destined once more to lapse into oblivion.

D.E.P.,
i., 487-92.

Silk-cotton
Tree.

Gam.

Fibre Floss.

Silk-
cottons.

Food.

Medicine.

BOMBAX MALABARICUM, DC; Fl Br. Ind., l, 349 ; Gamble,
Man. Ind. Timhs., 90 ; Pharmacog. Ind., i., 215 ; Cooke, Fl. Pres. Bomb.,
i., 120 ; Duthie, Fl. Upper Gang. Plain, i., 98 ; Malvace^. The Red
Silk-cotton Tree, semul, pagun, rokto-simul, simbal, houro, semar, sdur,

sdvara, mundla buraga-chettu, puld, burla, sdlmali, letpan, etc., etc. A
large deciduous tree common throughout the hotter forests of India,

Burma and Ceylon.
The tree yields a dark-brown Gum which is sold in the bazars under the

name mdcha-ras. Another vernacular name for the gum is supdri-ka-phul,
" produce of the betel-palm," the name supdri being said to be given to the
blunt thorns of Bombaoc by children who masticate them instead of the fruits

of Aveea iuteehu (the true supdri). The gum only exudes from portions of the
bark which have been injured by decay or insects, for incisions in the healthy
bark do not cause it to flow. It is collected from March to June, and is used
as a katira or hog-gum. Moodeen Sheriff {Mat. Med. Mad., 1891, 61) says there
are three market qualities of semul gum, of which the first fetches Rs. 12 per
maund, and the third Rs. 8. The gum is used in medicine. It is very astringent
and is used by both Hindus and Muhammadans in diarrhoea, dysentery and
monorrhagia.

The inner bark of the tree yields a good Fibbe suitable for cordage, and
the seeds afTord the so-called red silk-cotton or semt^-cotton, a fibre too short
and too soft to be spun, but useful in stuffing pillows, etc. It has also been
talked of as a paper-fibre. The smoothness of the floss is believed to prevent
its felting, and hence in the textile industries it could only be employed to mix
with other fibres in order to impart a silky gloss. Its only important utilisa-

tion, however, is in upholstery. But it should be observed that Buchanan-
Hamilton and other writers have considered it as apt to deteriorate and become
lumpy, distinct defects in upholstery. There are four plants which may be said

to be the silk-cotton plants of India, viz:—(1) rcriodemiroti itufractuosum, DC;
(2) Bomhnoc intilahaHciini, DC. ; (3) t'oehlosiierniuiu HoHnyttiuin, DC. ; (4)
Caiotvfutifi giganiea, R. Br. [For further information see Calotropis, pp. 207-8.]

The flower-buds of Botnban- constitute an article of Food, being eaten as a
pot-herb. Some years ago it was reported that the estimated amount annually
consumed in the Central Provinces was 5,000 maunds (Nicholl, Exc. Rept.,

1878-9). The root of the young tree (semul-musla) is said to be a Medicine
and used as an alterative ; it is made into a confection with sugar and ghi and
administered as an aphrodisiac or as a restorative in phthisis. The young fruits

(niardti-moggu) are stimulant, diuretic, tonic, and expectorant. The wholesale
price is quoted for Madras as about Rs. 3 per maund. The Timber is not very
diirable, except under water. It is used for planking, packing-cases, toys,

fishing-floats, coffins, the lining of wells, etc. It is also sometimes made into

canoes and water-troughs. The tree is called the yama-druma or tree of the
infernal regions or of the god of death, because it makes a great show of flowers

and produces no fruit fit to eat. The cotton is mfule into tinder, and the wood
'''
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BONES AND B0NE-MANURE8
BORASSUS
FLABELL.IPER

Tal Palm
used in the Ahmexlabad match factory. Of all readily available timbern it is

one of the most suitahlo for that purpose. [Cf. Jones, Select. Ind. PI.. Aa,

Res.. 1795, iv., 296: alno Hordwicke, 1799, vi., 367; Taleef Shereef (Playfair,

trans!.), 1833,28, 103, 157; Lisboa, UaefulPl. Bomb., 1884, 1-7; Monier-Williams,

Buddhism, 516; Ind. Med. Oaz., March 1888; Morris, Cantor Lecl., Joum. Sac.

Arts., Sept. 27. 1895, 897 ; Biscoe, List Hyderabad Trees, 1895, 3 ; Kanny Lall

Dey, Indig. Drugs Ind., 1896. 48-9; Ind. For., Nov. 1896, 22, app., 60; Kevo

Bull., 1896, 205 ; Innes, Jungle Prod., 1896-7 ; Mukerji, Handbook Ind. Agri.,

1901. 322 ; Hannan, Text. Fibres Comm., 1902, 70-9 ; Cunningham, Plagues

Pleasures of Life in Beng., 1907, 182, 303-7 ; Hanausek, Micro. Tech. Prod.

inton and Karber, transl.), 1907, 68, 368.tf
D.E.P.,
v., 171-2.

Bones.

Value of some
Uanurea.

Bone-meal.

BONES AND BONE-CRUSHING MILLS : BONE-
lANURES, etc. ; Voelcker, Improv. Ind. Agri., 113-8; Basu, Use of

Trade in Banes, Beng. ; Fuller, Use of Bones in Cent. Prov. ; O'Conor,

Trade Ind., 1901-2, 29-30 ; Leather, Manures and Manuring, Agri.

J.,
1897, No. 8, 163-71 ; also Util. Bone-dust Ph., Rept. Dept. LandRec.

Agri. U. Prov., 1891-2, No. 15, 45-8 ; MoUison, Textbook Ind. Agri., I,

110-3.

For some time the export of bones and bone-manures from India was much
jlored by writers on Indian economy. The majority of the scientific in-

stigators wliose publications have been enumerated above have, however,
' ited out, first, that the Indian soils as a whole £ire not deficient in phosphates
|;lime ; second, that bones contain, in view of their cost, too small a proportion

, nitrogen to justify their use ; third, that cereals are not so much benefited

bone-manures as by nitrogenous manures ; and fourth, that it is the roots

ich are not grown as field-crops in India that are most immediately and
cossfully treated with bone. For these and many other reasons it has
Bn contended that to the Indian cultivator, as matters stand at present,

is perhaps more profitable to sell the bones fovmd on his fields than
utilise them as manure. Mollison, however, observes that " The rayat

Id, if he took the trouble, collect in some districts quantities of bones, the
It of which would be cartage and his own labour. He could grind the bones

powder . . . and by simple process of fermentation make the bones more
)uble and, therefore, more quickly acting than in their natural condition." If

operations were conducted in the rayaVa spare time and the value of his

)ur more or less discounted, I have no doubt that the bone-manure would
found as cheap as any other manure procurable. " Bone-meal has been
id specially useful with sugar-cane, and to some extent is used with both tea
coffee."

Mills.—In all districts tapped by railways or navigable canals and rivers, bones
systematically collected and conveyed to important centres, more especially

kport towns, where bone-crushing mills and bone-manure factories have been
tablished. In 1891 there were 13 such works that gave emplojmient to 491

persons. Steadily these increased, and in 1900 there were 18 works employing
^91 persons. These are distributed as follows :—Seven in Madras, 6 in Bombay,

[in Sind, 2 in Bengal, and 1 in the United Provinces. Thus bone-meal and
erphosphate are regularly manufactured and on a fairly large scale in India,

it as the local demand is limited the produce is mainly exported. It is not
Bible, however, to furnish separate returns for the traffic in raw bones as

Itinct from the prepared bone-manures. In 1884-5 the exports were 18,383 tons,

jld from that quantity they have steadily increased. Apparently they attained

. , teir highest magnitude in 1900-1, when they stood at 112,061 tons, valued
'*Bt Rs. 68,41,916. For the years 1902-7 the figures were : 1902-3. 100.391
tons. Rs. 54,97,967 ; 1903-4, 74,788 tons. Rs. 41,57,119; 1904-5, 68,203 tons.

Re. 37,61,480 ; 1905-6, 87,562 tons, Rs. 49,78,778 ; 1906-7, 93,760 tons,

Rb. 55,45,241.

BORASSUS FLABELLIFER, Linn. ; Fl. Br. Ind., vi., 482 ; D.E.P.,

Gamble, Man. Ind. Timbs., 737 ; Pharmacog. Ind., iii., 519 ; Agri. Ledg., i-. 496-504.

1894, No. 20 ; Brandis, Ind. Trees, 1906, 657 ; Palmes. The Palmyra Palmyra.

Palm, Brab-tree, tdl, tdd, dral, panai-maram, pand, panS-mara, darakhte-
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BORASSUS
FLABELLIFBR
Tari

THE PALMYRA OR BRAB PALM

Fibres.

Basket-ware.

Braiding
Material.

Trade.

Writing
Material.

Medicine.

Timber.

Cement.

Food.
The Juice
or Tdri.

Palm Wine,

Vin^ar.

Sugar.

tdri, tanbin, etc., etc. The name " brab," commonly used in Bombay, is

derived from the Portuguese brava, " wild palm."
It is now known that the TaUpot Palm of the older writers was not MiovattHUH

but Covypiiu unibracuiifvra. B. /tnbeiilfer is an erect graceful palm, dioecious,

with terminal crown of fan-shaped leaves. It is believed not to be indigenous
to India, but is now cultivated and run wild throughout the plains of India,

Burma and Ceylon. Syraonds speaks of the •" Palmyra forests " of Tinnevelly.
It is probably a native of Africa, although its present African congener.
Mi. .Kthlopunt, is slightly different. Sadebeck (Die Kulturgew. der Deut. Kolon.,

313) says that B. flabeiUfer, var. fethioputn, Mart., does not yield the Piassaba-
fibre. Wiesner (Die Rohst. des Pflanzenr., ii., 454-5) details a careful micro-
scopical examination of the differences between the fibres of Vnryphti and
Bni-nnstift. A distinguishing feature of the two palms is the swelling in the
upper stem of the African form. A common supposition is that the African
plant became extinct owing to the tearing off of the young leaves for fibre,

and the same fate was once said to threaten the palm in Ceylon. It grows
readily if protected from cattle, etc., and is a valuable tree for checking sand-
drift. Bvit E. J. Butler (Agri. Journ. Ind., 1905, i., pt. iv., 304-10) describes

a fungal disease that threatens to prove very destructive.
Properties and Uses.—Every part of the Palmyra is turned to account in

some way or other, and a Tamil poem enimaerates 800 uses of it. There
are, for example, five Fibres :—A loose fibre which surrounds the base of the
leaf-stalk ; a fibre which may be separated from the leaf-stalk ; a fibre called

tar which may be prepared from the interior of the stem ; a fibre or coir

derived from the pericarp ; and the fibrous material of the leaves. The
leaf-fibre is utilised in the manufacture of the basket-ware of Madras, pro-
duced at Pulikat in Chingleput, Kimedi in Ganjam, and Bezwada in Godavari,
etc. Fine strips of the leaves specially prepared and dyed are plaited into

braids and worked up into fancy boxes in nests, cigar-cases and the like. At
Diamond Harbour near Calcutta, hats have for many years been made of this

material and sold to the European sailors who visit Calcutta. A recent inquiry
into the braiding materials of India revealed the fact that after ttomsftiis,

Corifitha, JS'ipa. Phmiiijc, and tUnot/yiie were the most hopeful. [Of. R.E.P.

,

Ann. Kept, and Prog., 1897-8, 22.] A few years ago investigations were
instituted in India with a view to determining the extent to which the cord-
like fibres might be employed in brush-making, as substitutes for the American
piassaba fibre and the Ceylon kittul (Vttryotn uretin). So far indications

have not been obtained of a very great demand for these special Indian fibres.

The stem or tar fibre is prepared in some special way by the fishermen so that it

becomes pliable and can be plaited into fish-traps. It is neither spun nor twisted,

a single thread or fibro-vascular bundle being used ; the method of preparation
adopted by the fishermen has not as yet been made public. [See also Brushes and
Brush-Making', p. 187, also Caryota urens, p. 286.] The export trade in tal coir

(or " Palm Fibre," as it is often called) centres largely in Tuticorin (Ann. Rept.
Ind Mu8., Calc, 1899-1900, 15). The leaves themselves are found serviceable
for fans and in thatching. They were formerly prepared as a writing parchment,
being so used by the Dutch Government. In Bengal and elsewhere long strips

of the leaf are employed by school-children as washable " slates."

In Medicine the juice of this plant is used as a stimulant and anti-phlegmatic.
The root is considered cooling and restorative, as also the gelatinous contents of

the unripe seeds. The ash of the spathe is given for enlarged spleen, and the silky

substance on the young petioles of the leaves is utilised as a styptic. The Timber
splits easily but will support a very severe cross-strain, and when old is useful

for rafters. It is also hollowed out into water-pipes, channels and gutters, and
is made into canoes. It is to some small extent exported and used in making
walking-sticks, rulers, umbrella-handles, etc. The juice is used in the preparation
of cements.

By far the most important aspect of the Palmyra palm is as a source of Fooo.
On tapping the flower-stalk a juice (ras) is obtained, which is either consumed while
fresh as a beverage or allowed to ferment, which it will do after sunrise, thus form-
ing an intoxicating liquor (tdri or toddy). If the toddy be distilled the result is palm
wine (arak), and by destructive distillation a good quality of vinegar is produced
(see p. 1111). The ras is also boiled down into a kind of sugar called gur or jaggery
(see p. 928). Small round cakes used formerly and to some extent still pass

as currency in Tinnevelly district. [Cf. Yule and Bumell, Hohaon-Jobaon, 1903,
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TODDY (TARI) PALM

I. 44(i.] The tapping for ras do«8 not injure the wood, as in the oaao of the

date-paiiu, Hinoe it is only neoeesorj' to bruise the flo\rer-8talk and to crush the
young flowor or fruit within, and with tliis object elicea of the apathe are made
for Beverul dtiya in supcoHsion. An euxthom pot, into which the fiap runs, is tied

to the end of the stump, and if the juice is to be drunk fresh the pot is coated with
lime inside in order to prevent forinentrttion. The Palmyra continues to yield sap
at the nito of three or four quarts a day for four or five months. It begins Ut

yield when about fifteen to twenty years old and goes on for about fifty years,

but once in throe years the operation must be discontinued or the tree would

^^^. The female tree yields about half as much sap again as the male. The juice

^^Hricher in sugar than that of most other palms ; it is said that three quarts of

^^Bce will make one pound of jaggery, which (from canes or palms) is the sugar
^^efly used by the poor people of India. The sweetness of Burmese bread seems
^^Vdepend on the use of toddy-juice to raise it.

The extent to which the spirituous liquor is employed may be judged
from the fact that at one time the Bombay Government became so alarmed

^^^ the excessive consumption of atxik in Surat that they ordered large numbers
^^V this useful palm to be destroyed. In this connection it is interesting to

^^Berve that Fryer, who visited Surat in 1673, mentions that on drawing near
^^n roadstead they saw groves of Brab-trees, from which the Parsis made a
^^0rine akin to Toddy." This wine the sailors drank, and the result was perpetual
" disturbances of the peace. The plentifulness of the toddy resulted in the

district being overrun by " soldiers and seamen of the Moors." The tree

flowers in March ; the yoimg fruits are formed in April and May and matured
in July and August. Within the shell of the young fruit there is a jelly-like

fluid which is eventually transformed and deposited as a hard albumen. The
jelly and soft albuminous layers are often eaten fresh in April-May, or cut
into small pieces and flavoured with sugar and rose-water. The seed within
the albumen is also eaten, being sold in Bengal imder the name talaann. In

^Jnly and August the ripe fruits are gathered and the succulent mesocarj) is

I^Hbaped off to be made into small flat cakes called pdtdli. The nuts within are
^^Bnd to be solid and almost unbreakable, but after being buried for two or three
months they germinate, and the young seedlings are eaten as a vegetable or are
pickled. In The Agricultural Ledger will be found an account of the way in

IHMdiich these shoots {dantalds) are regularly grown as a vegetable crop. The nuts
^Hb planted as close together as possible, being laid on the surface of a prepared
^fed-bed in June-J uly . The crop is dug about four months later. About 50 fruits

are planted to the square yard, and these may produce 100 or more dantalds. In
^•cheap year the gross value of a crop per acre at ordinary market rates would be

l^^kout Rs. 1,800, rising in a dearer season to Rs. 3,000. The vegetable, which is

Impasted before being sold, is eaten chiefly by Kolis and low-class people. The
r nut itself is usually broken open and the embryo cooked or eaten dry or after it

has been converted into a flour—not unlike tapioca. [C/. Paulus Mgineta (Adams,
transl. and Comment.), iii., 439 ; Baber, Memoirs (Levden and Erskine, transl.),

327; Ain-i-Akbari, 1590, 70; P. della Valle, Trav. Ind. (ed. Hakl. Soc), ii., 291 ;

Fryer, Voy. E. Ind., 1693, 76; Rheede, Hort. Mai., 1686, i., tt. 9, 10; Jones, As.
!

Res., 1795, iv., 311; Ferguson, The Palmyra Palm, Colombo, 1850; Taylor, Topog.
;

Stat. Dacca, 1840, 61 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 190; Bidie,

I

Calc. Exh. Cat., 1884; Nicholson, Man. Coimbatore Dist., 1887, 39, 40, 240 ; Fer-
guson, All about Aloe and Ramie Fibre, 1890, 79 ; Trop. Agri., Nov. 1892

;

Symonds, Agri. Bull. Madras, 1892, No. 25; Morris, Cantor Lect., Journ. Soc.
Arts, Oct. 18, 1895, 930 ; Kanny Lall Dey, /ndigr. Drugs Ind., 1896, 49-50; Planter,
April 24, 1897; Symonds, Ind. Agri., July 1, 1898, 217 ; Kew Bull. (add. ser., ii.),

1898. 238 ; Sadebock. Die Kulturgew der Deut. Kolon., 1899, 7, 20-3, 313; Rept.
on Settl. Myingyan Dist., Burma, 1899-1901, 38-40 ; Nisbet, Burma Under Brit.

Rule and Before, 1901, i., 366 ; Rev. des Cult. Colon., 1901, ix., 231 ; Imp. Inst.

Handbook, 1903, No. 12; Joret, Les PI. dans L'Antiq., 1904, ii., 298-9.]

BORAX OP SODIUM BI-BORATE; Ball. Ma7i. Econ. (leol D.B.P.,

Ind., 1881, pt. iii., 498-9 ; Agri. Ledg., 1902, No. 5, 132-4 ; Min. IndusL, i- 504 IL

1900, 57-9 ; Holland, Rec. Geol. Surv. Ind., 1905, xxxii., 99-101. This salt Borax,

is known in India under an extensive series of vernacular names such as

aohdgd, tinkal, annahedi, kuddia khdr, tankankhdr, venkaram, velligaram,
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BORAX

hilligdru, lakhiya, vavut, tan-hana, tinkar or tanJcar, etc. In some parts of

the Panjdb frontier and Tibet it is tasle or sal (shal) (one variety being cAii

tsale or water-borax, the other tasle mentog or flower-borax).
History.—The substance was apparently known to the ancient Sanskrit authors

and is unmistakably mentioned by Susruta. From the Sanskrit are derived doubt-
less its Persian and most of its Indian vernacular names, as also its old English
sjTionym tincal. Perhaps the earliest mention (by a European writer) of this

substance, in connection with India, is the reference by Garcia de Orta (in 1563)
in which he says it is laiown to the Gujaratis by its x\rabic name of tincor. It is

mentioned by Abul Fazl in the Ain-i-Akhari (Blochmann, transl., 1590, i., 26), and
is called tangar. Hove {Tours in Gujarat, etc., 129), who visited India in 1787,
describes the salt as refined in Kathiawar. Ainslie {Mat. Ind., 1826) gives a
good account of it as a drug and says that the process by which tinkal was refined
into borax was kept a secret by the Dutch. Royle {Prod. Res. Ind, 419) gives
a brief notice of the substance, but by far the most complete statement hitherto
published may be said to be that given by Baden-Powell in his Panjdb Products
(1868, 90-4). This reviewed the reports of Cunningham, Hay, Edgeworth,
Marcadieu and others.

Sources.—Borax proper is a native borate of sodium found, along

with common salt, on the shores of certain lakes in Tibet and possibly

beyond in Persia and China, and is deposited with sulphur by hot springs

in the Puga valley of Ladakh, Kashmir. The Indian area may thus be
said to commence in Puga valley of Laddkh and to pass east to the lakes

of Rudokh. To the south of Lhasa, at the Yamdokcho, borax is also

obtained. Holes are dug in the ground in many parts of the deserts of

Tartary, and within these tinkal is said to collect.

The Western supply (from Puga) enters India by Kullu and is refined at

Sultanpur, before being consigned via Mandi and Bhaji to Simla, or vid

Rampur in Bashahr to Jagddhri and thence to the plains. Smaller

quantities from this same source also find their way through Chamba to

Nurpur or to Kashmir and Lahore. Tibetan borax enters India across the

frontier of the United Provinces. Atkinson furnishes an interesting

account of this traffic. The borax, he says, is collected in June to September
and sold at certain markets. It is brought by Bhotia traders and pur-

chased by the merchants at Rdmnagar, where it is refined.

Economic and Industrial Uses.—Borax is employed extensively as a
Mordant in dyeing and calico-printing. Medicinally it is viewed as a tonic,

useful in loss of appetite and painful dyspepsia, and also as an exceedingly
valuable detergent in affections of the skin. The antiseptic and disinfecting
property of borax, although fully known, might, as it seems, be much more ex-
tensively taken advantage of than appears to be the case. For household purposes
its uses are practically limitless. As a substitute for soap and soda crystals,

it may be regarded as cleaning without destroying colour, and a little added to

the starch gives a pleasing gloss to collars, table-linen, etc. As a preservative
for meat it is invaluable, and it is probable that as an insecticide (especially in

the tea-garden) it would be found unrivalled. Its most important use may be
said, however, to be for glazing pottery and as a simple and convenient enamel for

metallic surfaces, such as the dials of watches and clocks or domestic enamelled
metal wares. It acts as a flux in the formation of a glass which has a low melting-
point and thus affords a material that may be employed even in the ornamenta-
tion of the surface of glass or glass vessels, since it can be fused and fixed at a
temperature lower than what would re-melt the glass on which it has been
painted. But ornamentations produced by borax are generally held to be un-
stable because of the fact that borax is rendered anhydrous by fusion. In time
they gradually absorb moisture and become hydrated and efflorescent, when the
glaze splits and crumbles to pieces. Sir William O'Shaughnessy was instructed
by the Government of India in 1839 to investigate the question of the production
in India of glazed pottery sufficient for use at Indian hospitals. His report will

be found in the Appendix to the Bengal Dispensatory, and on pages 710 and 711
he also gives a most instructive description of the lime-borate that he employed.
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USES AND TRADE
BOSW^ELLIA

BERRATA
Frankincense

l^rax may be said to be invaluable in welding, and \h employed by black- MeUl-weldlng.

Kiniths, brcuwfoundera and electroplaters. It is largely consumed in the manu-
facture of glaoe beads, imitation precious stones, certain qualities and descriptions

of cementM (see Glass Beads, p. 663). It is, in fact, fairly extensively utilised oUm Beada.

by the Indian jewellors in the manufactiu^ of artificial gems, and with shellac it

forms a most valuable varnish. In soldering oxidisable metals its action is to Varalab.

clean the siu-faco by fusing away the oxides into a borax bead. Similarly it is Soldering,

employed by the Indian jewellers to cleanse gold and silver ornaments. Plum-
bago pots are found to last very much better if after being annealed in the oven
they are painted with a solution of borax. Lastly borax is employed as an
ingredient in certain toilet soaps and cosmetics, and one of its most curious and
Jnteresting uses is that of its employment in the production of a self-trimming

jk in candles. For this purpose the wick is saturated with borax, then made Candle Wicks.

a candle. When ignited an incandescent bead is formed that greatly im-
>ve8 the light-giving property of the flame, while at the same time the wick,
ig weighted by the bead, turns over to one side and thus protrudes sideways
of the flame. In that position the wick readily oxidises and is consumed,
dispensing with the necessity of snuffers. [Cf. Paulua Mgineta (Adams,

isl. and Comment.), iii., 418, 476; Garcia de Orta, Coll., xviii. ; also Comment.
'Ball in Proc. Roy. Ir. Acad., i., 404; Birdwood and Foster, E.I.C. First Letter

>*, 1600, 58: Mandelslo, Travels Ind., 1639, 84; Tavemier, Travels (ed. Ball),

70, ii, 19 ; Milburn, Or. Comm., 1813, ii., 207 ; Watts, Diet. Chem., 1883. i.,

J-50; Madras Mail, Jime 14, 1889; Produce World, Aug. 28, 1896; Joum. Soc.

t, 1897, xlv., 1173-4; U.S. Yearbook Dept. Agri., 1900, 555; Rept. Cent. Indig.

j» Comm., 1901, i., 117 ; Watt, Ind. Art. at Delhi, 1903, 22, 29, 86; etc., etc.]

Trade.—For some years past the foreign demand for Indian borax Trade in
been steadily declining, in consequence of the ItaUan manufacture Borax.

)m boracic acid and sodium carbonate, as also in consequence of the

Bcovery in California and Nevada of limitless supplies. So recently as

36-7 the foreign exports of borax were 24,273 cwt., valued at Rs. 5,80,637. Exports,

ring the five years ending 1906-7 they have increased from 5,002 cwt.,

llued at Rs. 1,13,003 in 1902-3, to 5,613 cwt. and Rs. 1,15,300 in 1906-7.

16 internal consumption has not, however, declined materially. In

J97-8 the imports across the land frontier to India were 15,273 cwt. ; in imports by

J98-9, 16,564 cwt. ; in 1899-1900, 20,315 cwt. ; in 1901-2, 31,085 cwt., ^^^

.valued at Rs, 3,61,446 ; so again in 1902-3 they were 29,874 cwt., valued

Rs. 3,52,231; in 1904-5, 19,025 cwt., Rs. 2,24,589; and in 1906-7.

1,506 cwt., Rs. 2,60,864. It will thus be seen that borax is an article of

>n8iderable importance in the industries of India, and it is satisfactory

know that the local supplies have proved sufficient to check materially

iports from Europe and America. There are, however, signs of a slight import* by

bnewal of the imports from Great Britain. In 1895-6 these were only ^^•

cwt. ; they rose steadily to 597 cwt., valued at Rs. 9,050 in 1901-2 ; were
53 cwt. and Rs. 6,792 in 1902-3 ; 848 cwt. and Rs. 10,840 in 1903-4

;

^500 cwt. and Rs. 18,139 in 1904-5; 1,700 cwt. and Rs. 20,389 in

)6-6 ; and 2,798 cwt. and Rs. 37,039 in 1906-7.

BOSWELLIA, lloTh.; Fl. Br. Ind., i., 527-8; Colebrook, As. D.B.P.,

., 1807, ix., 377-82 ; Birdwood, Tram. Linn. Soc., 1871, xxvii., Ill- i-. 511-7.

48, tt. 29-32 ; Gamble, Man. Ind, Timbs., 1902, 137-8 ; Pharmacog. Frankin-

Ind., i., 295-303 ; Cooke, Fl. Pres. Bomb., i., 198 ; Duthie, Fl. Upper
°®°^®'

Gang. Plain, i., 147; Agri. Ledg., 1900, No. 10; Brandis, Ind. Trees, 1906,
129-30 ; BuRSERACE^.

It is probable that several species jaeld the true Frankincense or Olibcmum
of conamerce, and of these perhaps the most important is B. Cnrterii. These Imported

balsamiferous trees inhabit the Somali coast of Africa to Cape Guardafui and
also the south coast of Arabia. The African or Arabian frankincense has long
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been regularly imported into India, and bears the following names :

—

kundur,
luhdn, thus, viseah, esesh, parangi-sham-birdm, kunurakkam-pishin, etc., etc.

Muhammadan writers distinguish several kinds of the imported olibanum,
viz. kundur zakar, male frankincense, which is the best quality and consists of

deep yellow tears ; kundur unaa, female frankincense, kundur madharaj, the
exudation artificially made into tears ; kishdr kundur or kashfa, the dhup of the
Bombay market, consisting of the bark of the tree coated with the exudation ;

and dukdk kundar, the dust of the olibanum and substance reserved for the
Indian and Chinese market, whilst the finer qualities (such as the kundur zakar)

are assorted and exported from Bombay to Evirope. Frankincense is thus an
article imported and subsequently re-exported, and is not strictly speaking an
Indian product, though it is largely traded in by Indian merchants. It may
be usefiU to furnish, therefore, a few details of the Trade of which Bombay
is the centre and draws 90 per cent, of the imports and has, moreover, a mono-
poly in the re-exports. During the five years 1898-9 to 1902-3 the imports
expanded from 20,487 cwt., valued at Rs. 2,12,423, to 28,582 cwt., valued at Rs.

3,79,279, and have since (1906-7) increased to 32,582 cwt., valued at Rs. 4,12,082.

Similarly the re-exports amounted in 1898-9 to 20,218 cwt., valued at Rs. 3,63,168,

in 1902-3 to Rs. 5,27,827, and in 1906-7 to Rs. 6,40,540, and were sent chiefly to

the United Kingdom, Austria-Hungary, China (Hongkong), and recently to Ger-
many and Russia. [Cf. Paulus ^gineta (Adams, transl.), iii., 217 ; Garcia de Orta,

Coll., Iv., also Comment, by Ball in Proc. Roy. Jr. Acad., i. (3rd ser.), 677 ;

Linschoten, Voy. E. Ind. (ed. Hakl. Soc), 1598, ii., 99-100; Birdwood and
Foster, E.I.G. First Letter Book, 337, 340, 406, 410 ; Celsius, Hierobot., 1745, i.,

23; ii., 22, 29; Milburn, Or. Comm., 1813, i., 139; White and Humphrey,
Pharmacop., 1901, 496; etc., etc.]

B. serrata, Roxb., ex. Colebr. (I.e. t. 377).—This is sometimes called Indian
Olibanum Tree, and (more especially the gvim) is known as salhe, sdlai, kundur,
luhd, anduku, guggar, guggula, dhup, chittu, bastaj, etc., etc. There are said to

be two varieties :—(a) rtevfata proper, a moderate-sized gregarious tree of the
intermediate northern and southern dry zones ; and (^) yiMbra, a native of

N.W. India. It is often met with in tracks of country where few other ti;ees

exist, and on that account is valuable.

The Gum (resin) (sdlai-gugul) occurs as a transparent golden-yellow semi-fluid

substance which slowly hardens. It exudes only on injury to the tree and in

the Panjab is collected twice a year, in March from an incision made in the
previous October, and in June from an incision made in March. It is computed
that each tree yields annually about 2 lb. It is, however, probable that nearly
all that has been written about its medicinal properties refers to the imported
olibanum, from which it must be carefvilly distinguished. The Sanskrit word
kunduru is probably wrongly applied to it, and conversely, although it would
appear to be the guggulu of Sanskrit authors, g\xm-gugul of the present day is

Indian bdellium (Cotiimiphorn JMr»ifci»i), It is pungent, slightly aromatic, has
a balsamic-resinous odour, is consumed almost entirely in Central and Northern
India and hardly if at all exported. As a result of various inquiries some samples
were sent to Diuistan, who reported that Indian olibanmn " closely resembles
Frankincense in its chemical properties. There is little demand for such a pro-

duct in England, but it might find a market on the Continent as an ingredient

for incense." It is employed in rheumatism and nervous diseases and is an
ingredient in certain ointments. In Gujarat it is burnt as incense in religious

ceremonies. The Timber, which is rough and moderately hard, is recommended
for tea-boxes. It is used for fuel and for making charcoal, as well as to some
extent in the manufacture of doors, shutters, bowls, dishes, etc. Fernandez {Man.
Ind. Sylv., 99 (quoted by Gamble) ) observes that the tree enjoys a considerable
immunity from being browsed or lopped for fodder owing to its resinous leaves,

and moreover has a great capability for withstanding forest-fires. It is thus
valuable in the reclothing of dry hills. [Cf. Taleef Shereef (Plskyiair, transl.), 1833,

146 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 96-9 ; Biscoe, List Hyderabad
Trees, 1895, 3 ; Kanny Lall Dey, Indig. Drugs Ind., 1896, 60; etc., etc.]

BRASSICA, Linn. ; Fl. Br. Ind., i., 155-7 ; Prain, Agri. Ledg.,

1898, No. 1 ; CRUciFER.a:.

This genus contains some of the most useful of esculent plants, such

as the Broccoli, Brussels Sprouts, Cabbage, Cauliflower, Colewort, Colza,
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Rape

Kale, Kol Uabi, Mustard, Rape, Savoy Cabbage, Turnip, etc. There are

probably nearly 100 species, a good many of which are cultivated, with

under these perhaps as many more races or special forms recognised by
the fiiniurs and gardeners of the world. They are all natives of the north

t#n>penit(' zones, but pass into the tropics as cold-season crops. There

would appear to have been three great centres of production—a European,

un Oriental and a Chinese. The present review of Indian information

is intended to set forth the leading commercial facta regarding the more
important plants, viz. the Mustards and Rapes, and can, thetefoie, only

incidentally indicate the other species.

In the Dictionary (1884) it was urged that from an agricultural point of view
the Asiatic forms may be referred to three important sections : (a) Saraon,

(h) Toria, and (c) Rai. The information given in that work was essentially a
compilation, and in no sense a report of personal investigations. Since that date,

Lt.-Col. D. Prain while Curator of the Herbarium, Royal Botanic Gardens, Cal-

cutta, was able to devote much attention to the study of the Bengal cultivated

forma. He had sent to him seeds of the mustards, etc., grown in practically every
district of that province. These he specially cultivated at Sibpur, and was thus
»<imbled to study the plants critically, from germination to harvest. As a result

he published a very comprehensive report of his investigations, illustrated by
twelve plates and two maps. [Cf. Agri. Ledg., 1898, No. 1.] By a comparison

Duthio and Fuller's account of the species met with in the Upper Provinces
and Oarden Crops) and other such publications, it would seem that what
has said of Bengal is, in the main, applicable to the whole of India. But

following up Prain's studies. Dr. W. Kinzel, of the Agricultural Station at

Dahme, has furnished the results of microscopic and chemical studies of authenti-

cated seeds supplied to him by Prain. [Cf. Die Landtinrtsch. Verstichs-Stationen,

Ui., 169-93, transl. and republished in Agri. Ledg., 1901, No. 7.] It has thus been
idered possible, through the combined labours of Prain and Kinzel, to identify

» Indian rapes and mustards with a degree of assurance not hitherto admissible.

Until such personal investigations had been made it was not to be wondered
that numerous ambiguities, due to faith having been too implicitly placed
vernacular names, should have disfigured the literature of the subject.

lin expressly tells us that the rai of one district may be the tori of another,
the aaraon of a third. " Although often, perhaps indeed usually, rigidly

)ugh applied witliin a given district. Native names are worse than useless

an they are depended on to yield information regarding another group of

tricts." This is doubtless true, but is perhaps due more to the ignorance or
elessness of the contributors of samples than to the cultivators of the plants,

writer is fortunate who, like Prain, may be able to analyse Native opinion
the light of authentic specimens. It is most satisfactory, therefore, that
literature of this hitherto very obscure subject has been placed on a rational

" Practically," says Prain, " there are but three mustards cultivated in

idr and Bengdl. These three constitute the familiar Rai, Saraon, and Tori
Jps. Each one of the three varies within its own limits to a greater or less

lent : none of them shows the slightest tendency to pass from one to another,
far, at least, as the Lower Provinces are concerned, the existence of anything

f[the natvu-e of a form intermediate between Rai and Saraon, Rai and Tori, or
en between the more closely allied Saraon and Tori, is wholly imaginary."

Many of the errors that have been made by botanists would seem to have arisen

from greater faith having been put on the study of dried herbarium specimens
than on practical knowledge and experience of the living plants. So also the

jciation of the Indian with the European forms has led to confusion. Prain
Bordingly concludes his most admirable paper as follows :

" As regards the
iationship that our three staple mustard-oil crops bear to the corresponding
3ps in Europe, it may be tentatively held :

"(1) That Rai {HruHHifa Junren) is a crop not grown in Eturope, at any
rate on a commercial scale, but that it takes the place here of «. nigra and
JB. alba, which in turn are not grown in India ;

"(2) That Saraon (». eantii^ntriM, var. savMon) is a crop not grown largely,

Sf at all, in Eiu-ope, but that in India it takes the place both of «. ratnprmttHH.
•or. oiei/era, and B. rapa, uar. oteifera, which in turn are hardly ever met with
Wre : finally,
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" (3) That Tori (b. xajtutt, uar. aiciiototua) seems to be the same plant as
B. piuecox (Summer-rape), or if not the same is at least very like and very
near it, and is undoubtedly the plant that in India takes the place of b. ih-ibcojc

and of B. Xaima, uar. oleifern " (Prain, I.e. 78).

With these introductory and explanatory observations it may now be de-
sirable to discuss the chief Indian forms in alphabetical sequence of their scientific

D.E.P.,
i., 521-2,
530-2.

Black and
White
Mustard.

D.E.P.,
i., 522 8.

D.B.P.,
i., 524.
Sarson.

Distinctive
Features.

Distribation.

B. alba, H., f., &; T. ; Duthie and Fuller, Field and Garden Crofs,

pt. ii., 34 ; Prain, I.e. 9-10. White Mustard ; also B. nigra, Koch.
Black or True Mustard. These two species, if met with at all in India,

occur in gardens only within the temperate areas or in Upper India during

the winter months. They are nowhere field crops, nor do they contribute

in any way to the Indian supplies of Mustard or Oil.

/. INDIAN FORMS OF SARSON AND RAPE.
B. campestpis, Linn. ; Prain, I.e. 22-44, 46.

From the standpoint of commerce it is a matter of supreme indifference

whether campeatHn, xapuM. and rapn be treated as separate species or sub-
species of one and the same species. The European cultivated races of the
assemblage may be grouped as follows: oieifevtt, the Colza; Xupo-bvusnicn,
the Swedish Turnip and Rutabaga ; Xapus the Rape, and Rapa the True
Turnip. The turnip or shalgham is extensively cultivated in India as a cold-

season crop. The Brahmans and Baniyas are said to have a prejudice against
it. In no part of India are either the Swedish or True Turnips grown as field

crops intended to feed cattle. Prain had sent to him from Chittagong,
seed of a mustard that proved on cultivation to be almost identical with the
European Colza. From Sikkim and Bhutan he procured seed of a plant that
turned out to be b. ixapus, uar. eseniettta, DC, the Sweet Navet.

The following are the chief varieties and races :

—

Indian Colza or Sanson; Sinapis glauca, Roxb., Fl. Ind., ni.,

118, also S. trilocularis, Roxb., I.e. 121 ; B. campestris subsp. Napus,

Fl. Br. Ind., i., 156 (in part); B. eampestris, subsp. Napus, var. triloeularis,

also quadrivalvis, Duthie and Fuller, Field and Garden Crops, pt. ii., 28-9
;

B. campestris, subsp. Napus, var. glauca, Watt, I.e. ; B. campestris, Linn.,

subsp. campestris, var. Sarson, Prain, I.e. 24-35, 46, 77-8.
Prain {I.e. 77) says the plant thus briefly indicated " occurs in every

province of Bengal except Chittagong, where it is replaced by a different mustard.
It is easily distinguished from Bai by its stem-clasping leaves, and from Tori
by the greater amoimt of " bloom " on its foliage, by its taller stature, its more
rigid habit, and its thicker, plumper pods. When reaped the seeds are distin-

guished by their usually white colour ; when brown the seeds are distinguished

readily from those of Rai by the larger size and the smooth seed-coat ; from
those of Tori by their being of a lighter brown, and by not having a paler spot

at the base of the seed,"
" There are two races—one with erect pods, the Natwa Sarson or Sarson

proper, and one with pendent pods, the Ulti or Tiro Sarson. Each race has
two distinct subraces—one with 2-valved, the other with 3-4-valved pods."

" The forms with hanging pods are not common except in North Bengal
and East Tirhut (Pumea), the subrace with 2-valved pods being almost con-

fined to this area. But the 4-valved kind extends sparingly through Western
Tirhut, and crossing the Ganges spreads southwards through South-West Bihar
and Western Chota Nagpur."

" The forms with erect pods practically occur everywhere : the 2-valved

subrace, however, is little known in Bihar, though it is grown both in Shahabad
to the south-west and Monghyr to the south-east. It extends over the whole
of Chota Nagpur and over Orissa and West, Central and East Bengal. The
4-valved subrace occupies West Tirhut and West Bihar, extending thence sparingly

through South-East Bihar and along the dry parts of West Bengal, as far south

as Midnapore. It also occupies North Bengal and the northern part of East

Bengal (Mymensingh), to the exclusion of the 2-valved subrace. Roughly
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Seaking, tlierefore, the 2-valved erect subraco is chaructomtic of Chota Nagpur,
-iaaa. West, Central and East Bengal ; the 4-valvod erect Bubraco is char-

aoteristic of the wontem half of Bihar, and again of North Bengal, while the
pendent Hubraoos occupy the region between the areas to the north of the Gaogee
occupied by the erect 4-valvod subrace."

" The natne Saraon prevails in Chota Nagpur in Bihar, and in extreme North
Bengal. In Bengal proper this is the mustard known as Sweti Sariaha, or simply
Sweti. In Orissa it is Uanga toria."

Dr. Kinzel says, " It is so easy to recognise this species as such, that perhaps
with a little more experience it may become possible to distinguish micro-
scopically the seeds of the various races of sarson. In brown-seeded sarson the
structure of the testa is very uniform, and is almost equally so in the white-
seeded and yellow-seeded kinds. The mucous epidermal layer has been found
to be undetached in every one of the races." In The Agricultural Ledger (1901,
No. 7, 111, pi. i., ft. 1*3) are shown the form and structure of the seed-testa

of various qualities of aaraon. This, it will be seen, is composed, like that of
all the species of UraHHivn, of a soft parenchyma below, a layer of glutinous
cells, a layer of colouring matter, a layer of palisade tissue (the cells of which
are narrow, elongated and aout>e, the shape and size varying with each form of
mustard), and lastly an epidermal layer. To appreciate the value of the relative ,
developments of these structures in the various species and races, it is necessary
to inspect Dr. Kinzel's plates. Concluding his account of saraon, he observes
that " the quality of mustard-oil varies from 0*564 to 0875 per cent., and shows
remarkable uniformity in some of the races. In nine sorts examined the mustard-
oil averaged 0-708 per cent. The quantity present was lowest in the race with
the longest seeds {Lalka Tora, the large-brown race)." Wiesner {Die Rohat. dea
Pflanzenr., 1903, ii., 726) reviews ICinzel's paper and thus indirectly accepts
some of Prain's main conclusions regarding this and the other special Indian
forms of Rape and Mustard. The Taleef Shereef (Playfair, transl., 1833, 92, 94)
mentions sarson under the names sedarth and air kup.

Cultivation and Area.—N. G. Mukerji {Handbook Ind. Agri., 271),

endorsing previous published opinions, says that tori {latni, sarisha,

shorshe) and also sarson [shweti shorshe) are usually sown with wheat Sowing,

or barley, or in gardens with carrots, amaranth, etc., while rai is

grown by itself. They are sown in September, i.e. six weeks to two
months before the regular rabi sowings. He then observes that when
grown as mixed crops 1^ lb. of seed to the acre are required, the yield

being IJ to 2 maunds. When sown as pure crops 4 to 6 lb. of seed are

necessary and the produce 4 to 6 maunds. With rai the seed should be

3 lb. and the crop 3 to 4 maunds.
The greatest possible difficulty exists in furnishing definite particulars

regarding the area of production and methods of cultivation of sarson in

India as a whole. Duthie and Fuller's account of the United Provinces

of Agra and Oudh may very possibly be admissible as indicative of the

main features of interest, when taken in conjunction with such particulars

as may be derived from Prain's account of the mustards, etc., of

Bengal. From the Field and Garden Crops we learn that sarson is a

cold-season crop, grown usually mixed with wheat or barley. It is sown
either broadcast or in parallel lines running across the fields. It is cut

shortly after the harvest of the associated crop. But it is difficult either

to fix the actual area under it, or to ascertain the yield. The districts

of the middle and lower Doab are specially well suited to it, and in these

hardly a wheat or barley field can be seen in which some portion is not

devoted to sarson. The extent of that cultivation may be inferred from
the fact that in 1901-2 while only 125,585 acres were returned as pure
" sarson, rape or mustard," 8,267,844 acres were shown as mixed crops

of these oil-seeds along with wheat, barley, etc. If, however, we accept

the yield in the mixed crop to have been approximately in the same ratio
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as that of the pure crops, the net area (worked back from the published

production) would have been 1^ million acres (calculated as pure crops)

yielding 467,450 tons of " Rape and Mustard." That calculation repre-

sents a yield of, say, 5 cwt. an acre. Sarson is, however, an extremely

PestB. precarious crop, being very liable to pests and blights as also to climatic

vicissitudes. For example, it is peculiarly subject to the ravages of

an aphid that sucks the sap of the young shoots to such an extent that

they fail to produce seed. It is, however, exceedingly profitable, and
whenever possible the cultivators put at least some portion of their lands

under it.

D.E.P.,
i., 523, 525.
Rape.

Cold-season
Crop.

Distinctive
Features.

Distribntion.

Microscopic
Examination.

Tield of
Mustard-oil.

IT. Prov.

Indian Rape op Tori, Lutni op Magrhi; Sinapis diehotoma,

Roxb., Fl.Ind., iii., 117 ; S.campestris, suhsp. Napus, Fl. Br. Ind., i., 156

(in part) ; Brassica campestris, subsp. Napus, var. diehotoma also Toria,

Duthie & Fuller, Field and Garden Crops, pt. ii., 29 ; B. eampestris

subsp. campestris, var. dichotomy also Toria, Watt, I.e. ; B. campestris,

Linn., subsp. Napus, var. diehotoma, Prain, I.e. 36-40, 46, 76-7.

Prain (I.e. 76) says that after rai this is the most important of Indian
grades of mustard. It is a cold-season crop on the plains of India and a spring
crop on the Himalaya. It was sent for cultivation and study from all the
districts of Bengal except Saran and Shahabad. "It is easily distinguished
from Rai by its stem-clasping leaves and its small size ; when reaped the seed
is recognised as being larger, though of the same colour, and by having a paler

spot at the base of the seed ; the seed-coat, too, is only slightly rough. From
Saraon or Indian Colza it is easily distinguished by its smaller size and by its

leaves, though stem-clasping, as in Sarson, being less lobed and having much
less bloom. The seeds are of much the same size in Tori tind in ordinary
Sarson, but as a rule the seeds of Saraon in Bengal are white. When Saraon
seeds are brown they are of an amber colour, and have no paler spot. The
seed-coat, too, is smooth. The seeds of Saraon are aometimea considerably
larger than those of Tori. When this is the case, the two are easily distinguished."

" There are two kinds of Tori—a taller, rather later, and a shorter, very
early kind. Both kinds, however, ripen well ahead of any Rai or any Sarson.

The earlier kind of Tori does not appear to occur in North-West Tirhut ; the
later kind is unknown in East Bengal or in Chittagong ; elsewhere both sorts

prevail throughout the Lower Provinces."
" This mustard is known as Tori in Bihar and the northern districts of

North Bengal, Lutni in Chota Nagpur and the drier parts of West Bengal,
Sariaha in Orissa, West Bengal, Central Bengal and the south-western districts

of North Bengal, Maghi in the south-eastern districts of North Bengal and
throughout East Bengal. The Bengal name Sariaha recurs in Chittagong."

Kinzel {I.e. 108) informs us that " as compared with European Rape and
Colza, the amount of mustard-oil the seeds contain appears very variable. As
compared with other species, the testa of the seeds has remarkably narrow, very
distinctly circular markings. The only species with circular markings almost
as small is b. rugona, Prain, which is at once diagnosed by its detachable
epidermal layer. All the samples dealt with here have in transverse sections

an undetached epidermal layer with narrow lumen." " The transverse sections

of the samples examined were, moreover, very uniform. As compared with
the other species, the cells of the palisade-tissue have a very thin wall, and
consequently a clearly defined wide lumen, exactly as in B. \apttti, Linn., the
European Rape. In transverse section they appear very blunt at the apex. The
layer with colouring matter is very loose ; the viscid cells are often in two
layers ; the thin-walled parenchjnua is disposed in three to four layers."

Kinzel gives the range of mustard-oil as from 0*239 to 0*848 per cent.

Cultivation and Area.—It has not been found possible to isolate

some of the facts regarding this plant from those of sarson. The fore-

going observations have, therefore, to be read in connection with

the special particulars that have been elucidated regarding tori—the

present plant. Duthie and Fuller urge that so far as the United Pro-
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l^_^ Upper Iiulia

I^Htes Are oonoerned, the present plant is mainly grown as a pare crop,

whflc sarsnn and rai are almost entirely produced as mixed crops. It

follows therefore that the area in these provinces shown as " pure " can

•II as tori {lutni, lahi) or rape. According to the Agricultural

:icn of India (19()l-2 to 1905-6), compiled by the Director-General Ana.

.Statistics, there were in the United Provinces during 1901 2, 120,436 I'roduotion.

«»res and 36,841 tons of pure rape; in 1902-3, 140,296 acres yielding I'urecro)*.

31,320 tons ; in 1903-4, 131,926 acres yielding 29,643 tons ; in 1904-5,

140,100 acres jrielding 18,800 tons; in 1905-6, 154,700 acres yielding

,30,000 tons ; and in 1906-7, 153,400 acres yielding 30,000 tons. But
area of mixed crops, that is to say of mustard and rape, grown along mim^ Orop*.

other crops was much greater, namely, in 1901-2, 1,461,000 acres

430,617 tons of seed ; in 1903-4, 2,429,000 acres and 542,000 tons of

; in 1904-5, 2,509,000 acres and 336,000 tons of seed ; in 1905-6,

16,000 acres and 398,000 tons of seed ; and in 1906-7, 2,210,000 acres

424,000 tons of seed. Rape is " produced in greatest abundance ^^ Dfatricu.

le districts which border on the Himalayan Terai, and is cultivated

over the hills up to altitudes of 11,000 feet" (Atkinson). It is very

little grown in the districts of the Ganges-Jumna Doab, where it generally

as a subordinate crop in vegetable gardens. Concluding their

unt of this product these authors say, " The export of rape is one Export.

le leading features in the commerce of these Provinces, and centres at

rnpore."

[*' Rape Seed " is an important article of export trade from the Panjdb Panjib.
it is grown in Kashmir and Afghanistan. Unfortunately no Panjdb
sr has as yet studied the mustards botanically, and it is not, therefore,

possible to discover to what extent the reports that have appeared should

be accepted as rape or be assigned to colza or even to mustard. These
crops are largely grown in Ferozepore, Hissar, Jhelum, Rawalpindi, D era chief Districts.

Ijaail Khan, Lahore, Gujrat, Dera Ghazi Khan, Jhang and Karnal
lets, in the order of importance named. Fully three-fourths of the

is raised on unirrigated land, a fact that must commend it very Unirrigated

itly to the cultivators. The traffic centres very largely in Ferozepore ^^45 Trad
the exports go mainly to Karachi. The year 1900-1 was one that

might be described as having been abnormally favourable to rape-seed

cultivation in the Panj4b. The area xmder the crop became more than Panjdb Areas

(double the average of the preceding years, and was returned at 1,699,700 ^^'e''^-

Hbs. The yield was also remarkably fine, so that it was described as

B^per cent, above normal, and the total yield became 260,167 tons,

since 1900-1 both area and yield have somewhat declined, though in

^ J|P5-6 the area was again recorded as 1,699,700 acres, but the yield

1^ 194,900 tons.

T 1. Nothing of any value can be learned regarding the rape, sarson and C. Prov.

Mustard cultivation in the Central Provinces, Ber4r, Rajputana, Central Bombay.

Bia, Sind and Bombay. Mollison {Textbook Ind. Agri.) does not refer

fthese crops. "Gujarat Rape" of the Bombay and Karachi trade "Onj^at

returns would appear to be mainly a special and superior quality of the ^*^'

present plant. But the total area under the crop in the province of

Gujarat is not great, being usually about 500 acres, so that the expression
" Gujarat Rape " denotes a quality of seed not necessarily procured from
the province indicated (see p. 183). However, the total area returned
for Sind and Bombay (including their Native States) as devoted to rape ai«L

^
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BRASSICA
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Sruca sativa

and mustard is well under 200,000 acres, or less than the acreage of these

crops in the Ferozepore district alone. So far, therefore, as can be learned,

the sub-mountain tracts of the United Provinces and the greater portion

of the Panjab may be taken as the Indian region of rape production.

Bengal province is mainly concerned in the sarson and rai trade. But
it may be pointed out that in official statistics the acreage of pure mustard
crops in the United Provinces is that which is alone accepted. Hence,
as already indicated, the sarson and rai, which are always mixed crops,

are excluded from consideration, whereas in Bengal and the Panjdb
they are included. In consequence of this arbitrary treatment the
" Rape and Mustard " cultivation of the United Provinces is shown as

very much smaller than that of the Panjab, while as a matter of fact

it is quite as large and possibly larger. If, therefore, a correction be

made of, say, 1,500,000 acres, added to the total area of India under Rape,
Colza and Indian Mustard, the result would be 5 to 5J million acres

instead of a little over 4 million acres as presently accepted. If thia

conclusion be upheld by future inquiry, Bengal would still head the list

of Indian provinces with about 2 million acres, and would be followed,

by the United Provinces with very probably 1^ to 2| million acres, ancl

by the Panjab with 1^ million acres, while all the other provinces and
Native States put together would conclude the enumeration with lesji

than half a million acres between them

Total Indian
Area devoted
to these Crops,

D.E.P.,
iii., 266-7.
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sativa.

Cold-season
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Yield.

Trade.

D.E.P.,
i.. 528-30.
Indian
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Bpassica Substitute—Eruea sativa, Lain. ; Fl. Br. Ind.y

i., 158 ; Brassica Eritca, Linn. ; B. erucoides, Roxb., Fl. Ind., iii.,

117 ; Duthie and Fuller, Field and Garden Crops, ii., 26, pi. 36; Dioscorides,'

Codex AnicicB Juli, 512 a.d., pt. i., pi. 118; Paulus Mgineia (Adams, transl.),

iii., 118, gives the key to classic and Arabic literature. This is known in

Europe as the Rocket and in India as the tara-mira, tara-moni, duan, dua,

jambho, jamha, usan, shwan, chara, etc. According to Prain, the name
sheti sarisha given by Roxburgh to this plant is nowadays restricted to

sarson.

The tara-mira is a native of S. Europe and N. Africa, and is extensively I

cultivated as a cold-season crop in Upper India, ascending the Himalaya to i

altitudes of 10,000 feet. It is fully dealt with by Duthie and FuUer, but is only i

incidentally mentioned by Prain, a circumstance that may be accepted as

denoting its comparative absence from Bengal. However, all the standard

)

authors on Upper and Western India (such as Stocks, Stewart, Baden-Powell,
(

Atkinson, etc.) describe the plant and the methods pursued in its cultivation, n

It is most commonly grown mixed with grain or barley, taking with these crops i

the place which rape fills in wheat-fields. It is also met with very largely in

association with cotton. It is sometimes grown alone, but only on exceptionally

dry fields. It may be sown at any time between the beginning of September
and the end of November, and it ripens about the same time as the rabi crops.

The yield is said to be from 4 to 12 maunds an acre. Usan is very largely tised

as green fodder, especially when grown with gram or peas, and the oilcake

is much appreciated for feeding cattle. The plant is grown as a substitute for

sarson or rape, and the oil is used mainly for biuTiing, but to some extent for food.

The trade in this seed seems mainly within India and as a substitute for

sarson, while for foreign countries apparently as a grade of rape. It appears under
the name of jamha very frequently in the export manifests from Karachi, the

supply being apparently drawn from Sind, Rajputana and the Panjab.

//. INDIAN MUSTARD.
B. juncea, if., /., <BT,; Sin^fis juncea, Linn.; S. ramosa, S. patens,

Roxb., Fl. Ind., iii., 119, 124; Duthie and Fuller, Field and Garden

Crops, ii., 33 ; Prain, I.e. 16-22, 47, 76 ; Indian Mustard, rai, asl-rai, etc.
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i M {I.e. 76) concludes his admirable account of this Bpecies with
_: brief sttitomont of the main facta brought to light by recent inveetiga-

\. Kai or Indian-mustard is the most important of the threo species of
tmirti prown in Bengal. It is met with " in all the provinces except Chota
,>iir wlu.po it is practically unknown, though it seems to be cultivated to

lit in Singhbhum. It is easily recognised by having none of its

hiaping ; and, after reaping, its seeds, which are brown, can be
illy (lirttiiiguished from those of Tori or Indian Rape by thoir smaller size,

r hoinp distinctly rugose, and being reddish-brown all over. From Sareon,
IS white seeds or, less often in Bengal, brown seeds, it is equally easily

shod ; Saraon seeds are always considerably, often very much, larger,

<'vt«n when brown have the seed coats smooth."
' There are throe subrncos, a tall, late kind, and two shorter earlier kinds, Baoes.

of these latter roughish with bristly hairs, the other smooth with darker
tired stems. The taller subrace is quite absent from Chota Nagpur, and
Tippera and Chittagong. The shorter subraces are quite absent from
and are absent from North Bengal, except Dinajpur, and from East

il except Tippera."

The name Rat, occasionally Lahi or Li, once also Mai, occurs everywhere
jt in Orissa, where this mustard is termed Chota Sariaha (chota = " small,"

reference to its seeds). In various districts other names are locally applied,

pr alone or as alternative names for Rat."
[inzel {I.e. 113) in describing the seeds of Indian mustard furnished

by Train, says that the testa examined under the microscope in sur-

I; preparations after treatment with sulphuric acid and caustic soda shows
peculiar circular markings very readily distinguished from those of any

|>pean «»-«««fcrt except n. UesMt-riana (Sarepta Mustard), which, however,
in having a separable mucous epidermis. It may be noticed in passing

as a rule, it is not necessary to make transverse sections in order to demon-
this separability, because among a large number of surface preparations
fragments that lie transversely are always to be met with when looked
The colour of the testa of Rai is on the whole clearer than that of European
and Colza. The lumina of the cells of the palisade tissue, as indeed the
testa, show in section characteristic features that in practice impress
elves on the memory, though they could hardly be reproduced except

jhotography." " The quantity of mustard-oil present in Rai varies from
to 1*059 per cent., cuid gives an avera^ in six kinds examined of 0*814

foent."

Cultivation and Area.—This mustard is cultivated here and there

jughout India, and is met with (or closely allied forms are) west-

to Egypt and Europe, and eastward to China. It enters directly

competition with Russian mustard {It. Be.tseriona) a plant ex-

ively cultivated in South and South-East Russia (the Sarepta Mustard).

igh the cultivation in India is fairly extensive, it is extremely difficult

Drocure satisfactory information regarding the extent of production

le various provinces. As already fully exemplified, the returns of

ipe and Mustard " are given conjointly along with those of colza

ton), but it would seem certain that Bengal and Assam are the most
jrtant provinces and South India the least important. In Upper
^a (the United Provinces, Panjdb, Rajputana and Sind) the rape
becomes more important than the mustard. Duthie and Fuller,

ing of the United Provinces, say that this species varies very much
leight, some of the kinds attaining 5 feet or more. It also varies in

|lie shape of the pod, which, usually cylindrical, sometimes becomes stout,

laterally compressed and less torulose than in typical kinds. They further

Swerve that this mustard is rarely grown alone (except in Benares),

lit is subordinate to wheat, barley and peas. It is not nearly so ex-

ansively cultivated as rape and is usually restricted to the borders of fields.

|t yields less oil than rape (one-fourth instead of one-third) to the weight TieWoioa.

18X
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of seed ; moreover the oil is less esteemed as an article of food. The seed

is very generally used in India as a spice to give flavour to vegetables,

and sometimes also as a medicine. Mustard-flour is not consumed by the

people of India, and the traffic for that purpose is therefore entirely foreign.

It would seem, however, that both the Indian and the Russian seed are

largely used as one of the ingredients in some of the modern preparations

of mustard-flour sold in Europe. The plant is very often (like rape) cut

green in January and given to cattle, and in some localities the young

leaves are eaten as a vegetable. (For further particulars see the paragraph

below on Oil and Oilcake).

B. olepacea, Linn. The Cabbage, Cauliflower, etc., etc.

It will serve the purpose of this work to indicate very briefly the chief cul-

tivated plants of this species met with in India. In all the forms the leaves

are glaucous or green and destitute of hairs : the leaves of the inflorescence

only are stem-clasping. The chief forms are:

—

uar. ncepimin, which includes

the Kale, Borecole, Cow-cabbage, etc. ; var. huUaU,, best known through th(

Savoy Cabbage and Brussels Sprout ; var. HotryU», the Cauliflower and Broccoli

var. citpitnta, all forms and colours of Cabbage proper; var. tnnJorHpn, th(

Siam Cabbage or kohl-raU; lastly, var. cutuetisis, the "Leaf-beet" or Chini

Cabbage. [Gf. Kew Bull, 1888, 137-8 ; 1893, 344.]

The cabbage (kobi), cauliflower (phul-kobi), and the tumip-rooted cabbage

(knol-khol or kohl-rabi) have recently become established vegetables and are

grown by the market gardeners in the suburbs of all large towns. Except

with the Native gentlemen, however, they are not grown in the average village

garden, and are not as yet eaten by the mass of the population. A large coars^

form of cabbage is extensively cultivated and has become perfectly acclimatised
j

the early cabbages met with in the markets are the yoimg heads of that plant

The knol-khol is relatively more extensively grown in India than in Europe, an<

seems to succeed admirably in the cold season, if liberally watered for the firsl

fortnight of its growth. There are two kinds commonly seen, a purple and i

green, and both are much appreciated : they come into season before almo^

any other European vegetable. The Chinese cabbage is a rainy-season vegetable

but notwithstanding its being procurable when few other vegetables are to be had,

it is not popular in India. [Cf. Engler and Prantl., Pflanzenfam., iii. (2), 177-8.'

B. pugosa, Prain., I.e. 11-6, 47 ; Sinapis rugosa, Roxb., Fl. Ind.j

iii., 122 ; B. cMnensis, Duthie & Fiiller {non Linn.), Field and GardeA

Crops, pt. ii., 34. The Cabbage-leaved Mustard, pasai or pahari-rai.
J

Although this plant is closely allied to w. jnneea it is quite distinct. Noid

of the leaves are exactly lyrately lobed, and the radical ones are persistent||

It is a cold-weather crop of the Western, Central and Eastern Himalaya/I

especially in Nepal and Kumaon. It possesses a very short stock till it sets tcl

flower. The permanent radical leaves form a loose cabbage-like head ofter

mistaken for China Cabbage. Prain believes this plant came to India from China

like B. juncea, but in its present form. He, however, recognises as a wile

condition of the same stock the Manipur plant discovered and named by m<

provisionally as b. tientatn.

Kinzel (I.e. 115-7) remarks, "As this is the only Indian species (so far

at least, as the material at the writer's disposal has gone) which possesses ;

cellular separable mucous epidermis, the identification of these fragments of testj

in Indian oil-seed with B. rugona is, at all events, a fairly probable one owin;

to the ftirther similarity of their structure in surface preparations." The fu]

description and also the plates given by Kinzel should be consulted by thos

who may have occasion to identify this or other Indian mustards by the appeal

ance of the seeds. The sample of b. »-h»o«« examined by him came fror

Kalimpong, and was found to contain 0-826 of mustard-oil.

B. rugosa, var. cuneifolia, Pravn, I.e. 14; Sinapis cuneifolii

Roxb., Fl. Ind., iii., 121.

This plant is extensively cultivated in Northern Benjgal and Assam as

sage or pot-herb. In my article on BoefcmeWw ntvea {Agri. Ledg., 1898, No. 1
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ft 1 8) I have referred to it aa one of the rather remarkable vesetablea prevalent
within, and hardly met with outside, the rhea-fibre aroa of India. It occurs,

for example, in Dinajpur, Bogra, Rangpur, Kuch Bili&r, and throughout the
valley of Assam. In nearly every pteasant garden a row or two of this plant a Va««Ubl«
may bo seen. It has a rosette of ground-leaves genertUly of a dark bluish-green •••> in

colour luid with very brood yellow mid-ribs and loaf-stalks. When young it
•^*'*''**

looks like a cabbage, but in time it shoots up a much-branched inflorescence to

a height of four to six feet. This becomes clothed with numerous sessile leaves.

All the parts are eaten, more especially the young flowering shoots with their

delicate leaves. It is one of the most significant of vegetables, and there are
probably several easily recognised forms. It is known, throughout the area
mdicatod, as lai-hak or mustard-vegetable. This, with the previous species,

would appear to be the only cabbage-like vegetable that existed in India prior

to the introduction of the cabbage and cauliflower.

THE OILS AND OILCAKES OF MUSTARD AND RAPE.
In the foregoing observations mention has been made of the Oils

obtained from the various species of BroMttica and Ernca. It seems
desirable to bring into a separate paragraph a few of the more striking

characteristics of these oils and their oilcakes. All the species afford a
bland or fixed oil in addition to a volatile or essential oil (Gildemeister

and Hoffmann, Volatile Oils (Engl, transl), 1900, 182, 409-17). The
essential oil is practically not known to the people of India, so that

when mustard, rape or sarson oils are mentioned (by popular writers) it

should invariably be accepted that they are alluding to the fixed or

fatty oils. The peculiar properties of the essential oil are those on which
the merit of a mustard seed mainly depends. It is on this account,

therefore, that the researches of Kinzel are of such special interest

to India. The passages already quoted from his report give an estimate

of the percentage of mustard-oil (a term used in Europe to denote the

essential oil only) present in the samples examined by him. Previous

reports on the presence of this oil, in the various qualities of Indian
rape and mustard, have been unsatisfactory because not definite ; they
have accordingly retarded foreign exports. Schimmel & Co. give the
following as the percentage of mustard- oil in the samples examined by
them :—Russian seed, 0*4 to 0-5

; Dutch, 07 to 08 ; Italian, 06 to 0-7
;

East Indian, 0'6 to 0*7 ; German, 0*7. Kinzel gives the average yield

of tori seed as 0-549, rai seed 0814, and sarson 0*708 per cent.

(Agri. Ledg., 1901, 104.) The pungency of the Indian is thus not so

very different from the corresponding European seeds.

The karwa-tel {== bitter oil) is the fatty oil obtained from Indian
mustard and rape seed, and inferior qualities from sarson. It is the

chief oil used in Indian cookery, and is accordingly very important to

the people. Rape (and sometimes also sarson) is in India largely used
to anoint the body. The practice seems to be fairly ancient, since it is

alluded to by Terry {Voy. East Ind. (ed. Havers), 1665, 377) as follows :—
" The better sort anoint themselves very much with sweet oyls, which
makes their company very savory." Rape and sarson {coha) are names
which unfortunately have come to be used almost synonymously by
Indian commercial men, and are so treated in official statistics. Never-
theless the fatty oils derived from them are even more distinct from
each other than are those from the corresponding European plants. In
the Kew Report (1877, 34 ; Kew Bull, 1894, 96-7) we read that the Indian
seed known as " Gujarat Rape," largely crushed at Dantzic, is found to

3rield 3^ per cent, more oil than the European seed, and leaves a cake
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richer in fatty matter and albuminoids. That information was derived

from a paper by Dr. Wittmack of Berlin. But the presence of a percentage

of the essential oil of mustard in rape-cake has been said to render such

injurious to cattle. Roxburgh regarded Indian mustard-oil (fatty oil) as

inferior to rape-oil. Duthie and Fuller hold the same opinion. Speaking
of mustard-oil, they say it is less esteemed as an article of food than that

of rape. Most other writers affirm, however, that although the jdeld from
mustard is less, the quality of the oil is superior to that of either rape or

sarson. Thus it seems probable that the qualities of rape and mustard vary
considerably. Sarson is, as a rule, spoken of as an oil that rapidly turns

rancid and even for burning purposes has to be purified before it can be
used. The mustard-oil of the bazars of India has a pungent odour and
bitter taste, due to the presence of a certain amount of the essential oil.

This is occasioned through the habit of watering the cake before pressing it

a second time in order to abstract the residuary oil. It is often largely

adulterated with poppy-seed and other oils. Dunstan in his paper on
Indian Edible Oils {Agri. Ledg., 1899, No. 12) unfortunately affords no
information on the comparative values of the Indian mustards and rapes.

He furnishes, however, most useful particulars as to their specific gravity,

acid value, saponification, viscosity, etc., etc., and classes them as semi-

drying oils. Leather in a paper on Food-Grains and Fodders of India

{Agri. Ledg., 1903, No. 7) gives further details of the chemical composi-

tions of these oils. Lastly the Pharmacographia Indica furnishes all

necessary information on the medicinal merits of four qualities. These
appear to be Indian mustard, rape, sarson and jnmha (Emca saliva).

The adulteration of linseed with certain qualities of mustard or rape seed

has been reported to prove very injurious to cattle fed on such cakes. This

subject has been dealt with very fully in the Dictionary, and the article

in that work on Oils and Oilcakes should therefore be consulted. \Cf.

Leather, Agri. Ledg., 1897, No. 8, 158 ; also see Linuin, p. 731, and Manures,

p. 770.]

PRODUCTION OF AND TRADE IN MUSTARD AND RAPE.

Acreage—It has been shown that owing to many of the crops

indicated above being grown in conjunction with other plants, it is

difficult if not impossible, in our present state of knowledge, to give

any very satisfactory statement of the area that they annually occupy.

The suggestion has been hazarded that the total (expressed as pure

crops) cannot be far short of 5 or 6 million acres. But according to

the Agricultural Statistics published by the Government of India, both

the area and the yield vary considerably, especially in the Panjab,

Rajputana and Sind, in response to the amount and seasonableness

of the rains. For example, the Panjdb acreage of these crops, returned

in the official statistics of area and yield, was in 1899-1900, 397,500 ; in

the following year, 1,638,400 ; in the next year, 665,800 ; and again in

1903-4, 1,038,900, since when it has remained fairly stationary.

Yield.—Turning now to the estimated production, it would seem that

during the ten years ending 1901 there were two periods of abnormal
yield, namely 1897-8 and 1900-1. If these be disregarded, the traffic

fluctuated from a little over half a million to close on one million tons of

seed, during the decade mentioned, and production has shown on the whole

a tendency to expand. This view is in strict accord with the constantly
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n'at<'(l statoinents of popular writers that the trade in these oil-seedB

been steadily increasing, and is now one of the staples of Indian

icrce.

fRape and Mustard Seed: Rail- borne and Coastwiae Traffic.—The returns

Rape and Mustard carried by rail and river show the exporting

ices to be the United Provinces, Bengal, the Panjdb, Assam and

ibay, in the order named. But as illustrative of the fluctuating nature

le trade, it may be mentioned that in 1897-8 Bengal exported a little

ler 2 million cwt., the United Provinces close on IJ million, Assam
it I million, and the Panjdb J a million cwt. of these seeds.

following year the figures were—United Provinces 2 J million, the

jgdb IJ million, Bengal Ij million, and Assam a little over^ million cwt.

by 1906-7 a complete change had taken place—the United Provinces

)rted 2J million cwt., the Panjab 1 million, Bengal J of a million, and
under J million cwt. Calcutta usually heads the list of import-

[towns, but Bombay and Karachi take the lead in years of high pro-

tion in the Panjab. The importance of Karachi as a distributing centre

^been established for many years past, and, although extreme fluctua-

i have been experienced, it can be said to be improving. The following

the supplies conveyed to the chief seaports in 1906-7 :—Calcutta

lion cwt., Bombay 1J million, and Karachi ^ a million. The coastwise

rns show Bengal as the most important province. But for some years

1 Bengal supply seems to have been falling off, and that of Sind corre-

^ndingly expanding. But here again the trade seems to fluctuate so

lontlv that no reliance can be placed on comparisons of short periods.

Exports.—The foreign exports of Rape from India in 1891-2 were

iO,793 tons, valued at Rs. 1,70,89,524 ; in 1893-4, 365,954 tons or

1,73,45,133 ; in 1895-6, 112,489 tons or Rs. 1,40,09,294 ; but they

in 1900-1 to 86,368 tons or Rs. 1,23,57,451 ; recovered in 1901-2,

1346,244 tons or Rs. 4,45,56,044; and fell again in 1902-3 to 196,346

I or Rs. 2,47,11,358. Since then the values of the exports have been

—

[, Rs. 2,53,41,010 ; 1904-5, Rs. 2,73,37,732 ; 1906-7, Rs. 2,46,70,617.

le exports the chief receiving countries are Belgium, France, Germany
the United Kingdom.
The Mustard traffic is much smaller than that in Rape. In 1891-2

[exports were 2,640 tons, valued at Rs. 3,86,818 ; in 1894-5, 7,809
'

or Rs. 11,27,605 ; in 1900-1 they fell to 1,721 tons or Rs. 3,25,589
;

1901-2 they were 3,232 tons or Rs. 5,61,895; and in 1902-3 stood

iS,613 tons valued at Rs. 4,93,342. Since then the annual values have
-1903-4, Rs. 4,22,123; 1904-5, Rs. 6,19,004; 1905-6, Rs. 8,94,553 ;

-7, Rs. 5,65,000. Of these exports by far the most important

iving countries in recent years are France, followed by Belgium,

lany, Ceylon, Mauritiiis and the United Kingdom, the names being

Iven in sequence of importance.

Mustard and Rape Oil.—The traffic in Mustard and Rape Oil shows
pore steady expansion than that of the seed. In 1899-1900 the

Ipjrts stood at 259,661 gallons, valued at Rs. 3,52,962 ; in 1900-1 at

It8,270 gallons, valued at Rs. 4,70,161 ; in 1901-2 at 286,169 gallons,

lahied at Rs. 4,74,028 ; in 1902-3 at 314,792 gallons, valued at

lis. 4,79,649 ; in 1903-4 at .346,174 gallons, valued at Rs. 4,84,835 ; in

|904-5 at 432,752 gallons, valued at Rs. 5,58,762 ; in 1906-7 at 273,684
lUons, valued at Rs. 4,90,893. The bulk is exported from Calcutta.

185

Traffic
in Rape.
Bail Traffic.

Coastwise
Trade.

Kxports.

Traffic in
Mustard.

Exports.



BRUSHES
AND BRUSH-
MAKINQ THE PAPER-MULBERRY

Consigned to.

D.E.P.,
i., 538-41;
vi., pt. i.,

107.

Paper-
Mulberry.

Fibre.

Paper
Material.

Cultivation.

Yield.

D.E.P.,
iii., 341-2.
Bruslies.

Out of the last year's total (1906-7), 257,282 gallons went from Bengal;
14,244 gallons from Sind ; and 2,158 gallons from Bombay. The receiving

countries were Mauritius, 113,068 gallons; Natal, 93,787 gallons ; United
Kingdom, 19,892 gallons ; Australia, 22,581 gallons ; Straits Settlements,

10,159 gallons ; and British Guiana, 3,574 gallons.

BROUSSONETIA PAPYRIFERA, Vent. ; Fl Br. Ind., v.,

490 ; Gamble, Man. Ind. Timbs., 633 ; Brandis, Ind. Trees, 613 ; Englei

and Prantl, Pflanzenfam., 1889, iii., pt. i., 76 ; Urticace^. The Paper-

mulberry or Tapa-cloth, malaing, thale, Jcodzo, haji, etc. A small tree

or bush, native of China and said to be wild on the hills of Upper Burma
and Martaban. Frequently cultivated in India, largely so in the Southern

Shan States (Craddock), and distributed to Siam, Japan, etc., Western
China, Ichang and Yunnan, etc. According to Wiesner (quoted in Stein's

Ancient Khotan) it is the paper material of Eastern Turkeetan; it was

introduced into Southern Europe and parts of Germany about 1750.

Brandis remarks that it is a marvellous instance of a plant that may
be sown both in temperate and tropical countries.

From the bark of this tree is obtained a Fibre which perhaps deserves
to be carefully investigated. From it is made the falsely named Chinese
" leather-paper," the Japanese iodzo-paper, the curious papier-mach6 school

slates of the Burmese (parahaik), the topa-cloth of the South-Sea Islands and
the mvilberry paper cloth of the Karens. It is an excellent paper-fibre, thougl:

according to some authorities the stock is a little difficult to prepare of good
colovu". The silkworm can be fed upon the leaves, and the annual pruniius
of twigs to obtain a fresh flush for the silkworm might be made to give

profitable return as a paper-fibre. The plant produces suckers in profusic

coppices well and grows fast. It has been most successfully cultivated at Deh
Dun, but the district is too far from the paper-factories to allow of profital

production. It will not svu-vive on jungle-land or on dry soils, nor can it staj

severe cold ; but it might pay on waste land near the coasts of Bengal, Burn
Malabar, etc. , whence transport would be cheap. The usual Japanese method
propagating is by slips. Kaempfer, followed by Rein, says that every autui
after the leaves have fallen the young shoots near the ground are cut off, find

this way , after three or four years, bushes with from four to seven one-yearshoots i

obtained. It is estimated that 2 cwt. of raw SrovHmtnetta bark will yield abo

3^ qrs. of white bast—about 46 per cent. Craddock describes the manufactu
pursued in the southern Shan States. It closely resembles the descriptio

quoted in the Dictionary from Royle {Fibrous PI. Ind., 1855, 341-2). Rein {Indv

Japan, 1889, 165, 393-5, 401, 403) gives an interesting account of the pla

and ftirnishes an illustration printed on kodzo-paper. (See Daphne, pp. 486-^
Paper and Paper Materials, pp. 862-4.)

[C/. Stein, Ancient Khotan, 1907, 135; Kaempfer, Hist. Imp. Jap. (app.), 1721

21-7 ; Mason, Burma and Its People, 1860, 522, 775 ; Fortune, Yedo ark

Pekin, 1863, 122 ; Baden-Powell, in Joum. Soc. Arts, 1886, 709 ; Hosie, Thr^

Years in W. China, 1890, 153 ; Corean Paper-making, in Ind. For., 1893, xix!

199 ; Morris, Cantor Lect., Joum. Soc. Arts, 1895, 938 ; R.E.P., Comm. Cir

1895, No. 7 ; Dodge, Useful Fibre Plants of the World, 1897, 98-101 ; Brei^

Schneider, Europ. Bot. Disc. China, 1898, 4, 54, 495, 763, 770, 773, 993 ; Dipl. an
Cons. Repts. (ann. ser.), 1900, v., No. 2511, 7-9; Craddock, in Ind. For., De
1900, xxvi., 613 ; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 386

Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 445-7 ; Hanaueek, Micro. Tec

Prod. (Winton and Barber, transl.), 1907, 92-4.]

BRUSHES AND BROOMS, Bpush-makingr Materiali
ete. ; Spons^ Encycl., 1880, ii., 543-57 ; Jackson, Comm. Bot., etc., 189(

Thurston, Imp. Inst. HandhooJc, 1893, No. 12 ; Morris, Comm. Fibre

Cantor Lect. 1895 ; Hannan, Text. Fibres of Comm., 1902, 141-65.

Brooms are made all over India from a wide assortment

materials presently to be enumerated, the selection being as a jru
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MATBRIALS

governed by the supply available and the necessities of the people.

Stein {Ancient Khotan, 1907, 333) figures and describes what is very
possibly the most ancient specimen in existence. This was found at

Danddn-Uiliq (a city abandoned in the 8th century). The lower por-

tions of some grass were seen to have been plaited into a continuous

strip, then rolled round and secured firmly by a string, thus forming
a broom, which in every detail agrees with the corresponding article

of modern India.

Indian-made brushes are principally of the bazAr-type and are, therefore,

mainly of local interest. Two firms, the " Pioneer Army Brush Co." of

Cawnpore, and " Messrs. P. Thompson " of Coonoor, Madras, manufacture
brushes of the European pattern. Both firms gave some prominence a
few years ago to the use of kittul-^hre {f'arf/ota urenM) in place of bristles,

from the belief that the sowars or Native cavalry would prefer vegetable

fibre to animal bristles. Although Indian-made brushes may now be
seen all over India, particulars are not available of the actual extent of

manufacture. There is moreover a very considerable import by India

from Europe of brushes, but complete statistics are not available. We
read, for example, that from the United Kingdom there were received in

1903, 2,891 dozen brushes valued at £8,910.

Materials.—Turning now to the materials used. It would be undesirable

to attempt a complete enumeration of all the substances which in India

are employed, or which might be so, for brushes or brooms. Even in

Europe the variety and diversity are extraordinary

—

e.g. bristles, kittul,

broom, rattan, whalebone, wood, rushes, wire, spun-glass (specially

serviceable for contact with acids), etc., etc. India at the same time

exports a very considerable quantity of brush-making materials including

both vegetable fibres and bristles, and the trade would appear to be

improving. Thus in 1899-1900 the total exports were 54,388 cwt., valued Bxporu.

at Rs. 11,49,998; whereas in 1903-4 they were 83,258 cwt., valued at

Rs. 20,76,331 ; and in 1906-7, 88,158 cwt., valued at Rs. 17,68,930. Al-

though in point of quantity Madras takes by far the largest share, viz.

79,350 cwt. in 1903-4 and 85,203 cwt. in 1906-7, the goods it exports are

much lower priced (viz. Rs. 9,70,328 in 1903-4 and Rs. 9,71,212 in 1906-7)

than those sent from Bengal (viz. 3,296 cwt. .valued at Rs. 9,60,571 in 1903-4,

and 2,360 cwt., valued at Rs. 6,52,827, in 1906-7). The Bengal exports

are mainly in high-priced bristles. Of these Bengal exports for 1903,

Rs. 5,75,790 represented the value of the bristles sent to England, whilst

only Rs. 22,470 were attributable to vegetable brush-fibres with the same
destination. The total exports of brush-making materials from all

India to Great Britain in 1903 were 17,943 cwt., valued at Rs. 10,38,909,

and of that amount Rs. 6,07,305 was the value of the Indian contribution

of bristles to the British supply.

The following are some of the principal plants employed in brush-

making :

—

Arenga saccharifera, Labni. (see p. 92).

Arlstlda setacea, Retz. ; FL Br. Ind., vii., 225 ; Gramtne^. Broomstick-
grass, ahipur-gaddi, vina-puUalu, thodapga-pullu, etc. A reed three to four

feet in height, found in Western India from Bih4r and the Konkan southward,
also in Ceylon, the Maecarene Islands, etc. The roots attain a length of 1 5 inches
to 3 feet and are said to be used in the manufacture of weavers' brushes in

Madras and along the west coast {Ind. Agri., Dec. 12, 1891). These roots are
collected in South India by Yerukalas (a nomad tribe) and sold to the weavers
at 3 or 4 annas a viss. The Telinga paper-makers construct their frames of the
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BUCHANANIA
LATiPOLiA BRUSH-MAKING MATERIALS
Piyar

culms and these are also employed for making tatties in the same way as the
khas-khas roots of Northern India.

Agave Cantala, ftoxb., and other species (see p. 33).

Bambusa, various species (see pp. 99-101).

Borassus flabellifer, Uim. (see p. 170).

Bristles, see Live Stock (Hogs) (p. 752).

Caryota urens, Linn, (see p. 286).

Chloroxylon Swietenia, d.c. (backs of brushes) (see p. 294).
I).E.P., Chrysopogon Gryllus, Tnn. The roots of this plant are said by Jackson,
ii., 274. Hannan and others to be the Venetian whisk-fibre which in England and other

cotmtries is made into brushes of various kinds. The grass is abundant on the
hills of North India, but except as a fodder plant it is apparently not known
to be of any economic value.

Cocos nucifera, Unn. (see p. 356).

_ _ p Corypha umbraculifera, Unn. (see p. 429).

.
' ' Q*' Hair of bears, squirrels, camels, badgers, goats, polecats, sables, ichneumons,

v., iwo.
etc., is used in the European brusli industry, but no information is available
as to the extent, if any, to which India contributes to the supply, or herself
utilises any of the hairs mentioned.

Ischsemum angustlfolium, Wac/r. (see p. 694).
D.E.P., Pandanus odoratissimus, Unn., f. ; the Screw-pine—the keura, ketgi, kenda,
VI., pt. 1., talum, mugali, etc. A common and much-branched plant freqiiently grown on
"""• account of the fragrance of its flowers, but is wild on the coasts of South India,

Burma and the Andaman Islands. The leaves contain a strong fibre used
for cordage and for spinning into coarse yarn. The roots are used in basket
and brush-making (Perfumery, see p. 821). [Cf. Forster, PI. Esc, 1786, 38-41

;

Rept. Ind. Hemp Drugs Comm., 1894, i., 156 ; Marco Polo, Travels, ii., 250 ;

Ain^i-Akbari (Jarrett, transl.), ii., 126 ; etc.]

Phoenix sylvestrls, Roxb. (see pp. 115, 884-5).

Saccharum arundinaceum, fietz. (see p. 930).

Sorglium vulgare, Pers. the Italian whisk (see p. 1031).

Tamarix, spp., see Baskets (p. 116).

Vetlveria zlzanioldes (see p. 11 06).

p.E.P., BUCHANANIA LATIFOLIA, Boocb., Hort. Beng., 1814, 32;
L, 544-5. ji, Ldnzan, Sprev.g., in Schroder Journ., 1801, v., 4; Cooke, Fl. Pres.
Piyar.

Bomb., I, 275; Fl. Br. Ind., ii., 23; Gamble, Man. Ind. Tintbs., 216;
Pharmacog. Ind., i., 394 ; Agri. Ledg., 1899, No. 12 ; 1900, No. 9 ; Duthie,
Fl. Upper Gang. Plain, i., 185 ; Brandis, Ind Trees, 205 ; ANACARDiACE.iE.
The piyar, chironji, pial or peal, chirauli, paira, tarum, cliar-ka-gond,

mowda, nusJcul, lonepho, etc., etc. A middle-sized tree, leafless only for a
short time, met with in the dry forests throughout India and Burma,
ascending in the Sub-Himalayan tract to 3,000 feet, and frequently
associated with the sal, the mahua and the dhdk.

Gum. A pellucid Gum {peal or pinl) which exudes from wounds in the stem is more
than half soluble in water. It is said to resemble Bassora gum, to have adhesive
properties like inferior gum arable, and to be suitable for dressing textiles. As
a consequence of inquiries organised by the Beporter on Economic Products
it was found that in many provinces the gum is not collected, while it is

reported from Jhansi (U. Prov. ) as used in printing cloth, from Berdr as employed
in dyeing, and from the Central Provinces as sold mixed with dhawra gum
{Anogeinsna Jntifoiin) to the banias. On some samples sent to the Imperial
Institute, London, the Director reported that the gum was not entirely soluble,
but when mixed with twice its weight of water, about 10 per cent, formed a
gelatinous mass ; the sample examined, moreover, contained a large quantity of
extraneous matter. The brokers reported that if it were carefully collected and
a regular supply ensured, it might fetch 20s. per cwt. on the London market,
and be employed for cheap manufactvwing purposes. [Cf. Agri. Ledg., 1900, No.

Varnish. 9, 92.] The bark and the fruits furnish a natural Vabnish. The kernels yield
CO, a sweet and wholesome Oil- {chironji), but owing to their being much prized as a
Nuts. sweetmeat when cooked, the oil is seldom expressed. The kernels, which have

a flavour something between that of the pistachio and the almond, are eaten by
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THE DHAK OR PALA8
BUTEA

FRONDOSA
Bengal Kino

the Nutivea (Baber, Memoirs, 15 lU, (l<'ngl. ed.). 320). Thoy are alao uaed to

flavour ganja (Bept. Ind. Heinp Drwjs Comm., 1894, 157). Iii the hillB of Central

India the fruits with the kernels me pounded and dried and Bubsequently baked
into a Bort of bread (Church, Food-Grains of Ind., 177). P'rom the Panj4b and
Butnbuy the leaves are reported as u»od for Foddkr. Tlio I'ihbkh ia not vary Fodder,

hard nor durable and is of amall value, though made into Bpoons, plates, toys TtmlMr.

iuid beiiuteadH, and is even employed for door and window frames, plough-

ImiulieH, etc. White inseot-wax has been found on the tree in tlie Central Pro-

vinoee. The kernels of H. anynmtt/aUa, Roxb., are used like those of the

above species. [Cf. Ain-i-Akbari (lilochmann, transl. ), 1590, 71 ; TaUef Shertcf

(PUyfair, transl.), 1833, (38; liuchanan-Hamilton, Stat. Ace. Dinaj.. 101; «

Lisboa. Uae/ul PL Bofnb., 1884, 53-4, 217, etc. ; Moodeen Sheriff, Mat. Med.
Mad., 1891, 128-9 ; Joum. Soc. Chem. Induat., xi., 404 ; Ind. For., Sept. 1896,

xxi., 329 ; Biscoe, Hyderabad Trees, 1896, 3 ; Kanny Lall Dey, Irwiig. Druga
Ind., 1890, 53 ; Bept. Coll. Ind. Mus. Calc, 1901, 01 ; etc., etc.]

D.E.P.,
i., 548-56.
Faleis.

I Qum.

Medicine.

I

BUTEA FRONDOSA, Itojrb. ; Fl. Br. Ind., ii., 194 ; Roxburgh,

As. Res., 1792, iii., 469-74 ; Jones, As. Res., 1795, iv., 299-300 ; Buch.-

Ham., Stat. Ace. Dinaj., 159; Solly, Joum. Roy. As. Soc, vii., 145; Heuze,

Les. PI. Indust., 1895, iv., 293; Gamble, Man. Ind. Timbs., 243-4;

Pharmacog. Ind., i., 454-8 ; Cooke, Fl. Pres. Bomb., i., 371 ; Duthie, Fl.

Upper Gang. Plain, i., 240 ; Brandis, Ind. Trees, 230 ; Leguminos^. The
Butea Gum, Bengal Kino, or Bastard Teak, dhdk, palds, chichra, murup,
paras, khdkra, multuga, pauk, etc. From palds is said to be derived

Plassey (paldsi), the scene of Olive's victory. A moderate-sized deciduous

tree common throughout the plains of India and Burma, and ascending

the hills to about 4,000 feet in altitude.

This well-known tree is, when in flower, a conspicuous feature of open country
and grass lands, owing to its brilUant flowers which appear at the beginning of

the hot season. It ia valuable for recovering salt-lands since it will grow even
Vhere there is a bad efflorescence of reh (see Alkalis and Alkaline Earths -Reh,
p. 65). It yields naturally, or from artificial scare on the bark, a GuM
called chunid-gdnd, kamarkaa, palds-ki-gond, etc., which occurs in round tears, as
large as a pea, of an intense ruby colour and astringent taste. The gum is used in

Native Medicine as a substitute for true kino (M'tefovarpiitt .narMuititim.

which see, p. 908). Roxburgh pointed out that it differed from true kino in being
more soluble and the solution more astringent in water than in spirit, just the
reverse being the case with the product of PteroenvtniH. .\ • . i as
been written on the subject in chemical and phannaceutical journals and other
publications. Hooper, for example, has dealt with it at length in the Phar-
maceutical Journal (June 23, 1900, 4th ser., x., 664 et seq.).

The gum is usually very impure owing to careless collection, and it would
be a matter of some difficvdty to clean it for medicinal purposes. In any case
[With true kino available in India, in sufficient quantity to meet all medical
equirements, there is not likely to be any market for this substitute. The Lac Lac.

insect (p. 1053) is reared upon the tree in India, and it is regarded as affording
the second best quality. [Cf. Tachardia lacca, Agri. Ledg., 1901, No. 9, 181, 211,
221, 224, 230-1, 235, 238-9, 242, 250, etc., etc.] The gum may be used both as
a Dye and Tan, but for these purposes is hardly, if at all, in demand outside Dye and Tan

The Natives are said to use it to purify and precipitate blue indigo. It

possible that if the bark or wood were utilised as in preparing Cateehn.
pure tanning extract might be obtained. The flowers, called tesn, kesu, etc.,

yield a brilliant yellow dye by simple decoction, but the colour is fleeting, though
rendered a little less so by the addition of an alkali. Formerly it was much used
at the Hdli festival, the fleeting character being regarded as an advantage, but
at the present time it appears to have lost its popularity, being supplanted
by aniline dyes. Hummel and Perkin {Journ. Soc. Chem. Indust., 1895, xiv.,

459-60) point out that under certain treatment the colours given by Butm
flowers resemble those afforded by young fustic. Hence these chemists add
that they " cannot therefore endorse Sir Thomas Wardle's opinion that if Butea
flowers could l)e obtained in sufiicient quantity and sufficiently cheap they
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INDIAN BOXWOOD

Fibre.

OU.

Medicinal.

Fodder.

Timber.

D.E.P.,
i., 556-9.

Box-wood.

Medicine.

Timber.

Borwood
Substitutes.

would be a useful addition to the yellow dyes we already possess *' (see p. 1063).
The bark yields a Fibre used for rough cordag3 and for caulking boats. A
bright, clear Oil derived in small quantity from the seeds (palds-pdprd) is

used in Medicine. Dymock {Mat. Med. W. Ind., 1885, 232) says, " I have
tried the seeds as an anthelmintic and am inclined to think favourably
of them : they have an aperient action." Pounded with lemon-juice they are
a powerful rubefacient, and have been known to cure herpes. B. nupevha,
fioxb., is considered to possess similar properties to those of «. frontiomt. [Cf.
also Rept. Cent. Indig. Drugs. Comm., i., 45, 65, 81, 121, 180, 282.] The leaves
are given as Fodder to buffaloes. The Timber is not durable above ground,
but is said to be much better under water, and is consequently used in Upper
India for well-curbs and piles and also for the water-scoops of Native wells.

Gamble observes that if cut up green and seasoned in the plank, it is likely
to be a fair wood for rough boxes. Buchanan-Hamilton {Stat. Ace. Dinaj., 159)
says that the flowers are offered to the gods. [Cf. Journ. As. Soc, 1813, iii.,

219-20; Taleef Shereef (Playfair, transl.), 1833, 40; Taylor, Topog. Stat. Dacca,
1840, 62; Wardle, Rept. Dyes and Tans, Ind., 1887, 7, 20, 36-8, 51; Forsyth,
Highlands Cent. Ind., 1889, 380, 421, 463 ; Kanny Lall Dey, Indig. Drugs Ind.,
1896, 53-4; Oaz. Karnal Dist. Pb. {2nd ed.), 1890, 18-9; Russell, Monog.
Dyesing Indust. C. Prov., 1896, 17 ; Hooper, Rept. Labor. Ind. Mus. (Econ. Sec),
1900-1, 17 ; Joret, Les. PI. dans UAntiq., etc., 1904, ii., 347, etc.]

BUXUS SEMPERVIRENS, Linn.; Fl. Br. Ind., v., 267;
Gamble, Man. Ind. Timbs., 592-4 ; Brandis, Ind. Trees, 1906, 559

;

EuPHORBiACEiE. The Boxwood Tree, shanda laghune, chikri, 'papri,

shamshad, shumaj, shibsashin, etc., etc. An evergreen shrub or small

tree of the Suliman and Salt Kanges, the Himalaya eastward to Nepal
and Bhutan (absent from Sikkim), at 4,000 to 8,00() feet, chiefly in shady
ravines, more especially on calcareous soils. It is a slow-growing tree,

very difficult to raise from seed.

A tincture from the bark is used in Medicine as a febrifuge, and the leaves

are occasionally browsed by goats, though to most animals they are poisonous.
Boxwood is found on the Himalaya of large size, occasionally over 5 feet in

girth, 3 feet being not unusual. The Timber is very valuable, being in great
demand for turnery, carving and other purposes for which a very hard, close-

grained wood is required. The principal European use, since the 15th century,
has been for wood-engraving, and it is regarded as the best substitute for ivory
in many ornamental purposes. But the Indian areas are almost always difficult

of access, and it has been found that the timber cannot be cut, seasoned and
delivered at an Indian port, still less in London, at the prices usually offered.

Hitherto the principal supplies for Europe have come from the Caucasus, but
this is spoken of as being rapidly exhausted. The trade has accordingly asked
for suitable substitutes that may at least meet certain of the purposes of box-
wood. The following have been mentioned as the more likely Indian timbers :

—

Lasiococca symphyllisefolia.
Murraya exotica.

Olea ferruginea.
Psidium Guyava.
Funica Granatum.

Atalantia monophylla.
Celastrus spinosus.
CMoroxylon Swietenia.
Crataegus Oxyacantha.
Dodonsea viscosa.

Euonymus Hamiltonianus.
Gardenia latifolia.

Hemicyclia sepiaria.
Ixora parviflora.

Santalum album.
Viburnum erubescens.
Wrightia tinctoria.

D.E.P.,
ii., 3-6.

Bonduc.

C^SALPINIA BONDUCELLA, Ffem., As. Res., 1810, xi.,

519 ; Caretti in Rheede, Hort. Mai., ii., t. 22 ; Glohuli majores in Rumphius,
Herb Amb., v., 92, t. 49, f. 1 ; Bentley and Trimen, Med. Plants, ii.,

t. 85 ; Duthie, Fl. Upper Gang. Plain, 1903, i., 302 ; Fl. Br. Ind., ii., 254
;

Legdminos^. The Fever-nut, the Nicker-tree {Yeux de bourrique. Ft.)
;

putikaranja, kat-karang, karaung, ndta, kanja, gach-chakaya, gih,, gajkai,
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THE FEVER-NUT OR BONDUC
C^SALPINIA

CORIARIA
Divi-divi
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Oil.

ohi, gajji, kdkachia, sagargota, gdjarghota, kalein, eto. C. Bonduc,
, is perhaps only a variety of ('. Bonduceffa. The properties of

two plants are identical, but the seeds of the former are brown-

ired (not steel-grey) and, owing to only one being usually in the pods,

not angled. The name bonduo was probably given because of the

let-like seeds.

A soandent thorny bush found in India and Burma, ascending the hills tu

lilHtudee of 2,500 feet and often very gregarious. Frequent as a hedge, planted
f-sown. la very common near the seashore in most tropical coiuitries,

Laeeds being carried by the sea without losing their vitality. A littoral

that often forms impenetrable thickets. [Cf. Prain, Bot. Laccadivea, 38.]

India the seeds (nuts) are held in high esteem as a Medicine used in the Medicine

lent of intermittent fever, especially if associated with skin disease. A
^as made oiFicinal in the Indian Pharmocopcsia of 1868. It is recom-
[to be administered along with block pepper in doses of from 5 to 60
Lt contains a bitter principle that may be separated as a white amorphous

loe, through the oirciunstance that it is soluble in alcohol, chloroform,
acetic acid, eto. • From its chloroform solution it may be precipitated on
poured into petroleum ether, or from the gleicial acetic acid solution on
thrown into water. A writer in Comptes Rendua (July 1886) says the

cinal virtue of the cotyledons contained within the seed is due to their bitter

Btive principle, the properties of which have not been accurately ascertained.
experiments conducted by Isnard at Marseilles, however, would seem

infirm the Indian reputation of merit as an antiperiodic. Applied externally
[powder, made into an ointment with castor oil, is held to be beneficial in

5cele, and the burnt seeds reduced to a powder are regarded as a valuable
ICE, especially in spongy gums. The seeds are also said to afford an

^hich is employed as a Cosmetic. The leaves and the root-btirk are regarded
assessing similar properties to the seed, though weaker. \Cf. Hughes, Nat.
, Barbados, 1750, 195, t. 18 (drawn by G. D. Ehret) ; Taylor, Topog. Stat. Dacca,
62 ; Irving, Topog. Ajmir, 1841, 192 ; Pharmacog. Ind., i., 496-9 ; Rusby,
7Mto' Bull., 1890, 323-5 ; Banerjei, Agri. Cuttack, 1893, 187, 196 ; Dhar-

er. Notes on Therap. Indig. Veg. Drugs, 1899, 96; Bept. Cent. Indig. Drugs
, 1901, i., 59, 94, 146, 181, 342 ; Gamble, Man. Ind. Timbs., 1902, 267 ;

le, Fl. Pres. Bomb., i., 410 ; Brandis, Ind. Trees, 246 ; Talbot. lAst. Trees,
(2nd ed.), 141 ; etc., etc.]

C. copiaria, IVilld. ; Warburg, Der Tropenpflanzer, 1901, v., 85-8,

B, c and D ; Hooper, Agri. Ledg., 1899, No. 10 ; Dunstan, Rept. on
n-grown Pods, 18-9. The divi-divi or America Sumach (the true

ch or Sumac is lihu.s Cotiniis).
small tree, native of South America and the West Indies. Introduced
India shortly after the appearance of Dr. W. Hamilton's report (1834)
e merits of the pods as a tanning material. It is now fairly extensively
if not almost acclimatised in the Western Presidency, especially in Dharwar, Acclimatised.

a, Bijapur, Bhadgoon (in Ivhandesh), Belgaum, etc. Also in South
especially in North Arcot and South Kanara. In Mysore and Coorg it

been tried, and with some success, as a shade-tree for coffee and thus an
ary crop. In the United Provinces and in Bengal the tree has hitherto been Past Failures.

entally cultivated only, and with questionable success. Of Chota Nagpur,
example, one report speaks favourably ; a later one explains the want of

as owing to the seedlings not having been transplanted ; four years later
ure then recorded is attributed to the seedlings having been transplanted ;

tly the plantation is abandoned. This is not the history of all experiments,
\\«A imperfect knowledge or want of continuity of knowledge is probably more
V0^K>nsible for the results attained than any other explanation as yet adduced.
II IS probable, however, that insular conditions might be anticipated to afford
4iter results than continental.

Hooper reviews all available information but unfortunately does Properties.

Uit furnish the results of any special chemical investigations into
tl» varying qualities of the cultivated pods now procurable from the
pitovmces of India, nor into the variations consequent on the seasons of
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Tari Pods.

First
Mentioned.

collection and methods of preservation, etc. " Divi-divi," he affirms, "
is

classified by dyers and tanners as a true astringent and is associated with

oak-galls and myrobalans in affording a maximum amount of tanuiu

with a minimum amount of colouring matter." Crooke {Practical Hand-
book Dyeing and Calico Printing) speaks of divi-divi (or libi-divi as it is

sometimes called) as being one of the most important astringents in the

market. " The i)est pods," he writes, " are thick and fleshy and of a

pale colour. Those which are dark, with black spots and blotches, have

probably been gathered in a damp state, or have been subsequently

exposed to moisture, which greatly reduces their value. The amount of

tannin in divi-divi is greater than in sumach or even myrobalans." These

opinions had reference of course more especially to the use of divi-divi

dyeing, and accordingly Crooke adds that a great objection to divi-

divi lies in the fact that fragments adhere to the textile, which act as

resists and produce a mottled condition of the dyed surface. But from

the tanner's point of view divi-divi is an uncertain material, more especi-

ally if the seeds be contained within the pods. It is greatly influenced

by atmospheric conditions, is very subject to injurious fermentation, and

imparts weight to leather through the absorption of a gummy substance

which is less waterproof than the materials imparted to skins by other

tans. In India, according to Thorpe {Madras Mail, 1888), divi-divi

cannot be successfully used without the aid of an anti-ferment.

Hummel (in connection with the Colonial and Indian Exhibition of

1885-6) was the first of the modern chemists to examine the Indian-grown

pods. He reported that they were inferior to the American and West-Indian.

Proctor (Leather Indust., 1898, 77) gives a classification of tanning materials

and shows divi-divi along with Aeada arabivn pods, myrobalans, etc., as a

pyrogallol tan. Mr. A. G. Perkins of the Yorkshire College gives the tannin of

these pods as ellagitannic acid. Dunstan found an inferiority similar to that

reported by Hummel. He had sent to him samples from Chota Nagpur in

Bengal, and after examining these expressed the opinion that the pod from

other parts of India (Bombay and Madras, etc.) might be foimd richer in

tannin than the Bengal sample. American pods, Dunstan adds, usually con-

tain from 30 to 50 per cent, of tanning matter. The Bengal pods were found

to contain only from 19-73 to 32-79 per cent. Warburg discusses the culti-

vation of divi-divi in German East Africa and fiimishes particulars of the

imports into Hamburg. [Cf. Stewart, Tanning and Currying Leather, in Select.

Rec. Govt. N.-W. Prov., 1870, also revised in Watt's Select. Rec. Govt. Ind., 1889,

100-11; Ind. Agri., March 1882; Cooke, Fl. Pres. Bomb., i., 413; Gamble,
Man. Ind. Timbs., 268 ; Talbot, List. Trees, etc. (2nd ed.), 141 ; Rec. Bot. Surv.

Ind., ii. (Plant Chota Nagpur), 99.]

C. dig-yna, Rotfl. ; Fl. Br. Ind., ii., 256 ; Hooper, Agri. Ledg.,

1899, No. 9; 1902, No. 1, 27 ; Dunstan, Imp. Inst. Tech. Reps., 1903, 192-7

;

Prain, Beng. Plants, i., 1903, 449. It is best known by the following

names :

—

vaheri, vaJceri-mal, kunti, amal-kucki (or kochi), nuni-gatch,

gaukungchi, sunletthe (or sun-let-the).

History.—By what appears to be an error, the pods of this prickly climbing

shrub have been called tari. teri, or tourhi. The earliest mention of them would

seem to be in an article by Mr. John Teil which quotes two letters from Mr. Sconce

of Chittagong, dated April 23 and July 7, 1847, addressed to the Secretary of

the Agri.-Horticultural Society of India. In the last letter Mr. Sconce gives them
their Chittagong name jeri (vi., 246-51 and app., 6-8). It seems probable the

true tari is c. stiintan ,- in fact tari is almost a generic word for tanning material

and is applied very frequently to myrobalans. The plant is met with in Central

and Eastern Bengal, Assam, the Circars and Burma, and according to Brandis

it occurs also in the Central Provinces (Sambulpur) and in the Western Peninsula.

Recently it has been experimentally cultivated in many parts of India and

192 ,•.:'•; ' •'

I



TANNING (TARI) PODS
CiSSALPINIA

DIOYNA
Production

ou.

Tannines

Medidns

History of

Present
Inquiry.

••ven in some foreign countries, the demand for the pods having been very
< onsiderable.

Properties and Uses.—Roxburgh named the bush C. oleottperma

ill allusion to the Oil afforded by the seeds, which he tells us was in some

|)iirt.s of the country employed as a lamp oil. He makes no mention of the

still more valuable property of the pods as a source of tannic acid. None

of the standard works published prior to 1890 make definite references Material.

to the use of the pods in medicine or as a tanning material, though

Buchanan-Hamilton {Stat. Ace. Dinaj., 1833, 170) states that they were

in his day much employed by the dyers. It may thus be said that while

these pods had been favourably reported on by Mr. John Teil of Calcutta

in 1848, they were subsequently forgotten for fully half a century. In

1892 Mr. E. M. Homes, Curator of the Museum of the Pharmaceutical

3iety of Great Britain, sent to the Reporter on Economic Products

)me " tari " pods that he had received from India as a medicine. He
xggested that an inquiry might be instituted into the source and available

ipply, and accordingly they w^ere identified. Tari pods were in conse-

lence included in the programme of operations of the Reporter for 1893.

circular letter was issued to the Directors of Agriculture in Madras,

jengal, Assam and Burma. In 1894 samples came from many districts

Burma. About the same time the Director of Assam (in connection

rith a monograph on dyes of that province, which he had under prepara-

ion) sent a sample of " teri " pods to be determined. He was at once in-

)rmed that they were the pods of C diguna regarding which a special

iquiry had been addressed to his office. Holmes had the pods analysed

1892 (by Messrs. Gonne, Croft & Co.), when they were found to contain

per cent, of tannin. Shortly after Evans published in " Leather " a

jport in which he mentions a yield of about 33 per cent. Wiesner (Die

jhst. des Pflanzenr., 1903, ii., 844-5), quoting from Hartwich (Die Neun
irzneidrogen, Pfl., 1897, 27) under Acacia digyna?^ mentions that the

contain 33'25 per cent, of tan, and, like Holmes, Evans and others.

Ids that if procurable in quantity they might come into extensive

In 1898 a large supply was in consequence procured from Sylhet,

)m many districts in Burma, and also from Chittagong. But it is

smarkable that so far none have been procured from the Circars, where

Roxburgh first found the plant.

The Forest Department have taken the greatest possible interest in Supply

lis new product (consult the late Mr. H. C. Hill's letter of July 20, 1901,

all Conservators of Forests). The Annual Reports from Burma and
bengal record from year to year the progress made. The Report for

penasserim (1901-2, 27) says, " There is no demand and the stock of 60

igs was sold for Rs. 4 per bag, a price that just covered expenses." The No Demand,

iport for the Southern Circle in 1902-3 states that the plant had proved

3y of cultivation, but adds, " As there appear to be no present demands
)r the pods, further plantations of this species are not wanted." It will

ms be seen to rest with the trade to say whether or not the expectations

of writers on this subject are to be realised.

A fair quantity of two sets of pods, secured through the Forest

Department of Burma, and a corresponding parcel from the Assam
stock, were consigned to the Imperial Institute, London and in due course

reported on by the Director. The two parcels (of pod-cases without High Yield

the seeds) from Burma were found to contain 53-82 and 53.86 per cent. »' Tannin.
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tanning material, while the Assam sample was still richer, viz. 59*89 per
cent. The report {I.e. 192) continues :

" With the view of obtaining

a practical opinion as to the tanning value of this powder, a sample
was furnished to a well-known tanning expert, who reports that he
is much impressed with the results that he has so far obtained ; they
compare very favourably with those furnished by the best divi-divi,

whilst the aqueous liquor from C digyna did not appear to undergo
the injurious fermentation which is the difficulty in the use of divi-

divi.''^ A second consignment from Assam was sent to the Imperial

Institute in 1900 and found to contain a slightly lower percentage of

tannic acid, viz. 45*4:5 per cent., also a third parcel from Burma, which,

however, contained more than the previous, viz. 60*5 per. cent. These
results accordingly place the pods among the richest of tanning materials,

and they undoubtedly impart an excellent colour to the skins. They
are, in fact, much richer in tannic acid than was supposed some few years

ago. It may therefore be added that it would be unfortunate (as seems
likely) if they should be destined to a second half-century of oblivion, such
as followed their original discovery by Mr. Sconce in 1847. [Cf. Gamble,
Man. Ind. Timbs., 266 ; Brandis, Ind. Trees, 247 ; Rec. Bot. Surv. Ind.,

ii. (Plants, Chota Nagpur), 99 ; Hanausek, Berichte der Deut. Bot. Gesell.,

1902, 77 (Gvsh.), (gives a long account of the microscopical structure of

the pods) ; Board of Trade Journ., 1903, i., 146 ; Chandra, Tanning, and
Working in Leather, Beng., 1904, 7 ; Chatterton, Tanning, and Working
in Leather, Mad. Pres., 1904, 47.]

Eichest of

Tanning
Materials.

D.E.P.,
ii., 10-2.

Sappan.

History of the
Name.

Derivation
of Sappan.

C Sappan, Linn. ; Tsja-Pangam, Rheede, Hort. Mai., 1686, vi.,

t. 2 ; Lignum Sappan, Rumphius, Herb. Amb., 1750, iv., 56-8, t. 21

;

Roxb., Corom. PL, i., 17 ; Beddome, For. Man., 90, pi. xiii., f. 1. ; Greshofi,

Nutt. Ind. PI, 1894, 121-4, t. 29 ; Fl. Br. Ind., ii., 255. The Sappan- or

Bakam-wood or Sampfen-wood, sometimes also called Brazilian-wood

(the name Brazilian being derived from braise (red coals) and thus
originally unconnected with the country of that name ; in fact, given

long prior to the discovery of Brazil). The better known vernaculars

of India are

—

bakam (hokom), tairi, teri, patang, pattdnga, sappanga,

chapangam, tein-nyet, etc.

Histoiy.—This plant is frequently mentioned in letters from East India Co.'s

servants at the beginning of the 17th century, showing that it was a well-known
article of trade even then. One of the earliest detailed descriptions of it, how-
ever, is that given by Rheede, where it is called tsia-pangam. That account was
followed by the Herbarium Amboinense, in which a long list of both the European
and Native names for it are given, but of these the Bengali russok need only be
here specially mentioned—a name that does not appear to be in use at the present
time since in Bengal it is generally known as bokom. It is also interesting to add in
this connection that Rumphius suggests the derivation of Sappan from the demand
of the Arabs for the wood to be employed in the construction of certain ornamental
boats or portions of boats. Hence, adds Rumphius, comes the Malayan sampan,
a decorated boat. He further tells us that the pegs (or wooden nails) employed
in ship-building are chiefly made of this wood. But the Sappan is a small thorny
tree of the Eastern and Western Peninsulas of India, also of Pegu, Tenasserim
and the Shan plateau of Burma—cultivated where met with elsewhere in India
and Burma. Hence with its Malayal name shappannam and its Tamil shappu,
it is more likely, as suggested by Yule and Biurnell (Hobson-Jobaon (ed. Crooke),
794), that the word sappan was derived direct from India itself and is not
Malayan. Gamble (Man. Ind. Timbs., 1902, 267) says he has never seen it

wild. Rheede observes that it prefers sandy places, is indigenous to Travancore
and cultivated as an ornamental and useful tree all over Malabar.
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Dye
and Uses.—The wood yields a valuable red Dye, which,

the days of aniline, was exported very largely from India to

rope. Recently the traffic has declined very materially. But the

e may also be obtained from the pods {tairi) and from the bark,

ce the necessity of not confusing the pods of this species with those

C (lif/f/mi^ which are nowadays also called teri or tari. The
ccounts given by both Rheede and Rumphius of the methods pursued

)V the dyers of India or of the East might be given as a modern
tement, so very accurate are these writers in most particulars. The
of lodh{leha) haik (Sf/iupfocos racemoHa, p. 1053) as a dye auxiliary,

d of chalk to deepen the colour and of alum to fix it, as also the circum-

nce that the colour is bleached or destroyed by acetic acid—these

d such other circumstances are fully detailed, Rumphius tells us

t in preparing the decoction the Natives throw a few grains of paddy
the boiling liquid. If the husk scales off, the boiling is regarded as

cient, not otherwise.

Sir Thomas Wardle speaks very favourably of sappan in wool-dyeing

in calico-printing. Of the pods, he observes that they are astringent

d much used in dyeing and tanning since they produce with salts of

n a rich black. It may be doubtful whether the pods alluded to are,

however, those of this plant ; they may be those of C. digyna. Sule,

speaking of Berdr, describes the manufacture of a special dye called

hai from the wood. Giles similarly says that in the Karenni country

plant known as the sawku (possibly sa-ppan) affords from the powdered
t a brick-red dye that on being boiled with cotton becomes permanent
requires no mordant to fix it.

By the Sanskrit authors sappan is often treated as a form or quality of

dal-wood. It is not generally recommended as a medicine either by
e Hindus or by the Muhammadans of India, but has for years been

Ciployed by Europeans in India as a useful substitute for logwood. [C/.

tpt. Cent. Indig. Drugs Comm., i., 156.] Ainslie speaks of the emmena-
gue properties of a decoction of the root.

According to the Pharmacographia there are two qualities of the wood
met with in Indian shops, viz. the Singapore and the Dhunsari, with a

third and less valuable obtained from Ceylon. It sells at from Rs. 30 to

^Bb. 42 per handy of 7 cwt., according to quality. Fawcett {Monog. Dyes

1007716., 15) calls it by the old name—" Brazilian-wood," and speaks of

it as imported from Siam and Malabar. It sells at Rs. 2 per 12 seers (24

U).) and is largely used in preparing gulal. Formerly it was extensively

ployed in Ahmedabad in cotton-dyeing but has been superseded by
ine, which is sold under the appropriated name of patanga. In this

ection it may also be remarked that in Lahore I found a yellow aniline

d in packets under the name piorina : illustrations of the direct adapta-

n of the aniline wares to the markets of India, the former being intended

supplant the classic patang and the latter the piori. [For chemistry

cf. Pharmacog. Ind., i., 500 ; Jourh. Chem. Indust., 1898, xvii., 691

;

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907,

262, etc.]

[Cf. Marco Polo, Travels, 1290, ii., 312, also n. 315 ; Varth6ma, Travels,

1510, 205 ; Garcia de Orta (though often cited, does not apparently allude
to it) ; Linschoten, Voy. E. Ind. (ed. Hakl. Soc), 1598, i., 121 ; Banerjei, Agri.
CtUtack, 199; Monographs, Dyes and Dyeing:—Hadi, 78; Fawcett, 15; Holder,
1896, 2; Banerjei, 1896, 13, 17, 23, app. ii. ; J. D. Fraser ; F. H. GUes, 4;
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THE PIGEON-PEA ^

H. G. Leveson, 6 ; B. B. Sule, 5 ; Notes on Dyes by Conserv. For. E. Girc. Burma,
1896 ; Liotard, Memo. Dyes, 24-6 ; Talbot, List Trees, etc., 141 ; Rec Bot. Surv.
Ind., ii. (Plants, Chota Nagpur), 99.]

D.E.P.,
ii., 12-5.

Pigeon-pea.

Origin.

Wild in Africa.

Varieties.

Bush with
Tellow-purple
Flowers.

Angola Pea.

Herbaceous
with Yellow
Flowers.

No-eye Pea.

Crops.

Intermediate
Form.

CAJANUS INDICUS, Sprenff. ; Fl. Br. Ind., ii., 217 ; Legumi-
Nos^. The Pigeon-pea, Embrevade, Pois d'Angole, Cytise des Indes, etc.,

dal, cadjan, tuvar (tuver), tur, thor, arhar (or arar, oror), rahar dal, lahar,

oroha, gela-mdh, togari, Jcanalu, peh-yen-khyung, etc., etc.

History.—The pigeon-pea would seem to have been introduced into the West
Indies (Grisebach, Fl. Br. West Ind., 191) and to America from Africa, and
apparently through the slave trade. It has been long cultivated in India,
but nevertheless no Indian botanist has recorded having found it wild, or
even naturalised, so that there would seem little doubt that in India it is an
introduced plant. It is not mentioned in any of the early Sanskrit works.
In Rheede's time (1686) it was regularly cultivated in Malabar, and bore
practically the same vernacular names as at the present day. On the other
hand, several travellers mention having found it wild in Africa. Schwein-
furth, according to Jumelle {Les Cult. Colon., 1901, 128), for example, dis-

covered it wild in the region of the Upper Nile. Welwitsch (Cat. Af. PI., i.,

pt. i., 266) speaks of it as cultivated and wild in the coast districts of

Angola—its vernacular name being jinsonge or quinsonge. Loureiro makes
mention of it as both cultivated and wild in China and Cochin-China, but as
opposed to that view Bretschneider does not allude to it as having been known
to the ancient Chinese scholars. Seemann speaks of it as introduced into Fiji

by the missionaries. In Madagascar it is an important and apparently very
anciently cultivated plant.

Varieties and Races.—There are two forms of this well-known pea, which by
some authors have been viewed as species. They are apparently of independent
economic value and hence may be here separately indicated :

—

C. bicolor, OC. ; Sloane, Hist. Jam., 1725, ii., 31 ; Burmann, Thes.

Zeyl., 1736, 86, t. 37 ; Hughes, Hist. Barbados, 1750, 199, t. 19 ; Cytisus

pseudocajan, Jacq., Hort. Bot. Vind., 1770, i., 54, t. 119; C. Cajan, Tussac, Fl.

des Antil., 1827, 4, 94, t. 32 ; Cytisus Cajan, Descourt., Fl. Pittor. et Med. des

Antil., 1827, iv., 221, pi. 280 ; Bot Reg., 1845, xxxi., t. 31 ; Duthie and Fuller,

Field and Garden Crops, 1882, ii., 20, t. 34. This might be described as a large

bush, 6 to 8 feet in height, according to Roxburgh, with a circumference of

20 feet around the extremities of its branches—in other words, twice the size

of the next form. The flowers are yellow streaked with purple, and there are four

to five seeds in the pods, which are also marked with dark streaks. Roxburgh
(the author from whom most recent writers have compiled) tells us that it is

commonly sown with the first rains in June, ripens its main crop in about nine
months, and yields 600-fold. It is in reality a perennial, but from its yielding

a poor second crop, is in India visually treated as an annual. In the West Indies
this is called Congo or Angola pea, and in India it is best known by the name
arhar.

C. flavus, DC. ; Rheede, Hort. Mai., 1686, vi., 23, t. 13 ; Plukenet,
Aim., 1696, ii., 293, Phyt., 213, f. 3 ; Rumphius, Herb. Amb., 1750, v., 377, t. 135,

f. 2 ; Duthie and Fuller, i.e. 20, t. 33. This is a much smaller plant than the
preceding. It has been described as having perfectly yeUow flowers, and usually

only two or three seeds in the pods, which are never spotted. It is known in the
West Indies as the no-eye pea and in India as thur or tuver. According to Rox-
burgh it is sown in September, occupies the soil as a rule for only three months,
and yields 100-fold.

Rabi and Kharif.—The recognition of these plants as distinct crops can hardly
be viewed as having received in India the attention that the subject deserves.

They practically correspond respectively to the rabi and kharif phases of most
Indian cultivated plants. In the Botanical Magazine (1879, xxxv., 3rd. ser., No.
6440) is given a beautiful illustration, and description by Sir J. D. Hooker of a
form of Cajaiius which was grown at the Royal Gardens, Kew, from seed
supplied from Calcutta by Sir George King. This proved to be botanically an
intermediate form that broke down the specific distinctions of (\ /la van and
c. bicolor. Subsequent writers accordingly accepted these as but varieties

of one species. In the plant grown at Kew the flowers were pure yellow, and the
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•tipellw those of /luvum, while the spotted pods were those of bttn»l»r. Many
years previously Jiicquin cultivated nt tho Botoitic (pardons of Vienna two
lorms of iutJttniiH, tho soods of which he tells us were obtained from Tranque-
bar (near Tnnjore) and from the Lesser Antilles respectively. The former grew ciinuitlo

a much lurgor size than the latter, and flowered freely. His admirable plate Influeacw.

WB the Indian plant to have been *'. biroinr. The plant cultivated in

ft' Antilles has boon repeatedly figured and described since Jacquin's time,
but in all cases it would also appear to be f. bimior. The inference may, in

lact, be drawn that that form is much more tropical in its habitat than *'. fln vttm,

ich in India is a cold-season crop.

MoUison (Textbook Ind. Agri., iii., 70-3) does not apparently appreciate Bombay Raow.
full value of the two botanical varieties indicated. He tells us that in

mbay there are two forms—(1) with white seeds, grown mostly in Gujarat ;

with red or light-brown seeds, grown to a slight extent in Gujarat and in
eral cultivation throughout other parts of the Presidency. " These va-
les," he then adds, " appear to hybridise freely when grown mixed."
e red-seeded variety does not grow well in the black soils of Surat and

lach." Further on he, however, says the tuver is raised mainly as a
:ed crop, and participates in the tillage given to its associate. It is grown Associated

Ith bajra (in that case being sown from Ist to 15th June) ; with juar (June- Crops,

"y) ; with kodra (June) ; with aeeamum (September), etc., etc. Thus in

mbay there are both rabi and kharif races of this pea, just as in most other
ts of India, and these correspond doubtless with the botanical varieties

iefly described above. The existence of two separate crops (the seeds of which
uld most probably not be interchangeable) is directly stated by the Annual
ports of the Department of Land Records and Agriculture, where the area
oted to the kharif and rabi forms is shown separately. In the Thana Oazetteer Period of

is stated that an early crop occurs on the uplands and a dry-weather crop on c*'''"*^-

late or rabi soils, and that these ripen in November and February respectively.
is thus certain that the existence of two such crops, one occupying the soil A. three-months'

only three months and the other for nine months, is a far more important ^ nine-months'

umstance than the colour of the pea, the more so since it seems probable
°^'

t tho peas may be white, red or mottled in both varieties, the colour of the
d being possibly a racial characteristic.

Cameron writes of Mysore that there are three forms of Cajanwi—a large Three Forms
m confined to gardens, known as turuk-togari, and two smaller field forms In Myaore.

own as walada-togari and aauna-togari respectively. Stewart, speaking of
Panj&b, observes, " The yellow and parti-coloiwed kinds are not uncommon, panj&b Fonns.
one as a cold-, and the other as a hot-weather crop." Of Raipvu:, we read of

ire being two forms of arhar or tur, a small and early form (possibly c. flavuti)

.own as harona, and a larger and late kind called mihi. Both these are said to
sown at the same time, but the former ripens about two months before the
ter. Duthie and Fuller tell us that bicotor is the form most extensively grown
the United Provinces, and that flavtin takes its place in the Central Provinces, u. Prov.
le tur grows remarkably well in Nimar—a man on horseback being often and 0. Prov.

impletely hidden within the fields. Roxbiu-gh was told of a third form met
h on the highlands which constitute the northern boundary of the Circars.
J. Wood {Rec. Bot. Surv. Ind., ii., 20) says that in Chota Nagpur there
three varieties and that these ripen in January, March and November,
u {Agri. Lohardaga, 1890, 69) observes that there are two forms known Two Forms.
maghoa and cheytoa, so named from the months when they come into season,
t the maghoa heis much larger peaa than the cheytoa. So again Banerjei Bengal and
gri. Cuttack, 1893, 82) says there are two kinds of arhar, the pala or Assam Forms.

itra and the dec or nali. Of Assam, Basu {Agri. Ledg., 1903, No. 6. 136)
arks that the dal grown locally is inferior to the imported pulse, and that
ordingly it is more frequently raised with a view to protect sugar-cane, than
a pulse. It ripens in March to April.

Cultivation.—Hot-season Peas.—Throughout the world pigeon-pea culti- Cultiva-
ition has been commended as desirable for all tropical countries, on account tion.

the green peas it affords being an excellent substitute for the common
garden pea, and it comes into season during the hot months when the ordi-
nary pea is not available. With this object in view its cultivation has been
extended into most temperate and moist tropical regions. An excellent
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Tield.

Wilt Disease.

account of the plant, for example, will be found in The Agricultural Gazette

of New South Wales (1892, iii., 6). In India it is most frequently grown as

Mixed Crop. a mixed crop, especially var. bicolor, and more particularly as a rotation

crop for cereals. The sowings are ordinarily in drills or lines that divide

the field and often are so arranged as to protect the intervening crop from
climatic inclemencies. A common system is every fourth row to be tur.

The yield cannot, therefore, be stated without information as to the

extent to which this crop occupies the soil. So again it frequently

remains on the ground for a much longer period than its associated crop

or crops. If grown alone on good soil the yield may be 2,000 lb. per
acre, but as a mixed crop it averages about 500 to 700 lb. or even much
less ; some of the test experiments in the Central Provinces, for example,
show a jdeld of only 400 lb. It is a hardy plant and thrives in seasons of

drought when other crops fail. It is one of the best leguminous restorative

plants known to the Indian agriculturist. \Cf. Agri. Ledg., 1894, No. 7, 198.]

Diseases and Pests.—E. J, Butler {Agri. Journ. Ind., i., pt. i.,

25-30) has rendered admirable service by his investigations into The Wilt

Disease of the Pigeon Pea and Pepper. " The former plant," he says,
" has been found to sufier habitually from a condition like that of flax

(linseed) which is known as " flax sickness " in Europe and America, and
which has thrown great difficulties in the way of successful flax cultivation

in several countries. The flax disease is due to a parasitic fungus de-

veloped in the soil, and an allied fungus is responsible for arhar sickness

in India." In consequence consecutive cultivation of flax or pigeon-

pea on the same soil is followed by disastrous increase of the disease. At
Distribution. present it is " found over an immense extent of country ; Bombay, the

Central Provinces, the United Provinces and Bihar being the areas most
affected." It has been reported from the Panjab ; in fact, " with the

exception of Madras," where Butler says he has " neither seen nor heard
of it," one may assume that wherever the crop is extensively grown, the

disease is to be found. The reader desirous of full particulars should con-

sult Butler's paper. It will there be found that the fungus in question is

described to penetrate the tissue of the plant and to accumulate within

the vessels that carry the food supplies, thereby causing the pigeon-pea

to turn black and decay gradually until it is completely wilted. "It is

thus clear that no direct treatment can be successful against a disease of

this type. The parasite early enters the internal tissues of the plant, and
is then out of reach of any curative application." Our author conse-

Treatment. qucntly explains that there remain but two possible methods of diminishing

the ravages of this disease. The first is the introduction of longer systems
of rotation than are usually followed with arhar cultivation, so as to

give time for the soil to be freed from infection. The second, the dis-

covery or production of wilt resistent forms of the plant. In 1894, while

touring through the Central Provinces and Berar, I discovered a disease

very prevalent on the tur, and ascertained that it was caused by a parasitic

fungus on the roots {Agri. Ledg., 1895, No. 20, 322) ; and very likely,

therefore, it was the disease here dealt with.

Turning now to the pests, it may be observed that a caterpillar, ille,

often destroys the first crop of pods ; but frost is by far the most serious

danger. On usar {reh) soils it will not thrive. [C/. Agri. Ledg., 1897, No.

13, 231 ; 1901, No. 13, 424 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1907,

i., 142, 149, etc.]
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THIRD IMPORTANT PULSE

rArac and Production.—It is impossible to form any trustworthy

ictusions regarding the total supply of this dal iu India, or of the area

ider the crop. Mollison speaks of 700,000 acres in the Bombay Presidency.

ithie and Fuller estimate for 3J railion acres in the United Provinces

partly or entirely under it. In recent Bombay official papers mention

made of 566,465 acres kharif and 14,024 acres rabi having been in

)2-3 under this crop. It is not known if these figures were worked

xt as pure or as mixed crops. In the Season and Crop Report (1905-6),

ie area in the Presidency proper is said to have been 443,365 acres.

connection with the United Provinces we read of 2,039,692 acres,

)ubtless mixed crops, and for the Central Provinces 262,493 acres, both

jturns being for 1902-3. In connection with Berdr it has been stated

iat for the year named there were 266,709 acres under this pulse, all

town as kharif crops. Regarding the other provinces of India no recent

imates are available, so that a full statement of the area for all India

mot be furnished for any one year. It is placed in official statistics under

le heading of " Other Food-grains including Pulses," of which the total

)r all India has, during recent years, ranged from 27 to 29 million acres.

Similarly particulars cannot be afforded regarding the trade in the

jeon-pea since it is placed under " Other sorts of Grains and Pulse."

[oUison says that the dry pulse sells at from 35 to 40 lb. per rupee, and

exceptionally cheap years 50 lb. or more to the rupee may be obtained.

le official publication Prices and Wages (1906, 72-3) gives an elaborate

itement of the annual returns (seers per rupee) of this pulse in all

rovinces of India back to 1861, A further table {I.e. 122-3) re-

ices these to quinquennial averages, and the following are the prices

jven for the five years 1901-5 :—Eastern Bengal and Assam, 10*8

jrs per rupee ; Bengal, 11*75 ; Agra, 12"59
; Oudh, 13-01 ; Rajputana,

14-18
; Central India, 10-32

; Panjdb and N.W. Frontier Province, 10-49
;

id and Baluchistan, 9 ; Bombay, 9*56
; Ber^r, 10-15

; Central Pro-
* Vinces, 10*65

; Nizam's Territories, 15-97
; Mysore, 7'02

; Upper Burma,
•19

; Lower Burma, 8-37 (the seer equals approximately 2 lb.).

Economic Value.—In India the pulse is highly esteemed by the

fatives, who regard it as the third in rank of importance among
leguminous Seeds. Taleef Shereef (Playfair, transl., 1833, 10)

describes it at length, adding that a decoction of the leaves makes an
itiseptic wash. It enters very largely into the vegetarian diet of the

idus and is sold either in the form of split peas or as pea-meal, of which

reet cakes are often made. Many of the early European authors, writing

)i the East Indies, speak of this pea as in demand by seafaring people.

"Iheede, for example, says it is specially valued as a food for ships' com-
mies. Burmann observes that pigeons live on it, and men chiefly when

^n board ship. Decoiirtilz (I.e. 222) remarks that from the peas may be
prepared a sort of sago much sought after by British and American
iilors—an observation that recalls the parody on " The Mariners of

England " who lived on " yellow peas " (see Clear, p. 295).

Sometimes the tender green pods with their contained peas are in

India cooked in curry like French-beans. They constitute in fact an
excellent Vegetable much neglected by the Europeans resident in

India. Of the ripe peas there are, as already indicated, at least two
seasons of their coming into market, viz. November to December for

the early crop, and February to April for the late. The chief crop is the
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last mentioned. The plants are cut ofi close to the ground by a sharp

knife and conveyed to the homestead, where they are stacked on the

threshing-floor. The leaves and pods are then stripped or shaken oft

Fodder. and the grain thrashed out. The leaves form a valuable Fodder, and
occasionally a pruning of the young shoots is taken and given to cattle.

The outer integument of the seed with part of the adhering kernel is a

favourite food for milch-cows—it is known as chuni {Agri. Ledg., 1895,

No. 6, 75). The pea or meal is largely employed as a cattle-medicine.

[C/. Cattle Diseases, Agri. Ledg., 1896, No. 28, 275, 283, etc.]

Church {Food-Graina of Ind.) gives the composition of the husked pea as :

—

water 105; albuminoids 22-3; starch 60-9; fat 2-1; fibre 1-2; and ash 3'0.

The nutrient ratio is 1*3 and the nutrient value 80. "It is wholesome and
nutritious when properly freed from the husk, its irritant and laxative character
being thus greatly reduced. It is not unusual to find that the higher-priced
and finer qualities of this pea have been slightly oiled before sale, to improve
their appearance. This practice is not unknown in reference to wheat in the
South of Europe." Leather {Agri. Ledg., 1901, No. 10, 356) has published
his analyses of some four samples of this pea : one, a white, and two, red
peas from Poena, and a fourth from Cawnpore. His results for the white pea
may be here given to allow of comparison with the above :—moisture 6'77

;

oil 6-93
; albuminoids 13-25 ; soluble carbohydrates 51-38 ; fibre 18-10 ; soluble

minerals 6-44; sand 3-13; total nitrogen 2-45; albuminoid nitrogen 2-12.

Leather thus found higher proportions of fibre and minerals than given by
most other chemists. (Cf. Greshoff, Chem. Zeit., 1903, No. 42.]

The stalks are used as fuel, the larger ones being prized for the charcoal
sold to the makers of gunpowder. The thin straight branches are employed
for roofing and basket-work, as also for the wattling of carts and the tubular
wicker-work linings of wells.

In Northern Bengal and Assam the arhar is specially grown as a food-plant
for the lac-insect. One of the earliest accoimts of this special industry (lac-

rearing) was written by Buchanan-Hamilton in his Statistical Account of Rangpur
(1809). He there gives the plant the name of mendu-kolai and says the seed
is sown in the spring, generally in the form of a hedge around gardens. In the
beginning of the cold season the insects are applied by tying to each bush a
small branch containing those about to produce larvae. A year afterwards
the twigs of the bushes are then found to be covered with the lac incrustations
{Agri. Ledg., 1901, No. 9, 218). There would seem to be much less lac reared
on arhar in Bengal nowadays than in former years. In Assam the opinion
is held by the Garos and Miris that while the lac-insect may be reared on many
plants, the arhar forms its most convenient and suitable food. If sown and
well watered in November, the young plants are fit to be transplanted at the
close of the following rains—end of October—and each should average 4 feet

in height. They should be planted 4 feet by 8 feet apart (about 1,360 to the
acre), and will be ready to receive the insects two years after date of sowing.
They should be charged with stock-lac in November : about 40 lb. will be
necessary to the acre. One year later, the crop should be obtained, each bush
yielding about 8 lb. or 6 lb. of cleaned lac, which at present rate would fetch
about £144 per acre, less expenses. If well cared for and properly pruned,
to prevent flowering, seed for next year's crop being left on the bushes, the
same plants may continue to yield for several years. [C/. Agri. Ledg., I.e. 232,

271]
Sillfworms. Jumelle {Les Cult. Colon. {Aliment.), 1901, 128-31) gives a most interesting

account of the cultivation of this plant in Madagascar for the purpose of feeding
a special silkworm {landibe) of that country. This industry exists mainly in

the south of the island at Betsileo. It would appear to be a silk that
resembles tasar or eri. The landibe is said to be the Horoceras cajtuu of ento-
mologists. It lives in the open air, and forms its cocoons among tufts of grass placed
within the bushes for that purpose. It lays its eggs in March, is in chrysalis for

one month, and takes eight days to spin its cocoon. It requires a warm, sheltered
situation. Tussac {Fl. des Antil., 1827, iv., 94-6) also alludes to the fact

Ar?iar Silk. that a silkworm is reared on the leaves of the Angola-pea. Arhar silk would
thus seem well worthy the attention of the Indian cultivators as a possible
additional source of revenue.
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CANES AND RATTANS
CALAMUS

SPECIES

CALAMUS, Linn. : Fl. Br. Ind., vi., 436-62 ; Beocari, Reo. Bot.

>iirv. Ind., ii., 197-230 ; Gamble, Man. Ind. Timbs., 1902, 734-7 ; Mason,

Huntut and Its People (ed. Theobald), ii., 137-9 ; Brandis, Ind. Trees.,

190(5, 660-4; Palme^b. A genus of tropical palms, often climbing;

the long rope-like stems of several species constitute the chief qualities

.if the "Canes and Rattans" of commerce.

History.—Rattan, it may be explained, is synonymous with Cane, is

1 fact identical, being the Malay word rotan—a cane. In modern

the word " reed " denotes as a rule a hollow grass-stem (the

iboo is an arborescent reed), and the word " cane " implies a solid

i-stem. The separation into canes and reeds, whether etymologically

rect or not, is a convenient industrial distinction. In fact the only

jirable exception might be made in the case of the solid bamboos

lie bamboos, as they are often called). These are used as walking-

Icks, lance-shafts, and even more directly for some of the purposes for

ich the true canes are specially employed. But certain species of one

two other genera of palms such as Dmmonoropa and l*lectocomia

used indiscriminately with those of Calamus as true canes.

Species and Varieties,—Before proceeding to discuss the Indian

ide in " Canes and Rattans " or to furnish particulars regarding the

sociated industry of Basket or Wicker-work, it may be desirable to

Lumerate the more important species and to exhibit, while doing so,

[eir habitats, their better-known vernacular names, and their special or

individual properties and uses :

—

" Calamus acanthospathus, Qriff. ,- the gouri-bet, pukha-bet, rue, ru, etc. An
ensive climber found in Eastern Nep«d, Sikkim, Bhutan and the Khasia hills

l^altitudes of 2,000 to 6,000 feet. Gamble says, " the best of the rattan canes

i^Bikkim. The canes are rather thick, and where obtainable are used for cane-

iges, chair-making, and walking-sticks, but are now getting scarce."

C. gracilis, Roxb., Fl. Ind., iii., 781. The mapur'^et, kraipang, hundi-bet.

pper Assam, the Khasia hills, Cachar and Chittagong—a species with very

ider canes.

C. Guruba, Ham., in Mart., Hist. Nat. Palm, iii., 206, t. 175, f. 1

;

onorops Ouruba, Mart., I.e. 330, var. MaateraianiLa and var. HamUtoniamia).
I keyini (or kyeing-ni), aundi-bet, quabi-bet. A scandent plant met with in the

sts of Bengal, Assam, the Khasia hills, Chittagong and Burma. The slender

les are used in basket-work.
C. latlfollus, Roxb., Fl. Ind., iii., 775; Beccari {I.e. 211) regards macracanthua

i a subspecies. The dangribet, brul, korak-bet, sain, yama, yamata kyeir (or yan-ma-
hta) ; and var. macracanthus—ruebee, rabi, groom, phekori-bet. A stout climber

found in the Sikkim Himalaya, the Terai and East Bengal to Assam, Chittagong
and Burma. These canes are very strong and much in demand for walking-sticks

and all forms of basket-work ; the brul has the reputation of being best suited

for walking-sticks. This is by far the strongest cane that finds its way into

_Indian trade at all plentifully. By most persons, in fact, it would very possibly

regarded aa the true rattan of the commerce of the Eastern side of India
' of the greater part of Burma.
C. leptospadlx, Griff. The lat, chemchun—a scandent slender species of the

ip valleys of the Eastern Himalaya and Terai swamps, the Khasia and
;a hills and Manipur. Canes thin and apparently not of much value, though

locally.

C. Rotang, Unn. -, Roxb., Fl. Ind., iii., 777 ; Fl. Br. Ind., vi., 447

;

krt.. Hist. Nat. Palm, iii., 334, t. 116, f. 8; Blume, Rumphia, 1847, iii., 33;
Roxburghii, Qriff., in Calc. Joum. Nat. Hist., v., 43 ; C. monicua, Roxb., I.e. 783

;

acipionum, partly Lamk., Encycl., vi., 304; Dodge, Uaeful Fibre Planta of th^

World, 102. A very numerovis assortment of vernaculars might be given for this

plant such as :

—

bet, bent, pepa, pemu, prabba, veto, natar, perambu, rotan, etc.

An extensive climber found in the Central Provinces, the Deccan, Kamdtak,
Konkan and Ceylon. According to Roxburgh it is a native of Bengal and the
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Coromandel Coast, delights in a rich moist soil, where there are btoshes and trees

for it to climb on. It seems probable that Roxburgh may not have sufficiently

separated this from the two following species as cane-yielding plants, c. itotang
proper is not met with in Bengal. The slender stems are the common rattans
of Central and Southern India ; they are used for basket- and wicker-work,
chairs, mats, blinds, etc., but are not strong though easily worked. [C/ Taylor,
Topog. Stat. Dacca, 1840, 52 ; Brandis, Ind. For., 1887, xiii., 55 ; Thiselton-
Dyer, Ind. For., I.e. 185.]

C. tenuis, Roxb., Fl. Ind., iii., 780; Griff., Palma Brit. Ind., 1850, 57,

t. 193, A, B, c ; Prain, Rec. Bat. Surv. Ind., ii., 347. This is the bet, bent,

chachi-(sanchi) bet, bandhari bet, kring, jalla bet, jali, etc. A very long scandent
plant met within the Sub-Himalayan tracts from Dehra Dun eastwards to Assam,
Sylhet, Chittagong and Pegu. This is the common cane of Northern India
and Bengal. It is largely used for basket-work, mats, screens, chairs, etc., etc.

The fruit is eaten in times of scarcity. [Cf. Innes, Jungle Prod., etc., 1898, 13.]

C. viminalls, WHld. ; Palmajuncua viminalis, Rumph.— a Javan plant

;

var. fasciculatus, Becc. (C. fasciculatus, Roxb., Fl. Ind., iii., 779). The
bara-bet, pepa beti, amla vetasamu, kyeinga, etc., and according to Roxburgh
it is the umba-vettia of Sanskrit. It is a stout scrambling and climbing species

of Lower Bengal, Orissa, the Kamatak, Chittagong, Bvu-ma, the Andaman Islands,

Penang and Cochin-China. Cane thin but strong, makes excellent walking-
sticks and is the chief rattan of the Eastern Peninsula.

Dsemonorops Jenklnslanus, Mart., Hist. Nat. Palm., ii., 327 ; Prain, Rec.

Bot. Surv. Ind., ii., 347. This is the gola-bet, gallah, etc. A stout scandent
rattan found in Eastern Bengal, Darjeeling Terai, Assam, the Khasia hills, the
Sundribans and Chittagong. The canes are long but are said to be rather soft,

though extensively used for basket-work.
D. Kurzlanus, Becc, I.e. 219. A stout species of the tropical forests of

the Andamans, giving useful canes and a kind of dragon's-blood gum.
Plectocomla hlmalayana, Gnff. ; Calc. Joum. Nat. Hist., v., 100. Fl. Br.

Ind., vi., 478. The runul, ranol, etc. A gregarious climber found in the Sikkini

Himalaya. The thin stems are employed for tying fences and in common basket-
work.

Canes and Rattans: Basket- and Wicker-work.—Few
plants are more useful to the inliabitants of moist tropical regions than

the canes and rattans. The long scandent stems constitute the canes of

commerce.
The stems when freshly cut contain a large quantity of liquid,

which may be collected by blowing through short lengths, and from
this, by evaporation, a red resin may be obtained. One of the best-

known qualities of that resin is sometimes called " East Indian Dragon's-

blood." This is, however, for the most part prepared from the fruits of

several species of CaUumis, met with in Eastern Sumatra, South Borneo
and Penang. The gum exudes naturally from between the scales of the

fruit, but inferior qualities are obtained by boiling the fruits or by tapping

the stems. The only Indian species hitherto reported as affording this

resin is D. Kurzianus—a species already briefly indicated. The false

Dragon's-blood, met with in Indian commerce, is imported into Bombay
from Sumatra, Penang, etc., in large cakes or is found compressed into

bamboo tubes. The true Dragon's-blood is, however, procured from

Socotra and is derived by tapping the stems of several species of

Draccena not Calamus. [Cf. Yearbook of Pharmacy, 1884, 234-6 ; 1897,

180 ; Pharm. Joum., 1893, xxiv., 47, 108 ; Pharmacog. Ind., iii., 532-5

;

Kew Bull, 1906, 197-9.]

The fruit in the species of Calamus is produced in great clusters, and

the inner succulent layer is often an edible refreshing bitter-sweet pulp. The

roots and young sprouts are eaten as vegetables and somewhat resemble

asparagus. But the species of the above-mentioned genera owe their chief
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BASKET- AND WICKER-WORK
CALAMUS

Trade in Canes

value to the great strength more particularly of the outer woody layer of

their long flexible stems. As substitutes for ropes these are invaluable, and

in the countries where they abound, canes 300 to 400 feet in length are fre-

quently employed as the bearing-ropes of suspension-bridges. They are

also used in towing heavy objects, stones, logs of timber, etc., and formerly

were much valued in the East as cables for ships. The smaller canes are

extensively employed throughout the world in basket-work both entire

and stripped. Chairs, sofas, couches, baskets, etc., are constructed of

entire canes wound round and round and fastened to each other by thin

trips of the cane-bark. When the interstices are filled up, they become
rater-tight baskets and granaries. A strong and durable floor-mat is

limilarly made of these canes placed close together and held in position by
iders of cane-bark. Canes are also very largely used as walking-sticks,

ibrella-handles, and to give strength in saddlery and harness. Loureiro

''I. Cochinchin., 1790, 210) under C. Scipionum says, " Pro baculis ex
ignitate, vel elegantia manu gestandis "—a description fully applicable

the Malacca and Whangee canes of to-day. But of course the chief

Uuropean use for canes is in furniture and basket-making. Machinery
now utilised in stripping the barks into cane-ribbons, thus leaving

le core in the form of a perfectly round and even rod. These rods

re employed in the construction of fancy baskets, chairs, window-blinds,

rhere great strength is not essential, and they have the advantage over

le silicious stronger bark-iibbons in that they take coloux readily. The
raste fibre obtained during stripping and trimming the ribbons and cane-

is used in upholstery along with, or as a substitute for coir. Wiesner
iDenkschr. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 15-6) refers

speatedly to the Chinese emplo3anent of rattans in the manufacture of

japer. Tschirch {Indische Heil-und Nittzpflanzen, 1892, 169) very pictur-

jquely describes the varied uses of the cane from caned boyhood to cane-

ited dotage. His illustrations are forcible, but add little or nothing new.

[anausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 255-61.]

Trade in Canes.—The Foirest Departments of the various provinces

[>f India, including Burma, publish annual reports from which it might
gathered that the yearly crop of canes amounts to about 10,000,000

lunds and the annual revenue therefrom from Rs. 50,000 to 60,000. The
jports of the Conservators of Forests in Burma for the year 1904-5,

)r example, show a total revenue from canes amounting to Rs. 37,775.

Phe imports of canes and rattans into India from foreign countries

lay be said to average from 30,000 to 40,000 cwt., valued at from 2 to 3|
ikhs of rupees (38,436 cwt., valued at Rs. 3,85,674 in 1906-7). These come
lainly from the Straits Settlements and Siam. The exports to foreign

Countries of Indian canes come to from 1,000 to 3,000 cwt., valued at from
20,000 to Rs. 50,000 (2,427 cwt., valued at Rs. 38,100, in 1906-7), but

addition there is also a re-export trade (foreign canes exported) formerly

)f about the same quantity and value as that just mentioned, but showing
considerable diminution in recent years (673 cwt., Rs. 11,291, in 1906-7).

It is thus significant that India, with its vast supplies of canes and rattans,

'lould not be independent of foreign tropical countries, and the explanation
lay possibly lie in the cheaper sea as compared with land transit. Large

towns like Bombay, Calcutta and Madras find it more economical to

obtain their supplies from the Straits than from the inland forests of

India. (See Baskets, p. 115 ; also Mats and Matting, p. 775).
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PINNAY OR DOMBA OIL
CALOPHYLLUM
INOPHYLLUM
Mast--wood

[C/. Paulus .^gineta (Adams, transl.), iii., 171 ; Linschoten, Voy. E. Ind. (ed.

Hakl. Soc), i., 96-7 ; Birdwood and Foster, E.I.C. First Letter Book, 201, 480
;

MilbTorn, Or. Comm., 1813, ii., 133, 506 ; Robinson, Desc. Ace. Assam,, 1841,
53-4, 360, 368-9 ; Lewln, Hill-tracts of Chittagong, 1869, 131-2 ; Jackson,
Comm. Bot., etc., 1890, 158; also in Journ. Soc. Arts, xxxvi., 1109, 1122; Agri.
Bull. Straits and Fed. Malay States, April 1903, 129-36, 157-60 ; Bull. Imp.
Inst. Board Trade Journ., suppl., Dec. 31, 1903 ; Wiesner, Die Rohst. des
Pflamenr., i., 172, 339; ii., 59, 185, etc.]

D.E.P.,
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Mast--wood.
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CALOPHYLLUM INOPHYLLUM, Linn. ; Fl. Br. Ind., i.,

273 ; Gamble, Man. Ind. Timbs., 57 ; Cooke, Fl. Pres. Bomb., i., 80

;

Pharmacog. Ind., i., 173 ; Brandis, Ind. Trees, 1906, 54 ; Guttifer.^.
Mast-wood, the sultana-champa, surpan, surangi, pinnay, punang, puna,
undi, ponnyet, etc.

—

punngaa (Sansk). An evergreen tree, which in some
localities, especially when near the sea, attains a considerable size. It

is indigenous throughout the Western Peninsula, Orissa, Ceylon, Burma
and the Andaman Islands, and is distributed to the Malay, Polynesia,

Australia and the islands of Eastern Africa.

Species and Varieties.—Besides the above there are four other species of
Caloitiiyiiuni worthy of special mention in this place. These are :—(1) C
jtoij/anthuin. Wall., the kandeb, kironli, kraidone ; an evergreen tree of Northern
and Eastern Bengal, the Khasia hills, Chittagong and Martaban. (2) c: ftttecta-

btie, Willd., the pantaga, lalchumi, dakar-tdlddd ; a tall evergreen tree of
Tenasserim, the Andaman Islands and Ceylon. (3) c. tomentosutn, Wight,—
the Poon Spar, nagari, surhoni, etc. ; a large evergreen tree often 150 feet in

height, self-propagated in the western coast forests from N. Kanara to
Travancore. (4) c itigiitianuni. Wall. ; the bobbi, irai, cheru pinnay, an ever-
green tree foiind along the Western Ghats from the Konkan to Travancore.

Properties.—There appears to be little doubt that the true Gum Tacamahaca,

formerly attributed by some writers to f. itiophyuum, is neither obtained from
that nor from any other Indian tree. But when wounded the stems and also the
fruits of the mast-wood exude a small quantity of bright-green pleasantly scented
Resin (soluble in alcohol) which is not collected nor made any use of at the present
day. Rheede observes, however, that it is emetic and purgative, so that it would
appear to have been formerly of medicinal value. From the seeds is expressed a
greenish-coloured Oil, known as Pinnay or Dqmba Oil. According to some the
yield is as great as 60 per cent, by weight, and the oil is said to congeal when cooled
below 50°. The seeds are collected twice a year, in August and again in February.
The oil possesses a disagreeable odour and flavour, but is fairly extensively used
for burning, and is valued, especially in Polynesia, as an external application in

rheumatic affections. Mixed with chaulmagra oil (p. 1068) is also employed for ex-
anthematous eruptions. In Pondicherry the oil is believed to be very useful
in the treatment of scabies, a property specially mentioned by Rheede in 1686, and
again by Rumphius in 1750. The chief centres of production are Bombay,
Goa, Travancore, Tinnevelly, Tanjore, Puri, etc. It is said to fetch a little

more than half the price of cocoanut oil and is fairly extensively exported from
India to Burma. The oils of ('. tomentosutn and v. rvif/htianuni are
similarly expressed from the seeds, but do not differ in properties and uses from
that of c. iinnthyiiutn. Rumphius affirms that in his day the bark was
boiled down along with that of a plant which he named Sideroxylon, and the
decoction given as a purgative ; he also states that warriors carried a little bottle

of the oil by their sides and smeared it on their spears and bolts, believing that
they were thereby more likely to pierce the objects against which they were thrust.

The Timber is moderately hard and close-grained, and by Sebert [Les Boia
de la Nouvelle GaUdonie) is believed to be magnificent for cabinet-work. Alf
the species, and in particular the Poon Spar f. touientostim, are highly
serviceable for masts, spars, railway-sleepers, machinery, etc., but for these
purposes are much less in demand than formerly. Linschoten

(
Voy. E. Ind. (ed.

Hakl. Soc), i., 67) alludes to the "long masts for shippes " sold at Cananor,
and Hamilton {New Ace. E. Ind., 1744, i., 267) says the Poon-masts are heavier
and stronger than fir. They are sometimes employed, especially c. polyantuum,
in boat-building. \Cf. Elliot, Fl. Andh., 1859, 155, 160 ; Moodeen Sheriff, Mat.
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CALOTROPI8

OIOANTEA
Ak

V / Mad., 1891, 46-7; Bidie, Cat. Prod. Paris Ex., 1878; Man. Triihinopoly,

l^,^. 77 ; Lisboa, Useful PI. Bomb., 12 ; Hooper. Rept. Labor. Ind. Mus. (Indust.

Soi-.). l»U4-r>, 24, etc.]

CALOTROPIS GIOANTEA, It. Jii\ ; and C. ppocepa, R.

Br. ; Fl. Br. Ind., iv., 17 ; Wight, Illmt. Ind. Bol., ii., t. 165, 166a ; also

/c, t. 1278 ; Gamble, Man. Ind. Timbs., 491 ; Cooke, Fl. Pres. Bomb., ii,,

151 ; AscLEPiADEiB—the Swallow-worts.

Habitat.—The two species indicated above are so nearly the same from
the practical standpoint that they may here be treated conjointly. The
}rmer is an erect spreading perennial bush which chiefly frequents waste
mds in the warm moist tracts of most tropical countries, in India being
specially abundant in Bengal, Assam, South India, and distributed to

eylon, Singapore, the Malay and China. The latter is a slightly

laller plant, met with chiefly in the drier regions, and so far as India

concerned is most abundant in the Sub-Himalaya (from the Indus to

le Ganges), also in Central India, Rajputana, the Deccan and Upper
Jurma, and is distributed to Persia and Tropical Africa. Both species

re known by the following names :

—

maddr (sometimes written by
Europeans as mudar or even muder), dk, dkanda, drka, rui (a name
scially suggested by the silk-cotton), yercum, erukkam, jilledu, yekka,

ikku, etc. But the former species is sometimes called the purple and
le latter the white dkanda—the drka and dlarka. The name maddr is

lerived from the Sanskrit manddra, hence the synonyms rudra, aditya,

irya-pattra. To its name arkaparna (sun or lightning-leaf) is doubtless

lue the tradition of its blinding properties.

History.—One of the earliest European writers to describe this plant was Pros-
er Alpinus (De PI. ^gypti, 1592, ch. xxv.). He tells us that it is the beidelsar
' Alexandria, where it grows in damp places. Rheede was the earliest Indian
}tanist to narrate its properties (Hart. Mai., 1679, ii., t. 31), and he furnished
most accurate drawing of it. He calls it ericu. Rumphius {Herb. Amb.,

\155, vii., 24, t. 14, f. 1) gives a poor illustration but describes the plant
great detail under the name of mador. Jones {As. Res., 1798, iv., 267)

sals with it under the name area. Roxburgh placed it in the genus AHviettlnn,

id Robert Brown a little later assigned to it a separate position under
tiotroftiM. It is a sacred plant with certain Hindus, and is associated with the

observances of the maruta or winds, the demigods of rudra. The ancient Arabs
so appear to have had superstitious beliefs regarding it since they associated
with sun-worship. It is a popular tradition in many parts of India that

le great Emperor Akbar was so named from having been bom under the
ie of an ak bush. It is the uahar of the Arabs and the khark of the Per-
3, but the former seems to be a generic word for milk-yielding plants and

^as possibly restricted to VuiotropiM at a comparatively late date. Abu Hanifeh
Vaa perhaps the first Arab writer to give an explicit account of it, but much
Beful information will be found in the writings of Ebn Baithar (Southeimer,
ransl., 1842, ii., 193). [Gf. Joret. Lea PL dans L'Antiq., 1904, ii., 354.]

Properties and Uses.—This plant may be said to yield Gutta-percha
rom the milky sap ; a strong Fibre from the bark ; a useful Floss
rom the seeds ; and a IVIedicine from the root-bark. Space cannot,
however, be afforded to do more than review even these properties very
)riefly, and there are many minor ones that cannot even be mentioned.

The Outta-percha.—The inspissated and sun-dried sap (milk) drawn
rom the stems constitutes the madar gutta of India. Hooper {Rept. Labor.

^Ind. Mus. (Indust. Sec), 1905-6, 29) calls it a pseudo-gutta and gives its

composition as " 37-9 insol. ; 52*9 resin ; and 9-2 ash." He then adds that
it contains large quantities of alban and flua¥il resins (see p. 627). There
arc largo tracts of the sandy deserts of Rajputana and Central India, as
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also of Sind, in which this plant is not only the most prevalent but almost

the only form of vegetation met with. In many instances also it has been

observed to be the pioneer in the reclamation of sterile tracts (see Alkalis,

Rehy p. 53). If, therefore, a demand could be originated for any one or

all collectively of the products of this plant, much good might result to

India. Its production could be fostered and by selection and cultivation

the quality and quantity of the produce improved, until the plant assumed
the condition of a regular crop for poor soils. But unless some method
could be designed for extracting the milk from shoots cut on account of

their fibre, it is feared that it would not pay to tap the plant specially for

its gutta. The stems and twigs are too small and the yield from each too

little to justify the opinion that methodic tapping would prove remunera-

tive as an industry by itself. Moreover, it has been found by chemical

experiment that Calotropis gutta, being a fairly good conductor of

electricity, is not suited for electrical purposes and is thus very possibly

debarred from one of the most profitable markets for this class of product,

Heyne [Tracts, etc., Ind., 1814, 245) says that the milk instead of reddening

vegetable blue colours, changes them to green. [Cf. Kew Bull., 1886, 45.]

Bark Fibre.—The bast fibre has attracted considerable attention and
been spoken of as one of the best of Indian fibres. The great difficulty

appears to consist in the inability to separate it rapidly and cheaply.

Unfortunately the fibre cannot be prepared by retting the stems since

it is reported to rot when so treated, and yet the cleaned fibre when made
into fishing lines and nets (as is the case in Karachi) seems quite durable

and very strong, especially when used in sea-water. Mr. Liotard, after

many experiments performed in Calcutta with fibre-extracting machinery

generally, arrived at the unfortunate conclusion that the hopes formerly

entertained by himself and others regarding this particular fibre were

never likely to be realised :—(1) because of the small percentage of

fibre (1*56) to weight of stems, and (2) the shortness of the ultimate

fibre. But in recent experiments conducted at the Imperial Institute

with a sample procured from Madras, Dunstan found that the staple

measured fully 12 inches. [Cf. Agri. Ledg., 1899, No. 2, 7.] Dodge
{Useful Fibre Plants of the World, 1897, 104) observes that an acre of

ground planted 4 by 4 feet with this plant will yield 10 tons of green

stems and 582 lb. of fibre : this would mean a yield of roughly 2*6

per cent. He then adds that the fibre possesses many of the qualities

of flax though somewhat finer. Its fineness, tenacity, lustre and softness,

in fact, fit it for many industrial purposes. Cross and Bevan foimd that

when nitrated it could hardly be distinguished from silk, and long years

ago Wight showed that a rope of this fibre broke with a weight of

407 lb. when a similar rope of cotton gave way with 346 lb., and coir

with 224 lb. It is, however, quite incorrect to affirm, as has been done

by Wiesner {Die Rohst. des Pflanzenr., 1903, ii., 317), Dodge and others,

that this fibre is widely used in India. Although prepared to a small

extent for very special purposes, the greatest possible difficulty was

experienced in procuring the few pounds required.

Mr. G. W. Strettell {New Source of Revenue to India) advocates the

Paper Materials, value of this plant as a paper material. Routledge did not form a high

opinion of its qualities. [Cf. Kew Reft., 1877, 37.] It may thus be fittingly

concluded that were it found possible to utilise the gutta as an additional

source of revenue, the fibre, either for textile purposes or paper-making,

206

Tield.

Hardly
distinguishable
from Silk.

Great Strength.

I



CALOTROPIS
GRASS-CLOTH oioantea

Silk cotton

might, in spite of all that has been said to the contrary, prove worthy of

special consideration. [Cf. Agri. Ledg., 1899, No. 2.]

Ftoss.—The coma of hairs or fioss from the seeds constitutes one Floss,

of the so-called vegetable silks or silk-cottons. This was chemically siik-oottoo.

amined by Cross (Agri. Ledg., 1897, No. 17, 365) and found to

issess an abnormally high percentage of furfural. It was further be-

•ved to give evidence of being unsuited for some of the purposes of UMuitwi for

: lie textile industries. Dunstan, in a report dated November 18, 1904,
^^"^^^ Textiiw,

-peaks of ('ftlotropis floss as containing a much smaller proportion
f cellulose than cotton. He shows C. glguntea floss to contain 64*3 CeUuiow Low.

r cent, cellulose, and C. procera 69*8 per cent., while under similar

londitions cotton yields 95 to 96*5 per cent. In practical experiments

has been found that the staple was too short and too light for existing

chinery, the latter property allowing it to be blown away. It is,

rever, a soft, very white floss, with a beautiful silky gloss, and has

(n repeatedly spun experimentally in Europe, and the textile produced
ich admired. Reporting on a sample of the floss submitted to him
the Imperial Institute in 1897, Mr. C. E. Collyer observed that some
ITS previously the floss had been in demand for fancy textile purposes. Fancy Textues.

^t that it had dropped out of use owing to the difficulties arising from
iation in the quality of the parcels sent and the intermittency of the intermittent

)ply when requirements arose. He thought that the trade might be
''"pp'^-

ived if a moderate but continuous supply could be guaranteed. Good
ility floss might realise 4d. to 5d. per lb. The pods and seeds should
removed but the floss left in its natural condition unopened and
coloured portions removed. Notwithstanding all this, no progress has
NX made in the utilisation of the fibre. In India it is largely employed
' stuffing quilts, its lightness being of great advantage, and in upholstery upholstery.

lolds a recognised position, since pillows and cushions stufied with it

said to be very cool and refreshing. It is also to some extent regularly pishing Lines

and made into fishing lines and nets. At the Delhi Durbar Ex- aodNets.

bition. His Highness the Nawab of Bahawalpur showed one or two
woven of madar floss, and these were much admired and supposed Enga.

many to have been made of silk. 0. Latimer [Monog. Carpet-making

J., 1907, 9) speaks of the attempt being made in Bahawalpur to grow
ak required in carpet-weaving. [Cf. Kew Rep., 1881, 32-3 ; Watt,
AH at Delhi, 1903, 433 ; Hanausek, Micro. Tech. Prod. (Winton and

rber, transL), 1907, 70.]

Early Records of the Floss.—Such then is all that can be said of the utilisation Famed Textiles,

this floss at the present day. But there would appear to be little doubt that a
centuries ago this fibre was regularly spun and woven into some of the most
utiful textiles for which India was then famed. Human labour was of much
I value then than at the present time. Modern advances coupled with the import
["cheap European goods seem to have destroyed the old industry. It would
bear fairly certain that the madar floss was the " grass," the " cloth of herbes," arass-cloths.

ferba," etc., of early Eiaropean travellers and trsMiers in Bengal, more especially
Mssa. Further that the traffic they allude to gave to the English language the
pression " Grass-cloth," which later on became associated with a textile derived

China. Thus Caesar Frederike about 1563-7 {Hakl. Voy., ii., 358) speaks of
Cloth of herbes,"

—
" a kinde of silke which groweth amongst the woodes without

iny labour of man, and when the bole thereof is growen round as bigge as an
orenge, then they take care onely to gather them." Rhea could never have
been found as a wild plant in Orissa, and the allusion to the '* bole " or fruit from
which the fibre was obtained precludes rhea from consideration altogether. .

The passage most unquestionably denotes caiotropti* giyantea. This view is
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confirmed by Fitch in 1585 (Hakl. Voy., ii., 359), who gave an account of his
explorations of the Ganges, including Orissa (Orixa, as he calls it) where there
was " great store of cloth which is made of Grasse which they call yerua." That
vernacular name is clearly a form of the word that denotes Cnintvoitin through-
out Orissa and the Kamatak to this day. Doubtless also Linschoten's " Hearbe
Bengalen " was the same textile. I have purposely made reference to Linschoten
under Beehmerin nivea because all modern writers whom I have been able to
consult quote the above passages, and several others to the same effect under
rhea, in place of Catotropis, to which they most undoubtedly belong. Pyrard,
who visited India in 1601-10, in his chapter on Bengal (Foy.^./nd. (ed. Hakl. Soc),
i., 328-9) makes mention of the silk herb being brighter than silk itself. Coming
to more recent dates, Alexander Hamilton {New Ace. E. Ind., 1727, i., 393), who in

1688 visited Bengal and passed up the Ganges to Benares and Patna, describes
Balasore as producing manufactures of cotton, silk, mixed silk and cotton, and
of " herba (a sort of tough grass) of which they make ginghams, pinaacoa, and
several other goods for exportation." Even so late as 1813 Milburn mentions
among his Bengal piece goods " herba taffaties."

Though it is certainly most siu-prising that this ancient industry in silk-

cotton textiles should have died out completely and been all but forgotten,
it is a useful object-lesson of the possibilities of the future, which manufacturers
would do well to consider. (For other Silk-cottons, see Bombax, p. 168.)

Medicine.—It would take many pages to indicate even a tithe of

the information that exists on the varied medicinal properties of the

milk, the flowers, the leaves and the root-bark. The late Dr. Kaimy
Lall Dey regarded madar as a useful medicine when given during

remission of intermittent fevers, and especially if these were associated

with eczema. The majority of Indian medical writers extol the merits

of the root-bark in the treatment of dysentery. In order to verify these

opinions, the study of madar was taken up by the Central Indigenous

Drugs Committee of India. Authentic parcels of the root-bark were
procured and made up in the form of both a powder and liquid extract.

These preparations were issued to a selected number of Hospitals and
Dispensaries throughout India, with the suggestion that they should

be used as alteratives and alterative tonics. By chemical tests it had
been previously ascertained that the bark of mature plants was prefer-

able to that of immature ones, since they contained a higher percentage

of the acid and bitter resinous matter on which the property depended.

Ultimately an extensive series of reports came to hand {Rept. Cent. Indig.

Dntgs Comm., 1901, i., many passages), the combined verdict of which
would seem to be that as a substitute for ipecacuanha it is not so satis-

factory as its reputation would seem to imply. In fact in acute dysentery

and chronic diarrhoea it is found undesirable and certainly less efficacious

than ipecacuanha. When given in large doses it frequently occasioned

nausea and vomiting, so persistent and severe as to make the drug objec-

tionable if not dangerous. In small doses of say 3 to 5 grains of the

powder (preferably) its action on the stomach was that of a mild stimulant,

hence the opinion was often expressed that it might with advantage

be combined with cinchona in the treatment of certain fevers. As an
emetic the powder, in doses of 30 to 40 grains, was found very effectual.

In the Hemp Drugs Commission's Report (1893-4, i., 156) it is mentioned
that the juice of the madar is employed to enhance the potency of ganja.

[Cf. Taleef Shereef (Playfair, transl.), 1833, 5 ; Taylor, Topog. Stat. Dacca,

1840, 57 ; Hooker, Him. Journ., 1854, i., 36-7 (temperature of leaves and
sap) ; Elliot, Fl. Andh., 1859, 74, 111, 162, 176 ; Jackson, Comm. Bot. 19th

Cent., 1890, 127 ; Pharmacog. Ind., ii., 428-37 ; Kanny Lall Dey, Indig. Drugs
Ind., 1896, 56-7 ; Collett, Fl. Sim., 1902, 315 ; Gaz. Multan, 1901-2, 17.]
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THE TEA PLANT
CAMELLIA

THBA

CAMELLIA, Linn. : FL Br. Ind., i., 292-3; Frutex The, Jacobus

)ntiu8, IIis(. yat. et Med. Ind. Or., 1631 in Piso, Ind. Utri. re Nat. et

?., 1658, pi. 88 ; The Sinemium, ificoh ^vayn, Exot. PI, 1677, 111-5,

th plate (said to have been made after a sketch by William ten Rhyne )

;

m, Kn'mpfer. Amo. Exot., 1712, 605-31, pi. 1-2 ; Thea japonenais,

iient., flist. Simp., 1722, 132-43 and 2 pi. ; Bohea Tea and Green Tea,

11, Exot. Bot., 1759. pi 21-2 ; Thea bohea and T. viridis, Lettsom, Nat.

St. Tea, 1772 (new ed. 1799) with 2 coloured pi. ; T. viridis. Smith in

is CycL, 1819, xxxv. ; T. stricta, bohea and viridis, Hayne, Gewachse,

SI, vii., pi. 27-9 ; C. Thea and C. viridis. Link, Enum. PI. Hart,

rol, 1822, ii., 73; T. viridis and T. bohea. Booth, Trans. Hart.

1830, vii., 519 ; T. viridis, Bot. Mag., 1832, No. 3148 ; C. bohea

theifera, C4riffith, Notul(B, 1854, iv., 553, 558; Ic, iv., t. 601,

[1-3 ; T. viridis and bohea, Choisy, Mem. Soc. Phys. Geneve, 1855, xiv.,

fl ; T. chinensis, Seemann, Trans. Linn. Soc., 1859, xxii., 337-52, t. 61

;

)ney. Prize Essay in Journ. Agri.-Hort. Soc. Ind., 1871, iii., 14-3-441

;

selton-Dver, Journ. Linn. Soc, 1873, xiii., 329 ; Heuze, Les PI. Indust.,

)b, iv., 206-7 ; Watt, Pests and Blights of the Tea Plant, 1898 : Watt
lid Maun, I.e. 1903 ; Watt, Tea and Tea Plant, Journ. Roy. Hort. Soc.,

)7, xxxii., 64-96 ; Ternstrcemiace^.
Species and Varietiea of Tea.—Linnaeus (6'en. PL, 1737) indicated two genera,

anil t'nuiriiin. The differences he established turned on whether or not
stamens were free from each other or united, and on the number of cells and

in the fruit. Accordingly he placed TUeti in Polyandria Monogynia and
»*iHm in Monadelphia Polyandria. Subsequently {Sp. PI., 1753, 515, 698)
iteus assigned the tea plant as the type of Then and the Japanese Camellia
the type of fainetHa. But it has since been abundantly established that
iseus was incorrect in regarding the stamens as being free in the tea plant, and

fis a matter of everyday knowledge that on the same tea plant fruits may be
id with one, two, three or more seeds. Modem botanists are accordingly
Bed that the two genera cannot be separately upheld. Hence it may be regarded

it priority of accurate generic recognition of the structural pecvdiarity of the
lens (were there no other considerations) necessitates the retention of the
le 1-nmeiiia, and the reduction of Thea. Turning now to the specific name,
the first edition of the Species Plantarum, Linnseus (without giving any
cription) called the tea plant Thea nitienftlM and remarked that he had seen
le specimens with six petals and others with nine, but he left it to those who
" the opportunity of studying the living plants to say whether that peculiarity
loted two or only one species. In the second edition of his work (published

r62) Linnaeus discarded the name T. sinensis (without giving any reason)
id accepted Hill's conclusion that there were two plants, which he named
bohea—the plant with six petals—and t. rinldtH—the plant with nine petals,

laeus then adds (still following Hill) that the leaves are longer in firitHn

in bohea, but he says nothing of Hill's contention that the former yields
en " and the latter " black tea." In the third edition of his work Linnaeus

ie no alterations, but in the fovirth (prepared by Willdenow, 1797) a few
Iditional particulars are given (of the two forms above indicated) and T. bohea
(referred to two varieties :—(a) lara—a plant with rough elliptic oblong leaves
ind (b) Mtrieta—a plant with plane lanceolate leaves.

Seemann pointed out that on his own copy of the sixth edition of the Genera
mtarum, Linnseus had written certain corrections which show that the material
en to hand had induced him once more to amend and amplify his description,
ice then many botanists have striven to uphold the two Linnaean genera,
sir recognition being regarded as justified by certain trivial peculiarities of
calyx or, as Seemann affirms, of the stamens, but the final conclusion of

lie majority of writers, as alretidy indicated, seems to be that they constitute
but one genus and one species of tea. Engler and Prantl (Pflanzenfam., 1895,
iii, 6, 182-3), the most recent authors, reduce tametiia to Thea. and restore
the rejected name Thea Hinentift. But it would seem that that specific name
cannot be given as a collective appellation for the many races of the cultivated
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tea plant, since it was rejected by Linnseus and, as Seemann points out, is geo-

graphically hardly correct. Long years ago Sims {Bot. Mag., 1807, 998) recorded
the conviction that there was but one species of tea, and further that Then would
have to be reduced to CamvUta. Link, however, accepted two forms of the tea

plant, and called them CntneiHa Then and v. I'lriai^, and thus reduced Then
to CntnelUn.

The name ttoheti is a corruption of Wu-i (Bu-i) mountains in Fuh-kien. long
famous for Black Tea. According to Martyn (Miller, Gard. Diet., 1807), Linnseus
gave the name i'nnieinn in honour of Kamel, a Moravian Jesviit, who collected

plants in the Philippine Islands and sent them to Ray and Petiver between the
years 1683 and 1700. The Abbe Berlese thinks, however, that the genus was
named after an Italian, Father Camelli, who is said to have introduced
c. Jnponien from Japan to Europe in 1739. Linnseus {Hort. Cliff., 1737, 204)
makes the interesting observation that although seven separate consignments of

seed had been received at Clifford's garden in Holland, none had germinated,
nor was he aware of any garden in Europe where the plant had been grown.
Commenting on that statement, Breyn refers to J. Commelin {Cat. PI. Hort.
Amatet., 1689, 346), who makes mention of the cultivation of the tea plant, but
whether, adds Breyn, raised from seeds or live plants transported to Europe,
he was unable to ascertain. This little episode brings to mind the repeated
references to the sacred associations of the Chinese and Japanese with their

tea industry and their unwillingness to furnish information regarding it. In
fact the explanation of the failure to germinate the seeds may very probably
have been due to the not unusual circumstance of these having been boiled befoie
being allowed to be exported. Du Halde (Oen. Hist. China (Engl, transl.), 1736,
iv., 21) speaks of tea as " another plant made use of in Physick." He then
tells us that " the best tea grows in the middle of the trees which are most exposed
to the sun." " The tea whose leaves are long and large is the best, on the
contrary that which hath small short leaves is not esteemed good ; that which
hath its leaves curled is the most valuable, and that which hath them quite

smooth is the worst." Here we have the practical man discussing the large-

and small-leaved forms of the plant for which the botanist of that time invented
names. But history is only repeating itself. Had the Indian planters con-
sidered these and other such passages they might have saved themselves the
trouble and expense of introducing the small smooth-leaved Chinese plant, and
taken at once to the large and bullate-leaved Assam indigenous.

There are several cultivated and wild forms of fnnieiiin, but only the
two that are of economic interest and, it might be said, of exceptional value to

man, need be here dealt with :

—

1. Camellia japoniea (including c. sn^nnunn). The Cultivated or Garden
Camellia. This plant may be spoken of as a modem introduction to the
gardens of Europe and India. It is accordingly not described by the early

fathers on gardening. The year 1792 is generally mentioned as that of greatest

interest in the history of the camellias, since all the better known kinds may be
said to have appeared simultaneously about that time. For twenty to thirty

years subsequently considerable interest was taken in their cultivation, and the
number of forms, grown in hothouses, multiplied rapidly. But the great delay
in their first arrival may be accoimted for by the maritime struggles for su-

premacy in the Eastern trade, between the Portuguese, Dutch and Spanish,
which culminated in their temporary expulsion from both Japan and China.
To this same circumstance also is largely due the shroud of religious secrecy that
opposed the development of the trade in

—

2. C. Thea. The Tea Plant ; the t'u or ch^a, she, theh of the Chinese and
tsj'a, cha, ts-cha of the Japanese—words which have practically accompanied
the prepared leaves as tea, te, tay, the, cha, chai, etc., etc., into most of the lan-

guages of Europe and Asia. The English word tea was originally pronounced
like the Chinese te or tay, hence Pope (Rape of the Lock, 1712) rhymes it with
obey. It changed, however, very shortly after, since Edward Moore rhymes
it (1750) with "Mrs. P."

Habitat.—Several writers report having met with the tea plant in a wild con-
dition in certain parts of China and Cochin-China. It was discovered wild, or

at all events completely acclimatised, in various parts of Assam by Bruce, Scott,

Jenldns and Charlton, and the so-called indigenous habitats were examined by
the " Tea Commission " and specially reported on by Griffith. In 1882 the
wild tea plant was found by me as a forest tree or large bush in the eastern tracts
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<f Miinipur, and a^Ain, in 1804, wan Bpecially investigated in the Naga hillfl

iM eoniuTtion with nil »*fFort to a8oertain to whut extent thi* pewtM and blightx

of tho fultivated ten plant existed on the wild or acclimutiHed stocks. There
would m)(>rn little doubt that it has been cultivattnl for several centuries at least,

III I'ppor Runnii and the Shan States, and doubtless may be wild in theae
. oimtrit'H also, though according to most observers it occurs in isolat<«d spots,

:,imiliir to those in tlu* greater part of the Assam area; hence it could of course
iitiiiiT these conditions be upheld as a survival of former cultivation rather
tlian as manifesting a truly indigenous habitat. [Cf. Agri. Ledg., 1896, No. 27.]

History.—BretschneideV (Bot. Sin., 1892, ii., 20, 1.30-1) states that the tea
plant is mentioneti in the ancient Chinese Dictionary, tho Rh-ya. It is

liero called kia and k^u-tu (Jfc'u meaning bitter). He further explains that
I lie Chinese character T"t<, which has so many other meanings in the early Chinese

ics, may, however, have specially meant tea. He then adds that the
mparatively modem Chinese character ch'a arose through a confusion with
,t of t'w, somewhere between 202 B.C. and 25 a.d., but that it did not come

ito general use much before the 7th or 8th centuries. So in the same way the
acter ming, which would appear to denote the tea plant, occurs as ming

tea vegetable) in works written some centuries B.C.

CAMELLIA
THEA
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Ohineae
R«oor(U.

The Shans and Vegetable Tea.

lans to this day use pickled tea-leaves (see Letpet below) more as a vegetable
'relish than as a beverage, and it seems possible that this may have been the
condition of use during the earliest classic times of China. We read that Wang

dfeng, father-in-law of the Emperor, in the middle of the 4th century, was fond
^Hf drinking tea. and set it before his friends, but they found it too bitter and

i

TTm as a
Beveraire.

So again Bretschneider tells userally declined, feigning indisposition.

.t according to the Ch'a-pu—a special treatise on tea, published between the
h and 13th centuries—the Emperor Wen-ti (589-605 a.d.) was recommended
a Buddhist priest to drink boiled ming leaves as a medicine for headache.
is somewhat curious that Ksempfer relates a similar Japanese tradition that

would seem to attribute the introduction of the plant to that country by Darma,
the third son of an Indian king. But if the t'u of ancient Chinese classics be

pted as denoting tea, it may have originally been viewed as a medicine
itauied from the plant known as ming, ch'uan and kutu. The habit of drinking
decoction of the specially prepared leaves, there would seem no doubt, is of
paratively modem origin. In the 8th century a.d. we have the first un-

ubted evidence of tea having become a regular industry, for in the annals of
Tang Dynasty we learn of its being subjected to an imperial duty. It was Imperial Duty.

t regularly cultivated in Japan until the 13th century. That tea drinking in
le rest of the world is quite a modern habit may be inferred from there being
classic names either for the plant, the prepared leaves or the beverage, in

apanese, Sanskrit, Arabic, Persian, Hebrew, Greek or Latin.
Marco Polo, who travelled in China (in the tea districts of Fuh-kien) in the Silence of

th century, makes no mention of tea, neither the plant, the vegetable nor the Marco Poio.

iverage, and yet it is well established that the plant and its properties were
fully known then as to-day. [Cf. ed. Yule, ii., 37-8, n.] But in passing
may be added that he similarly does not record having found the
pie in any part of his long travels drinking coffee. His omission to record
is the more curious, however, since four centuries previously (9th century)
Muhammadan merchant Solaiman (according to Reinaud, Relat. dea Voy.
par lea Arabea et lea Peraiana dana Vlnde et a la Chine, 1845, i., 40) wrot«,
e people of China are accustomed to use as a beverage an infusion of the

iant, which they call aakh." "It is considered very wholesome. This plant
(the leaves) is sold in all cities of the Empire." [Cf. Macpherson, Hiat. Europ.
'tomm. Ind., 1812, n. 130]. Ramusio (in the introduction to his edition of

»rco Polo published in 1545) mentions ha\-ing learned of the tea beverage
Dm a Persian merchant, Hajji Muhammed. It was used all over the country of
Ithay, where it was called chiai. In 1560, Caspar da Cruz (in Purehaa' Pilgrimxa,

180) refers to the porcelain used by the Chinese in presenting to their friends
beverage cha. Maffeius (Hiat. Indicarum (Select. Epiat. ex Ind.) 99), in a

tter from Ludovic Almeida dated Nov. 1565, similarly says that it was
lie custom with the Japanese to show their friends vnth pleasure the pots,

cups, etc., employed by them in drinking of a certain herb, reduced to powder,
which was called chia. Maffeius (in the text of his work which was originally
published in 1588) attributes the freedom of the Chinese from certain diseases
(stone, etc.) to their habit of tea-drinking, and the Chinese (like the Japanese),
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he adds, take great pride in the teapots which they use in giving a friendly cup.
Tulpius (Observ. Medicce, 1641) extols the merits of tea as a medicine. It is

somewhat significant that Garcia de Orta makes no mention of tea as one of

the commodities brought from China and Japan to India. Linschoten (Voy.
E. Ind., 1598 (ed. Hakl. Soc), 1885, i., 157), who usually compiles from Garcia,
practically repeats Maffeius's account of tea-drinking in Japan. Trigantius {De
Christ. Exp. in Sinas, 1616, i., 68-9) speaks of the hot-tea drink of the Chinese.
Casper Bauhin {Pinax, Theat. Bot., 1623, 147) was apparently the first scientific

or botanical writer who makes mention of what would appear to have been tea.

But the passage in question does not occur in his earlier work (the Phytopinax,
1596). He calls it chaa and describes it as his seventh variety of Foeniculum
(Fennel) ! Absurd though this may seem there would appear to be no occasion
to doubt that he is speaking of tea. Bontius, a Dutch physician resident in

Batavia

—

{Hist. Nat. et Med. Ind. Or., 1631, in Piso, Ind. Utri. re Nat. et Med.,
1658, 87)—tells us that his friend General Spex had removed all doubt as to the
nature of the tea plant, since he had studied its cultivation in Japan. Bontius
then goes on to say that the finer qualities of the decoction are often so bitter

that sugar has to be added to make it palatable, and he compares the beverage
to the " cave " (coffee) of the Muhammadans (see p. 364). He then urges
that the difference between black and green tea is only in the method of prepara-
tion—a fact that took Europe nearly two centuries to accept. In Piso there is an
excellent engraving of CnmeUia Then (the Chinese form) drawn from nature in

Japan by D. Caron, and presented to Piso; Caron went to Japan in 1638 under the
Dutch E.I. Company. [Bretschneider, Hist. Europ. Bot. Disc, in China, 1898, 25.]

Albert de Mandelslo {Travels, in Oleaxiws, Hist. Muscovy, etc., 1662, 15, 18) says,
" At our ordinary meetings every day we took onely Thi; which is commonly used
all over the Indies, not onely among those of the Country but also among the
Dutch and English, who take it as a drug. The Persians instead of The drink
their Kahwa." This same statement occurs in Ovington's Voyage to Suratt

(1689, 305-9, 427). It is curious, however, that in the Ain-i-Akbari, 1590,

no mention is made of tea. It was conveyed to Europe by the Dutch East
India Company, and from Holland was carried to England by Lord Arlington
and others. In 1660 tea-drinking haxi become so general that it was taxed
along with coffee, chocolate, etc., and sold at the coffee-houses. The English
East India Company soon gave attention to it. In 1664 they made a present

of some tea to King Charles II., and in 1677 the Company had taken
steps to secure a regular supply. At this time tea sold in London at £5
to £10 a pound. A few years later (1689) a direct duty on imports (which
amounted to 5«. a pound) was imposed. It is fiu-ther noteworthy that at

that time the East India Company drew its supplies for Europe via Madras
and Surat and not direct from China. This circumstance would thus give

an air of plausibility to the statement made by Mandelslo that tea was
drunk in India about the same time, if not before, the habit had been origi-

nated in England. Evelyn {Mem., 1690, ii., 20) speaks of having examined
a specimen of the " roote of thea which was so perplexed large and intricate

that it was wonderful to consider." Petiver {Op. Hist. Nat., 1767, i., t. 21)

shows a chair made of the roots of the tea plant which was presented by the
" New East India Company " to Lord Somers. Curiously enough, one of the

earliest and at the same time most instructive botanical specimens of the tea

plant extant is in the Sloane Herbarium of the British Museum (Ixxxi.,

f. 48). It belongs to a series of specimens said to have been collected

in Malabar, between 1698 and 1702, by Samuel Browne and Edward Bulkley.

Browne was a surgeon in the service of the East India Company, and died some
time prior to 1703. He was succeeded by Bulkley. Both of these officers made
extensive botanical collections, which were sent for the most part to James
Petiver. It is just possible that long prior to the discovery of the indigenous

tea plant in India or to the importations from China of seeds and plants accom-
plished by Gordon and Fortune (presently to be described), the tea plant had
actually been conveyed to India and cultivated experimentally somewhere on
the Malabar coast. But what is most curious of all is that the plant so

grown was not ('atueiUn TUea, Link uar. hoUea (the plant presently being

cultivated most frequently in the plantations of South India), but uar. vifidis,

and was thus very similar to the so-called "Assam Indigenous." It is, moreover,
just possible that upon this very specimen was based the name Thea viridiH,

as given by Hill and adopted subsequently by Linnaeus. In fact Linnaeus pos-
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[only one leuf of the plant, so that the type of the species has to be accepted
" Hill {Exot. Bot., I.e.).

'tiow be useful to refer to a few recent writers and to thus carry the Starr ot

' to the present time. John Coakley Lettaom, in the second edition ^|*°~ 1^^
splendid work, says that he agrees with Kaempfer and Staunton in thinking

it the question of gree«n and ))lack teas, as also the various qualities of these, is

t matter of soil, age of leaf used and method of manufacture, and is not due to

• lero being two botanically different plants. He gives, however, a coloured

late of the " Green Tea " plant and another of the " Bohea Tea." Both those

.10 of course *: Thfu, Link, but by Assam planters the former would doubtless
characterised as a hybrid, with linear-oblong bullated leaves (swollen

tween the veins), while the latter would be viewed as the typical so-called

inese plant, with short ovate-oblong thick, smooth, dark-green leaves. It

)ukl thus seem that the finer tea plant of China was Titm HritHm, Unn.,

formerly was, and probably still is to-day. not unlike the Assam indigenous ;

hence very possibly stock of the most inferior qualities only was allowed

be exported to India. If this surmise be correct it is highly likely that but
the discovery in India of a superior indigenous plant, the establishment

the tea industry- there might have been retarded by many years. At all

Bnts Indian planters regard the introduction of the so-called Chinese small-
cjiin,,. Plant

kved plant as having been a calamity which it has taken them years of in India.

vry expenditure to efface. It is somewhat significant that, while the question

the green and black teas has been thus for the second time satisfactorily

>sed of, it should have been allowed once more to be revived, by certain

bbsequent writers, and to thus disfigure the literature of tea for a great

ly years. But to return to Lettsom's most valuable work. It is referred

several chapters and focuses in these all the practical information brought to

it by the more trustworthy previous authors. The chapters are :—i. Authors
Tea (8-18). in which reference is made to 120 separate books or reports

tea that had appeared between 1565 and 1799 (most if not all these have
en examined by me in preparing this article) ; ii. Origin of the Tea Plant

\i) ; iii. Trade in Tea (24); iv. Soils and Method of Culture (26) ; v. Gathering
Leaves (29) ; vi. Method of Cutting (33) ; vii. Varieties of Tea Plant (38) ;

Ball or Brick-tea (40), etc. This brief abstract of some of the more
iportant portions of Lettsom's book must suffice to indicate its great merit

Id historic value. Staunton {Auth. Ace. Macartney, Embassy China, 1798, i.,

ii., 464) records the exports from China in English and foreign ships,

nft-95—a truly monumental work very largely drawn upon by Lettsom and
tiers. The quantity is there shown fluctuating between 12 and 37 million

ids. The King's duty on Tea between September 1784 and March 1797
lounted to £4.832.180. Barrow (Trav. China, 1806, 572). who was Secretary

the Earl of Macartney of the British Embassy, practically continues the

Bord given by Staunton, and many instructive particulars will be found in

Ibum {Or. Gomm., 1813, ii., 520-42) ; Cooper, (Trav. Pioneer Comm., 171) ;

ray (China, ii., 337) ; Macpherson (I.e. 128-32). From these and such-

ce works we learn that in 1703 the imports were 100.000 lb. ; in 1721 they
ttained 1,000,000 lb., and for the hundred years 1710-1810 the aggregate sales

by the East India Company amounted to 750,470.016 lb., valued at close on 130
Jlion pounds sterling. In 1722-44 the duty was fixed at four shillings a pound Taxation o(

Kcise.with in addition a customs' due of 14 per cent, on the average price. From Tea.

?84-95 the dutywas graduallyremitted until it fell to 12^ percent. Unfortunately
1795 the old course of raising money by taxing tea was again resorted to and
lily augmented until in 1819 tea sustained a duty of 100 per cent, and in

l)nsequence the sales stood stationary at 2 1 million pounds. But by an Act of

irliament the East India Company's monopoly was abolished ; unrestricted trade
lulated competition and reduced the price very greatly. At the same time the

duty w€w lowered to from Is. 6d. to 3«. .a pound according to quality. In 1856
the duty became Is., in 1867 it was 6d. a pound, and in 1906. 5d. a pound.

Species and Varieties of the Tea Plant.—In the first days of tea planting Species and
in India, though the presence of a wild tea plant was regarded as an indica- Varieties,
tion of the suitability of the land, the wild plant itself was not viewed with
favour as the stock to be employed. In fact, as already pointed out, the opinion
was expressed most strongly by all or nearly all the experts of 1834-7 in favoxir

of imported Chinese stock.

While that is so it may be said that for the past thirty or forty years the
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planters have deplored the day when the so-called Chinese tea plant was brought
to India. At present no planter would for a moment dream of planting China
tea, few would even grow the hybrid, while the majority would cultivate but
one only of the several so-called indigenous stocks. The China plants imported
in the early years of the industry still exist, however, and have furnished the
seed for a considerable part of the present tea area. In consequence of the
crossing of the Indian and Chinese plants there has come into existence the ex-
tensive series of so-called hybrids. Perhaps the clearest conception may, there-
fore, be obtained by an attempt to classify the forms, as near as may be possible,

on botanical standards.
In a paper read by me before the Royal Horticultural Society (to which

reference has already been made) I have given ray views in some detail. Link
{I.e. ii., 73) was the first botanist who definitely placed the tea plant under the
genus tmine'tia, and as already observed he recognised two forms, viz. t-. TUea
and *'. vifidif*. There would seem, however, no great advantage in regarding
the forms indicated as anything more than varieties if not cultivated states of
one species. Thus :

—

Assam Tea. Camellia Thea, Unff, Var. (a) virldls ; Thea viridia, Linn., Sp. PL, 1762, 735;
Green Tea, Lettsom, Nat. Hist. Tea Tree, 1799, pi. 1 ; T. viridia, Hayne,
Gewlichae, 1821, vii., pi. 29 ; Booth, Trana. Hort. Soc. London, 1830, vii., 558 ;

T. aaaamica, Maatera, Journ. Agri.-Hort. Soc. Ind., iii., 1844^ 63 ; Aaaa'in Tea,
Wall., Journ. Aa. Soc. Beng., 1835, iv., 48, pi. 2 ; C. ? Scottiana, Wall., Cat.,

3668; Thistleton-Dyer, Journ. Linn. Soc, 1873, xiii., 329; etc., etc.

Under this I assort the following races and cultivated states :

—

1. Assam iDdigenous—This has the mature leaf ranging from 6 to 7|
inches in length, and from 2f to 2| inches in breadth. It contains about 16
veins on each side of the midrib. In passing it may be here observed that the
value of the number and condition of the veins in the classification of the culti-

vated races of tea, was first pointed out in the Pesta and Blights of the Tea Plant
(ed. 1898, 15, 46-9). But there are numerous subraces of the Assam stock,

such as the Single, Bazelona, etc. Collectively they are the most highly prized
and most widely cultivated of all the Indian forms of the tea plant. It is, how-
ever, somewhat curious to read in Ovington's Voyage to Suratt (1689, 308) that
three kinds of tea were in his time conveyed from China to India, namely, " Bing,

Single. Single and Bohe." This is apparently the first mention by a European writer
of " Singlo," and the surmise natvu-ally arises, how came that nanae to be given
to one of the best of the Assam indigenous plants ?

2. Lushal.—Sometimes called " Cachar Indigenous " or " Light-leaved
Manipur." Under favourable conditions this forms the largest leaf of all the
Indian tea plants. It has been measured from 12 to 14 by 7^ inches and
recorded as possessing from 20 to 24 veins. It is not found wild outside the
Lushai hills and South Cachar. It is a rather delicate plant and will not safely

bear the hard pruning which may be given with impunity to other teas.

3. Naga Tea.—This has a long, narrow leaf, generally from 6 to 9 by 2 to

3J inches, with as a rule from 16 to 18 veins. It is very little cultivated except
in one or two gardens on the borders of the Naga hills, such as Amguri, bvit is

reported to be often used as a crossing stock.
4. Manipur.—This is the wild tea of the Native State of that name. It exists

there purely and simply as a forest plant, the seed of which, but not the leaf, is

valued. It is now grown fairly extensively in Cachar and some parts of Assam.
It is a larger, coarser and broader-leaved plant than the Assam indigenous. The
average mature leaf is from 6 to 8 inches in length and 2J to 3^ inches in

breadth and usually contains 22 veins.

5. Burma and Shan—Too little is known of these teas to allow of their

critical separation from the Manipur plant. The leaves are smaller, thicker,

more acutely serrated and distinctly more elliptic in shape than with the other
teas. The plant in question has possibly been grown for centuries more as a
vegetable than as a source of the beverage. This circimistance may be found
to have produced properties with which we are at present not familiar. (See

p. 235 under Letpet.

)

6. Yunnan and China.—Fortune (Three Years' Wanderings in China, 1847,

68) speaks of the country south of the Yang-tse-Eaang as the region of Chines©
T. viriais. the tea being shipped from Shanghai and Ningpo. Crawford {Journ.
Emb. to Siam and Cochin-China, 1830, ii., 264) speaks of the plant seen by
him having leaves " twice or three times the size of that of Bohea tea."
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The Boheii Tea of Fortune
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Malacca Tea.

Var. (.-<) bohea ; Thea bohea, Linn., I.e. 734 ;

/,<-. vii.. t. 28 ; Hot. Mai/., 1807, xxv.. t. 998 ; etc.. otc.

luul others ; the Hybrid Tea of Indian tea-plant«r8.

Fortune {I.e. 197-224) found this as the chief plant in the great black-tea

(•((imtry of Fuh-kien, the tea which is Rhipped from Canton and Hongkong. It

IS H amall-leaved plant with not more than 12 to 14 veinH on either side of the
midrib. It it) freely admitted by planters to be a cross between riri^im and

irtn, the plant presently to be indicated.

V»r. (7) striata; this is the form represented in the Linniean Herbarium CliineMTaa

ly a specinicii. No. 1, but which bears no name nor any record. It is also

T. fhnmtin in Petiver {Mus. Ear. Nat., 1695, n. 983, in Brit. Museum) ;

Tttra mtrirta, Hayne (l.c, 1821, vii., t. 27); Chinese Tea of the Indian tea-planters.

This small busli may be seen in Indian seed-gardens flowering and fruiting freely,

and though never prvmed it preserves all its characteristics and rarely shows any
departure toward uar. ririrtim. The leaves are thick and leathery, from 1^^,

to 2i inches long, and vary from ^V to J inch in breadth. It has rarely ever
more thun 8 definite nerves, while ririaitt has 16 and boh^n usually 12 to 14.

It is essentially a busli, and even if given the chance it rarely if ever cakes the
poplar-treo form of the other races. No one has recorded the existence of this

lant in a truly wild condition ; and what is much more curious, it is more
undantly represented in herbaria as coming from India than from China.
Var. (5) lasiocalyx ; T. lasiocalyx. Planch., MS. ; T. viridie. Wall., Cat.,

979 ;
.i* .' C. axillaris, Roxh., MS. (Bot. Reg., t. 349, for description). This

teresting form appears to have been met with alone in Malacca and Penang,
id is perhaps the most tropical of all the forms of CnnifJiia actually cultivated
tea. It seems probable that it may have originated by hybridisation with
ririaiM some of the better known forms of tea, such as uar. ntricta. In this

ht the suggestion above made that it may be the plant Roxburgh designated
r. njruinrit becomes of more than botanical interest. At all events both the
ality and description given by Roxburgh suit var. laaloeniyjr to a remarkable
gree. This is the plant seen by Griffith at Pringett near Malacca.
In order to obtain the true value of the characters above indicated that are

pendent on the veins of the leaves, it is necessary to examine the shoots which
ring directly from old wood, that is to say, shoots low down on the stem. Of
e Manipnr and Assam plants—those in most favour in India at present—it may
said that the former is much more hardy than the latter and should accord-

jly be used wherever liability to drought exists. The Assam gives, however,
thinner and more delicate leaf with more flavour, and the value of the tea made
m it is decidedly greater. All hybrids, so Dr. Harold H. Mann affirms, should
avoided ; in other words, all plants that show from 10 to 14 veins—theinter-

lediates between uar. riwrfi« and attricta. [Cf. Pests and Blights (1st ed.), 42-50 ;

ann, Factors Deter. Quality of Tea, Ind. Tea. Assoc., 1907, Xo. 4.]

EARLY ENDEAVOURS IN INDIAN TEA-PLANTING.
Discovery of Tea Plant in India.—DiflEiculties having arisen with Early En-
ina. the British Government realised the danger of having no other deavours.

)urce of tea supply than China. They accordingly interested the East
idia Company in an effort to produce tea in India. Sir Joseph Banks,
1788, recommended Warren Hastings to attempt its cultivation in introduction o<

Jihar, Rangpur or Kuch Bihar. It appears to have been discovered ^®* ^'*"'-

Assam, perhaps originally by Major Bruce, subsequently in Manipur by m'^du^
ir. Scott, somewhere between 1821 and 1826, but little attention was
lid to that circumstance until some years later. Lord William Bentinck,
irovernor-General of India, in a Resolution dated January 24, 1834,

warmly took up the matter of Indian tea cultivation. A Committee was
appointed by him, with Dr. N. Wallich as Secretary, to report on the
most hopeful situations for an experimental cultivation. Mr. G. J.

Gordon, of the firm of Mackintosh & Co., was dispatched to China to

procure seed, to collect information, and to bring to India Chinese cultiva-

tors. He was, however, shortly after recalled because wild tea had been
re-discovered by Jenkins and Charlton in Assam. But had Bruce and
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Scott's discoveries received the attention they deserved, Gordon very
possibly would never have been sent to China. As it was, Wallich
refused to believe that even Jenkins's plant was the true tea plant until he
had a sample of tea made from it and sent to him. In due time a Com-
mission was appointed to visit Assam in order to report on the discovery

of Indian indigenous tea. It consisted of Drs. Wallich, Griffith and Mc-
Clelland. They could not agree as to the plant, but for the purpose of

the Government experiments recommended that the Himalaya should

be first tried, then Assam, and lastly the mountains of South India,

They then added that " the China plant and not the degraded Assam
plant " should be experimented with. The controversy about black and
green tea and of the separate plants from which these were supposed
to be made was doubtless the will-o'-the-wisp that largely influenced

Wallich to lay down the dictum that the Indian plant was a Catnelfia
and not a Tfieti—a distinction, as has been shown, without a difference,

and one which greatly retarded the Indian tea industry. Unfortu-

nately for Wallich his so-called CatnelUa has since proved very much
more valuable than the Thea, the merits of which he extolled and which
alone, in his opinion, should have been cultivated. It may be here added
that it is remarkable, when so much difference of opinion prevailed and the

existence of wild tea in Assam had even been challenged, that no one thought

of drawing attention to the specimen of the tea plant from Malabar
preserved in the Sloane Herbarium. Had this been done, we should in all

probability have been told the history of that sample more definitely than

we are ever likely now to learn, and at the same time a fuller conception

of the Chinese tea plant would have been obtained than possessed by
Wallich and others, who denied that the Assam stock was the true tea-

yielding species.

Wallich, Eoyle and Falconer {Journ. As. Soc, Beng., 1834, iii., 178-88)

upheld the Himalaya as the preferable locality, while Griffith and Mc-
Clelland urged the claims of Assam, which they regarded as the indigenous

habitat of the plant. In guarded yet unmistakable language Griffith gave

his opinions, even though these were inimical to the views of his superior

and colleague, Dr. Wallich, Gordon was in consequence re-deputed to

China, and on his return to India with a supply of plants, seeds, etc., he

resigned his connection with the Commission without having written an

account of his journeys in China. A third mission to China (the expenses

of which were partly borne by the Royal Horticultural Society of England)

was organised and successfully conducted by Mr. R. Fortune, who wrote

in consequence. Three Years' Wanderings in China (1847), Tea Districts of

China (1852), and A Fesidence Among the Chinese (1857). These works

contain full particulars of his studies of the Chinese industry, as also

details regarding the plants, seeds, etc., conveyed by him to India.

Continuing this brief sketch, it may be added that in India itself a number
of books and r^orts on tea appeared in rapid succession, from about the date of

the Tea Commission's report. [Cf. Griffith, Rept. of Tea Plant in Upper Assam,
1835 ; C. A. Bruce, Rept. Manuf. Tea and Tea Plantat. in Assam, in Edinh. New
Phil. Journ., 1840, xxviii., 120-61 ; also Ace. Manuf. Black Tea, 1838; Robinson,
Assam, 1841, 127-8 ; Charleton, Corresp. regard. Disc. Tea in Assam, 1841 ; Royle,

Tea in Himal., Prod. Res. Ind., 1840, 257-311 ; Jameson, Tea in Kangra, 1853;
also Rept. Govt. Tea Plantat.. in Journ. Agri.-Hort. Soc. Ind., vi., 81 ; Wingrove,
Assam Tea. 1870; Cochran. Ind. Tea, 1872 ; Campbell. Profit. Cult. Tea, in Journ.

Soc. Arts, 1872 ; Money, Cult, and Manuf. of Tea (1st ed.), 1874 ; Claud Bald, Ind.

Tea, its Cult, and Manuf., 1903 ; Bamber, Chem. andAgri. of Tea, 1893 ; also Rept.
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«» Ceylon Tea SoiU, Culombo, 1900 ; Sohulte Un Hufe, Tropenpflanzer, 1901, u.

(Beih.), 37-117.] Tlieae inay, therefore, be viewed an amplifying the citation of

(ii>>r<' or losa botanical publications mentioned in the opening paragraph. But
It I- . sMontial to mention atill two other worka, viz :

—

(a) BretBchneider « History
ropean Botanical Discoveries in China—a truly stupendous volume which
.s and indeed oft«?n quotes very fully most of the scientific authors who
written on the Chinese Tea Plant. And lastly (6) Prof. J, J. Rein's

Iii'luitries of Japan, 1889, which gives a delightful sketch of the early history
mill modem development of the industry in that country.

Numerous reports were issued by the Government of India, from the

^^te of the appointment of Mr. C. A. Bruce in 1836, as Superintendent

^B their Assam plantations, to the time when they ceased in 1865 to have

Hby direct interest in tea. These made public the discoveries accomplished

fd
the experience gained. It had been freely announced that when the

iustry no longer required the fostering care of Government, it would be

nded over to private enterprise. The progress in Assam was such that Retirement of

ig before Government could resign their Himalayan plantations they indiafrom

d retired from Assam. It may be here mentioned that the first **** indortrj.

sample of Assam-made tea was sent to England in 1838. From that

«te the progress was rapid. The other day, while examining the

inerous papers on tea preserved in the India Office, I came across

lat purports to have been the first fly-leaf of a commercial sale of tea

made by Government. It is signed by Mr. Thos. Watkins, Superintendent
*" the Government Plantations, and endorsed by N. Wallich, M.D.,

superintendent H.C. Botanic Gardens. It is dated Jaipur, Upper Assam, Fint Sales.

rch 5, 1841, and headed, " A Novel and Interesting Sale of Assam
the First Importation into the Calcutta Market." That circular

produced, Journ. Roy. Hort. Soc, 1907, xxxii., 69) announces, in fact,

o parcels of tea offered for sale, namely thirty chests manufactured by
Singhfo chief Ningroolla, and ninety-five the produce of the Government
plantations. It may thus be noted that the Singhfos were actually

nufacturing tea in Assam at the very time apparently that Wallich
challenged the production of tea as the evidence necessary to convince
him that the Assam indigenous plant was the true tea-yielding species.

First Public Tea Gardens.—The Sibsagar (Jaipur) plantations of the Aasam

government were sold in 1840 to the Assam Company—the first tea
Pian*»tton8.

cern, and to this day very much the largest Company in India. It was
hing but prosperous during the first 15 years of its existence, and

shares fell so low that they could hardly be sold. But about 1852 it

;an to improve, and with that success the tea industry appeared so

mising and attractive that speculators eagerly rushed into it. The
iscovery of the indigenous tea in Sylhet and Cachar gave the impetus cacharand

I 'for an expansion of the industry into the Surma valley, and in a few years pu^tations.

I ^fcreafter the whole of the upper portions of the province of Assam (both

f ^»e Brahmaptura and Surma valleys) might be described as converted into

a huge tea plantation. About this time (1853-5) tea-planting was organised

ttDarjeeIing,
and shortly after followed Chittagong, Chota Nagpur and Daijeeiiag

I Duras. Ultimately tea cultivation spread over every district of India Piant^tiona.

ere there was the least hope of success, but with a rapidity that was
tain to culminate as it did in the great disaster of 1865-7 . It is needless Disaster,

«/ dwell on the causes of that disaster, but the reader is referred to Mr.
(afterwards Sir) John Ware-Edgar's full report. It was, briefly, a natural
consequence of reckless impetuosity, ignorant supervision and positive

dishonesty. Fortunes were made by the few who realised that the tide
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would turn. The better situated gardens were purchased for fewer

rupees than they had cost pounds sterling to construct. New companies
were formed to work these and with the avowed purpose of growing tea

for its own merits, as a commercial article, and not for the purpose of

selling gardens at a profit. Out of these trying times the industry rose

on a firmer foundation, and the subsequent prosperity is one of the marvels
of modern commerce.

It is not known how much money the Government of India actually

spent, from first to last, in their efforts to ingraft the tea industry

on India, but it would appear that Gordon's missions to China and the

expenditure of the Indian Tea Commission came to close on £18,000. If

we assume that sum to have represented but one quarter of the total

expenditure actually incurred, the result might still in perfect fairness be

characterised as one of the most profitable undertakings of the Administra-

tion of the Empire of India. There has been organised a new industry

the value of which may be judged of from the following circumstances :

—

Tea now occupies half a million acres of land formerly waste, and of this

64 per cent, are in the province of Assam : the industry now gives lucrative

employment to close on 600,000 persons : the capital invested in it comes
to well over £20,000,000 : the first exports (1838) amounted to 488 lb.,

and in 1904 they stood at 200 million pounds valued at, say, £6,000,000 :

still further, it may be claimed that, as an offshoot of the Indian industry.

Ceylon has been saved from absolute bankruptcy by the substitution of

tea for coffee : and lastly that India and Ceylon have given to England
a regular supply of a much purer and infinitely cheaper article than it

formerly received from China (see p. 240).

CULTIVATION OF TEA.
{Contributed hj Harold H. Mann, D.Sc, Scientific Officer to the Indian

Tea Association, pp. 218-39).

Object.—The object to be attained in tea-planting is the production

on the tea plants of a constant succession of young shoots throughout

the season. The youngest leaves on each shoot only are capable of being

made into tea, and hence it is easy to see that the growth of tea occupies

a unique position among agricultural industries. Few of these concern

themselves, except indirectly, in the production of leaf : still fewer limit

the crop on a perennial plant to the youngest shoots. To obtain the results

needed, the methods applied have a very special character, which has

made tea-planting one of the most technical of those industries which

depend on the culture of the land.

Past Failures.—The first years of tea-planting in India were, for

the reason just indicated, almost a hopeless failure. A very small crop

was obtained, the leaf was plucked when too old, and a large part of the

tea was hence all but unsaleable, and the early planters had to buy very

dearly the experience which has made the tea industry such a great and

profitable speculation. In Assam, till 1848, continual losses occurred ;

from that time for the next four or five years the Assam Company, the

pioneer and only company in the province, just succeeded in paying its

way ; thereafter, tea culture became exceedingly profitable, and if checks

were received, such as the memorable panic of 1866, it was not owing

to the character of tea culture, but rather to financial dealings in Calcutta

and in England, coupled mth certain fraudulent operations on the spot.

Though tea culture has been a profitable industry since 1853, yet the
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|iif:

fthcxls adoptoJ have boen continually improved. So far as the plant*

e concerne<l, the methods of pruning, of plucking, of cultivation in

eral. have constantly been ameliorated, and the improvement is still

mng on. The result is shown in the increase of crop ; in 1873 the crop

Assam was roughly from 250 to 280 lb. per acre, and in 1904-5, in

iiii.Oachar, Sylhet and the Duars, it ranged between 450 and 500 lb.

.1 re, and, as a rule, the leaf plucked was finer and more capable

making good tea than at the earlier date. The manufacture of

leaf has undergone a total revolution ; the rolling by hand, as also

drying or firing over charcoal (and the attendant evils and risks of

e methods) have been entirely abandoned. Since the introduction of

first feeble efforts at manufacture by machinery in the early 'sixties,

e by stage the older methods have disappeared, and now the work in a

factory is or can be made, in a very large measure, an automatic process.

Space cannot be afforded to trace the development of tea culture

manufacture in India from the earliest to the latest stages, interesting

ugh such a story would be : all that can be attempted here is to state

most approved conditions for the culture of the tea plant, to describe

methods adopted in planting and maintaining an estate, and to give

e account of the principles of manufacture at present in vogue.

Localities and Climates.—The most suitable locaUties for the

iilture of tea have been, from the beginning, a source of fruitful dis-

cission. Already in 1836, of the men best qualified to judge, some
ntained that the North-West Himalaya with a te;iiperate climate and
sional frost would be found the ideal situation : others, that Assam,
re the plant had been found apparently indigenous, possessed con-

ions very similar to those of the best tea districts of China : while the

able climate of the Nilgiris was also recommended. Truth to tell,

re were elements of vantage in all these localities. The ideal tea

ate, however, is probably that of Upper Assam, and perhaps of Cachar
ose districts, m fact, where the apparently indigenous tea had been
overed. The hilly colder districts of Darjeeling, Kumaon, the Nil-

giris and of the Kangra Valley have produced very successful plantations,

but in all these the crop per acre is very considerably smaller than that

Upper Assam, though this smallness of crop is often (though not always)

pensated for by an increase in quality in the tea. On the other hand,

satisfactory results have been achieved in the hotter and drier

ricts of Lower Assam, of Sylhet, and in a less measure of Chittagong ;

here the tea produced has always been inferior in character. Tea
uires, in fact, neither a tropical nor a temperate climate, but a sub-

ipical one, with a fairly moist atmosphere throughout at least the

ter part of the year. In point of temperature the best growth is

uced with a daily variation of temperature, say, from 75° to 85° F.

it goes far above the latter point, damage results, unless the high

perature is accompanied by very moist conditions : the highest shade
perature usually reached in Upper Assam is from 95° F. to 98° F.,

this always during the rainy season. Only very slow growth, on
other hand, takes place much below 70° F., and though plucking

ntinues in many districts when the daily maximum does not reach this

point, yet the intervals between the crops of leaf become very long.

During part of the year, almost all over the Indian tea area, no plucking

M attempted, and then the temperature may go down almost to freezing
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point without damage. Frost, however, always blackens the leaves, and,

if severe, damages the younger twigs on the bush. As to rainfall, the

distribution is of more importance than the amount. Sixty inches per

annum, well distributed, is ample. The best Indian tea areas receive

about one hundred inches, though there are many on which a much
greater amount falls. This rainfall should, however, occur, as far as

possible, throughout the year. A long drought, at any season, is fatal,

and this fact has had a good deal to do with the comparative failure of

both Chittagong and Chota Nagpur as tea districts.

Situation and Soil.—Equally important with the climate in

determining the suitability or otherwise of .a locality for tea culture

is the character of the situation and of the soil. Early in the history

of Indian tea there was a considerable prejudice, doubtless drawn from
the accounts of Chinese travellers, in favour of planting on hills or steep

slopes. But there was really nothing in the preference : if the soil is

suitable, it is better on flat than on sloping land, especially if the latter

faces south or south-west ; if the land is not suitable, it is certainly no
more so on a hillside than on the level. Nowadays it is recognised that

the flatter the land the better, other things being equal.

There are two points in connection with the physical texture of the

soil which are essential, if tea is to be successfully grown. It must first

be well drained, and secondly it must be easily penetrable by the tea-

roots. A hard and waterlogged soil are equally fatal to successful

tea culture : in the former case the bushes cease to yield, and become
the prey of disease ; in the latter they die out. It may be said that

tea will grow in almost any soil provided it be well drained, but it flourishes

best in a light, sandy, deep loam. If the physical texture of a clayey

soil is such as to give it the porous and soft character required (as is often

the case in South India and in a large area in the Duars), it may form ex-

cellent land for tea culture. There are two classes of soil specially to

be avoided : first a stiff clay, of any kind or colour, impervious to rain

and which cakes or hardens in the sun : and second a very loose soil over-

lying gravel, which in the absence of regular and very constant rain will

ultimately produce a stunted bush yielding little leaf. Wherever the

land is deep, moist, fairly porous, well drained or drainable at all seasons,

and vdih a sufficiency of plant-food, the tea is likely to do well, so far as

soil conditions are concerned.

Chemically, tea demands a rich soil, and has usually, except in the

south (where old coffee land has been employed V, been planted on i-irgin

soil, either forest or grass land being utilised for the purpose. Where
the attempt has been made to put it out on soil previously used for the

cultivation of sugar-cane or cotton, it has almost uniformly grown very

badly. It refuses to flourish where houses have long stood, even though

the soil may be quite rich, but this is possibly largely due to the hardening

and compacting of the soil. Exception being made of special conditions

such as that just described, and provided the physical character of the

land is equally good, the luxuriance of tea seems to vary directly A^ath

the amount of organic matter and nitrogen in the soil. In \drgin soils

these two constituents seem, in India, to be closely proportioned to one

another. Excess of vegetable matter leads to the production of a large

crop of weak, watery tea without flavour ; on the other hand, a soil deficient

in these constituents produces only a small crop, and, moreover, the
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its will almost certainly be attacked by blights at an early age. Much
(versy has arisen as to the cause of flavour in the tea, produced from Reutioo o<

kin soils, notably those of Darjeeling, and it now seems, most probably, sou!""

be connected closely with the presence of relatively large quantities of

phosphoric acid and potash in the land. Other causes complicate the

question, but it is almost certain that the mineral plant-food constituents

hold a very important relationship to flavour. The presence of more than

a very small quantity of lime in a soil seems almost fatal to successful

• culture : the average amount present in India is under 0"2 per cent.

CHEMICAL CHARACTERISTICS OF TEA SOILS.—AMBam.—The soils actually

er tea culture at present in India are of very great variety. In the
hniaptura valley (Assam), while all the tea land is alluvium, the best results

have been obtained on fairly light, red, rather coarse sand or silt, or on the
. ;T«r, older, and redder alluviiun which forms small plateaux in certain districts

/.pur, Bishnath). The following are typical analyses, the samples having
taken from the surface to 15 inches deep :

—

1
Vi«rln

Qrass Land,
Upper
Assam.

Virgin
Forest Land,

Upper
Assami.

Virgin
Bamboo

Forest Land,
Upper
Assam.

Virgin
Forest Land,

Upper
Assam.

Older
Allnvial
Plateau
Land,
4gl»ftTn.

^Mnio Matter, etc.

^Be of Iron

^pnesia .

.

rnosphoric Acid .

.

-'•luble Silicates

6-75
2-95

5-74

009
0-72
0-38

019
0-08

8310

6-75

311
6-95

Oil
0-74
0-26
0-28

06
82-74

3-76
1-72

3-29
0-06
0-47

016
0-24
0-05

90-25

2-87

0-91

213
004
018
0-10
0-02
0-03

93-72

7-40
5-03

10-77

09
0-52
0-58

018
005

75-38

^ogen
10000
014

100-00

012
100-00 100-00

0-09
1

0-09

100-00
0-13

^acbar and Sylbet.—The tea in the Surma valley (Cachar and Sylhet) Cachar and

originally planted almost entirely on small hills {teelas) which occur over Sylhet.

(lost all these districts, and which were surrounded by low-lying flat land,

swamp. Much of this low land was in later years found to be perfectly

Sible of drainage, and when drained formed very rich beds, sometimes of

It, sometimes of black soil highly charged with organic matter. Tea has
en found to flovu-ish exceedingly on these so-called " hheel " soils, which pro-

duce enormous crops of low-quality tea. In Sylhet in addition to these types
land, much tea has been planted on plateau land very similar to that in the

vrahmaputra valley. The " teela " and " hheel" soils of Cachar and Sylhet are
3ed in the following analyses:

—

^i,cvi»S\^'m Virgin Peat Peat
^B " Teela " " Teela

" •• Sheet

"

" Sheel •• " Bheel"
^K soil. soil. soil. Boil, soil,W Cachar. Cachar. Sylhet. Cachar. Cachar.

^anic Matter, etc. 10-15 5-33 61-76 40-56 15-92

Hde of Iron 519 2-90 0-95 1-26 3-52

Kmina 4-34 6 06 5-84 11-57 9-68

HkB 009 006 0-10 007 0-21

^^^Mia 0-72 0-33 0-28 0-34 1-14

HR^b 0-50 0-32 0-31 0-58 0-79

Soda 0-22 0-14 0-21 0-20 0-27

Phosphoric Acid 0-11 06 0-26 0-25 012
Insoluble Silicates 78-68 84-80 40-29 4517 68-35

100-00 100 00 10000 10000 10000
Nitrogen .

.

1

0-21 0-12 237 1-17 0-44
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The tea land of Chittagong resembles that in Sylhet.
Duars, Terai and Darjeeliag—The Duars and Terai, districts lying in a

strip 10 miles or more wide at the foot of the Himalaya, south from Sikkira

and Bhutan, contain soils of several types. The most characteristic is, however,
a huge bank of stiff and yet porous red soil on which lie some of the most success-

ful tea estates in India. In Darjeeling the land differs from the foregoing in

not being alluvium, but formed in situ from the rocks of the districts. It is a
clayey and yet highly porous soil, which is rich in mineral plant-food constituents.

The following are analyses of type soils from the Duars and Darjeeling :

—

Red Bank
soil, Duars.

Red Bank
soil, Duars.

Darjeeling
Soil.

Darjeeling
Soil.

Organic Matter, etc.

Oxide of Iron
Alumina
Lime
Magnesia
Potash
Soda
Phosphoric Acid
Insoluble Silicates

8-73

6-27

10-96

010
1-16

0-76

018
0-16

71-68

11-61

6-92

11-92

002
0-81

0-77

0-34
0-11

67-50

11-78

7-64

11-78
0-40
0-91

0-87

0-23
0-12

66-27

9-32

11-98

0-15

0-68
0-65

0-13

Oil
76-98

Nitrogen . .

100-00
0-20

100-00
0-26

100-00
015

100-00
0-23

South India.—The soils of the remainder of the districts of North India

hardly call for remark. Those of the south country—the Nilgiris, Travancore
and the Wynaad—are as a whole characterised by a large proportion of clay,

and yet by a very granular texture. They are all hill soils probably formed in

situ. The analyses (due to Bamber) of two fairly typical soils from Travancore
are shown below :

—

Travancore Tea Soil. Travancore Tea Soil.

Moisture 3-60 10-00

Organic Matter, etc. 16-20 12-00

Oxide of Iron 8-40 10-00

Alumina . . 13-99 16-02

Lime 0-12 0-46

Magnesia . . 0-56 1-04 j:
Potash Oil 0-46 M
Phosphoric Acid .

.

0-02 0-02

Insoluble Silicates and Sand 52-00 50-00 1
10000 100-00 m

Nitrogen . .
0-36 0-16 I

PROPAGATION.—The tea plant is invariably grown from seed.

Attempts to propagate on a large scale from cuttings or by layerings

have never been very successful. It is difficult, in fact, to get the cuttings

to strike, and the method of layering does not allow of rapid enough in-

crease of plants to be ever used. The real reason, however, of the avoid-

ance of these methods is the ease with which plants are grown from seed
;

and for supply of seed, special bushes or even special seed-gardens are

reserved.

Seed.—Plants used for seed-production are allowed to grow naturally,

without any pruning. They thus form trees up to 30 or even 40 feet high,

more or less resembling a poplar in shape. The " China " plant is, how-

ever, an exception, and rarely grows to a height of more than 10 or 12

feet. All the forms flower in North India from September, and the fruits

take a year to come to maturity. A second small lot of flowers often
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forms in February and March. The seed is procurable about November,

collectod in the latter half of October, and packed for tran.smissioii iu

almost dry soil. A box containing 40 lb. of shelled seed will uiiually

weigh from 120 to 180 lb. The seed does not keep well, and ought to

be sown as soon as possible after being plucked. It has often been upheld

that the seeds being rich in oil might be systematically collected and
sold by the planters as an additional source of revenue.

Nurseries.—The sowing is now almost universally made in nurseries. Nurseriea.
seed, sometimes previously germinated, is deposited at either 4 or

ches apart and 1 inch deep. A piece of particularly good land is

en, and formed into beds from 3 to 5 feet wide. Such a nursery

it be well drained and very careful attention given to the preparation

he soil, which should be raked as for a flower-bed. If previously

r tea culture, the land must be richly manured with cattle-dung,

the situation is hot and dry, the beds should be covered with grass

immediately after sowing ; in any case water must be accessible for

watering the nurseries. Forty pounds of seed may be expected to give

about 10,000 plants, and will put about 2 to 2i acres of land under

tea. As soon as the young plants are visible above the surface, the

beds should be shaded by raised frames covered with grass or mats, be

frequently weeded, and, if the weather be dry, watered in the evenings.

As a rule, the plants sown in the nursery in November or December
(can be planted out in the following May or June (six months old

^^nting), or when a year old in the following November or December.

^M Preparation of Land.—In order to ensure a good result, it is necessary

to bestow much care on the preparation of land for tea. If it has previously ^^oto. of

been under forest, the whole of the trees should be cut down, the stumps •^*'^"^'

; removed as far as possible (since many of them are liable to cause root

L gijiease in the tea), and the land hoed carefully all over. If grass land is

I ^Bbe planted, the roots should be carefully removed when the land is

r oeing hoed up. If hillsides are to be put out, it is advisable to arrange

before planting for terraces, running along the contour of the slopes. If

stones exist in the soil, they should be brought to the surface and utilised

I

in making the terraces. On level land the lines of drainage should be
^Banged, and, where necessary, narrow drains, 3 feet deep, put in before

^Knting out the tea.

^K Planting Out.—These arrangements having been completed, plant-

fl^ can be commenced. In order to secure regularity, lines must be marked planting,

out and the seedlings placed at definite distances apart along these lines.

What these distances should be varies with the type of plant, the richness

of the land, and the method of planting. Speaking generally it is not Lining the

wise to put the plants nearer than 4 feet apart in any direction, nor wider *° "'

than 5 feet apart. If planted in rows at right angles to one another
(square planting), this means in the one case 2,722 and on the other 1,742

plants per acre. Four and a half feet apart is perhaps the most generally

advisable, equal to a little over 2,000 plants per acre. In recent years Plants to Acre,

it has become usual to plant in rows at an angle of 60 degrees to one
another (triangular planting), thus making the plants equi-distant from
each other. In this case a distance of 5 feet between the bushes gives

a number of plants per acre about equal to that obtained at 4^ feet apart
in square planting, and is thus to be preferred. When the spacing
and condition have been decided upon, lines should be formed, and stakes
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placed at definite distances on these lines, to mark where holes are to

be dug and the plants to be placed. Prior to planting out a hole should
be dug at each of the stakes at least a foot deep and 10 inches wide,

and the young plants then removed from the nursery and deposited in

the prepared holes.

Period of Transplanting.—Planting may be done either when the
seedlings are 6 months old or when they have been in the nursery for

a year. Under ordinary circumstances 6-months planting is gradually

being more and more adopted. Under this system the plants are taken
from the nursery when 4 to 8 inches high, and have a small ball of earth

6 to 8 inches deep attached. They are conveyed to the holes which have
been made ready, as above described, but if the ends of the tap-roots

are seen protruding or bent they are either straightened or nipped off.

Each ball of earth with its plant is then placed in the centre of a hole,

loose earth filled in all round, and rammed down moderately. If the

rain follows immediately the only attention required afterwards will be
to see that weeds are cleared all round the plants, and that the surface

earth is kept loose. If rain does not come at once, the plants will need
watering. If planting be done with older seedlings in November or

December it is necessary to have a very much larger block of earth (at

least 12 inches deep and 6 inches in diameter) attached to the root, and
correspondingly larger holes in which the seedlings are to be deposited.

In this case, as the planting takes place in the dry weather, a considerable

quantity of water should be given, and a mulch of dry grass placed

around the plants.

In planting, according to one of the best and most recent authorities (C.

Bald, Ind. Tea, its Culture and Manuf., Calcutta, 1903, 69), the following rules

should be observed, viz. :

—

" (a) The end of tap-root may be cut clean off, but it must not be bent or
doubled up.

" (6) The plant must be placed so that the collar is level with the surface
of the ground. If placed too high, some of the roots will be exposed ; if too
deep, the bark of the stem will be injured by being buried. The plant should be
at the same depth in the ground as it was in the nursery.

" (c) The laterals should be spread out, not driven into a clump round the
tap.

" The hole should be only one-third filled with earth, which is then pressed
roiuid the plant by hand ; one-third more filled and trodden or rammed moder-
ately, and the remaining third filled in but left qiiite loose."

Drainage.—Mention has already been made of the necessity for drainage

on most tea soils. On the flat or nearly flat land, the drains should be at

least 3 feet deep, as narrow as possible, banked up a little on the sides

to prevent the water running off the surface into the drains, and should

follow the natural course of the drainage of the land. For ordinary tea*'

soils they should be from 30 to 60 feet apart. On slopes the object

of the drains is not only to cause percolation of the water, but also to'

prevent wash of soil. They should hence run along the contour of the land,

and be slightly banked up on the upper side. . At intervals, main drains

(running down the slope and thus crossing the contour drains) will be

required to carry away the water. \Cj. Mann, Treat. Deter. Tea in Ind.,

Tea Assoc, 1906, No. 4, 8-12.]

Hoeing.—In all the districts of Northern India it is found that careful

hoeing of the land is needed from the early days of the plantation, both

in order to prevent the growth of weeds and to keep the surface of the

land loose. With young plants the principal cultivation (apart from
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I^Hping the weeds down) is done by frequent loosening of the soil to a

^l^th of 3 inches and for a distanco of 12 inches round the bushes. Among
tea more than 2 years old, the following hoeings may be said to be usually

required :

—

I (a) A deep hoeing at the commencement of the annual dry weather

Ikt
least 8 inches deep—should be given. This preserves tho moisture

tthe lower layers of the land, during the drought which follows, as

n as softens the soil and thus prevents the formation of a hard pan

Ir the surface.

\{b) From 4 to 6 light hoeings per annum. Each of these loosens

e soil to a depth of about 4 inches. They should take place at intervals

of about 6 weeks.

In South India and Ceylon, owing to the extremely granular character

the soils, and to the fact that there is no long season of drought such

experienced in Northern India, much less cultivation of the land

one than that above recommended, the hoeing being replaced in a

t measure by hand-weeding.

Manure.—Manuring is not usually needed for some years after a

tation is started. Nitrogenous fertilisers are then principally required,

t in the form of organic manures, and nothing is better than cattle

manure, if it can be obtained. The cattle manure generally to be had

in India is extremely poM-, and so twenty tons per acre would not be an

lessive dressing. Little more than a third of that quantity of good

fed dung would be of equal value. With the cattle manure all the

e materials of the tea estate, such as the wood-ashes (if wood is burnt

e factory), the thatch, the sweepings from houses, etc., are mixed and
aped together in special manure sheds and thus made ready for use. This

BO-called cattle manure is best applied early in the year, before the first

hoeing of the season. In default of cattle manure, oilcake—usually

icom castor or rape seed—has given the best results, and is now used

;ely both in the districts ot North and South India. It is commonly
lied broadcast, at the rate of about half a ton per acre. In Ceylon

;ood deal of artificial manure—chiefly superphosphate and basic slag

or without sulphate of potash—has been and is being used, but the

lication of such manures has been elsewhere on a very limited scale.

'/. Pests and Blights, etc., 119-34 ; Mann and Hutchinson, Hedeaka
Exp. St., Assam, in Ind. Tea Assoc, 1907, No. 2.]

In recent years very good results have been obtained by green manuring.
e plant chiefly employed in North India has hitherto been JPhaseolus
ngOf which is sown broadcast in April or May at the rate of 40 lb.

seed per acre, and is hoed into the land after 6 to 8 weeks. Other
.nts have been suggested for the purpose, and from recent experiments
ems probable that good results may be obtained with Crotalaria
lata and Seshania cannahina. In Ceylon the best returns have

given by the use of Ct'ofalarla striata as a green manuring
ip, but the ground-nut {Arachis Fi/jpof/wa) has also been employed.

Stmnps of the dadap tree {Erythrina lifhosperitia) have been planted

and the growth periodically pruned off and buried. It is essential, how-
ever, that the stumps should not remain in the tea for more than
one year, as otherwise they are very apt to cause 8l>ump-rot, due to the

fungus Itosellinia, radlciperda. The leguminous bush Tephrosia
Candida has been used similarly in India, but this is grown from
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seed, and the bushes retained in the land for 3 years. [Cf. Mann and
Hutchinson, Green Manuring in Tea, I.e. 1906, No. 2.]

Certain trees growing among tea are found to be beneficial. The best

of these is Alhizzia stipidata, but Dalbergia assatnica has given

similar results. These are planted from 40 to 60 feet apart throughout
the garden. The lower branches are annually removed, so that the shade

given may be as light as possible. [Cf. Pests and Blights, etc., 136-47.]

Pruning.—The pruning of tea is an extremely technical process which
can hardly be adequately described in a general notice such as the present.

In nearly all the Indian districts it is an annual operation, and in

North India is always carried out between December and March. In

South India and Ceylon the time is not nearly so fixed, but if possible

it should be always done during the non-growing period of the plant.

Commencing with a tea seedling, one of the best systems of pruning on

the plains of India is perhaps as follows :—After the tea seedlings have
been on the ground 1 to 6 months (according to whether they have

been planted out at a year old or at 6 months old respectively) they

should be cut down in December or January. If of the " Assam " in-

digenous type this should be not lower than 6 inches from the ground

;

if of the " Manipur," 6 to 8 inches. Each plant ought then to throw

out, from the stump, 3 or 4 stems, which are allowed to grow for 2 years

before being pruned again. Then when they are 3 years old from seed,

they are cut at 14 to 18 inches from the ground. After this, each year's

pruning will be at a point from 1 to 2 inches above that of the previous

year (light pruning), until the jdeld begins to diminish, when it will be

necessary to cut back to 12 to 15 inches from the ground (heavy pruning).

This ought not to be necessary till the bushes are more than 10 years

old. At a later age, if the bushes are found to give a very low yield, it

may be necessary to go even lower than this, and even in extreme cases

to cut the bush down level with the ground (collar pruning), but this

should not be necessary till after many years, if the garden be properly

cultivated, manured and plucked.

In light priming it is important :

—

(a) To leave only a small length of new wood, say not more than

2 inches all over the bush.

(6) To cut the shoots at the sides of the bushes to the same length a^

those in the middle.

(c) To remove everything which is not likely to yield a new vigorous

shoot in the following season. For example, remove all dead branches,

all gnarled twigs and crow's-foot formations (clumps of imperfectly formed

shoots), all trailing shoots on the outside of the bush, and all small useless

twiggy shoots throughout the bush.

At high elevations growth is very much slower than in the plains, and

heavy pruning will naturally be much less frequent than under ordinary

conditions. And moreover there appears no doubt that growth made
immediately after heavy or collar pruning gives a much lower grade of

tea than can be obtained after light pruning. As the tea grown at the

high elevations of hill districts usually depends for its commercial success

on its high quality, heavy pruning is generally avoided as far as possible.

[C/. Pests and Blights, etc., 78-100 ; Mann, Exper. Heavy Pruning in Assam,

in Ind. Tea Assoc, 1907, No. 3 ; also Factors Deter. Quality of Tea, I.e.

1907, No. 4, 17.]
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^HHklt as follows :—When the tea has been pruned, new shoots begin

^Ko grow, and after 2 to 3 months have attained a length of 9 inches or

^'inore. At this stage the bushes can be " tipped," that is to say, the

first lot of leaf may be taken off, the object not being so much to get

the leaf as to force the production of secondary shoots on the plant.

This " tipping " should be done when there are, on the shoots of the centre

of the bush, on the average 6 leaves, without counting either the unopened
tip-leaf nor the so-called '^janum" leaf (really a bud scale) at the base of

ch shoot. Then the topmost two leaves may be plucked off, the plucking Method,

eing done not by pulling, but by breaking (or nipping) the shoots with

e thumb-nail. The level at which the average shoot, in the centre of

e bush, is thus to be plucked is fixed, and it is a plan often followed to

it the pluckers have a stick cut to the required height as a measure. Mearan

othing is then plucked under this height at any part of the bush.

This tipping forces a secondary growth from the axils of the leaves pioahing,

the original shoots, and after about 3 weeks the secondary growth

ready to pluck, the uppermost 2 leaves and the unopened bud only

ling taken, and 2 mature leaves left on each of these secondary shoots,

plucking brings about the growth of a third series of shoots which

e from the axils of the leaves on the secondary growth, and on these

e mature leaf is usually left behind when plucking the youngest " two
ves and a bud " as before. A fourth, fifth, sixth and seventh series

shoots arise in similar manner, and are known as " flushes." Eight

tinct series of shoots is usually the largest number given by bushes in

e season.

In the early part of the season the pluckings are almost coincident

th the growth of the " flushes." After this they are much more fre-

ent, and bushes are usually plucked from 20 to 30 times during the

ar, at intervals of from 7 to 9 days, during the greater part of the season.

has already been said, 4 mature leaves ought to be left on an average

oot in the first plucking, and nothing plucked below this level in the

ih. The use of a levelling-stick is often continued for the first three

four pluckings of the season in order to prevent the premature plucking

the weaker shoots. Two leaves should be left behind in plucking the

ondary growth, and one leaf in the next few pluckings at least, after

Wch the shoots can be safely plucked as they grow. \Gf. Mann, Factors

QaalUy, in Ind. Tea Assoc., 1907, No. 4, 19 et seqJ]

Seasons.—It is essential to leave plenty of growth below the plucking- Seasons

ivel in the earlier part of the season, and especially so after any heavy
ing. The growth and health of the bush are only secured by allowing

libundant leaf to remain. Many fine tea estates have been seriously

maged by plucking off too much of the spring growth.

In Assam, and in fact North-East India in general, plucking com-
ences about the end of March in each year. July, August, September
d the first half of October are the months of greatest yield. After that

e the crop gradually diminishes, and in Upper Assam plucking ceases

for the season about the middle of December, while in Sylhet it may
continue till the new year. The yield at each plucking during the height

of the season from good yielding mature tea may go up to about 120 lb.

of leaf per acre or even more, giving about 30 lb. of made tea. \Gf.

Pests and Blights, etc., 101-18.]
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Yield.—The object of the tea-grower is to get the maximum number
of young shoots on the bushes in each year, as it is only the two, three, or

at most four youngest leaves on any shoot which can be made into tea. A
very small leaf crop can be obtained, under the system of pruning already

set out, in the second year after planting ; in the third year about 150 lb.

per acre ought to be obtained, if in the plains. By the sixth year the

tea (on the plains) is yielding a full crop, which varies, according to the

soil, from 400 to nearly 1,000 lb. per acre per annum. Any crop above
700 to 800 lb. per acre is very abnormal, and due to special conditions.

The average on the plains of India is rather under 500 lb. per acre.

Deterioration of the Tea Plant.—This subject has been so fully dealt

with in recent publications that it may suffice to give a reference to the

literature. [C/. Watt, Pests and Blights (1st. ed.), 155-60 ; Mann, Treat.

Deter. Tea in Ind., Tea Assoc, 1906, No. 4 ; also Renov. Deter. Tea, in

Agri. Journ. Ind., 1906, i., pt. ii., 85-96.]

Enemies of tlie Tea Plant.—The tea bush is attacked by quite a

legion of pests and blights, but owing to the fact that the tea crop is a con-

tinuous one for 8 or 9 months in the year, it is rare indeed that it is wholly

destroyed. In the worst cases the yield is reduced possibly 20, 30 or

even 40 per cent. In spite of this fact the damage done is in many cases

extremely serious. For a complete treatment of the enemies of the tea

plant the reader is referred to technical publications (more especially

the Pests and Blights, etc., 165-416). All that it is possible to attempt
in this work is to furnish a list of the more serious pests and blights.

Red Spider.—The pest wMch is almost always the first to appear

in a garden is the "Eed Spider" {Tetranychus bioculatus, Wood-Mason),
a small red mite which sucks the leaves in the hot, dry weather of April,

May and June, and afterwards, if dry weather continues. This leads

to the checking of the growth and the weakness of the new shoots, and,

hence, loss of crop as well as thinner and less vigorous wood as a basis

for the next year's growth. The use of sulphur, applied by dusting

on previously wetted bushes in February and March, is becoming very

general as a means of counteracting this pest. [C/. Pests and Blights, etc.,

348-59.]

Mosquito Blight.—The iusect which causes by far the greatest damage
to tea in India is, however, the so-called Mosquito Blight {Uelopeltis
theivora, Waterhouse). The losses due to this pest may be put down
at 7 or 8 lakhs of rupees per annum. The insect itself is a capsid plant-

bug, which passes the whole of its life-history on the tea bush, feeding

on the leaves. It works by puncturing the youngest leaf and sucking

the juice. The leaves thus quickly become a mass of brown, dry and
withered material. It can be apparently combated and almost entirely

eradicated from isolated gardens by spraying the bushes soon after

pruning with kerosene emulsion and having a squad of children catching

the insects throughout the year. Such a method is expensive, but has

well repaid the cost on estates where mosquito blight has been serious.

[Cf. Pests and Blights, etc., 247-85 ; Mann, Variations in Helopeltis theivora,

in Mem. Deft. Agri. Ind. {Entom.), i., No. 4.]

areen Fly.—The growth of the shoots on the tea bushes is often

greatly retarded in the early part of the year, apparently by the activity

of a jassid bug {Chlorita flavescens, Fahr.) known in the tea districts

by the unfortimate name of the " Green Fly.'''' It seems to completely
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stuut the secoud, third and fourth flushes of the season chiefly, but has

the oonipiMisatiiig consideration that the tea made from shoots so stunted

is invariably of higher quality than when they grow freely. No method
of (iialing with this pest has yet been devised. [Cf. Pests and Blights,

dc, L'stj 92 ; Maun, Factors Deter. Quality Tea., Ind. Tea. Assoc, 1907,

No. 4, 16.]

Caterpiiimn.—The number of caterpillar pests of the tea plant is

rery great, those of the PsyclUdw and Liiuacodidd' being perhaps

le most numerous and most injurious. Little more than systematic

itching has been attempted against these. Scale insects are of little SoiUeinaecto.

no importance in the plains, but become serious at higher elevations.

le brown cofEcc-bug {Lecanlinn hemisphericum) has done serious

lage in the Nilgiris, while in the north of India the most common
sies are Vhiomtspis thea\ Eriochitou thew, and Carteria

let'oreffa. [Cf. Mann and Antram, Red Slug, in Ind. Tea Assoc., 1906,

ro. 5.]

Red Rust.—Among blights of vegetable origin perhaps the most Vegetable.

erious and widely distributed is the so-called " Red Rust," caused by
alga {Cephaleuro.s vii'e.*irens, Kunz.), which attacks tea of deficient

igour almost everywhere and kills nearly all the shoots on which it occurs.

^C/. Maim and Hutchinson, Red Rust—a Serious Blight of the Tea Plant,

Ind. Tea. Assoc., Calc., 1904, No. 4.] Its treatment consists largely in Treatment,

icreasing the vitality of the bushes by manuring, better drainage, and
improved methods of priming and plucking, but in serious cases Bordeaux S?^^*"

CTDRE, applied to the bushes immediately after pruning, is also advised.

7/. Pests and Blights, etc., 396-408 ; Mann and Hutchinson, Red Rust of

','ea, in Mem. Dept. Agri. Ind. (Botany), 1907, i., No. 6.]

Fuagous Blights.—Thread Blight, caused by a fungus [Stilbuni nanunv,
fossee) on the leaves and twigs of the bushes, has done considerable

Samage to individual plants, but can be got rid of by treatment with
sulphide of lime (made by boiling lime and sulphur together in water).

Mrey Blight {I*estalozzia nuepini, Desmaz.) is the most serious leaf-

Wight of the tea plant, and is very generally distributed. Blister Blight

^xohfuiidiiim vexans, Massee), another fungus which attacks the leaves

\xA green shoots, is fortunately restricted to a small area at present in

Ipper Assam (Mann, Ind. Tea Assoc., 1906, No. 3). Tea Canker {Nectria
hp.) destroys both young and old tea stems, more especially in damp situa-

ions. Lastly, Root Rot {liosellinia radiciperda) causes the death of

irge numbers of bushes, more particularly round the dead stumps of

jrtain trees.

Having dealt with Cultivation as fully as the available space will

low, it is now necessary to consider the methods presently adopted for

16 manufacture of the leaf into the commercial article Tea.

^ MANUFACTURE OF TEA.
The methods pursued have undergone a complete change in practice,

if not in principle, by the introduction of machinery. Previous to 1860,
and almost entirely previous to 1870, hand labour was exclusively em-
ployed to prepare the leaf for market ; now (except for an occasional
garden at the commencement of the season) the whole work is done by
machinery, much of which is largely automatic. The machines used for

the several processes in Black Tea preparation have been produced by threa
or four inventors, and the names of Kinmond, Jackson and Davidson
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almost entirely cover the field. It is not proposed to describe here the

older methods of tea manufacture by hand, since these can be found in

many of the books already referred to, but we shall limit attention to

those at present in vogue. [Of. Watt, Journ. Roy. Hort. Soc, 1907,

xxxii., 90-3.]

Grades of Tea.—The tea-leaf when plucked may be manufactured into

various classes of tea. Black Tea, at present, absorbs almost the whole
of the leaf produced in India. The preparation of Green Tea has made,
however, considerable progress in the past five years, largely owing
to the invention of special machinery for its production and partly to

the depressed prices obtainable for Black Tea. An effort has recently

been put forth to introduce the manufacture of Oolong teas into India,

but so far with no success. A small quantity of Brick Tea is made by
a few estates in Darjeeling and Kumaon, for the Tibet and Bhutan market.
" Letpet " or Pickled tea is prepared in Burma and on the hills lying

between that country and Assam. These various grades of tea may be

separately dealt with :

—

1. Black Tea.— Withering.—The leaf, plucked as already described,

is brought in from the estate, and immediately spread as thinly as possible

in a cool and shady house on trays of hessian, bamboo, or wire netting to
" wither." In the colder hill districts this operation is nearly always
conducted in lofts, situated over the factory itself, which can be closed

and warmed with hot air. In the plains similar lofts, fitted with

fans to draw the air over the tea, are sometimes used, but the general

consensus of opinion seems to be that when such lofts are used to shorten
Quality affected the withering by raising the temperature above 80° F., the quality of the

tea invariably suffers. In the districts producing the best-grade tea

(Upper Assam) the withering is almost entirely carried on in houses open
to the outside air. Lofts in which hot air can be introduced are, however,

very useful in ensuring that the withering is completed within a reasonable

time, for the leaf must wither until it is flaccid, and if this takes too long,

the tea is always inferior. At a temperature of 80° F. the ideal time

required for withering is about 20 hours ; if delayed beyond that time a

lower-grade tea is almost inevitable. If not flaccid at the end of the

withering time it is a common custom to allow the leaf to remain for thirty

hours, when it must then be taken away and rolled. The process of wither-

ing is a very important one in tea manufacture ; if well carried out, the

amount of tea ferment (enzyme), which afterwards causes the change in

the leaf termed " fermentation," nearly doubles in quantity during the

operation ; the soluble matter in the leaf considerably increases as well

as the tannin, to which the pungency of the finished leaf is due.

Rollins.—When, by withering, flaccid leaf has been produced, it is

ready to roll. This operation was formerly carried out by placing the

withered leaf on a table, where it was rolled to and fro under the

pressure of the hands, till the juice was pressed out on to the surface of

the leaf, and the material well twisted. As the pressing out of the juice

from the cells into contact with the air is the essential part of the process,

it was soon apparent that a machine might be devised which would bring

about this result and allow ot a much larger amount of leaf being treated

at once. Hence during the last forty years there has been invented a

constant succession of machines. The earlier ones, by trying too closely

to imitate hand rolling, were many of them cumbrous and unwieldy, but
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tdual improvement has taken place, and those now in use leave little

u bo desired except the making of the process continuous. In principle,

all the machines work by rubbing the leaf between two surfaces either

rotating in opposite directions or working at right angles to one another.

In some cases the pressure on the top of the leaf is supplied by the weight

a large quantity of the leaf itself ; in others, and more commonly, by
jecial heavy lid to the machine. By raising or lowering this lid, the

jure on the rolling leaf may be altered, and the amount of juice ex-

sed diminished or increased. Other things being equal, the lighter

rolling the more juice remains in the cells, and a pungent light-liquor-

tea is obtained, in which the whitish colour of the immature tip-leaf is

slightly stained, thus giving a pretty-looking tea, full of " golden tip." Ooiden Tip.

|the rolling be hard, much juice is pressed out, the golden tips largely

ippear, and a much darker liquor is afforded by the finished tea, but

with more " body " and less pungency. The time taken by this

ration varies from a quarter of an hour to an hour or even more.

3n the rolling is partly carried out, and the leaf is then sifted through

iting sieves. The finer portions (containing most of the golden tip)

not again put in the machine, while the coarser portions are subjected

I
rolling under a greater pressure.

\, The juice has been brought into contact with the air by rolling ; now
6urs the so-called " fermentation." Before the rolling is completed

edges of the leaves and the ends of the stalks have begun to change

a green to a brown colour, and to take on an altered smell. This is

conmiencement of the fermentation, which is allowed to go on from Fermentation.

to six hours according to the conditions. For this purpose the rolled

is spread out about one to two inches thick in a moist, cool, darkened

jm, under conditions of the greatest cleanliness possible, and allowed

remain there. The material quickly becomes brown, and commences
; smell like finished tea. The end of the operation is judged by the eye

the smell, and requires a good deal of experience to decide. The final

luct should be coppery brown in colour, like a new penny, and should

ikve quite lost its leafy smell, taking on, as has already been said, that of

shed tea. The changes which take place during the fermentation are

very obscure, and it will be better to leave their discussion till a

ble later (see p. 238).

Firing.—Fermentation finished, the leaf must be dried or fired as quickly

possible. Formerly the firing was done over clear charcoal fires ; now
chines which make use of a current of hot air are exclusively employed.

le earliest invented simply placed the leaf in trays through which a

rent of heated air passed, by natural draught, and as each tray was
^ed the material was removed and replaced. Now such machines are

iefly employed for finishing the tea -firing, and the greater part of the

jrk is done on large automatic machines working with strong currents

air induced by fans. They are capable, some of them, of drying as

ich as two hundred pounds of finished tea per hour. The machines
ed for this purpose are simple in construction, and though ingenious, do
it embody any new principle of drying. The " firing " is usually com-

ttienced at a high temperature, the air entering the machine being often

kept at from 220° to 240° F., though naturally the drying leaf itself never

reaches this temperature. After the drying is about three-quarters

completed, a somewhat lower temperature is employed, from 180° to
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F. It is essential that the whole drying should be carried out as

rapidly aa possible, since if protracted, much of the pungency of the tea

is lost.

Grading. Oradiag.—After drying, the tea is graded. The marks known on
the market are

—
" Orange Pekoe," " Pekoe," " Souchong," " Congojj,"

etc. These are old Chinese terms, but now used somewhat loosely on
the supposition that certain leaves on the shoot form the bulk of the

grade named. Thus the unopened tip (bud) and the first opened leaf

are generally supposed to constitute the " Orange Pekoe," the next in

descent is the " Pekoe " leaf, and still lower the " Souchong " leaf. The
grades, however, are now merely commercial terms which have little

relationship to any particular leaves. There is a corresponding class for

Broken Leaf. *^® ^^^ particles or so-called " Broken " leaf of each grade, which
generally gives a stronger tea than the grade itself, and is hence higher in

price. The principal market names in use at present are :

—

1. Broken Orange Pekoe. 5. Broken Pekoe Souchong.

2. Orange Pekoe. 6. Pekoe Souchong.

3. Broken Pekoe. 7. Broken Tea.

4. Pekoe. 8. Souchong.

In addition there is a grade known as " Fannings," composed of the

very small and light fragments of leaf not capable of being placed under
any of these names, and " Dust," the extremely fine portions got out by
sieving through a fine-mesh sieve, but even this has still a market value.

In the Kew Bulletin (June 1890, 109-2) will be found particulars of the

Hankow manufacture of the compressed tablets of the common tea-dust.

These are said to be used throughout Russian Siberia.

These various grades are obtained from the tea just after being fired

and by systematic sieving through sieves of various sizes, generally

machine driven, coupled with the passage of the tea through " breakers
"

or " equalisers " in which the coarser leaf is broken down to a uniform

length. After sorting in tliis way, each grade is packed separately in

wooden boxes lined with sheet lead.

Tea Soxes. Packing aad Tea Boxes.—Almost all the woods found in the tea districts

have been used at one time or another for making tea boxes. Teak
has even been imported from Burma for that purpose. For a long

time toon or foma [Cedvela Toona) was the favourite, but as this became
scarcer inferior woods have had to be employed. In the Brahmaputra
valley practically the only timber now used locally for box-making is

semul {Boinbax unalaharicunt) ; in Sylhet and Cachar a greater variety

is still employed, most being cut in the forests of the Lushai and Manipur
hills and floated down the rivers to the saw-mills. There is, however,

an increasing tendency to import boxes from other countries, even from

China, Japan and Sweden—chiefly pine. Some patent boxes, made of

Russian pine in three layers cemented together in opposite directions to the

"Venesta"and grain, have in recent years become popular under the name " Venesta,"
"Acme." "Acme," "Columbia," etc. Their chief objection is their high price.

Steel chests were introduced some years ago, but have been abandoned.

It may be mentioned that the wood of which the chest is made is by no

means a matter of indifference. Some timbers have the reputation of

tainting the tea placed in them, giving it a so-called " cheesy " flavour,

and quite a large number of timbers can only be used after long seasoning

Lead Lining. under Water. Chests are always lined with thin sheet -lead, carefully
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soldered. It is of the utmost importance that the package should be as

airtight as possible, since tea is e.Yoeedingly quick in absorbing moisture junigui.

from the air (up to the amount of 16 to 17 per cent.) and then becomes
rapidly mouldy and useless. Before packing, each grade of tea is always

refired at a temperature of 180^ to 200" F., and packed while still just

warm. As put in the boxes, it commonly contains from 2 to 3 per cent.

^1 moisture.

I^K 2. Green Tea.—For many years the manufacture of Green Tea
^^ftdia may be said to have died out except in the Kangra Valley and in

^^Hamaon. It was formerly made in some quantity, but black tea being

'Bie more marketable article, the green gradually ceased to be manufactured,

especially after the introduction of machinery, since no apparatus had
been devised for green-tea manufacture. While the object aimed at in

preparing black tea is to change the materials in the leaf, by fermentation,

the green colour becomes brown or black, the astringency is reduced,

id the aroma altered in character : in manufacturing green tea, the aim
fto prepare the leaf without any alteration taking place.

Fermentation Prevented.—The first Operation in manufacture is, always,

refore, to heat the leaf, immediately it is received from the pluckers

without any withering, so as to destroy the ferment {enzyme) and
jvent any after-colouring of the leaf, and at the same time to bring

le leaf into the soft condition required for rolling. When small quan-

tities are dealt with, this result is obtained by panning. The pan is a
je cast-iron basin 2 feet wide let into brickwork and with the hinder

about 1 foot higher than the front. This is heated from below. When
pan is " roasting hot " a small quantity of leaf is thrown into it and

lipt tossed about by hand so that no portion is allowed to rest on the

iron long enough to get singed. When soft enough it is slightly rolled

hand, then panned again, and so panned and rolled alternately until

edges of the leaf become very slightly crisp. The leaf thus prepared
[then dried o£E as quickly as possible, by methods and appliances similar

those described for black tea.

Where large quantities of leaf have to be dealt with, machines have
mtly been invented by means of which the panning operation is re-

jed by a steaming of the leaf, under pressure, in a rotating cylinder.

le steaming must be very short or the leaf gets a boiled-cabbage
jarance and is then useless, and yet it must be treated long enough

ensure the destruction of the ferment. About 1^ to 2 minutes under
Iteam pressure of 20 lb. to the square inch is generally sufficient. After

iming, the excess of water is usually got rid of in a centrifugal

ichine, though much juice is lost at the same time. Then the leaf is

led slightly in machines similar to those used for black tea. The rolling

3t only be slight, for broken grades are almost worthless in green tea.

is immediately thereafter dried off as rapidly as possible.

In order to obtain a green appearance in the final product it has been
Jtomary in China to " face " the tea by rubbing it, when finished, in a
pan with a small quantity of indigo and gypsum or other similar

ture. In Kangra the Native manufacturers use a small quantity of

reenish-coloured soapstone for this purpose. But the employment of such
materials is to be deprecated, and a very fair finished surface can be given
to the tea by rubbing it in a hot pan alone without any foreign material,

which only too frequently assumes the condition of an adulterant.
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Grades of Qreea Tea.—As already stated, in grading green tea
" broken grades " are worth very little. The grades (as with black tea)

are given Chinese names :
—

" Young Hyson " is the finest part of the

tea, principally made from the youngest leaf on the shoots ;
" Hyson

No. 1 " corresponds with Pekoe among black teas ; and " Hyson No. 2
"

is a coarser grade. " Twankay " is composed of the flat broken fragments
of the coarser leaves ;

" Gunpowder," which has the appearance of balls

about the size of small peas, is formed by the smaller leaves (which are

very sticky after panning, and hence adhere together and so form them-
selves into small balls during rolling). The packing is similar to that for

black tea.

Speaking of green tea, the following passage from Vigne (Trav. Kashmir,
Ladakh and Iskardo, 1842, ii., 265) will be found interesting :

" Tea, made
or rather boiled with water, as in Europe, is called Moguli chd, or the tea of

the Moguls, as they call the Persians. But Tibeti chd, or tea as made in

Tibet, is a very difierent composition, for which the following is the recipe

for a party of five or six people : a teacupful of the finest green tea is

put into three pints of water, and upon this is strewed a large spoonful of

soda, and all three are boiled together. About a pound of fresh buttsr

or ghi, and a pinch of salt, are then placed at the bottom of the milling

churn, and part of the boiling contents are poured out and milled like

chocolate ; a little cream or milk is then added to what has remained in

the saucepan, and on this the milled tea is poured and boiled again, and
part of it again transferred to the churn, and so on till it is all properly

milled. All that then remains to be done is to strain it through a clean

cloth. Much depends upon the quality of the tea, and the manner of

making it. I have nowhere drank it so good as with Ahmed Shah. It

was always made before or after a march, and on a cold morning 1 found
it, after a little time, quite as palatable as tea made in the ordinary way,
and far more nourishing. When well made, it resembles chocolate in

appearance, in consequence of the reddish tinge imparted to the tea by
the presence of the soda, which prevents it also from cloying. Sutu, or

the flour of roasted barley, is frequently eaten with it."

3. Oolong Tea.—So far no oolong tea has been made in India ; its

manufacture is a speciality of Formosa, though also made in China and
Japan. But Formosa oolongs have a recognised place on the tea market,

principally on account of a very characteristic and much-desired flavour.

Commissioners were sent from both India and Ceylon in 1904 to ascertain

the methods by which this was produced. They reported that the flavour

was principally due to the particular variety of plant grown. But that

variety was not to be recommended on any other ground, as the yield

was small, the plant was difficult to grow, and could only be satisfactorily

propagated by layering. The manufacture was quite special in character,

and in essentials was carried out as follows :—On the leaf being brought

into the factory at midday, it is put out in the sun to be warmed, first

spread thinly and then thicker, for twenty minutes to one hour. The leaf

so treated is taken into a house and spread on bamboo trays in a layer

about 3 to 4 inches thick. At intervals of 15 minutes it is collected to-

gether and shaken up with the hand. "With this treatment continued for

two hours a change occurs in the smell of the leaf, and a tinge of brown
takes place on the softer leaf and on the edges of the others. When the

discoloration has spread over the softer leaves in spots, the tea is ready
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for panning. This operation is carried out by keeping the leaf constantly Puming.

I evenly on the move in a pan about 2 feet in diameter, retained at

!t«mperature of 360° to 400° F. and for about 10 minutes. Rolling

follows, and finally firing in the small charcoal stoves used universally

in tea manufacture in China and Japan. For further particulars the

oft of the Indian Commissioner, Mr. J. Hutchinson {Cult, and Manuf.
Fortnosa Oolong Tea, Calcutta, 1904) should be consulted.

4. Brick Tea.—Hitherto little attempt has been made to manu- Brick Tea.

,u turc Brick Tea in India, though it is the staple of the Central Asian

trade. In view of the possibility that this trade may be opened up in

tlu> near future, a careful investigation was made in 1905 of the methods
tpployed in Western China by a special commissioner sent by the Indian

I Association to the districts in which it is produced. He describes in

report how it can be made either from the young shoots (as with

k tea), which gives the highest quality of brick, or from coarse leaf

iih many stalks and twigs. In some cases, indeed, stalk and twig

iirt'dominate in the material used.

The manufacture involves (1) Panning, in pans as described under Panning.

tea, kept at such a temperature that the leaf emits a sharp crackling

id, due to the bursting of the cells as it is rubbed over the surface.

operation takes from 6 to 10 minutes. (2) Rolling.—This process Boiung.

irried out by hand in the usual manner, only light rolling, however,

done. (3) Fermenting.—Here the peculiar part of the manu-
re comes in, for the leaf spread in heaps 3 to 4 inches deep is allowed

erment for 3 to 4 days, the temperature rising in the meantime to

to 112° F. The resultant product is then dried in the sun. After Manufacture,

preparation it has to be formed into bricks, and for this purpose it is first

steamed over a boiler (5 lb. at a time) for 2 to 3 minutes, and will then

have a temperature of 150° to 170° F. If few stalks are mixed with the

leaf it will be found that a fairly firm brick may be turned out without
any addition ; if not, a mixture of boiled glutinous rice-flour is necessary

to give sufficient adhesiveness. The whole is then put into a wooden
mould of suitable size and shape and pounded down lightly with a wooden
rammer weighing 17 lb. Several bricks are, 'usually, put in the same
frame, separated by a layer of bamboo matting. The whole frame when
filled is put aside for several days to set and dry ; after which the

bricks are taken out, trimmed, wrapped in paper, and put back into the

case again. The bricks usually made are 10| inches in length by 4 inches

thick. [Cf. Horace Delia Penna in Markham, Journ. of T. Manning to

Lhasa, 1879, 119, 317.] The manufacture of brick tea differs in quality

and material rather than in principle from the compressed tablets of

tea-dust to which reference has already been made.

5, Letpet or Leppett Tea and Lao Mieng Tea.—The manufacture Letpet Tea.
this kind of tea is peculiar to Burma, the Shan States and

some of the hills lying between Assam and Burma. A fairly complete
account of the whole subject of its production will be found in the Kew

fletin (1896, 10) and in The Agricultural Ledger (1896, No. 27,

--J-66). There seem to be two ways of preparing it, as follows :—The
leaves are first thrown into boiling water and allowed to remain for a
short time or until they become soft, then are taken out and rolled by
hand on mats and allowed to cool. The process which follows consists in

ramming the leaves down tight into the internode of a bamboo (the
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" Wabo "), a wooden ramrod being used for the piirpose. A stopper is

then made of jack or guava leaves, and the bamboos thus charged are

then kept in the shade for a couple of days with the stoppered ends'

downwards to allow of any water there may be within to drain off. The

bamboos are not filled up quite to the top with letpet, and in the space thus

Ipft ashes mixed with a little water are now filled in. The object of the

ashes is to prevent insects getting to the tea. The bamboos are now
buried underground till the letfet has matured and is required for sale.

If not buried the letpet becomes black and spoilt ; to be good it should

be of a yellowish colour. It is carried to market for sale in bamboo
baskets of open wicker-work (kyin) lined with leaves. The tea is taken

out of the bamboos, filled into the baskets, and pressed down tight so as

to prevent air injuring it.

The above is the method in vogue west of the Irrawaddy. East of

that river the method seems to consist in steaming the leaf and then

rolUng by hand. After this the leaves are allowed to cool and are then

deposited in a pit, lined with planks or bamboo matting, and covered

over and pressed down by heavy weights. The pit is not opened till a

purchaser turns up to buy the whole pitful, but when opened the letpet

tea is removed in bamboo crates.

[It may be useful to amplify Dr. Mann's account of this tea

(above) by a few quotations and observations :—The earliest mention

of it (apparently) is in Hamilton's New Account of the East Indies

(1688-1722, pub. 1727, ii., 62), where he says, " They never leave

mediating till there be a reconciUation, and, in Token of Friendship,

according to an ancient Custom there, they eat Champock from one

another's Hand, and this seals the Friendship. This Champock is Tea of

a very unsavoury Taste ; it grows, as other Tea does, on Bushes, and is in

use on such occasions all over Pegu." Crawfurd, Ferrars, Nisbet, etc.,

all speak of its use at ceremonials.

The account given by Mr. C. E. W. Stringer {Kew Bull, 1892, 221)

of the manufacture of Mieng or Lao Tea in Bangkok does not differ in

any material sense from the practice in Biirma. These may therefore be

described as Siloed teas, and their chief pecuharity may be said to be that

they are eaten as a pickled vegetable and only rarely used as a beverage

Crawfurd says the leaves are elliptic, oblong, and serrated hke the Chinese

plant ; and the Burmese, not following the practice of other nations,

designate the latter by the native name of their own plant, Lap'het. There

is little doubt, therefore, but that it is a genuine Then, and most probably

a native of the country. Crawfurd speaks of Walhch as his friend, and

yet at the very time indicated the latter disbelieved in tea being indigenous,

in Assam. Crawfurd {Journ. to Ava, 1834, i., 199, 236 ; ii., 147, 214) says
" The Burmese eat the leaf prepared with oil and garhc, and never use

the infusion as they do that of Chinese tea, which they call Lapliet-re, or

tea water." Ferrars {Burma, 1900, 65, 70, 72) speaks of pickled tea aS'

made by the hill tribes to the north. Nisbet {Burma Under Brit. Ruler,

and Before, i., 175, 446 ; ii., 191) observes, " In Upper Burma and the Shan

States a good deal of this tea is consumed as a drink, for which purpose

it is sold in a dry state. It is prepared by boiling it in an earthen kettle

and is drunk with salt. The greater bulk, however, is sold by the Mandalay

brokers to merchants in Lower Burma, where it is largely consumed in

the sohd. The leaves are soaked in oil, a httle garlic and dried fish, etc,
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led, and the concoction thus formed is eaten and c«nsidere<l a great

:y. Besides being regarded as a dainty, however, the ' Leppett '. is

kditional food among Burmans. At the important junctures of a

I's life, such as birth, initiation into the church, marriage and death,

)eU ' plays an important part, and no ceremony is complete without

the consumption of that article. The tea remains in the same basket from

the time it is bought at the gardens until it is sold by the merchant to the

actual consumer. Large numbers of baskets are to be seen at every wharf

tag
the Irrawaddy banks and in the bazaars throughout the country."

It would seem probable, however, that in Burma the word lapet denotes

mellia flriipiferti, and that that species may possibly have been
iployed in the manufacture of letpet tea before the adoption of C. Then
^the preferable plant. Further, there appears little doubt that tea was

used as a medicine, then as a vegetable, and finally as a beverage. It

the discovery of this final property that gave the greatest impetus to the

avation of ('. lliea in China and Japan, and possibly also in Burma
anterior to any records of the introduction and cultivation of

mt in India. Sjnnes {Emb. to Ava, 1795, ii., 255) mentions

tor pickled tea, and Mason {Burma and Its People, 1860, 505) has

imilar reference.]

__ 6. Jyree Tea.—Some few years ago a tea was much talked of in

""the public press as having special merits. This was found to consist of

iinary tea mixed with a certain percentage of the leaves of Albizzia
Ufira (see p. 45).

CHEMISTRY OF TEA.—Within the scope of this work it is neither

lible nor desirable to give a detailed account of all the substances

ich have up to the present time been found to occur in the tea-leaf.

le soluble materials combine to make the liquor produced by infusing

manufactured tea. But it may be observed that both the commercial

the hygienic value of tea* as a beverage depend on three or four

stances. The first of these is the so-called Essential Oil, the

posed cause of the flavour. It is impossible to deal with this sub-

ince here ; briefly its character is all but unknown, its quantity re-

rkably small even in the most flavoury teas, for though Mulder {Poggend,

\nalen, xliii., 133) obtained 06 to 1 per cent., no one since his time has

m able to isolate anything like that amount. In fact it has been denied

it he was dealing with the oil which was subsequently extracted by Van
>mburgh (1895) by the distillation of freshly fermented leaves, the yield

)ing only 0'006 per cent. It is a product of fermentation. The essential

has, generally speaking, almost entirely eluded investigation. Its

mnection with flavour is well known, but the oil itself remains

lost unexamined. [Cf. Gildemeistei and Hoffmann, Volatile Oils,

501-2.]

the important constituents of tea is the Caffeine or

almost the whole of the stimidating power of the tea

From a medical point of view it is the most important

^mibstance : from a commercial standpoint it appears to have little value.

The higher-priced grades of tea certainly contain more caffeine than the

lower, but this is simply because the younger leaves (which have a higher

percentage) form the bulk of the finer grades. Given two Broken Orange
Pekoes, however, the relative quantities of caffeine they contain will bear

little or no relation to their prices.
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The total quantity of caffeine present in tea varies from 3 to 5 per cent., I

and this quantity undergoes no change during the processes of manufacture.

On the other hand, the ease with which it is extracted is by no means so

great in the fresh leaf as in the finished black tea. Nanninga {Mede-

deelingen uit ^slands Plantentuin, 1901, xlvi., 3) gives figures, for in-

stance, where the quantity extracted by the same method increased

from 2-51 to 3-77 per cent, in passing from fresh leaf to fermented and
finished black tea.

In this connection it might be pointed out that tea refuse is practically

the only commercial source of cafieine. From this it is, however, pro-

duced at the rate of 30,000 lb. yearly, or thereabouts, the manufacture

being carried on in England, Germany, France, and America. Recently

successful attempts have been made to extract the caffeine on a com-

mercial scale, from the tea on the spot in India, and it is probable that

this manufacture, as an attachment to tea estates, may take a considerable

development in the tea districts of the country.

The third constituent of great importance in the tea-leaf and also in

the tea is the tannin. A great deal has been written of the evil effect of

the tannin in tea, most of which is, however, not based on exact experi-

ment, but rather on general impressions. Whatever be its physiological

action it is certain that it is the constituent which gives tea its pungency,

and, in its form oxidised during fermentation, it also imparts the colour

to infusions of tea. In short, from a commercial point of view the

value of Indian tea, in so far as it is determined by pungency and
colour of Hquor, varies with the quantity of tannin easily extractable

by water.

The quantity of tannin is, however, very variable, and during manufac-

ture alters to a very great extent. If we take the quantity extracted by
water in ten minutes at 212° F. from finely divided tea as the standard,

the following represents the reduction which normally takes place (as

determined by hide powder) during the manufacture. All the figures

are calculated on the dried material.

(1) (2) (3)

Tannin in leaf as rolled .. .. 15-51 .. 16-90 .. 16-98

Tannin in finished black tea .. 12-94 .. 12-53^ .. 13-78

The colour of the liquor given by fermented tea is due to the oxidised

tannin produced during the fermentation process, and in practice it

always becomes a question of skilful management to know how far "to
sacrifice pungency to colour "

; in other words, how much of the tannin is

to be allowed to oxidise during manufacture.

In a normal fermentation conducted below about 82° F., the oxidation,

produced by the enzyme already mentioned, is a perfectly definite and

complete operation. All the tannin pressed out of the cells and brought

in contact with the air is oxidised in from four to six hours according to

the temperature. The relative colour and pungency of the final product

depend, if a complete fermentation is allowed, on the amount of rolhng

and hence of juice expressed. If the process is conducted much above
82° F., other oxidations take place, independent of enzyme action, and

these give the tea a " stewed " taste, while rapidly lowering the tannin

percentage without increasing the colour of the infusion. The explanation

is probably that the fermentation of the tannin by means of the tea oxidase

(enzyme) only carries the oxidation one stage forward, and though the
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products are not as soluble as the original tannin, thoy are still fairly

soluble, and have a brown colour. At higher temperatures still more

deeply brown oxidation products are formed, much less soluble in water.

Tht' result is disastrous to the tea, and hence no fermentation should be

lonciuctetl at a temperature above 80° to 82° F., if this is possible. [Cf.
'

nn, Ferment, of Tea, in Ind. Tea Assoc., 1906. No. 19, pt. i. ; 1907,

^o. 1, pt. ii.]

The tannin present in the original leaf has been carefully examined

id described by Nanninga {I.e. 7). He found it to be a crystalline powder,

hydroscopic that an instant's exposure to the air turned it into a yel-

sh-brown syrupy mass. It is not soluble in chloroform, benzine or

itroleum ether, and very little in anhydrous ether. On the other hand

is very soluble in alcohol, acetone, or acetic ether. It has a very as-

gent, but not bitter taste. It is precipitated by copper sulphate and
d acetate. Ferric chloride gives a deep blue precipitate. It is optically

ive.

The other substances present in tea-leaf are of minor importance. A oaUioAdd.

ce of gallic acid can always be found, as well as quercitrin. An acid,

which the name of Boheic Acid was given, has been described by Roch-

Ann. Chem. Pharm., 63, 202), but its existence as a definite chemical

nee is very doubtful. Other constituents it seems unnecessary to

cribe. [Harold H. Mann.]
TRADE IN INDIAN TEA—The prosperity of the Indian Tea Trade Trade in

y be mentioned as one of the many striking results of the British Tea.

ministration in India. The East India Company enjoyed for

ny years a monopoly in the Chinese exports of tea, and they were

erefore, and perhaps naturally, not over-anxious at first to establish

tea industry in India. In the year 1721 the imports of tea from 1721.

ina into Great Britain became one million pounds, and during the

mtury from 1710 to 1810 the aggregate sales of the Company were

1 million pounds, valued at close on 130 million pounds sterling. It

y be useful to recapitulate some of the historic facts already mentioned. 1788.

1788 Sir Joseph Banks suggested the desirability of cultivating tea in

dia. Little was accomplished, however, until Lord William Bentinck originated

me Viceroy in 1834. But the success shortly after attained was such

t in 1840 the Government were able to withdraw from tea-planting, and Qovemment

1865 had handed over all their experimental plantations to private
^

terprise. The first public sales of Indian-grown tea took place in

Icutta during 1841, when 4,613 lb. were sold. A sample of Indian- Piret Sales i8*i.

de tea had, however, been sent to England a few years earlier

838). By way of contrast with these beginnings it may be added Present

at sales of Indian tea in 1904 stood at 200 million pounds, valued ^<*^''*'"-

£6,000,000 (see p. 218).

Area and Localities of Production—Capital and Labour, etc.— Area,
e area under tea at the end of 1903 extended over 524,827 acres,

nearly two-thirds (64-4 per cent.) being in Assam (viz. 338,278 acres, or

204,702 in Assam proper, and 133,576 in Cachar and Sylhet). In Bengal
the area was 135,956 acres (25*9 per cent.). Thus these two provinces

(Assam and Bengal) have nine-tenths of the Indian tea area, the

remaining tenth being in the United Provinces, PanjAb, Madras and
Travancore, a total of 49,073 acres, of which one-half is in the Native

State of Travancore. In addition to all these there is a small area of 1,520
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acres in Burma. In the latest report of the Commercial Intelligence

Department on the Production of Tea in India, the area for 1906 is stated

to be 531,808 acres, distributed thus :—423,828 in Eastern Bengal and
Assam ; 51,219 in Bengal ; 7,997 in the United Provinces ; 9,425 in the

Panjab, and 39,339 in South India (Madras and Travancore). Hence the

partition of Bengal may be spoken of as having reduced the area in that

province and increased that of the new provinces of Eastern Bengal and
Assam. It may also be said that the record years in the normal or con-

tinuous expansion of the tea area were 1897 and 1898, but recently the low

prices that have prevailed have suggested the desirability of curtailing

rather than increasing the area, and accordingly in 1903 a decrease of 430

acres was recorded. The policy presently pursued may be described as

the abandonment either permanently or temporarily of a percentage of

indifferent tea, also the reduction of the quantity taken annually from the

plant. Both factors have combined to improve the stock and raise the

quality of the tea, and have thus proved beneficial. The reduction of

area mentioned is therefore the balance between fallowed tea and new
extensions, showing a small net decrease.

Yield.—But a significant feature of Indian tea-planting is the fact

that production has increased in a higher ratio than the expansion of

the area of cultivation. Since 1885 the area has increased by 85 per

cent, and the production by 192 per cent. This doubtless denotes im-

provement in cultivation and manufacture. But the published estimates

of production are usually considerably below the actuals, hence the trade

returns show higher totals than the estimates of supply. Obviously

there are many explanations, such as the fluctuations in seasons which

render averages fallacious and the returns of private concerns not being

as a rule furnished. On the average of the last five years the yield per

acre (dividing total yield by area) was in the four chief tea localities :

Brahmaputra valley, 401 lb.; Surma valley, 503 lb.; Duras, 476 lb.;

and Darjeeling, 267 lb. to the acre. But according to the report of the

Commercial Intelligence Department for 1906, the total production in

this year was 240,411,266 lb., assorted thus :—Assam, 162,468,034

;

Eastern Bengal, 44,602,885 ; Bengal, 15,531,692 ; Northern India (United

Provinces and Panjdb), 3,527,863 ; and Southern India (Madras and

Travancore), 14,280,792 lb.

Capital.—The total registered capital invested in the industry comes

to 22 crores of rupees (£14f millions), thus :—companies registered in India,

Rs. 3,41,82,985, and companies registered in London, Rs. 18,39,30,135.

Divided by the area this capital comes to Rs. 412 (£27) per acre. But
there is a further unknown figure representing the capital of private

owners (above alluded to), who, as a rule, refuse to furnish any information

of their business, so that the total capital has been estimated at

£20,000,000 (see p. 218).

Persons Employed.—In 1906 the number of persons employed in the in-

dustry was returned at 491.457 permanently and 81,642 temporarily, or just

a little more than half a million, and this expressed to the area of cultivation

comes to about 1*08 persons to the acre. These figures do not, of course,

include those engaged in the carrying agencies nor those concerned in

cultivating locally the food, etc., of the special immigrant tea population.

Foreign Trade.—The economies due to the establishment of large

plantations, and the discovery of machinery to do all and more than
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Wiual labour could accomplish, cheapened production, and with this

96 a rapidly increasing demand. The freedom from adulteration and
)urity, incidental to all Asiatic hand labour, also tended to enhance the

)reciation of the Indian tea in European markets, and with that success

le the downfall of the Chinese trade. In 1859 China supplied England
uth 76 million pounds of tea, and in 1880-1 with 175 million pounds. In

M'A India commenced to export in sufficient quantity to justify the traffic

ing recorded separately. In that year the United Kingdom obtained

^800,000 lb. of tea from India. A decade later the coffee industry of

7\on began to show signs of the ruin that finally overtook it. Profiting

the experience and knowledge gained in India, Ceylon planters aban-

led coffee and took to tea, and to-day Ceylon is India's chief competitor

[the tea markets of the world. In 1875-6 the exports from Ceylon were

lb. valued at £180, while the Indian of that year were 24,361,599 lb.

lued at £1,444,278. In 1885-6 the Ceylon exports became 7,851,562

vabi?d at £382,996, and the Indian 69,666,000 lb. valued at £3,298,000.

1895-6 the Ceylon exports were 110,095,000 lb. valued at £3,075,000,

the Indian 142,080,000 lb. valued at £4,682,000. Five years later

)) the corresponding figures were : Ceylon exports, 149,265,000 lb.

lued at £3,582,000, and Indian, 176,387,000 lb. valued at £6,118,000.

way of comparison it may be added that the total exports from China
1900 were 184,533,000 lb. valued at £3,949,000, and Japan, 61,028,000

valued at £1,406,000; the world's increasing demands were thus met
India and Ceylon mainly. This may be still further exemplified by later

res drawn from the report issued by the Commercial Intelligence De-
tment of the Government of India for 1906. The total exports by sea

land routes for that year came to 236,731,623 lb. from India and
),527,146 lb. from Ceylon, while from China came 108,864,534 lb. black

green tea, with 79,506,133 lb. brick, tablet and dust.

Prices Realised.—During the later years of the period indicated

these returns the price paid for Indian tea fell from ISSSd. to 8'S2d.

lb. in 1900 ; for Ceylon from 11 -63^. to 5-40d. per lb. ; for China from
26d. to 5'14c?. per lb. ; and for Japan from 7 •17c?. to 5 •53£?. per lb. Thus,

ile India has maintained her position as the leading producing country,

ke has also preserved, in a remarkable degree, her supremacy in quality

id price. Indian teas fetch the highest average price in the world,

aressed to head of population (census of 1900), the consumption of tea

[interesting, and throws a flood of light on the influences that have led to

world's increased consumption of tea. The list is headed by Western
stralia, 10-07 lb. per head of population ; South Australia, 8*87 lb.

;

lited Kingdom, 8-44 lb. ; New South Wales, 8-01 lb. ; Victoria, 7-38

Queensland, 7*09 lb. ; New Zealand, 6-78 lb. ; Tasmania, 6 '62 lb.

;

inada, 4-29 lb. ; Holland, 1-48 lb. ; United States, M4 lb. ; Russian
ipire, 0-93 lb. ; German Empire, 0*13 lb. ; and France, 005 lb. Thus

idia and Ceylon owe their prosperous tea trades, primarily, to the de-

mands of Great Britain and her Colonies, but the low prices that have
recently prevailed have led to great efforts being made to open out new
markets, and these are held to have been so successful that the average
price has improved. The relief afforded, moreover, by the endeavour to

produce and sell green tea may also be said to have considerably strength-

ened the position of the Indian planter, so that it is thought there is now
no longer any fear of supply outrunning demand.
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Exports from India (Black and Green Teas).—It may now be useful to
furnish more direct and explicit information regarding the recent Indian traffic

in Tea. The following figures show the trade every fifth year since 1876-7 :

—

Analysis of the
Exports.

Imports.

Analysts of the
Imports.

Year. Rs. lb.

1876-7 2,60,74,251 27,784,124
1880-1 3,05,42,400 46,413,510
1886-7 4,72,79,917 78,702,857
1890-1 5,21,92,335 107,014,993
1896-7 8,12,45,480 148,908,461
1900-1 9,55,09,301 190,305,490
1906-7 9,85,77,642 233,653,637

An analysis of the traffic for the years 1902-7 may be framed to show
the chief provinces of India from which exported and the more important
co\intries to which exported, the figures given denoting the respective shares
taken, while the unaccounted for balances, on the total transactions, manifest
all other provinces or countries not mentioned. The last three figures have been

purposely omitted from each return :

—

Exports. 1902-3. 1903-4. 1904-5. 1905-6. 1906-7.

lb. 181,423 207,159 211,887 214,223 233,653
••\ Rs. 7,36,16 8,55,79 8,46,64 8,84,76 9,85,77

Share from Bengal ]
lb.

Rs.
170,943
6,76,52

195,107
7,88,17

197,541

7,65,39

199,737
8,00,91

175,889
7,36,96

Madras |
lb. 6,482 8,744 11,069 12,679 13,979

»f >» Rs. 40,01 51,74 65,20 75,28 82,80

Share to U.K , .

{

lb. 152,895 170,186 167,691 166,591 176,169
Rs. 6,27,90 7,08,91 6,70,97 6,89,01 7,57,45

Canada . . /
lb. 5,554 8,575 12,607 15,018 14,514

»> »> Rs. 22,00 35,49 54,79 67,10 66,01

Australia /
lb. 4,568 6,402 5,892 7,146 8,962

" " Rs. 16,36 23,47 22,15 26,53 31,37

China . . |
lb. 379 5,701 611 1,709 3,418

" " Rs. 93 20,51 1,37 5,42 8,31

Russia . . 1

lb. 3,967 4,546 9,331 9,988 13,761
»» >> Rs. 15,08 17,49 32,99 42,62 56,50

Imports into India (Blacic and Oreen Teas).—With such a record

of producing enterprise it is somewhat sin-prising that India nevertheless should

continue to irnport tea from China, Java, etc., and become the emporium of

a re-export trade in these teas to Persia, Arabia, Turkey-in-Asia, Africa, Egypt,

etc. The following table records the transactions during the past five years :

—

Imports. 1902-3. 1903-4. 1904-5. 1905-6. 1906-7.

Grand Total.. ..{
lb.

Rs.
3,848
20,59

3,672
20,83

3,734
18,96

3,799
18,34

2,683

14,14

Share from China . .

|

„ „ Java . . \

„ „ Straits /

Settlements I

lb

Rs.
lb.

Rs.
lb.

Rs.

2,111
12,71

267
2,14
491

1,75

2,141
13,63
305
2; 15

542
1,89

1,229

8,83
199
1,28

532
1,95

1,306

8,29
151

1,15

491
1,82

1,028

8,49
322
2,29

457
1,85

Share to Bombay . .

|

„ „ Burma . .

|

lb.

Rs.
lb.

Rs.

3,055
17,29

503
1,82

2,838
17,30
558
1,96

2,822
15,25
558
2,07

2,935
14,75
518
1,95

1,990

13,26

486
1,98

Re-Expobts Totals
|

lb.

Rs.
1,606

10,49

889
6,46

926
6,32

781
5,20

601

3,08
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^^KDrawn from theao foreign supplies the exports (re-exporta) Bhown above (;r<'<ii ivi

^^remado, and it is distinctly interesting to have to add that reoent special Tr.»ni.;.

emiojivoiirs (already alluded to) have l>eon direcUwl toward securing for Indian

Iiroduction a larger share in the Tibetan and Central Asiatic green-tea traffic,

int. more interesting still, the re-exports of China tea to Persia have as rapidly

lintnl as the exports of Indian tea liave increased. The growth of a tradis

» Persia and Turkoy-in-Asia in Indian-grown teas is one of the most satis-

ry results of the efforts to find markets outside the British Empire.

Coastlajf Trade,—A study of the amount of tea carried coastwise to and CoastMrise
the provinces of India helps greatly to elucidate the particulars available Trade,
ing local consumption. In 1903-4 the total quantity carried by these l^^^
came to 4,806.674 lb. valued at Rs. 23,94,680, and in 1905-6 to 4,179,040 OonsampUoa.

Fvalued'at Rs. 20,81,036. Of that amount, Bombay alone in 1903-4 took
3,089,500 lb., of wliich 3,000,000 lb. were drawn from Calcutta and thus doubtless

consisted of Assam or Bengal teas, and in 1905-6, 2,093,516 lb., of which 2,000,000

lb. came from Calcutta. To a large extent perhaps this represents the Persian

Oulf traffic. The only other item of importance manifested by the coastwise
«lo is concerned with the port of Chittagong.

Rail aad River-borne Trade.—The study of the official publications that have Sources of
^Mpeared under this heading reveals two important features: (o) the sources Supply.
^^Bupply upon wliich the great centres of the trade depend ; (6) the expanding
^Ral consumption. The total exports from the producing centres were in

1903-4 as follows :—From Assam, 150,841,296 lb. ; from Bengal, 46,936,472 lb. ;

from Mjwiriis, 5,084,32^ lb. ; from the United Provinces, 1,911,912 lb. ; and from
the Panjab, 655,918 lb. These show a total of 205,429,926 lb. as the exported
production of 1903-4 ; but later statistics for 1906-7 show a slight increase

1 to 224,873,712 lb. It is just possible that there is in addition, however, a small

1 «xport traffic by road, not recorded in the above figures, more especially from
"1 private gardens that run for special, often local markets.
Calcutta imported in 1903-4 (from all these areas of production) a total Calcutta.

170,735,726 lb. ; Bombay (town) secured 2,205,308 lb. (from the United Bombay,

ivinces and Panjab, in addition to its supplies coastwise above mentioned) ;

'as (port) towns received 4,912,292 lb. (drawn from the Nilgiri hills, Madras.

Travaiicore, etc.) ; and Karachi 29,356 lb. (from the Panjab and Karachi.

Provinces). From these receipts, by the port towns mentioned, have
drawn the foreign exports (already shown), the balance being one item

of local consumption. So in the same way the supply procured from the
towns concerned in the foreign tr£ide (177,899,082 lb.) deducted from the
recorded exports from the areas of production would leave a balance

h either goes into local (provincial) consumption, or is exported from other
towns not dealt with above, such as Chittagong. The balance in question Chittagong.

1903-4) came to 27,530,844 lb. Now that Chittagong has become the seaport
of the new province of Eastern Bengal and Assam, its trade will doubtless

separately retiuTied. In the Administration Report of Bengal (1903-4, 82),
"j observed that the running of a direct line of steamers from that port
he United Kingdom and the through connection with Assam, established
the completion of the Assam-Bengal Railway, have already caused a large

in the foreign trade, the total value of which was Rs. 2,50,66,000 in
13-4 as against Rs. 1,69,71,000 in 1902-3. Of these returns tea represented

c of Rs. 75,60,000 in 1902-3, which expanded to Rs. 1,02,40.000 in
4. It is thus certain that Chittagong will in the near future play an
rtant role in the tea trade. But to conclude these observations on internal
e and local consumption, a balance sheet might be given by showing pro- liocal

tion less foreign exports and foreign imports less re-exports, and these Oonsamption.

sums would doubtless represent very largely local demands; but for the
ins indicated it often happens that the exports exceed the estimated pro-

tion by as much as a million pounds, so that we are not in a position to give
very satisfactory conception of India's own consumption of tea. Recently,
ever, a special company has been organised to pioneer the Indian home
.e, and it is believed the results are fulfilling all expectations.
Trans-frontier Land Trade.—The trade in tea across the frontier of India Trans-

by land routes is not very important, though worthy of consideration. The frontier
BOBt surprising feature is that (including Burma) India imports if anything Trade,
oaore than she exports. The supply comes mainly from the Northern Shan
Matoe, is carried into Burma, and is mostly pickled tea. The total traffic was
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in 1903-4, 2,020,256 lb., valued at Rs. 9,31,943; in 1904-5, 2,314,816 lb., valued
at Rs. 10,78,031 ; and in 1906-7, 2,120,048 lb., valued at Rs. 8,89,068. Turning
now to the Exports : these go mainly to Afghanistan, Kashmir, Dir, Swat and
Bajaur. The following were the amounts exported— in 1903-4, 2,439,248 lb.,

valued at Rs. 10,68,916 ; in 1904-5, 2,731,008 lb., valued at Rs. 12,40,253 ; and
in 1906-7, 2,991,072 lb., valued at Rs. 14,53,888. The chief item in this traffic

is India's contribution to the Tibet and Central Asiatic demand for green tea.

In conclusion, it is perhaps scarcely necessary to enter into the details

of the strenuous efiorts that have been made and are being made by the

Tea Association and tea merchants of India and England to extend the

area of demand for all grades of Indian tea. The enlightened action

which has resulted in securing the services of expert scientific officers

to investigate the disabilities of the industry and to improve the methods
of production and manufacture deserve the highest commendation.
The initial stage in this reform was accomplished by the Government
of India in 1895, namely the deputation of the Reporter on Economic
Products to the tea districts with instructions to institute inquiries into

and to publish a report on the " Pests and Blights of the Tea Plant."

In consequence the first scientific officer—Dr. Harold H. Mann—was
appointed by the Association. The subsequent history is one of progress.

Mann's investigations cover every possible aspect of inquiry, and the

results of his labours may be described as both highly interesting scien-

tifically and of the greatest practical importance to the industry.

CAMPHOR : Pharmacog. Ind., iii., 200.

The vernacular names in India, like the majority of the European
names, are very similar, viz. Camphor (Engl.), camphre (Fr.), kamfer
(Germ.), canfora (Ital.), kdrpura (Sansk.), Mfur (Arab.), and Mpur
(Hind.), etc., etc. It has been suggested that they may have been derived

from the Javanese kdpur, which seems to denote both lime and camphor.
The Sanskrit medical writers were familiar with the two qualities pakva
and apakva. The former would mean prepared by the aid of heat, and
might thus be viewed as the Camphor of Cinnanioniutu Cainphora,
while the latter would be native or natural camphor, and be accepted as

denoting the camphor of Dtujohalanops Carnjihora. The last-men-
tioned was historically first known. But neither of the plants named
are indigenous to India, nor even cultivated plentifully to-day, and there-

fore the pakva and apakva kdrpura could only have been known to the

people of India subsequent tp the establishment of the Chinese and Arab
commerce. But the history of the names for the clove (and there are

many other examples) show that it is not necessarily the case that com-
mercial names, at present in use, originated from the indigenous names
of the plants in question, so that the Sanskrit kdrpura might easily enough
have given the Javan kdpur.

History.—The bhimsini Camphor trees of the Ain-i-Akbari (Blochmann, transl.,

78-9) were doubtless cimmtnoinutn xeyianicum, the wood of which might
have been called camphor-wood from its smelling something like camphor, and
might easily have been viewed by Abul Fazl as an Indian discovery of the plant

that yielded camphor. One of the earliest notices of camphor is that of the
Arab merchant Sindbad (who lives to us in The Thousand and One Nights as a
hero of fiction rather than of actual adventure and exploration), whom Baron
Walckener thought had lived about the time of Solaiman, a Muhammadan
merchant of the begiiming of the ninth century. Sindbad describes the mode
of extracting the camphor by making incisions in the trees that produce it.

Tliis was during his second voyage when he visited the peninsula of Riha,
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ilie Malay PeiiiiiMuIa. Adains (Commont., Paukta JBgineia, iii., 427-0)
the early infonnation regarding camphor, and savs that Sen^ion is the

it autliority wh(^ gives a full account of it. Isaac Ebn Amram, one of tlio

iters quoted by Serapion, furnishes a brief account of the method of refinuig,

ich is practically that pursued at the present time. Lastly, Adams adds
Symeon Seth is the only one of the Greek authors who treats of camphor

()• [For further information see Clnnamomum leylanlcum, pp. 313-6.]

de Orta discussed in the 16th century the two chief forms of Camphor.
are :

—

Clnnamomum Camphora, Sees and Eberm. ; Fl. Br. Jnd., v., 134; Qrasmann,

Kittheil. dcr Deutuch. Oesellsch., etc., Tokio, 1895, vi., 277-328; Ind. For., xix.,

9; xxiii., 469; Gamble, Man. Ind. Timba., 564; Brandis, Ind. Trees, 534;
lURACE^. The Japan Camphor Tree. A moderate-sized evergreen tree,

tive of China, Japan, Cochin-China and Formosa, much planted in India,

where it grows admirably in suitable places. There are fine trees in the Botanic
Gardens of Calcutta and Saharanpur ; it grows very well in Dehra Dun, and
thrives in the Nilgiris, even up to altitudes of 7,000 feet.

This is by far the most important of the natural sources of camphor, and Production.

practically constitutes a monopoly of the Japanese Government since the cession

them of Formosa, whence the largest quantity and best quality of camphor
derived. The production in 1900 is said to have been 134 tons in Japan,
tons in China, and 2,680 tons in Formosa. But it is affirmed that Japan has

tected an agreement with China whereby she exercises a preponderating
luence over the export of camphor from Chinchew (Fukien) on the Chinese

land, which formerly shared the Indian and European trade with the
)vince of Tost in Sikok (Japan) and the Eastern or aboriginal districts of

>rmosa. \Cf. Pickering, Pioneer. Formosa, 1898, 202, 220.]

For a description of various processes of refinement the reader may consult
article given in the Dictionary. Herren Tschirch and Shirasawa published

careful account of the formation of this camphor, and Bamber (Lecture

ly 14, 1906, delivered before the Ceylon Agricultural Society) gives particulars

the still that should be used. \Cf. Archiv. der Pharmacie, Berlin, 1902,

. 46 ; Kew. BuU, 1899, 57-68 ; 1907, 88-90.]

Dryobalanops aromatica, Oaertn., /. ; D. Camphora, Colebr., As. Res., 1816,

, 535-41 and pi. ; Gamble, Man. Ind. Timbs., 69; DiPTEROCABPEiE. Bomean
^d Sumatran Camphor. A lofty tree, native of the north-west coast of Dutch

latra. North Borneo and Labuan.
In the stem are formed coarse crystals which constitute the Barus Camphor Bams Camphor.

led in Indian trade returns bhimaaini or haras. The crystals are often found

\ concrete masses in the heart of the tree, or in the knots and swellings where
branches issue, but camphor is also found beneath the bark. To obtain
product, which is valued by some of the Chinese at from 40 to 80 and even
times the price of ordinary camphor, the tree is destroyed and cut into
splinters. An average tree is said to yield about 11 lb., but the old trees Old Trees Best.

the most remunerative, and only about 10 per cent, of those destroyed
ly repay the labom-. This camphor is used by the Malays for embalming
for ritualistic purposes, and is well paid for. Probably the camphor first

lown to the world was obtained from this tree, and not from vittnantomum
tmphora. [Cf. Fliickiger and Hanbury, Pharmacog., 458; Gildemeister and
>Smann, Volatile Oils, 370-7, 502.]

Other Camphors are obtained from several plants, as for example thyme,
;houli, tobacco, etc., etc., but the production from these sources would
sar not to be a paying industry. The widespread reputation of Binmen

ftHnntifera as a souTce of NoAi Camphor is probably delusive, so far at least

India and Burma are concerned, though the leaves would appear still to be
iployed for the distillation of a powerful camphor in Upper Tonkin. [C/.

Bull., 1895, 275-7; 1896, 73 ; Bhaduri, Rept. Labor. Ind. Mus. (Indust. Sec),
)2-3, 29 ; Bull. Econ. L'Indo-Chine, 1903, vi., n.s., 512.]

Production.—The camphor monopoly established by Japan had the Production,

feet of raising the price of the natural product, and this led to the

"rly successful synthetical fabrication of the commodity in America, synthetical

It would be beyond the scope and purpose of this work to do more than
^™p''°'"-

indicate the directions and possibilities of the camphor industry, and it

must sufEce therefore to state that it can be and is being produced
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fulfilled.

chemically. But the rise in the price of camphor has had another effect,

namely of turning the attention of planters in other lands to the possibility

of competing with Japan in the supply of natural camphor. Willis and
Bamber in an able article have dealt with every aspect of cultivation

and manufacture {Circ. Roy. Bot. Gard. Ceylon, 1901, No. 24). In The
Agricultural Ledger (1896, No. 5) Hooper detailed certain experiments
which went to show that a fairly large supply of camphor might
be obtained from an oil distilled from the leaves of Ctunainonium,
Cannpliora, It had been supposed that camphor was only obtainable

from the timber and roots of trees 50 to 100 years old, and obviously
only Governments could undertake to plant such on a large scale and
wait so long for remuneration ; but as a consequence of experiments
made in India, Algeria, United States and some German colonies, it was
thought that Cin/naniomiini Camphora might be planted as a catch

crop by tea, cofiee and indigo planters. The results, however, do not
Bxpcctetions not appear to havc justified the hopes that were once formed. It would be

beyond the scope of this work to deal with the European uses of

camphor, but it may be mentioned that one of the most interesting is

its employment in the manufacture of celluloid. [Cf. Heuze, Les PL
Indust, 1895, iv., 269-72 ; Kew Bull., 1895, 305 ; Trap. Agri., April 1,

1904, 659 ; Komppa, Pharm. Journ., Ixxii., 77 ; Gallenberg (reviewed) in

Capital, June 4, 1903; Collins, Scient. American, Ixxxix., 368; Madras
Weekly Mail, May 9, 1903 ; March 20, 1905 ; Hauxwell, Rept. For. Admin.
N. Circ. Burma, 1904-5, 52 ; Copleston, Notes on Cult. Camphor, in Agri.

Journ. Ind., 1907, ii., pt. i., 92-4.]

Commerce and Trade—India possesses a fairly large industry in the

refining of camphor, chiefly at Bombay, Delhi, etc. The refiner sells the

article at nearly the same price as he purchased it for, the profit being made
on its mechanical absorption and retention of a large amount of water. It

appears, however, that an increasingly large proportion of Japanese camphor
is sublimed before being exported to India. The imports of Barus camphor
are now of little or no consequence, having decreased from 528 lb. in

1899-1900 to 106 lb. in 1903-4, and in value from Rs. 32,898 to Rs. 3,170,

and in 1906-7 were nil. The total amount of other camphors imported

was 1,071,714 lb., valued at Rs. 9,96,336, in 1899-1900; 1,091,002 lb.

at Rs. 12,97,482 in 1903-4; 1,169,238 lb. at Rs. 16,17,043 in 1904-5;

703,716 lb. at Rs. 13,37,938 in 1905-6 ; and 849,261 lb. at Rs. 22,99,783

in 1906-7. In the first-mentioned year Japan contributed only 135,010 lb.,

valued at Rs. 1,82,680 ; whilst in 1903-4 the amount was 671,220 lb. at

Rs. 8,42,391 ; and in 1904-5, 856,130 lb. at Rs. 12,51,846 ; though it fell

ofE in 1906-7 to 426,007 lb. at Rs. 14,11,926. Doubtless a large propor-

tion of this must be the Formosan camphor, which was previously exported

to India via Hongkong. The increase in the Japanese trade corresponds

with a rapid decrease in the quantities obtained from the United Kingdom
(English refined camphor), Hongkong and the Straits Settlements, the

totals for these three having been in 1899-1900 : United Kingdom, 84,460 lb.

valued at Rs. 77,658 ; Hongkong, 440,458 lb. at R?. 3,80,598 ; Straits Settle-

ments, 411,696 lb. at Rs. 3,55,261. In 1906-7 the quantities and values

were respectively : United Kingdom, 22,311 lb. at Rs. 76,778 ; Hongkong,
277,360 lb. at Rs. 5,43,304 ; Straits Settlements, 74,803 lb. at Rs. 1,61,295.

The increased proportionate value of Japanese camphor compared to Euro-

pean camphor may show that more of it is imported i^ a refined state. Th^
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BLACK DAMMARIo 121.023 lb. at Rs. 2,14,369 in 1905-6. Tii 1906-7 they fell, however, to

14,776 lb. at Rs. 1,01,132. Bombay ami Bengal are the chief porta of

leparturo, and Natal is ordinarily the best customer, though since 1904

e United Kingdom has stood first.

oil of Camphor.—There are two very distinct substances known by this

One is the oleo-resin of Borneo, obtained by distillation of the wood
by tapping the trunks of itrynhninitopm famphom, which, being unable to

ist the pressure of the fluid, sometimes burst open or have their tissue broken
t*) hirm" internal chambers. According to Gildemeister and Hoffmann

( Volatile

Ut, T)!).'}) this oil is not obtainable on the market. The other so-called camphor-
il of Formosa and Japan is a brown liquid holding in solution much common

oamphor. which is precipitated when the temperature of the liquid falls. The
crude oil is made by distilling chips of camphor-wood in water. After removal
of the camphor which crystallises out on cooling, it represents a transparent
ifcright-yellow to brownish-yellow liquid oil having a penetrating odour. In

rmosa it was formerly thrown away as worthless, but the Japanese used
id still use it to a considerable extent in connection with lacquer and vamish-
rk, besides extracting a considerable residue of camphor from it. A long
id interesting paper on the various qualities of camphor-oil together with a

ription of the method of extracting refined camphor therefrom and of

lanufacturing safrol from the " red oil " (crude oil after the removal of the
mtial white oil and camphor) will be found in Schimmel dh Co.^8 Semi-Annual

t (Oct.-Nov., 1902), being taken in part from the Journal of the Pharma-
ical Society of Japan (April, 1902, No. 242). It would appear that the
phor is now extracted in Japan, whereas the oil was previously exported in

crude state, largely to Germany. [C/. Shimoyama, Ace. in Trop. Agriat.,

ov. 1901, xxi.]

[Gf. Paulua Mgineta (Adams, Comment.), iii., 427 ; Marco Polo, 1298 (ed. Yule),
241 ; Varth^ma, Travels, 1510 (ed. Hakl. Soc), 248 ; Garcia de Orta, 1563,

U., xii. ; Ball, Comment, in Proc. Roy. Ir. Acad., i. (ser. 3), 398; Ain-i-Akbari,

90 (Blochmann, transl., 1873), i., 78-9, 385; Linschoten, Voy. E. Ind. (ed. Hakl.
c), 1598, i., 112, 120; ii., 67, 117-8; Birdwood and Forster, E.I.G. First

iter Book, 58, 289 ; Foster, E.I.C. Letters, iii., 240, etc. ; iv., 5-8 ; vi., 73 ;

cks. Diary, 1623, ii., 343 ; Piso, Mant. Arom., in Ind. Utri. re Nat. et Med., 1658,
5-8; Breyn, PI. Exot., 1678, Cent. i.. 11-7, Icon, 2; Milbum, Or. Comm.,
13, ii., 307, 500 ; Bennett, Wanderings N.-S. Wales, 1834, i., 175 ; Wiesner,
Rohst. des Pflanzenr., i., 544 ; Dewey, U.S. Dept. Agri. (Botany) Circ, 1897,

o. 12 ; Der Tropenflanzer, ii., 87 ; iii., 555-6 ; iv., 202, 415 ; Joum. Linn. Soc,
414 ; Camphor Indust. for Ind., in Ind. For., 1900, xxvi., 284 ; Mukerji,

ndbook Ind. Agri., 1901, 435-8; Dipl. and Cons. Repts. Japan, 1903-4,

29 ; Joum. Soc. Chem. Indust. (many passages) ; Pharm. Joum. (many
s) ; Trop. Agri. (many passages).]

CANARIUM
Resin

Oil of
Camphor.

Safrol.

Dammar.

CANARIUM, Linn. ; Fl. Br. Ind., i., 531-6 ; Burserace^. D.E.P.,

lere are about 9 species in this genus, all large trees, and several of ii-» ^4 6.

lem afford useful resins. Considerable confusion exists, however, regarding ^^^^
leir respective products, so much so that the most satisfactory course

to assort the available information geographically.
C. bengalense, Roxt., is the nerehi of Sibsagar and Sylhet of which Roxburgh
ote, " From fissures or woimds in the bark, a large quantity of a very pure,

lear, amber-coloured resin exudes, which soon becomes hard and brittle, and
I not unlike copal, yet the Natives set no value on it." " In the Calcutta bazar,
> is only valued at from 2 to 3 rupees for 7 maunds of 80 pounds weight each."
lost writers have repeated the above without either correcting or amplifying the
formation, so that it is not known whether or not the resin is used economically.
C. commune, Linn., is the Java almond and the rata-kekuna of Ceylon, A

large tree of the Malay, but cultivated occasionally in India and Ceylou.
C. reslnllerum. Brace, is the dhuna, dhua, tekreng, etc. A large tree of

Assam, the Khasia and Garo hills. It would seem highly probable that this is

the chief source of the Cauarittm resin of Assam which has hitherto been mostly
supposed to be afforded by r, ^fngaietise. Gamble says it gives a reein which
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is used for torches. A sample of Assam resin, weighing over 13 lb., received
by the Reporter on Economic Products as "a fairly average quality of the
Black Dammar " was sent to the Imperial Institute, London, for examination
and report. Dunstan replied that the results obtained " indicate that the
resin is of the dammar type although it differs to some extent from the black
dammar of commerce, stated to be derived from c. stfit-tunt., especially in

possessing lower acid and saponification values." Some varnish manufacturers
to whom the resin had been supplied reported that it was suitable for the
preparation of a hard drying varnish, such as is required for enamel paints,

though the dark coloTir of the resin would prejudice its sale and it was not likely

to fetch more than 1 8s. per cwt.

C. sikkimense, King, Joum. As. Soc. Beng., Ixii., pt. ii., 187
;

, is the
gugal dhup, nar-ok-pa, etc. A very tall tree of Nepal and Sikkim—the inner

valleys of the Eastern Himalaya up to altitudes of 3,000 feet. It yields a clear

amber-coloured brittle resin that is burnt in incense by the Lepchas. Dymock
{Joum. Bomb. Nat. Hist. Soc, 1891, vi., 409) speaks of an amber-coloured resin

—

the incense (gokal-dhup)—and he was thus doubtless speaking of this plant and
not of c. bengaieime as he supposed, c. HikiHtnense has of late years become
a scarce tree, due apparently to the demand for tea-box woods. The timber
is said not to warp but to decay rapidly.

C. strictum, Roxb., Fl. Ind., iii., 138 ; Talbot, List. Trees, etc., 1902, 70.

The Black Dammar, gugul, kula-dammar, karapu kongiliam, karang kunthrikam,
kundrikam, manda dhup, raldhup, thelli, etc. A tall tree of Western and Southern
India from the Konkan southwards. When in young foliage it is almost crimson
and is in consequence very conspicuous on the Ghats, up to altitudes of 5,000
feet. It yields the resin known as the black dammar of South India. The
timber is worthless, and to obtain the resin the trees are fired. Vertical cuts are
made on the bark and a mass of brushwood thereafter fired around the base
of the tnink. In about two years' time the dammar is said to begin to exude
from the stem and to continue to flow for ten years afterwards, during the
months of April to November. This is collected in January and traded in all

over Southern and Western India, but owing to its high price is not much
exported. The supply comes chiefly from Travancore and the resin fetches

about Rs. 3 per 18 lb. It is employed in the manufacture of a bottling wax
or for varnish, etc., and in medicine as a substitute for Burgundy pitch in the
manufacture of plasters. Full particulars of the chemical properties and medi-
cinal uses will be found in the Dictionary. The substance was examined and
reported on by the late Mr. Broughton. [Cf. King. Joum. As. Soc. Beng., 1893,

Ixii., 184-8, tt. 10-3 ; Gamble, Man. Ind. Timbs., 140-1 ; Cooke, Fl. Pres.

Bomb., i., 201-2 ; Brandis, Ind. Trees., 130.]

D.E.P.,
ii., 97.

S-word
Bean.

French-beans.

CANAVALIA ENSIFORMIS, DC. ; Fl. Br. Ind., ii., 195

;

Wight, Ic, iii., t. 753 ; Duthie and Fuller, Field and Garden Crops, pt. iii., pi.

Ixxi ; Cooke, Fl. Pres. Bomb., i., pt. ii., 372 ; Prain, Joum. As. Soc. Beng.,

1897, 66, 418 ; also Beng. Plants, 1903, i., 394 ; Duthie, Fl. Upper Gang.

Plain, i., 235 ; LEGUMiNOS.aE. The Sword Bean or " Overlook," sometimes

called Patagonian Bean, shinibi, hadsamhal, mehhun, mahham-shim, sent,

sufed-sem, tihon, ahai, gavan, segapu, peh-naing-ni, etc.

A perennial climber cultivated throughout India, from the Himalaya to

Ceylon and Siam, common in gardens or on the borders of fields and over the
roofs of huts. The yoimgand half-grown pods constitute the so-called " French-
beans " of Europeans in India, but they are also eaten by the Natives, especially

in curry. Some five kinds, probably only races, are reported to be grown, of

which the form known as hilwa, a white narrow-podded condition, is considered
the best. The mature seeds are said to be eaten fairly extensively in Mysore and
in some parts of the Bombay Presidency. By the Muhammadans. here and there

all over India, they are appreciated as a vegetable and eaten along with meat,
especially that of the white-seeded form. There are three wild species, viz.

c, virosn, W. & A. (kath-shim, kala-shim), very plentiful throughout India and
by some writers regarded as the origin of the cultivated plant. It has been
reputed to be poisonous, c. Hneata, DC, a littoral species creeping along the

sand, and c. ohttisifoUa , DC. (c. ensifortnis, uar. Uirgiaa)^ a common climber

along the banks of tidal creeks and rivers.
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CANNABIS OR HEMP
CANNABIS

8ATIVA

CANNABIS SATIVA, Utnt. : C. indica, Lamk. ; Fl. Br. Ind.,

487 ; Rhcede, Jlort. Mai, IGiK), x., pi. 60-1 ; Rumphius, Herb. Amb.,

rW, v., 208-11, pi. 71 ; Roxb., Fl. Ind., iii., 772; Duthie and Fuller,

arid Garden (hops, 1882, pt. i., 80^-1, tt. xix., xx. ; Prain, Morphol.,

\eratol., and Diclin. of Flowers of Cannabis, in Sclent. Mem. Offic. Med.
San. Dept., Ind., n.s., 1904, No. 12 ; Urticace^..

The following may be given as the more important names :—Hemp (fibre),

-hemp (tho narcotics), Canvas (coarse textile), English ; cannabis, Greek
id Latin ; canaib, Keltic ; kanas. Modem Breton ; chanvre. Ft. ; canamo,

canJtattio, Port. ; canape. It. ; canapa, Ruman. ; canep, kerp, Albanian

;

ale, Rus. ; konopj, penka, pienka and penek, Polish and Old Slav. ; kemp.
Big. ; hampa, Iiamp, Swed. and Danish ; hanf or hanaf. Old High Germ. ;

hampr, N. Germ.; knapios, Pruss. ; Hanfr, Iceland; hennup, kennip, Dutch;
k-finrir, Bulg. ; kentyr, Tarttur; karU, Fine ; kanaq, Armen. ; achema, Mughal;

>iui. Tanjut ; nasha, asarath, malach, Turk. ; kin-dur, Turko-Tart. ; kits,

lara : kandir, Kashgar; kanabira, Syrian; kinif, Kurd.; kief, Morocco;
-»ui, ai-nva (great or male) and tau-ma, chu-ma (seed-bearing or female),

', liinese ; aaa (the plant and fibre), nuno or jofu (the hempen cloth), Japanese

;

ingd, vijayd, indrasana, Sanskrit ; bhang, beng bhang, haechisch, aiddhi, adbzi,

tnja, charaa, majun, jia, kaa. Hind., Beng., Nepal, Pb., C. Prov., Kaoh,

jj., Deccan ; aini, airin, Sind ; ganjdyi, korkkar, kalpam, Tam. and Tel. ;

-lacki-laciei, ginjil-achi-lachi, {kalengi-canajava (male) or bhangi, etc.,

Bheede, gingi of Rumphius), Malay ; kinnab, hinab, of younger Serapion,

ie<7i in Matthiolus, and axia or aaaia in Acosta, Linschoten, Rumphius,
Arabic {axia, aaaia are doubtless the Arabic haachiach) ; dakka, docha,

lottentot ; and riamba, diambe, or jamba, W. Africa (Negro) ; darakhte-kinnab,

»ny.. nabatul-gunnab, Persitm ; bhen, aejav, Burmese ; matkanaha, ganja-gaha,

ihalese ; aheta-mangha, rongoyne, Madagascar.

Habitat.—The Hemp plant grows in a wild or spontaneous state over

wide an area, but at the same time is always so closely associated with

laces that are or may have been inhabited or used as trade routes, that

is difficult to say where it originated. The widest range claimed for

Id hemp covers the area from Trans-Baikal and Dahuria westward and

)uthward to Bokhara, the Trans-Caspian province, Russia south of the

lucasus, and, according to Hooker, the North-"Western Himalaya. It

i, however, as plentiful in an acclimatised state in Japan and Northern

lina, and in the Sub-Himalayan zone of Northern India, as in any part

if the region indicated, though it is admittedly there only a plant of

raysides and waste places. Having regard to the value of the situations

affects, Prain, in his report on ganja, does not regard it as indigenous

ither in India proper or along the North-West frontier. But even

some of the Siberian districts accepted as part of its original

lome, it has been noted as occurring near dwellings, and Gmelin {Fl.

^ibir. Hist. PL, 1768, iii., 104) seems to believe it to be wild simply

Bcause the Buriats and Krasnoiar Tatars do not actually sow it. The
rguments against its being wild in Northern and Central Asia are thus

lost as strong as in the case of Eastern and South-Eastern Asia. So

« as India is concerned, the conclusion of the Hemp Drugs Commission

probably correct, namely that it is not indigenous.

Properties and Uses.—The hemp plant is known to yield three

stinct products, or perhaps rather groups of products, separately dealt

ith in this work :

—

A BAST FIBRE, largely employed in the manufacture of cordage

ropes and coarse textiles.

An EDIBLE SEED, from which a useful fatty oil is expressed.

A NARCOTIC resinous substance that appears in trade in three chief
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forms, known as bhang, charas, and ganja, and which chemically consists

of a resin and a volatile oil.

The word hangra is given in Nepal to a coarse cloth made from the nettle
GirarditUa neferophyiin and in Sikkim a similar textile bears the name gunnia,
while in Burma the name gun or gwon denotes itmhtnvt-ia nivea, and in
Bengal the fishermen's nets made of rhea fibre are called gangajalu. A coarse
cloth made in Mysore from Crotutaria is also named gunj. It is thus somewhat
surprising that in India the best-known nettle fibres, including hemp, bear
names that have the sound of bhanga or ganja (though possibly quite uncon-
nected). Christopher Acosta {Tract, de las Drogas, 1578, 359-61) figtu-es and
describes the " Bangue." Mandelslo {Travels, 1662, 37) speaks of " Bengi,"
a drug made from hemp. Fryer {New Ace. E. Ind. and Pers., 1672-81, 126)
mentions "a Fakier drunk with Bang" whom he saw in Surat. On the
Himalaya, where Camiabia sativa is grown for its fibre, the male plant is

called phul bhang and the female gul—or gur-bhdnga. At Indore the male plant
is hari and the female bhamgcra. Very nearly throughout the world wherever
hemp is cultivated the larger and more prolific plant has been taken as the male
(though as a matter of fact it is botanically the female). Prain informs me
that he believes, with the Mongolian races, the sexes are not as a rule reversed.
The names given to the two forms or sexes are therefore interesting. From
Gerarde (1636) we learn that in his tim« English writers spoke of the one plant as the
" Male " and called it " Charle " or " Steele Hempe " (p. 1083), or " Winter Hempe,"
and of the other as the " Female " (or, as he calls it, Femeline, botanically the
male), the "Barren Hempe "or " Summer Hempe," and by more recent writers
" Fimble Hempe." Gerarde makes an interesting observation in this con-
nection :

—
" There is another, beeing the female Hempe, yet barren and without

seed, contrarie unto the nature of that sex ; which is very like to the other
beeing the male, and one mxist be gathered before the other be ripe, else it will

wither away and come to no good purpose." The corresponding German names
are Fimmel (male) and Maschel (female). It is, however, significant that in
none of the prehistoric remains of Europe has hemp been found, though flax

is frequent. [C/. O. Schrader, Reallexicon, etc., 330-1.]
But Gerarde's observation regarding the necessity to remove the male plants

(the "females," as he calls them) because otherwise the crop may come to no
good, is curiously suggestive of the Bengal practice, that will presently be
explained. As a matter of fact, however, it is the general custom in Europe to
remove the male (or, as it is called, "female ") plants some 20 to 40 days before
the female (male) is harvested, the reason being that after the dissemination of

the pollen the male plants rapidly mature, so that long before the females have
formed their seeds the fibre in the male stems has been ruined. Similarly, if

the seeds be allowed to ripen, the fibre of the female plants wDl also be ruined.

It accordingly is the custom to harvest the female crop when in a half-ripe

condition, that is to say, the seeds have not been fully matured but they are

at that stage rich in oil and thus afford a by-product of no small importance.
Still further, it seems the custom, in some parts of Europe, to store the stems
for a time before separating and cleaning the fibre. The fibre cleaned in winter
is accordingly called Winter Hemp and that retted in spring and cleaned finally

in summer is described as Summer Hemp. But like the names " male " and
" female," the terms " summer " and " winter " are often inverted. Lastly,

the greatest possible confusion exists in the literature of this subject as to

whether or not the botanically male plant yields a fibre, and, if it does, its

relative value to that of the female. [C/. Crawford, Indust. of Russia, Agri.

and Forest, 1893, 139-43; Wiesner, Die Rohst. des Pflanzenr., 1903, i., 520,

ii., 300.] Wilson {Farm Crops, 1859, ii., 325-43) gives what is doubtless the
complete statement when he observes that the plants flower in about twelve
weeks after the date of sowing, " and then is seen the peculiarity of the

cultivation of hemp as compared with other crops. If the crop be intended
for fibre only, the harvesting generally takes place as soon as the process of

flowering is completed, and both male and female plants are pulled at the same
time and treated in the same manner. When, however, the double produce of

fibre and seed are desired, a different method is pursued, by which the full produce
of the crop is secured." The male plants are pulled up by the roots, care being
taken not to injure the female, which are left on the field for a further period.
" The male plants are collected and tied in small sheaves, and either left standing

in a convenient place till dry or at once taken to the retting vats." Morris
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ORIGIN OF NAME bativa

History
(Ciintor l.cct.,Journ. Soc. Arts, 1895, 901) says the fibre of the male plant is tougher MalawmM
and l>itt(«r thun that of the fotuale. It ia Heparatod by retting, breaking SJSJ'*

( iitrhiiiK »is ill flax. [Gf. also Dodge, Otdt. of Hemp and Jute, U.S. Dept.
Fi/irr hirifiii,/. Rept., 1896, No. 8.] In New Jersey experiments were Soil uid Climate,
jted to toHt the influence of environment on the relative production of

hand female plants. On rich soils twice as many female as male plants

J from the seeds. So also sood collected late in the season was found to give
lOfB pintillate than stamiuate plants.
Turning now to the mistakes me^le by Gorarde and most of the early writers wild nomp.

Bgarding plants supposed to be wild states of Cannahtm mativa, it may be
srved that in the classic literature of this subject in Europe, India and China,

lactly parallel examples of error may be cited to those of the 13th to 18th
pntury writers. In India from the time of the early Mughal Emperors, at Confusion wiUi

st two, if not threo fibre-yielding plants have been recognised as forms of other

ip, viz. hhangd or aana (eatinnbin mttira), patsan (fr<bi«<!Mw cntntahinum), '^'^'^-

id aan (or aunn) {vrotntavia Junfeu). The first two are mentioned, for example, Sanskrit

the Ain-i-Akbari (1590, Blochmann, transl., i., 87) in such terms as to leave no Ijltemture.

'doubt as to the palmate-leaved ean having been recognised as distinct from the

> oUow-flowered «on of another passage (Gladwin, transl., i., 101). But wliile aana
_—a fibre—occurs in the Institutes of Ma^u (probably of date 100 to 500 a.d.)
' id in some of the later Sanskrit works, it apparently denotes Crotaiaria rather
lan VantutbiH. It would thus seem as if the word sana to denote the true
srap had been a comparatively modem usage.
History.- The names schema and deschoma given to it, according to John Am- Hemp in

lanus (Stirp. Bar. Imp. Ruth., 1739, 174), in Dahuria, are suggestive of the Chinese China.

-ma (great-ma), ai-ma (male-ma), tau- (sometimes written chu-) mu (female and
i-bearing-wa). Bretschneider says " the character m^, which nowadays is

generic term for plants yielding textile fibres, was in ancient times applied
Eclusively to the common hemp plant Cnnnabia sativa, Linn. It would, in

Bt, seem fairly certain, if the plant be excluded by botanists from the position
being regarded as indigenous to China, it has been frequently mentioned in

ke Rh-ya, and special characters are employed to denote the fibre plant as distinct
)m the seed-bearing form. In fact it would seem that so very ancient is the
laracter ma that it denotes conjointly fibre and oil (or food). Dr. Henry has
minted out to me that the character in question looks not unlike two plants
rithin a partially protecting line. WTiether or not the very character used to
lote ma was intended to convey the idea of the two forms, the double property
certainly known from the most ancient times. [Cf. Kew Bull., 1891, 247-59.]

Btschneider accordingly observes :
—

" As hemp-seed was an article of food,
amp in ancient times was reckoned as one of the five, or nine, kinds of

The Lu Shi (Sung dynasty) relates a tradition according to which
Emperor Shen Nung (28th century b.c.) first taught the people to culti-

»te the ma.
Discussing the classic names tissociated with India, G. A. Grierson (Note Indian OlaaBiB
the Beferencea to the Hem,p Plant occurring in Sanakrit and Hindi Literature, References.

H.D.C.B., iii., 246) mentions bhanga, indrdcdna and vijayd or jayd. "The
le bhanga occurs in the Atharvavcda (say 1400 B.C.). The hemp plant is

lere mentioned simply as a sacred grass." It was one of the five herbs offered
oblations, viz. aoma, kuca, bhanga, barley and aaha. " The first mention of
inga as a medicine which I have noted is in the work of Suaruta (before the

th century a.d.), where it is called an antiphlegmatic. During the next four
ituries bhangd (feminine) frequently occurs in Native Sanskrit dictionaries
the sense of hemp plant." " In the 10th century the intoxicating nature of
jng seems to have been known : and the name indrdqana, Indra's-food, first

jpears, so far as I know, in literattu-e. Its intoxicating power was certainly Intoxicating

Itpown in the beginning of the 14th century." The synonym vijayd (the Property

iver of success) often has the alternative meaning of harltaki (rerminnfiA). ''°°'"'-

' itt (Mat. Med. Hind., 1900, 236-41)—a great authority on the Ssmsltrit names
plants—says a mythological origin has been invented for this plant. It is

j)ut«d to have been produced in the shape of nectar while the gods were
churning the ocean. In part confirmation of that view it may be mentioned
that in the medical treatise that constitutes The Bower Manuscript (translated
and annotated by Dr. A. F. Rudolf Hoemle) no mention is made of Indian
hemp in any form. The MS. was found at Kucha, Khotan, which according to
Stein was engulfed by sand towards the close of th© 8th century. \\, is tl^us
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very possibly the oldest Indian MS. of a medical work extant. But in the
Pharmacographia Indica the following occurs, " It is mentioned along with the

Vedic plant janjida, which has magic and medicinal properties and which is

described in the Atharvaveda (ix., 34, 35) as a protector." " The gods are

said to have three times created the herb (oshadhi).^' " The intoxicating proper-

ties which the plant possesses in its Eastern home appear not to have been
discovered until a more recent date, but in the fifth chapter of Manu, Brahmins
are prohibited from using it, and in the sacred books of the Parsis the use of

bona for the purpose of procuring abortion is forbidden." It may, however,
be pointed out that the authors of the Pharmacographia Indica would perhaps
have been more correct had they stated that the magic plant was called sana
not bhanga and was spoken of as springing from the saps of husbandry—it

was therefore a cultivated plant and one possibly of moist soils. On the other

hand. Dr. KJrishna Garde of Poena, in his evidence before the Hemp Drugs Com-
mission (vii., 173-9), stated in the most emphatic manner that in the ancient

classic literature of India there was " not the slightest reference, direct or implied,

to the narcotic properties of the plant." Panini, he continues, " refers to it as

cultivated in fields (evidently for its fibre and seed). Manu and Kaushitaki
Brahmana refer to it as a source of fibre. Later Sanskrit commentators and
lexicographers interpret bhang as shana, the Bengal sunn plant {CroUiUiria
jniicea), which has been known in India from time immemorial as a plant-yielding

fibre." There are no Sanskrit names for ganja or charas ; all the words so used,

according to Dr. Parker, have been recently coined. In the " Sabha Parva " of the

Mahabharata, the Sakas (Scythians of Turkestan) are spoken of as bringing

presents of thread spun by worms and patta. In that reference apparently

the fibre of hemp may have been denoted, but it was not called sana but
patta.

Grierson (in his communication to the Hemp Drugs Commission) observes that

the first reference to ganja which he has noted is about 1300 a.d. He then adds
that according to an old Hindu play written in the beginning of the 1 6th century

Siva himself brought down the bhang plant from the Himalaya and gave it to

mankind. Jogis are well-known consumers of bhang and ganja, and they are

worshippers of Siva. In this connection also it may be explained that Grierson

has permitted me to re-submit to him personally the controversy regarding

the bhanga, ganja and sana of Sanskrit literature. While he diffidently

urges that comparative philology is out of his line, he points out that if it be

accepted that bhanga is an Aryan (not a Semitic word as Bm-ton suggests), it is

derived from bhanj—to break (transitive). In that sense it occurs not infre-

quently in names of plants other than Cannabis, such as gdtra-bhanga (= body-
breaking), katu-bhanga (= pungent bhanga) ; so also in certain combinations such

as prishtha-bJianga ( = back-breaking—a trick in wrestling). But if the deri-

vation from bhanj be correct, then the " breaking " might refer to the senses

and have the meaning of "to rout." The Indian bhanga and the Aveeta banha

(the Persian bang) have a common origin and the " bh " form is the original.

The reverse is improbable if not impossible. The nearest certain common root

is the Sanskrit bhanj already mentioned (suggestive of a hypothetical bhranj,

and of frangere, brechen, break, etc.). [Of. Hehn, Kulturpfl. und Haust., 471-2.]

The word bhanga has both a male and female form, a circumstance suggestive

of the botanical male and female plants, and if so that fact might be viewed as

removing it from sana (which usually denotes Crotaiat^a Jtincea). Commenting
on the word sana, Grierson says its origin is imknown to him but that the cerebral
" n " suggests a previous " rn." It can have nothing to do with indra-asana

(Indra's-food). Prain, on the other hand (Cult, and Use of Oanja, 1893, 43), regards

sana as the most interesting of the Sanskrit names for this plant. Prof.

Rapson writes me that it is quite possible the original form of the word was
Kavva§-i%, hence the nvunerous Teutonic names like the English " hemp " and

the early English " henep," The Greek and Latin " k " often changes into
" h " and the " b " into " p " on passing into English. But if this be so, the

final " b " was dropped off in Sanskrit—the sana may have been originally «ono5.

The sound-changes involved are quite regular, namely the Sanskrit " b " (the

palatal sibilant) passing into the Greek and Latin " k " sound, and then into the

English " h." But O. Schrader (Reallexicon der indogerm. Altertum., 1901, 331)

observes that the bis or pis in the Grseco-Thracian Kawa^is is suggestive of pis,

pvis, the (Finnic) Siryenian and Votiak word for nettle, so that the original may
have been Kawa-^is and meant hemp-nettle.
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\Cf. Jiuelmnun-Hjunilton, iS/«<. Ace. Dinaj., 1833. 207; lioxb., Oba. Hemp
and Flax Subatitutea, 1801 ; Badon-Powell, Pb. Prod. 1868, 292-3, 377, 604-7;
Hem Chunder Kerr, Cult, and Trade in Ganj'a, 1877 ; Oanja and Other Druga
in Jnd., Porliara,, Paper, March 3, 1893 ; Pharmacog. Ind., 1993, iii., 318-37 ;

Rej)t. Ind. Hemp Druga Comm., 1894, 7 vols, (abbreviated into H.D.O.R.);
^ain, Hept. Cult, and Uaea of Oanja, 1893; Imp. Gaz., Ind., 1904, iv., 259-61 ;"

luttek. Micro. Tech. Prod. (Wiiiton and Barber, traiial.), 1»07, 77-81.]

I
/. THE FIBRE HEMP. (Seed, pp. 256-7, and Narcotics, pp. 258-63.)

Cultivated and Wild States of the Plants.—The remarks already

ide regarding the male and female conditions of (Uinnahis satira have

licateil some of the chief opinions that prevail in Europe regarding

jthods of cultivation. It has moreover been incidentally implied that

India, hemp is grown for either of two main purposes : (a) the

)ply of the narcotic
; (6) the production of fibre. It is, however,

generally admitted that in the plains of India, while the narcotic

iciple is readily developed, the fibre is as a rule but very imperfectly

led. In many reports it is affirmed that certain forms of hemp con-

a stronger or a better flavoured narcotic than others, circumstances

)lained by some authorities as being consequent on more careful

sparation. [Cf. Kotah State Mem., H.D.C.R., app. iii., 178.] Prain

f8,
" Bhang is held in very different degrees of estimation according to aimatio

locality in which it is grown ; that from the plains is valued more "^

jhly than that from the submontane tracts along the Himalaya."

the North-West Himalaya the plant is fairly extensively cultivated,

?ever, as a source of fibre, the narcotic being but indifferently produced.

some localities ganja is said to be obtained, in others charas, in a third

tng, while in Sind it is reported that the plant affords a good fibre as well

a fair quality of bhang. These peculiarities are not, however, by
sent opinion accepted as involving conditions that are even racial in

lue, but are viewed as the direct results of climatic and soil influences.

lin, moreover, remarks, " We must conclude that, having reached

lia as a fibre-yielding species, the plant developed the narcotic

jperty for which it is now chiefly celebrated there," So also the H.D.
jmmissioners in their Report (i., 17) observe, " The function of the

l)mmission is to test by the information they have collected the views

erein expressed regarding the probable existence of races capable of

siding as a speciality the different products—fibre, ganja, charas and
ing. The only differences recognised in the plant by the people are Diflerenoee

Itween the toild and the cultivated plant, the male and the female and the ^ people.
^

ties of the male and female plants already referred to," Summing up,

1 Commissioners, however, observe that " there is no evidence of racial

jciality or differentiation of the decided sort suggested " by some writers.

lilarly it may be pointed out that Roxburgh was apparently much
ipressed with the absence of distinctive varieties. " Few vegetables,"

I remarks, " so widely diffused over almost every part of the known world,

idunder the immediate management of man, have undergone less change."

J!rans. Soc. Arts, London, 1804, xxii,, 385), It is thus certain the plant

varied structiirally to a far less extent than might have been antici-

Ited. But racial characteristics are not necessarily botanical mani- Racial but

festations, and that the plant has changed is at once evident by the scnictuS!^^
widely different products which it affords. It has not as yet, however,

l)een critically examined and compared province by province on the

Chan^ from
Pibi»-to
Narcotic*
yielding.
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field from the standpoint of the cultivator. Roxburgh was not aware,
for example, that in Asia " the fibres of the bark have ever been
employed for any purpose," so that he certainly had not studied all the

racial forms that may have existed in India even in his time.

In the Report issued by the H.D. Commission (i., 32), reference is

made to there being two forms of the plant in Kashmir :
" The bhang,

which grows on both banks of the Jhelum below the city of Srinagar,

is known as halhiya bhang, is weak in narcotic and is used only for its

fibre and for burning. The wild growth is very abundant. It supplies

all the wants of the people, and there is consequently no cultivation."

So again {I.e. i., 30), doubt is thrown on the existence of the plant in

Burma. It is probably not so plentiful in that country as in India.

Pottinger and Prain, however {Note on the Botany of the Kachin Hills, etc.,

in Rec. Bot. Surv. Ind., i., 219), found it near the Kyeng-mo Kha, in the

forests, and they add that the people appeared to have no knowledge of

ganja and no idea that the plant possessed narcotic properties. But while

Indian authorities thus throw doubt on the existence of cultivated forms
of the plant, in Europe and America those engaged in the hemp industry

have no hesitation in recognising many well-established races. Dodge,
for example, says several varieties are recognised, such as that cultivated

in Kentucky, having a hollow stem, the most common. Then there are

the following forms : China, Smyrna, Common European, Bologne or

Great hemp, the cana^a piccola or small Italian, and lastly the Arabian.

[Cf. Boyce, Treat, on CuU. of Hemp., etc.. New York, 1900.]

Early Experiments.—On more than one occasion public interest has

been aroused as to the possibility of India becoming a source of hemp
fibre. That the plant was completely acclimatised over the greater part

of the plains and fairly extensively cultivated on account of its narcotic,

are circumstances that have been cited in support of the contention that

apathy and indifference had to account for India's backwardness in hemp
production. During the closing decade of the 18th century the East India

Company made various experiments on an extended scale. Roxburgh,
in a letter dated Calcutta, 24th December, 1799, expresses somewhat
piquantly his astonishment on finding a Mr. Sinclair sent from England
to " establish the cultivation of hemp, a thing I had begun some time

before." Sinclair seems to have died shortly after his arrival in India,

but the experiments were continued for a few years. Speaking of saw-

hemp {Crotalariajuncea), Roxburgh wrote in his Plants of the Coast of

Coromandel (1798, ii., 50, 1. 193), "This useful plant yields the Hindoos their

best hemp, for they have no idea of the superior quality of the bark of the

common hemp-plant {CannabLs), which is indigenous in all parts of India ;

but of that plant they only use the leaves as an intoxicating drug. I

have taken some trouble to teach the natives the use of a plant which

hitherto they have only abused, by making some of their farmers witnesses

to every part of the culture and preparation of the hemp, and which, on

being compared with their tschanamoo hemp, they were perfectly con-

vinced was infinitely better ; at the same time the culture being equally

easy, and the produce equally large, I have reason to think a few

years will bring it into general use in these parts, and by degrees

over India."

In the early experiments European seed and European cultivators were

alike imported, and every effort made to ensure success. Cultivation
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and iiiauufacture were carried on at Rishra, Cassiinpore, Maldah, Gorakh-

pur, Mhow, Rohilkand, Aziragarh, etc., etc. The results were every-

where unsatisfactory. Still, however, inquiry and experiment were re-

instituted in 1871, especially with regard to the fibre of the rejected stems

from (janja cultivation ; but the result was again unfavourable. The
area of possible cultivation of hemp fibre was admitted to be that where

it has from time immemorial been produced, namely the slopes of the

warm temperate Himalaya. But it may fairly well be affirmed that the

Himalaya as a possible extended source of supply has not been fully

exploited. Recent and future increased facilities of transport may be
looked to as giving openings for developing the trade in Nepal, Kumaon,
Simla, Kullu and Kashmir hemp fibre. Some years ago the East India

Company made contracts for Himalayan hemp {H.D.C.K., app. iii., 26,

t231).

For this purpose advances were made to the cultivators, and
fibre purchased at a fixed rate. The system worked well, and should

Bmand arise in the future, it might be resumed as the best mode of

ling with a community of very poor cultivators. [Cf. N.W. Prov. Gaz.,

r99-805.]

CULTIVATION AND CHIEF LOCALITIES.-Cannabis aativa is Production,

grown as a source of hemp fibre iu two localities : (a) the North-

West Himalaya, including Kashmir, and to a much smaller extent in

(6) Sind. The wild or fully accUmatised plant is called jangli-bhang, or

ira-bhang. Whether the two conditions—the wild and the cultivated

in be separately recognised seems doubtful ; still it is a fact that the

is useless, or nearly so, for either fibre or drug,
[(a) Oarhwal.—The fibre-yielding plant grown in this district is met with
'ich lund having a north exposure. It is believed, moreover, that it would
[possible to give it too much manure. The small plots assigned to hemp

accordingly, as a rule, seen in immediate proximity to the cultivator's house,
are carefully protected. The crop does not succeed below 3,000, nor

jh above 7,000 feet in altitude. It is sown in May to Jtme (about 60 lb. to Seasona.

acre), and dming growth the land is once or twice dressed, and where neces-

the plants are thinned out so as to stand a few inches apart each way. By
>mber to early in November the crop is ripe, and may then stand from 10 to

it in height. The plants that bear seed are called aujango or kalango, and
that do not are phtUango. The stems are cut with a sickle and spread

le ground to dry for 24 hours. Those who desire to procure charas (? ganja)
rub the fruiting tops and young leaves between their hands and thus proem*

jdrug. The leaves are as a rule regarded as useless, but a small quantity may
ollected,. dried, and employed as bhang. The seeds are gathered, and con-
ite the second valuable product of the plant. The kalango stems are exposed
ry, and are in due course retted and the fibre separated and cleaned, as with
male stems (see p. 50). From the fine fibres of both plants the teoka or sheet

I by the people in Garhwal is prepared. Nearly one-third of the population
lat district are clad in hempen garments. While that is so, it is remarkable
a certain odimn is associated with the cultivation of the hemp plant, and
s only the low-caste farmers (d&ma), or the half-caste Rajputs (Khasia-

juts) will grow it. [Cf. H.D.C.R., v., 19, 20, 41-8, 76-8.]

[J6)
Kumaon.—A highly instructive account of the cultivation of hemp fibre

"".umaon will bo found in the Gazetteer of N.W. Himalaya (1882, 760-7). The
>m pursued differs in no essential froni that just detailed, and the objection
eing classed as a " hemp-grower " also prevails. In the Hemp Drugs Report

(le. i., 93) mention is made of the manufactiu-es produced, which it would appear
ave fairly extensively exported from Almora to the plains. Owing to the use-
Mness of the plant its cultivation is said to have recently been considerably
uctended. The manufacturers of hemp string and rope are reported to be «
Hpsoial class of people called bora» or pajais.

(c) Nepal.—In this State the sowings are usually made a little earlier thtm
in Knmaon and Garhwal—viz. from Mturch to April, and the crop is accordingly
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ready in August. It would appear to be specially abundant in the hills from
Maukamajia to Redi, also in the Nepalese Terai. [Cf. H.D.G.B., iii., 131

;

'Kirk^atvick, Ace. Kingdom of Nepaul, 1811, 142-3; Buchanan-Hamilton, Ace
Kingdom of Nepal, 1819, 226, 231-2.]

Simla Hills. (d) Simla and Kangra.—A short notice of hemp fibre in Kotgarh will be
found in the Asiatik Researches (1825, xv., 474, 478). One of the most interesting

and useful accounts of the hemp cultivation of the Himalaya is that given by
Baden-Powell {Pb. Prod., 1868, 504^7). Stewart, in a correction on the text of

his Panjab Plants, has recorded his final opinion that Vaintabiti was wild in

the Panjab hills, and speaks of it as cultivated up to 10,000 feet in altitude

Coldstream says {H.D.C.R., v., 365) it is not cultivated in the Panjab for

the production of charas or ganja. Useful additional particulars will also

be fornid in the Kangra Gazetteer (1897, 78) and ia JVIr. Anderson's statement
(H.D.C.R., v., 379J.

(e) Kashmir.—In 1799 Captain Thomas Hardwicke visited Srinagar, and
in the Asiatick Researches furnished an interesting narrative of his jovirney (vi.,

376). He there observes that cannabis sattva "is cultivated in several parts
of the mountains for two purposes : one for the manufacture of a coarse thick
cloth, which the poor people wear, and the other in makmg an intoxicating drug
exported to the low countries." Lawrence

( Valley of Kashmir, 69) tells us that
about 600 maim.ds of fibre are annually produced in the country below Srinagar.

Further particulars on this subject will be found in the Hemp Drugs Report
(app. iii., 128). Many writers allude to the very superior paper that was formerly
made in Kashmir from bhang fibre {H.D.G.R., v., 438). Of Kyilang, the Rev.
Mr. Heyde (H.D.G.R., v., 487) informed the Commission that in British Lahul
all the zamindars cultivate a small piece of ground, if possible, close to their

houses, with hemp, solely in order to obtain fibre. This is made into strings,

with which the straw shoes {bula) are sewn together. Very few people smoke
bhang, and those who do, obtain their supplies from traders, who carry it from
Yarkand to Hindustan.

SindHemp. (/) Sintl.—Wild hemp known as kohi bhang is said to grow on the hills.

The plant is cultivated on account of bhang (it does not yield ganja or charas) in

this province, but the stems are occasionally utilised as sources of fibre, hence
Sind being sometimes mentioned as producing the true hemp ; at the same time
the seeds are collected and eaten, or oil is expressed from them. Sir H. E. M.
James, in his evidence submitted to the Hemp Drugs Commission (vii., 235),

stated that the charas used in Sind is imported chiefly from Kandahar. The
Deputy Collector of Naushahra (Witness, I.e. No. 4, 243) says, " In order to raise

a good crop of hemp, it is necessary that the land should be well ploughed, manured,
and copiously watered. The seed is sown in October or November, and the crop

is ripe in April. According to another witness (Seth Vishindas Nihalchand, 291)

the fibre is called sini. The stems are steeped in water for 15 days, after which
they are taken out and then yield their fibre. But it may be asked—is it possible

that Ci'otaiafia Juncea is the hemp fibre of at least some of the Sind reports ? In

South India, at all events, it would appear certain the fibre-yielding plant often

spoken of as Cannabis sativa (H.D.G.R., app. iii., 83) is in reaiity Crota lafia
Jti Hcea.

Trade in Hemp.—Russia still holds the foremost position in the

world's supply of this fibre. The exports of hemp from India are mainly

in «aw-hemp {Crotalaria), and the imports almost exclusively in Manila

hemp. Hemp is regarded as resembling flax, but as possessing a higher

tensile strength (30 to 35 as compared with 20 to 25 kilos per square mm.).

It resists retting, and on that account is much valued for ropes and sail-

cloth.

//. THE SEED AND OIL.

Seeds. Edible Seeds.—Galen tells us that it was customary to give hemp-

seeds to guests as a promoter of hilarity {cwn aliis tragematis). Garcia

de Orta speaks of the Indian seed being smaller and darker coloured than

that of Europe. There is little doubt that the tendency for the seeds

(fruits) to become agglutinated with the resinous narcotic is much greater

in India than in most other countries, and this would seem to account
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for their being described as darker coloured. Hut it is no stretch of

imagination to assume that it was the presence of the very minute par-

ticles of the narcotic that, in the story' tohl by Heroflotus, made the

gcythians shout for joy while in their medicated vapour baths.

^Bpve's description (1787) of the vapour given oft by the preparation con-

^^ned by his followers at Surat having overpowered him, might in fact

^H^cited as a commentary on the passage in Herodotus. 0. Schrader, in

^Wt, says the Scj-thians never washed in water but intoxicated themselves

with the smoke of the seeds of hemp. In Persia the seeds are called

tihdanah,
or Emperor's seeds. Tragus tells us that in Eastern France

lis time (1539 a.d.) the seetl was cooked daily among other foods such as

rley, but he adds it was regarded as dangerous if partaken of too liberally

too frequently. Paludanus in a footnote to Linschoten's account of

np refers (1598) to a mixture eaten in India called hosa or hoza which,

Bays, consisted of the seeds of Lolium and of hemp (see Elensine, p. 521

;

also Malt Liquors, p. 758). Mr. W. Coldstream, for example, informed

«» Commission that the edible preparation known as mura consists of

np-seeds mixed with parched wheat or haiku {Ainarantus) or of rice,

ndit Gunga Datt Upreti spoke of the seeds being cooked in Almora
along with vegetables. Mr. Dharma Nand Joshi remarked that they make
all vegetables palatable and wholesome. Mr. Anderson spoke of the parched

hemp being mixed with grain and eaten, although, he adds, the mixture

sometimes affects the eyes in the fashion known of charas. Mr. R. C.

Artal of Bijapur mentioned that the seeds are employed as an
ingredient in chutney. Mr. Minniken observed that in Bashahr the

ripe seed is mixed with spirit to make it more intoxicating, and
Sir Walter La^v^ence in his work on Kashmir informs us that " the

hemp seeds yield an oil which like ckarras is used for intoxicating pur-

poses." It may thus be concluded that if the fruits be used without being

,
specially cleaned they may be, and in India apparently often are, so im-

oregnated or agglutinated with narcotic that they are distinctly intoxi-

iting. These fully substantiated facts seem to justify the inference that

. ^g Scythians of old, as do the African bushmen to-day (Burton, Arab.

mwb^f i., 65), became intoxicated by inhaling the volatile narcotic

r present oh the seed-coats and adhering particles of the inflorescence,

_ without for centuries thereafter the drug having been isolated or separately

^feognised.

m Wh Hemp-seed is employed as a food for birds, poultry, etc., and in India
specially commended as an occasional diet for milch-cows.
oil.—Hemp-seed when expressed yields 15 to 25 per cent, of a pale limpid

il. This is at first of a greenish-yellow colour but gradually deepens when ex-
nosed to the air. The flavour is described as disagreeable, but the odour as mild.
Its sp. gr. ranges from 0-925 to 0-931. It becomes turbid at a temperature of
1')° C. It absorbs from 143 to 144 per cent, of its own weight of iodine. Its
'--'-^.:' properties are good, but in England it is rarely used for paint, though in

irts of Europe, where procurable in abundance (especially in Russia), it

.... .y extensively utilised. It is also largely employed as a lamp oil, but its

-it use is in the preparation of soft soap. It dissolves in boiling water, ajid
30 parts of cold alcohol. It is sometimes difficult to get linseed oil absolutely

•<^ from adiilteration with hemp-seed oil. The oilcake is used in feeding stock.
1 the United States hemp is said to yield from 20 to 40 bushels of seed to the
re. The plant requires to be harvested before becoming quite ripe, owing to
bility to seeding. The seed loses its germinating power very quickly, hence

lie stock should be one season old only. It is said that Russia annually produces
•lose on half a million tons.
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THE INDIAN HEMP PLANT

///. THE NARCOTIC—INDIAN HEMP.
So much has already been indicated of the narcotic property of Indian

hemp that the subject need hardly be further dealt with in tliis work.

Moreover, it has been so thoroughly treated of, in the publications quoted

in the opening preamble, that it seems only necessary to refer the reader,

who may desire full particulars, to these most useful publications. As
already explained, there are primarily three forms of Indian hemp, with,

under each, local modifications, special preparations, adulterants and
imitations. Chemically, all three are one and the same. They represent

different methods of production, different degrees of purity and intensity,

and are often so blended into each other that their isolation becomes
impossible, or nearly so. They may, however, be indicated briefly, as

follows :

—

1. Bhang.—This is also known as siddhi, subji, or sabzi, thandai,

patti, etc., and in Central India it is vijaya, buti, and sabzi. It consists

of the specially dried leaves and flowering shoots of either or both the male

and female plants, whether wild or cultivated, Lt.-Col. Prain dissents

somewhat from this opinion, since he would appear to believe that the

male plant is inferior to the female in value as bhang. " There is reason

for thinking," he says, " that from the best bhang male leaves are ex-

cluded." The narcotic principle, though not present in the very young
state, begins to form with the growth of the plants, and reaches its greatest

abundance about the time the flowers appear. But it gradually diminishes

as the leaves pass maturity, and is entirely absent (or nearly so) from

leaves allowed to turn yellow and to be dried up while still attached to the

plant. [Baden-Powell, Pb. Prod., I, 505; H.D.C.R., iii., app., 153;

Prain, Cult, and Use of Ganja, 12.]

The dried leaves as met with in the Indian drug-shops usually consist of a
powder known as siddhi, and this may be composed of fragmentary leaves only,

or, as already stated, of the inflorescence as well, and even of the seeds. Some-
times this is called patti (the leaf), the word bhang, the most general of all, having
more often a wider signification than the dried leaves. Siddhi is collected on the

plains and lower hills, frequently from the wild plant, but here and there, all over
the country, small plots may be seen near the homesteads in which the plant

exists in the condition of semi-cultivation. When prepared for consumption
the fragments of the plant are ground to a paste, and of this an emulsion is

made which, after being filtered through a cloth, may be consunfed in that

form, or flavoured with sugar, spices, cardamoms, melon seeds or milk. The
simple beverage goes by various names : bhang or siddhi in Bengal ; siddhi or

thandai in the United Provinces ; ghota in the Central Provinces ; and ghota,

tadhal or panga in Sind. In Madras a similar liquid is called ramras or ram-
rasam, which in Upper India is sometimes called dudhia. In Poona a beer made
with juar and bhang is called bhoja. Occasionally musk or other perfi.imes are

added to disguise the objectionable smell, while to make the beverage more
intoxicating and poisonous, opium, dhatura seeds, arsenic, strychnine, aconite,

oleander root, and the seeds of black henbane are used. The special eniployment
of the roots of certain grasses such as rice and judr is frequently resorted to (see

Sorghum vulgare, p. 1 040). A preparation of Indian hemp and alcohol is called lutki,

and a drink called mudra (used in Baluchistan and the Panjab) is said to contain
hemp, opium, alcohol, and dhatura. Majun is a sweetmeat prepared from the
emulsion ; it is extensively eaten all over India. The Emperor Baber mentions
in his Memoirs (1519) the number of times he had partaken of " maajun.^'
John Lindsay (Journ. Captivity in Mysore, 1781, iii., 293) tells of his soldiers

having been obliged to eat a " majum." The practice is, therefore, a fairly

ancient one. Lastly, it may be pointed out that in Thomas de Quincey's
Confessions of an English Opium-eater, "m,ad]oon" would seem to be spoken of

(but quite incorrectly) as the Tm-kish name for opiiun.
Of all the forms of Indian hemp bJiang is the least harmful, and, according to
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the vaat majority of tlie opinions recorded by the H.D. CoramLwion, it is the be«r

or refrerthing beverage—tiie occasional indulgences or luxury of the middle and
better chiasos of India. A large percentage of the people use it, and apparently

with less injurious consequences than the similar consumption of alcohol in

Eurof>e. It is not, however, a cheap beverage, since the flavouring and per-

fuming adjuncts are expensive. By the people in the localities whore the plant

is wild, however, it in often employed in the form of a siiuplo infusion without

anv »uljunct8, and then of courne it may lie hati for the trouble of collection and
preparation. It would seem satisfactorily pnived that no form of Indian hemp
possesses the property of establishing a craving for its continued and extended
use. The total prohibition, even were that possible, would therefore be strongly

oppo8«Hi by the majority of the people, though the fiscal control established by
the Government meets with their very general approval. Honigberger tells us

thut in his day, " not far from the outside of the Delhi gate at Lahore, near the

road to Amritsar, close by my hospital, there was an establishment called Sed
Gunge, where this beverage was delivered gratuitously." Several witnesses

reported to the H.D. Commissioners places where the beverage was daily given

n now) to all applicants free of charge. Dr. Ewens alludes to the seats

ra) in Lahore, where men assemble to drink bhang. Moreover, the use of

is considered essential in certain reUgious observances by a large section

the Indian community, and its total prohibition (sometimes recommended by
furopoans) would be regarded as an encroachnient on religious liberty. The

^^^loyment of bhang as a cattle medicine is so widespread that its discontinuance

^^Kld be resented even by those who do not consume it themselves as a beverage.

^K 2. Charas.—This may be defined as a resinous substance that ap- charas.
^Hars spontaneously on the leaves, stems, inflorescences and fruits of the

ftemp plant when cultivated in cold and dry countries. It is practically

the active principle, and consequently a more powerful drug than either

1 hhang or ganja. It is spoken of as the special narcotic procured through-»t the North-West Himalaya from Nepal, Kumaon, Kashmir, Afghani-

Hn, Ladakh, Herat, Bokhara to Turkestan, and was very possibly the

^tophyllis (laughing leaf) which Pliny says came from Bactriana. The oehiophyins.

lin appears shortly before the flowers begin to form, and is present over season of

larger proportion of the plant than is the case with the third form, ^o"™***""-

I

ganja, presently to be described. According to most writers charas is not

produced on the male plants, a circumstance probably due to their being

wmoved on account of the fine fibres contained in their stems, before the

e that the charas would naturally appear.

Prain speaks of charas as a greenish-brown moist, resinous mass that Becomes inert,

es the peculiar odour of the hemp plant. When kept for some
it hardens, becomes friable and brownish-grey in colour, but when

t earthy condition is fully attained, the drug is found to be inert,

e name charas is said to mean a " bag " or " skin," and was given in

„ India in allusion to " the bags " in which the drug is imported from imported in

Hentral Asia. The name charas would, therefore, point to this peculiar ^*^'

IBbrm of the drug having been originally recognised as foreign produce.

In a commentary on the celebrated Sanskrit grammar written by Panini
B.C.), tilakata, umakata and bhangakata occur, and the termination

it is explained, means rajas or dust of sesamum, of linseed and of

emp. The kata of bhanga might have been at once viewed as the resinous

powder now known as charas but for the difficulty of understanding
what could have been the kata of the other plants—perhaps the pollen

grains in all cases were therefore meant. In Turkestan (according to

Aitchison) charas is called nasha, before it is made up into the skin packages
ready for export to India. It is subsequently freely adulterated with AduiteraUon.

linseed oil and a powder of the dried leaves of the plant. In passing it

may be here pointed out that Stein {Ancient Khotan) makes no mention AjacientKhotan.
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of coming across, in the ruins explored by him, either samples of charas

or of the hemp plant in any form, and further that in neither The Bower
Manuscript nor the voluminous records found by Stein is there apparently

any mention of the hemp drugs. This is the more significant since, while

discussing the modern trade in charas, Stein {I.e. footnote, 133) observes,

that the heavy import duty now imposed by the Government of India

has caused the traders of Turkestan to turn to Khotan silk as a substitute

commodity to be conveyed to India and there disposed of in exchange for

the return of Indian goods.
The line of separation between what should be called charas and what might

be accepted as ganja is, however, a very narrow one indeed. It would seem
highly probable, in fact, that on the moister southern slopes of the Himalaya
the resinous substance produced by rubbing the fruiting panicles between the
hands is more frequently ganja than charas. The definition that charas is the
pure resin without any admixture of vegetable tissue is true no doubt, but is

perhaps not the whole truth. If both articles were freed from foreign matter,
the question might still have to be asked. In what respects do they differ ?

Physically more than chemically very possibly, and as the direct consequence
of production in a cold-dry or warm-damp atmosphere. [C/. Marshall, Gontrib.

to Pharm. of Cannabis Ind., 1899 ; Holmes, Mus. Rept. Pharm. Soc, 1903, 47.]

Sir Walter Lawrence (Valley of Kashmir, 67) has expressed astonishment
that the drug produced in Kashmir is in trade called charas, whereas " recent

inquiries show that in the south of the valley the drug known as gard bhang
or churu charras, is extracted from the female plant, and Indians who consume
it declare that it is real ganja and utterly distinct from the Yarkandi charras,

which is also procurable in Srinagar." " If the -Kashmiri drug is ganja and not
charras it is somewhat surprising, and I have taken some pains to verify the
statement made by the official, who investigated the subject of hemp drugs.

He and the men employed in the trade maintain that the drug made in Kashmir
is ganja." Lawrence then adds that contrary to the experience in Bengal,
Kashmir ganja is produced from plants that are allowed to mature seeds, the

oil from which is also intoxicating. It is thus highly probable that the true

charas is a foreign article exclusively derived from Central Asia, and, as it came to

India through Kashmir, was in ancient times called Kashmiri. Formerly it came
also via Nepal, but at the present day the chief emporium is Hoshiarpiu", the

supply coming both via Kashmir and KuUu. It would thus seem highly probable
that we do not even now possess an accurate account of the production of this

substance, nor all the information desirable of the condition under which the

dry resin charas or the moist adhesive ganja is produced. Prain holds that the

former being comparatively permanent once on the surface, it is not affected by
the subsequent fecundation and development of seed.

It may be here observed that there is at least one important difference be-

tween the South Himalayan so-called charas and that from Central Asia, namely
the former is taken from the green plant before it is reaped, and the latter from
the dried plant. The possibility of adulteration with actual dust and with
fragments of the plant is very great with the Central Asiatic charas, and this

circumstance may account for the higher price often paid for the purer qualities

of the Indian so-called charas. For methods of collection consult the Dictionary
(ii., 115-7); and Baden-Powell (Pb. Prod., 1868, 293, etc.).

Charas is almost exclusively used in smoking, though some of the finer

qualities are employed for medicinal purposes. It is admitted on all hands to

be a more pernicious drug than either bliang or ganja.

3. Qanja.—This is the dried flowering tops of the cultivated female

plants, which become coated with a resinous exudation from glandular

hairs, very largely, it would seem, in consequence of being deprived of the

opportunity of setting seed. To secure this result, therefore, the male

plants are deliberately removed from the field at an early date, by an

expert known as the poddar, (Compare this with the account above of

the removal of the males from the fibre-yielding crop.) One or two visits

are paid by the poddar, with the result that every male plant is uprooted.

As the female plants begin to form ganja, all the large leaves on their
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stems and branches are also removed. The smaller leaves and bracts

of the inflorescence become agglutinated and the manufactured article is

valued very largely by its freedom from leaf. The colour and smell

are features of merit, but as a rule the ganja which has the least leaf is

regarded as the best.

Oanja is cultivated in several localities such as in North Bengal, on the Malabar
^GDAst of Western India, and in the Tributary Mahals of Oriasa (the Ourjat ganja).

^^Kwie may be regarded as the chief centres, but it is also produced in the Central
^^Kvinces (Nimar), in Indore, Gwalior, Kishengarh, Mysore, Hyderabad, and
^^Kome districts of the Bombay Presidency. It may suffice to give a few prac-

^^al facts regarding the Bengal cultivation and manufacture. It is grown in

« very compact tract of country with a radius of about sixteen miles, and which
lies in three districts, viz. Dinajpur, Rajshahi and Bogra. It is for administra-

tive purposes placed vmder the Collector of Rajshahi, the sub-divisional officer of

Naogaon being in immediate charge of this, the so-called Oanja Mahal. Seed-
beds are formed on high land above inundation, and consist of a light sandy
loam. The beds are richly manured and ploughed once a week from the middle
,1^ May forward, and are sown in August. Meantime the land on which the

^Hkp is to be ultimately raised is being also richly manured and top-dressed

^^Kn the ditches and ploughed and harrowed once a month. By the middle
^^Ueptember the seedlings are transplanted to the ridges formed in the field.

^Hanonth later a careful weeding is given, and in November the ridges

^R hoed down and the plants trimmed by the removal of the lower
branches. This admits of a further ploughing between the furrows and of a

dressing with powdered cow-dung and oilcake, after wlxich the ridges are
built up.

At this stage the first visit of the " ganja doctor "—the poddar—is made,
in his paper (Morphol., Teratol., etc.. I.e.), explains that the pod-

» guide is the early appearance " of the often abortive, solitary female
•8 that so frequently, in the Indian male hemp plant, take the place

that theoretically should be occupied by the lowest pairs of paniculate male

Morescences." These abnormally placed female flowers, it would seem, are
ble long before the inflorescence of male flowers could for certain be recog-

jd. The poddar in consequence breaks the stems of the plants that manifest
tins peculiarity and the cultivator following behind uproots them, and fills

up the vacant places by fresh transplantations from the purposely reserved
surplus in the seed-beds. A second or a third visit of the poddar suffices for the
complete extirpation of the male plants. But abnormal male flowers are not
onusual on the female plants, and these the cultivator keeps a sharp outlook
for and removes. By January the flowers begin to appear, harvest is general in

February, and by the middle of March is completed.

There are three forms of ganja produced :

—

(a) Flat Oanja—The stems are cut with a sickle about 6 inches above
^nound, tied together by their ends, placed across a bamboo and carried

I^M the selected place of manufacture. The inflorescences are then

f ^»e by one placed on the ground, and trodden underfoot so as to

cause the agglutinated flower-tops and smaller leaves to become com-
pacted into flat masses {chapta ganja). These heads are then baled as
" large flat " or " twig flat," according to the size of heads and length

of stalks.

Vattutioa.

ArflM of

Prodnotioo.

Bengal
Cultiva-
tion.

Seasons.

Abortive
Female
Flowers.

Poddar'i Qaide.

Harreat

Plat

Round.(6) Round Oanja.—Instead of being trodden, the heads are rolled under-

foot so that they are less firmly compacted, and are in the form of rounded
or sausage-shaped masses. Kound ganja is never baled, but is tied up
into bundles {goli ganja).

(c) Chur (Powder) Oanja or Rora.—Broken fragments or flower-tops Powder.

detached from the twigs, whether of flat or round ganja, constitute chur.

These are very largely produced through trimming, especially that of

the round form.

Bengal Ganja is in other provinces of India usually designated as
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" Baluchar," from the name of a village where it is supposed to have been
originally procured. The ganja of Upper India, such as that of Gwalior
and the Central Provinces, is called " Pathar." The refuse from the

manufacture of ganja is often sold as bhang.

Medicinal and Chemical Properties.—The action of the drug in causing

insanity has, by the Report of the Hemp Drugs Commission, been viewed

as a greatly overstated belief. The moderate use of the drug is at-

tended with no evil physical effects. If pure and taken in moderation

it has little or no tendency to originate insanity. But when mixed with
the poisonous substances sometimes employed it becomes most per-

nicious. Excessive use of hemp in any form, however, indicates and
intensifies mental instability. It tends to weaken the mind, and may
even lead to insanity. But in the year of the Hemp Drugs Commission
only 7*3 per cent, of lunatics admitted to all the Asylums in India were

said to be those in which hemp could reasonably be regarded as having
been a factor of importance. [C/. Gibbon, Med. Jurisprudence for Ind.

;

Walsh, in Journ. Mental Science, 1894.] Moreover, the insanity produced,

as a rule readily gives way to treatment, and since the drug creates no
craving its discontinuance is possible, and the restoration of the mental
faculties almost instant. So much has, however, been written on these

subjects that it is impossible to do more than refer the reader to some
of the standard works that may with advantage be consulted.

[Pereira, Mat. Med., 1850, ii., "1237-44 ; Hamilton, Fl. H&moBop., 1852, i.,

134-42 ; Honigberger, Thirty-five Years in the East, 1852, i., 153-7 ; ii., 248-56
;

Hem Chunder Kerr, Rept. of Cult, and Trade in Oanja, 1877 ; Fluckigerand Han-
bury, Pharmacog., 1879, 546 ; Dunstan and Henry, Exam, of Active Principle

of Hemp, in Journ. Soc. Chem. Indust., 1898, xvii.. 269 ; Derivatives of Cannahinol,
in Yearbook of Pharmacy, 1899, 73; 1900, 133; Dutt, Mat. Med. Hind., 1900,
235-41 ; Pharm. Journ., 1902, Ixviii., Holmes, 342 ; Marshall, 362 ; Humphrey,
392; Greenish, 492; Ixix., Holmes, 129; Mahen, 131; 1903, Ixxi., 431, 548;
Ind. Med. Oaz., Nov. 1904, 401-15, 421.]

Trade and Fiscal Administration.—In India the cultivation of this

plant, where intended for the production of ganja, can alone be undertaken
imder license ; moreover, the cultivation is periodically inspected, and
the yield approximately ascertained. While no restrictions are placed

on the sales to the trade, the produce when disposed of by the cultivator

is stored either in Government warehouses for the purpose, or in approved
godowns under double keys, one retained by the owner, the other

by a Government official. Removals pay the fixed duty, and are re-

corded in such a way as to show the relation to the cultivator's estimated

production and deed of sale. Both wholesale and retail traders have
to obtain licenses. The traffic in ganja is thus under complete control

through every stage. With regard to charas, a minimum duty of Rs. 80
per maund is levied on all imports. The drug is stored in approved ware-

houses and a further duty paid on removal, while inter-provincial

adjustments are conducted on permits to carry from one province to

another. Bhang, where found possible, is also taxed, but, the plant

being wild in many localities, no interference is made with the

domestic supplies of the people, the regulations having effect only on
actual sales and regular trade. The sale of the narcotic in any form
by persons not licensed to cultivate or sell these drugs, is a criminal

offence.

Separate licenses have to be taken out for the traffic in each of the

three kinds of the drug, and the retail vendor is prohibited from supplying
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rliildren or insane persons with any. A limit is at the same time fixed

on the amount that may be either sold to, or possessed by, a private person

at one time. It is universally believed by both traders and consumers
liat all forms of the drug deteriorate with age. This is just the opposite Deterioration

pinion to that held with regard to opium. It accordingly follows that
**"*^**-

\ery effort is made to dispose of the produce year by year, and not to

lore it. It is perhaps on this account that such indifferent results have
lu'en obtained \nth Indian hemp as a medicine in Europe as compared
Aith Inriia. Long years ago Honigberger {I.e. 157) deplored this fact.

^o ensure fresh stuff it has accordingly been recommended by Prain Di«ct

it all purchases by the European dealers should be made direct RUSom^ded.
rough the Government ofhcial in joint charge of the warehouses.

Area and Revenue.—In 1895, when the Government of India pub- Area.
led their Resolution on the Report of the H.D. Commission, the tot^l

in all India under regular cultivation of the plant was estimated at

ider 6,000 acres. In 1900-1 the Agricvltural Statistics of India show
^e extent of cultivation to have been only 4,096 acres; in 1901-2 it

rould appear to have stood at 2,496 acres ; in 1902-3 at 1,940 acres

;

1903-4 at 2,637 acres ; and in 1905-6 at 2,645 acres, with, over and
)ve, 419 acres in the Native States. If these figures denote an actual

lilment of area, not merely more accurate returns, they have curiously Redaction

^ough been coincident with increasing revenue. In the Excise Adminis- sxpansion'of

i<m Reports, the Hemp Drugs are shown to have realised a total ^^e^ue,

enue of £201,344 in 1900-1, of £213,224 in 1901-2, and of £225,352

;

1902-3—later figures are not available. It would therefore seem that

cial returns may be accepted as exemplifying the continued careful

introl and restriction pursued by the Government.
Prices and Duty.—The prices of the various forms of Indian hemp Prices

:

so greatly that it seems hardly worth while to give a quotation of Duty.

e figures usually recorded. The price depends upon a multitude of

circumstances, such as the quality, method of preparation, degree of

taxation, and the like. The Government of India, in their Resolution
on the H.D. Commissioners' Report, placed before the various Indian

ministrations a table of retail prices per seer (2 lb.), which was com-
nded to their attention with a view to gradually securing a greater

uniformity. To manifest the extremes exhibited in that table the Highest
,

Millowing
may be abstracted :

—

Ganja in Assam sells at Rs. 15 lowest ^^ lowest.

|ice and Rs. 40 highest price ; while in Bombay it is sold, lowest price

linnas and highest Rs. 5. Charas in Panjab, lowest price Rs. 4, highest

b. 15 ; while in Bengal its lowest price is Rs. 35 and its highest Rs. 40.

HANG in Panjab sells at lowest price 2 annas and highest 8 annas, while
in Bengal its lowest price is Rs. 1 and the highest Rs. 6 per seer. These
variations to a large extent are the direct expression of the varying inci-

dence of taxation, but there can be little or no doubt that there is a con-

siderable variability in intrinsic merit, not only between the produce intrinaic Merit

of one province and another but even between the different districts of

the same province.

For the rates of duty and all other particulars regarding the traffic

in hemp narcotics, the reader should consult the provincial Reports of

Excise Administration in India. Some of these aimual volumes (especially

those pubhshed by the Government of Bengal) will be found to contain
the fullest possible details.
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CAPPARIS SPINOSA, Linn. ; Fl. Br. Ird., i., 173 ; Cooke,

Fl. Pres. Bomb., i., 44 ; Pharmacog. Ind., L, 135 ; Capparide^. The
Edible Caper of Europe and the kabarra, kaur, kiari, etc., of India.

A small prostrate slirub found on hilly and rocky ground in Upper India.
It is distributed to Afghanistan, West Asia, Europe, N. Africa, Australia and
the Sandwich Islands. There are a considerable number of species of Capparia,
no less than 30 being mentioned in the Flora of British India, but only two or
three besides c, apinosa are of any great importance. These are c. aphyiia.
Roth., the karel, nepti, etc.—a dense much-branched shrub found abundantly
in the drier parts of the Panjab, Gujarat, Rajputana, Deccan and S. Karnatak,
and c. iioffiaa, Linn., /., the ardanda, karvila, etc., found in the Gangetic
valley, etc., as far north as Saharanpur, in the Western Peninsula, also in Chitta-
gong, Pegu and Ceylon. It is also distributed to Java and the Philippines.

Besides these c. yrauttis, the pachunda, guli, etc., is found in the Deccan,
Karnatak and Ceylon.

Several species are known to yield Oils. c. granais affords an oil used
in medicine and for burning, while c. Hpinoaa yields a volatile oil which has
the properties of garlic oil (Pharmacog. Ind. , I.e.). The caper is mentioned by Greek
and Latin writers, and through them doubtless the medicinal properties of

the root were naade known to the Arabs. It was very generally employed in

affections of the liver and spleen, and also in amenorrhoea. In India all parts
of the plant are regarded as stimulating and astringent, when externally appliod.

The yoxmg flower-buds and fruits of «'. tiphytin, as also of c. apinoaa, are eaten
in India. The fornaer species is the more important ; the buds are pickled and
the fruits eaten both when green and when fully ripe. ('. spiitosn is met with in

the Panjab, but it has never assumed the position of importance assigned to it

in Europe, where the pickled buds form the " Capers " of commerce. Gerarde
(1696) and Miller (1748) mention that the caper had been successfully grown
in England in the open air, but it is usually regarded as requiring protection
in winter. The Wood of c. aphyUa is employed in India for making combs,
small beams and rafters, for the knees of boats, etc., and is valuable because
of its not being attacked by white ants. {Cf. Taleef Shereef (Playfair, transL),

1833, 120.]

CAPSICUM, Linn.; Fl. Br. Ind., iv., 238; Steph. and Church.,

Med. BoL, 1834, i., pi. 44 ; Bentley and Trimen, Med. PL, t. 189 ; Duthie

and Fuller, Field and Garden Crops, iii., 36-7, pi. 72, 74 ; Sturtevant, Hist.

Gard. Veg., in Amer. Nat., 1890, xxiv., 151-7 ; Irish, Rev. Genus Capsicum,

in Missouri Bot. Gard., 1898, ix., 53-110, tt. 8-28 ; Solanace^. The
Guinea Pepper, Red Pepper, Pod Pepper, Chilli, Cayenne, Tabasco, etc.

History.—There wovild seem to be little doubt that the entire series of plants

constituting the genus Vapsicuni are natives of tropical America. Peter Martyr
was perhaps the first person who described this kind of pepper. In an epistle dated
1493 (the year following the discovery of the W'est Indies), he says that Columbus
had brought to Spain " pepper more pmigent than that from the Caucasus." In
1494 Chanca, the physician who accompanied Columbus on his second voyage,
addressed a letter to the Chapter of Seville on the same subject. In that ho
calls this pepper by its West Indian name, axi—a word that has since been
rendered as achi or agi, and has survived in Spanish to this day. Although
some of the 16th century avithors maintain that the siliquastrum of Pliny is the
Pod Pepper (Capsicum) of modern trade, the more strictly botanical writers are
very nearly unanimous in the opinion that capsiciim was not known in Eui-op©
prior to the discovery of America. In passing it may fvtrther be observed that
all the older authors speak of siliquastrum as coming from Calicut, from which
circumstance it may be inferred to have been the cardamom—a spice which to

this day is almost exclusively derived from that port and which has been as-

sociated with the Malabar Coast of India from the remotest antiquity. At all

events Amatus on Dioscorides (pub. 1554) distinctly confuses capsicum with
cardamom. Fuchs (Comment, de I'Hist. des PI., 1542-9, ch. 281 ; also Hiat.

Stirp., 1555, 797) gives an account of " Siliquastro or Piperitis," which by
some is called " Indian or Chalechut Pepper," " Cardamom," " Spanish Pepper,"
etc., and which Avicenna speaks of under the name of " Zingiber caninum."
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Î̂IftUhioluB {New Kreiiterb., 1563, 216) gives a good plate of e-<*i»«i«NtN and calls

" " Calicut p^per." He says it is a foreign plant lately introduced into gardens
(ierniany, and subsequently {Med. Compend., 1571, 322) he remarks that it

livious mistake to confuse fHpmimnt with faraatnotnum. Lobel (Stirp.

\')va, 1570, 134) observes that within his memory tliis plant (of which
,., ^i.o8 a good plate) has been brought from Goa and the sliores of Calicut.

There oon be no duubt, therefore, that the Portuguese had very early introduced

Capsicum into Goa, and very possibly commenced to export it, in competition

with the true pepper, hence Lobel as an after-thought may have associated

{Calicut with the new emporium Goa. Clusius (review of Garcia de Orta) in the
^^^pmaticum, published in 1574, makes no mention of rapitrMu; so that it may
^H^errod the plant liad not been seen by Garcia de Orta in India. A little later,

^Btpever, Clusius (Hist. Exot. PL, 1605, 340) under Capsicum brazilianum or wild

p«r, observes that Spanish or American pepper was brought from the Spanish Pemambaco
t Indies and carried to India by the Portuguese under the name of Pernam- Peppw-

Popper. Jacobua Bontius {Hist. Nat. et Med. Ind. Or., in Piso, Jnd. Vtri

at. el Med., 1658, 130-1), who wrote in 1629, describes this pepper under
names of Lada Chili and Brazilian Ricinxis, a fact that led some authors to

useit with s<o<>tf<j» rowmt >(*!<«—the Castor Oil. [C/. PomZu« .^^ymeto (Adams,
ftuisl.), iii., 171.] Rheede (Hort. Mai., 1G79, ii., 109, pi. 66, in a note by John

inmelin) remarks tliat the capo-molago or Indian pepper described by liim

was in reality Brazilian pepper, the prefix capo or capro denoting its introduction

by the Arab traders ; his plate is a typical example of Vapnivntn fruteneeint. It

is practically the same plant which Rochefort calls axi or carive ; which Recchius
{Nat. Hist. New Spain) describes as chilli or Mexican pepper ; possibly also that
which Piso calls by its Brazilian name quiya ; wliich Elizabeth Blackwell figures

and describes in her Curious Herbal (1739, i., pi. 161) ; and which Hemandius

Mist.
PL Nov. Hisp., 1790, i., 277-82) discusses and illustrates most fully as

I
of the forms of tapticutn. In a further passage Rheede gives a plate of the

mai-capo-molago, which is doubtless var. ffi-oasa, and was thus apparently a
)re recent introduction into India than the capo-molago. \Cf. Labat, Nouv. Voy.

aux Isles de VAmerique, 1724, ii., 68 ; Milburn, Or. Comm., ii., 208 ; Bentham,
Notes on Targioni-Tozzetti, Cult. PL, in Journ. Hort. Soc, 1855, ix., 141 ; Henry,
Econ. Bot. China, 39 ; Semler, Trap. Agrik., 1900, ii., 284-5 ; Pharm. Soc. Mus.
Repts., 1895-1902, 58.]

With a history so full and so pertinent (many other authors might be cited),

it is indeed surprising that one of the greatest of Eastern botanical authors,

nearly a hundred yefirs after the appearance of Rheede's Hortus Malabariciis,

should have affirmed in the most emphatic manner possible his belief that at
least certain forms of tapHlvutn had not only been cultivated in India from the
most ancient times, but that it was the siliquastrum of Pliny and Capaicwm
orientale of Actuarius. Rimiphius {Herb. Amb., 1760, v., 247-52, pi. 88, ff. 1-4)

advanced those opinions without observing that many of the passages in his own
most admirable and detailed account contradicted his main contention. For
example, while commenting on Rheede's Malabar name molago, he deprecatingly
observes tliat no mention is made of its daily and well-known use as a condi-
ment. It never seems to have occurred to Rumphius that Rheede's silence

on that point, as also the fact that Marco Polo (1286-96) and Garcia de Orta
(1563) made no reference at all to capsicum (though they discuss ordinary
pepper and the cardamom), might be accounted for by the belief that the
capsicums were unknown to the Natives of India in the time of Marco Polo, and
even so late as that of Garcia de Orta, while they were but imperfectly under-
stood in Rheede's time. Riuuphius describes tlu-ee main forms of fapt/ivum,
which he calls (a) the great red capsicum, the ritsje of the Dutch and recche of
the Portuguese in India, the tschili besar or tachili-ayer of the Natives ; (6) the
lesser red capsicum—a fruticose plant called t8chili-m,era ; and (c) the yellow
r'«j>wiriiwi known as tschili-cuning. Rvunphius then adds that the Portuguese
write the West Indian name axi as achi, hence comes the Indian name achar,
which the Dutch render atsjar—a word which lias the same meaning as reccheado,
namely pickles. It will thus be seen that practically the entire series of ver-
nacular names mentioned by Rumphius, far from their establishing an ancient
knowledge in India, would seem to prove that the introduction of the plant may
have taken place somewhere about the middle of the 17th century. The names Modem Nanus,

m use in India to-day are clearly of foreign or modem origin, such as chillies,

lal-marcha {= red pepper), goa-mircha and tlie like. There are, in fact, no anoient
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CAPSICUM
ANNUUM
Red Pepper

THE NEPAL PEPPER PLANT

Varieties
and
Cultivated
Forms.

Nepal Chilli.

Influence
of Soil.

Cherry Pepper.

Cayenne.

Black Nubian.

names for the capsicums in Chinese, Sanskrit, Arabic, Persian, Hebrew, Greeks
or Latin. No Indian botanist has ever recorded having found a species of
f'apsteutn in a wild condition. But the rapidity with which the species and
races of this pepper became disseminated throughout the tropical and warm
temperate tracts of the globe, following closely on the discovery of the West
Indies and America, is one of the many examples of the marvellous powers of

adaptability and endurance possessed by the plant-cohorts from the New World
on their invading the Old.

C. annuum, Linn. ; C. grossum, Willd., in Fl. Br. Ind., iv., 239
;

Irish, I.e. 65-97, tt. 10-28.

The following statement is derived mainly from Mr. H. C. Irish's admirable
review of the varieties and cultivated races of this species :

—

(a) Var. abbreviatum, f^''is'e/-/i. .• the Celestial, Etna, Kaleidoscope, Red W^rinkled

Princess of Wales, etc.

(6) Var. acuminatum, Fingerh. .• the best examples are the erect-fruited Chilli

and the pendent-fruited Long Cayenne, Long Yellow Cayenne, Nepal Chilli and
the Yellow Nepal Chilli. It includes, in fact, most if not all the long, pointed,

pendent forms common as field crops. Recently Mr. H. M. Leake performed
some interesting experiments with capsicums at Dalsing Sarai. He selected

seed carefully and sowed them in order to watch the tendencies to variation.

Nearly half the erect podded stock had pendent pods. Every plant was, how-
ever, consistent, either having all its pods erect or all suspended. He further

found that chillies will grow on usar land if sown early. Very possibly most of

Leake's plants belonged to this variety, but as I have not seen any of his

specimens I cannot say for certain.

This would appear to be the Capsicum minus flavum of Rumphius {I.e. 248).

Mr. Irish remarks that the seed of the Nepal Chilli had been supplied by the
Superintendent of Saharanpur Botanic Gardens, and on being cultivated proved
different from other plants seen by him. In the Report of the SaJmranpur Botanic
Gardens (1894-5, 10) it is stated that the Superintendent had received seed
direct from Col. H. Wylie, British Resident in Nepal. The plants grew freely,

but the pods produced possessed none of the peculiar flavour and pungency of

the pods imported from Nepal. The Superintendent then adds, " In the letter

which accompanied the seeds Col. Wylie informed me that that would prove to

be the case, as the variety so miach in request is the product of a peculiar kind of

soil, only found in certain localities, and that in Nepal itself the true Nepal chilli

when not grown on the right soil, scarcely differs from the conunon long red chilli

of Indian bazars."
(c) Var. cerasiforme, MHier: Roxb., Fl. Ind., i., 574.—Cherry-pepper is often

alluded to by the early authors, such as Miller, Gerarde, Parkinson, Tournefort,
etc. This includes the Little Gem, Prince of Wales, Cherry, Yellow Cherry
Oxheart, Yellow Oxheart, etc.

(d) Var. conoides, MUier: the best-known races are the Coral Gem, Tobasco,
Cayenne, Orange-Red Cluster, etc.

(e) Var. fasciculatum, Sturt. .- the better known races are Red Cluster, Yellow
Cluster, etc.

(/) Var. grossum, Sendt. .- Roxb., I.e.—This is the kaffree-murich ; is often alluded
to and figured by the early European writers such as Miller, Parkinson, Fousch.
Gregorius, Bauhin, Morison, Rheede, etc. Under this form have to be placed
—The Emperor, Monstrous, Sweet Spanish, Bell, Ruby King, Golden King,
Brazilian Upright, Squash, Yellow Squash. In India the races of this variety
may be said to exist mainly as garden plants, though large inflated yellow fruits

of this form have recently begun to appear in the markets as a regular article

of trade.

(g) Var. longum, Sendt. . C. annuum and purpureum, Roxb., Fl. Ind., i., 573;
C. bicolor, Bot. Mag., 43, n. 1835.—This is the plant most frequently described
by the early European authors. The best-known races are Black Nubian, Long
Red, Country Fair, Cardinal, Long Yellow, Elephant's Trxink, Ivory Trunk, etc.

Roxbm"gh tells us that he found a single plant of C. purpureutn in the Botanic
Gardens, Calcutta, in 1796 but could not learn whence it came, though he
adds, " most likely from the Malacca Islands." Irish assorts all these to-

gether as forms in which the calyx rarely embraces the base of the fruit. It

seems probable that most of the plants hitherto regarded by writers on Indian
garden plants as forms of C. frtttetieena should be relegated to this position
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Wight, Illust. Ind.

, 416 ; G. minimum,
Ind., i., 574 ; Capo-

to the large size of the plant it is the gach-marich of most Indmn

C. ftvutesoens, Linn. ; C. fastigiatum, Bl.

;

BoL, ii., 198; Dunal, in DC., Prod., xiii., pt. i

Miller, Gard. Did., 1768 (ed. viii.); Roxb., Ft.

Molcujo, Rheede, I.e.

^^H Tliis is often c«lled "Bird Pepper." According to the Pharmacographia
^^Hfirti (ii., r)U3), C. minimum exists as a weed of cultivation in most parts of

^^Kia. This I personally have never observed, and hesitate to accept,

CAPSICUM
ANNUUM

B«d P«pper
OirdP<pp«r.

EvidenoM of
Modem
Origins.

Var. baccatum, Unn. .- C. minus rubrum, Bumj>h., Le. 248, t. 88, f. 2; O. Bratili-

anum, Clu^iuti, Hist. Exot. PL, 340, etc.

Rheede and Rumphius figure and describe forms of C frutettcenSf

but say remarkably little about the capsicums most prevalently

ivated at the present day. And a thoughtful perusal of the

ges used by Roxburgh, in his Flora of India, leaves the impression

,t, even in his day, the cultivation of no capsicum assumed the

nitude of a regular field crop, such as may be seen to-day in almost Field Oop

iry province of India, especially in Bengal, Orissa, Madras and the

can. But C frttfescens, far from having become the most

dant form, is usually met ^vith as solitary plants in the grounds

und temples and in the flower gardens of the well-to-do classes, but

ardly if ever a regular crop. It is nearly always distinguished as the

gach-inarich or " long ha morich,''^ as it is called by Buchanan-Hamilton
Ace. Dinaj., 187-8), In India the most extensively cultivated

the following forms of C annuutn :—var. acuniinata followed by
(ja, and next reratfiformis.

Cultivation.—It is impossible to furnish any statistics of the areas

mider these plants since they are most frequently raised as borders to

fields, or as lines through fields. In Eastern and Northern Bengal,

however, capsicum becomes a regular field crop, thriving best on a

light sandy loam. The form most frequently seen is a long, narrow,

pointed, pendulous red fruit. The seed is sown broadcast, and in Bogra,

for example, capsicum assumes the condition of an exceedingly important

(Id-season crop. In t\ie Settlement Report for Na^pur, Central Provinces, C. Prov.
•irae useful particulars are afEorded regarding chillies. The seed is

iwn about June and the seedlings are transplanted about August, In
tember the earth has to be banked up against the stems. Irrigation

gocn-

Cultiva-
tion.

BengaL

necessary during the cold weather, and the crop comes into season

from January to March. Its value is from Rs. 120 to Rs. 150 per

acre. Dry chillies are only about one quarter the weight when green.

Very little information exists regarding the red pepper of Assam or of

Burma. Of the Kyaukse district of the latter province we read that the

lowest estimated yield would be 365 lb. (=100 viss), valued at Rs, 15 an
re, the highest about Rs. 350. Of Sagaing it is said the seed is sown
August, planted out in September and October and the crop ripens

)m January to March, the green fruit a month earlier. A long and
^hly instructive account will be found in the Settlement Report for Meik-

la (1896-8, 8, 23, 69), which shows the high-class cultivation pursued,

the labour entailed, and the risks through failure of rains. The crop

bflually comes into bearing by the middle of December. The trade is

•ntirely in the hands of the Chinese, who rule the market and export all

ttey can purchase. In Myingyan the sowings are not made till September,

tod the plants come into season about March, ChilUes have been recom-
liiended as a catch crop among young tea for Assam.
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Trade.

In the Bombay Presidency chillies are rotated with ordinary market-

garden produce. On the black soil of the Deccan (Krishna Valley) is

produced a fairly large proportion of the red pepper conveyed to

Bombay. But the most important areas of production in Western India

are Dharwar, Belgaum, Khandesh, Satara, Poona and Sholapur. Cap-

sicums are usually sown in the rains, but if the land be irrigated they

become a rahi crop. Usually they are raised in a nursery and transplanted,

and in about three months the first crop may be gathered. [C/. Mollison,

Textbook Ind. Agri., 1901, iii., 206-9.] Speaking of the Panjab, Dr.

Stewart tells us that when grown on the lulls, chillies become more pungent,

hence no doubt the special merit of the so-called Nepal Cayenne. In the

Lahore Gazetteer (1893-4, 164) will be found useful particulars of this crop.

It is planted out in June and begins to come into season by October.

Thirty maunds an acre for wet and 8 for dry are considered a fair

outturn. The cultivators sell it wet at 30 seers or one maund the

rupee. In the Gazetteer for Montgomery District (1898-9, 142) it is stated

that the crop is sown in January-February ; the ground dug about the

roots in February-March ; watered every fifteen days ; and the poda

collected May, June and July. White ants and parrots prey on it.

''Uses.—It is needless to mention the varied uses of capsicum. The
dried fruit reduced to powder forms the Red Pepper or Cayenne of com-

merce. But cayenne is, as a rule, prepared from the small, very pungent

fruited forms only. It is an ingredient in all curries and many other food

preparations, and is used throughout India and by every class of the

community, so that while of comparatively modern introduction, the con-

sumption of red pepper has now become all but universal. There are

various brands of pepper sauce, which are produced as decoctions of the

fruits in salt water or vinegar (see p. 1 1 10) . Tabasco and Paprika are special

European sauces. In Bengal an extract of the consistence of treacle is

regularly prepared and sold. The green fruits are pickled or cooked fresh

with special dishes or even eaten raw. As a Medicine capsicum is sto-

machic, stimulant and astringent ; cayenne pepper is a valued adjunct to

gargles, and an ingredient in most medicines that are intended to alleviate

toothache. As a rubefacient and counter-irritant, the bruised fruits, in

the form of a poultice, act energetically, and added to mustard are often

highly beneficial. For the medicinal uses and chemical properties the

reader should consult the Pharmacographia Indica and other such works.

Trade in Capsicum.—During the five years ending 1900-1 the foreign

exports rose from 8,126,175 lb. valued at Rs. 7,20,925, to 9,485,820 lb. valued

at Rs. 12,47,349. These figures represent an increase of 16*7 per cent, on

the quantity, and as much as 73*0 per cent, on the value. In 1906-7 the

corresponding figures were 11,007,929 lb. and Rs. 14,37,635. During that

year Madras contributed7,677,763lb., Burma 1,386,739 lb., Bengal 1,567,162

lb., and Bombay 363,060 lb. The most important recei\dng countries were

Ceylon, which took 8,419,713 lb., the Straits Settlements 1,872,738 lb.,

Mauritius 287,027 lb., Aden 104,356 lb., the United Kingdom 85,428 lb.,

and other countries the balance of the total.

These figures are, therefore, representative of the normal and present

condition of the traffic, and they also denote its thriving condition. This

is confirmed by the account of the Trade carried by Rail and River in India

during 1906-7. During the five years previous the recorded transactions

under the statement of imports were 832,648 cwt. in 1902-3 ; 760,611
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A USEFUL FOREST TREE

cwt. in 1903-4; 763,106 cwt. in 1904-5; 977,801 cwt. in 1905-6; and
883,059 cwt. in 1906-7. But of these very large amounts only about one-

third was received by the port towns as the supplies to meet local demands
and foreign exports. Turning to the corresponding returns for exports,

it is seen that Madras is by far the largest producing province of India

proper (that is, excluding Burma, not shown in the returns of rail and
river traffic), followed ordinarily by Bengal and the Paujdb. All the

rest of India (including the Native States) exports usually about the same
^mount as Bengal, which is commonly only about half that of Madras.

CAREYA ARBOREA, Roxb. ; Fl. Br. Ind., ii., 511 ; Gamble, Man.
I. Timbs., 364 ; Cooke, Fl. Pres. Bomb., i., 497 ; Duthie, Fl. Upper Gang.

»tn, 344-5 ; Brandis, Ind. Trees, 332 ; Myrtaceje. The kurnbi, ayma,
jama, putai-tanni-maram, kumhir, buda-durmi, kaval, gdvuldu, banbwe, etc.

A large deciduous tree of rapid growth, frequent in the Sub-Himalayan tracts

l^m the Jumna eastward and in Bengal, Burma, Central, South and West
tiscending to 5,000 feet, also met with in the moist regions of Ceylon,

bbinson (Desc. Ace. Aaaam, 1841, 43) described it as a " tree of immense size,

wood . . . well adapted for the stocks of match-locks." It is much sub-
the defoliating lymantriid moth, DaHycHira thicalteaU, Moore. The

I turn red in the cold season.

Ft appears to yield a Gum, and a good Fibre for coarse cordage and sacks
I'made from the bark, the latter part being also employed in Tanning and
a Dye. Tasar silkworms feed on the leaves. The bark is also used as an
igent Medicine ; when moistened it gives out much mucilage and is utilised

the preparation of emollient embrocations. The flowers are given as a tonic
Br child-birth, and the dried calyces {vdkumbhd) of the flowers are sold in the
rket as a demulcent in coughs and colds. The fruit, known as khuni, is eaten
the Panjab and is also given to cattle. According to Innes {Jungle Producta,

^8, 10) the bark is ground into a kind of flour in Oudli during famine. The
are said to be more or less poisonous. The Timber, which is very durable

kd fairly hard, is used for agricultural implements, gunstocks, houseposts,
»binet-work, etc., but Kurz says it is too heavy for such pxirposes (43 to 60 lb.

per cubic ft. ). It stands well under water, and is much admired for axles. " This
18 an important tree with a fine wood, which is too much neglected " (Gamble).
The fibrous bark is used as a slow-match in Mysore, and has been successfully
ied by the Ordnance Department as a substitute for English beech in fuses.

"t Ganjam it serves for the scantj' clothing of Hindus affecting sanctity. Bheede
tort. Mai., iii., 36) says that wild pigs are very fond of the bark, and that it

'used by hunters to attract them.

CARICA
PAPAYA

The Papaw

D.B.P.,
ii., 167.

Gam and
Fibre.

Tan and Dye.

Medicine.

Food and
Fodder.

Timber.

*liCARICA PAPAYA, Linn. ; Fl. Br. Ind., ii., 599 ; Cooke, FL p.E.P.,

res. Bomb., i., 524 ; Passiflore.!;. Most of the vernacular names, "•'

eya, papaya, papia, bappayi, popai, etc., are obviously derived from
ie Carib abahai, which is still further corrupted into the English Papaw.

The Burmese name himbawthi means fruit brought by sea-going vessels, Castor-oii*

and the Panjdbi name kharbuza is Castor-oil-Melon.

History.—A subherbaceous almost branchless tree, commonly cultivated in History.

gardens throughout India and in various localities more or less naturalised. The
Droit is not mentioned in the Ain-i-Akbari as having been kno%vn to Akbar.

^ was sent to Clusius from Brazil in 1611 {Hist. Exot. PI., app. 42), who
Htves good drawings of the male and female plants. George Marcgraf (Hist.

?., in Piso, De Meii. Bras., 1648, 103) furnishes an account of the plant, and a
'ihort description, with a figure, is given by Jacobus Bontius {Hist. Nat. et Med.
Jnd. Or., in Piso, Ind. Utri. re Nat. et Med., 1658, 96). It was figured and de-

•eribed admirably by Boym in 1656 as an Indian plant introduced into China
{Fl. Sin., pi. A), so that it must be regarded as another instance of the rapid
Aspersion of new plants after the discovery of America. Rheede {Hort. Mai., i.,

81, f. 15), 1686, and Rumphius {Herb. Amb., i., t. 50), 1750, also figure and
describe both male and female plants, the former observing that the Malabar
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THE PAPAW FRUIT

Pharmacopoeia did not include the drug. Hughes (Hist. Barbados, 1750, 181, tt.

14, 15) gives a couple of splendid plates prepared by Ehret, while Labat {Nouv.

Voy. aux Isles de VAmeriq., 1724, ii., 308) contributes a useful accoiuit of the plant.

Dr. Dymock believes that a fibre from the stem is utilised in America and
Africa, but the principal value of the tree lies in the fruit, which is both eaten and

Medicine. employed as a Medicine. An account of its medicinal properties may here be

summarised from The Agricultural Ledger (1896, No. 31). The digestive action

of the juice upon meat was probably known in the West Indies at a very early

date, and appears to have been commimicated to the inhabitants of this country

upon the introduction of the tree by the Portuguese. It has long been the custom

in India to render meat tender by rubbing it with the juice of the fruit or by
wrapping it in papaw leaves. In 1877 the milky juice began to attract atten-

tion in Europe as a digestive ferment, and Herr Wittmack of Berlin in 1878

made a careful examination of its properties (Pharm. Journ., Nov. 30, 1878).

Active Principle. On the evidence of medical, physiological and chemical experiments made with

papaya, the active principle has been separated and given the name of papain

or papayotin. It was first separated by Peckolt. This may now be considered

almost an article of medical commerce in Eiorope, and has in fact been
extensively used in France and Germany, as well as in England, being given

with good results even to children. Notwithstanding all the experiments

made with this vegetable pepsin, it has not as yet been introduced into the

British Pharmacopoeia, though four preparations of it are given in the " Extra-

Pharmacopoeia." Papain is even held by some to compare very unfavourably

with pepsin when tested with egg albumen. Mr. J. C. Umney, reporting on a
sample of 12 oz. of dried Carica powder, wrote :

—
" There is no doubt that by

repeated precipitation by alcohol a highly active digestive product might be

obtained from this crude concentrated papaw juice, valuable for use under those

circumstances where pepsin is unavailable." [Cf. Agri. Ledg., I.e. 310;
Bouchut and Wurtz, Comptes Bendus, 1889, 425 ; 1890, 1379 ; Bouchut, 617 ;

Wurtz, 1891, 787; also Diet, de Chem., suppl., ii; Pharm. Journ., ser. 3, x.,

343, 383 ; Chem. and Drugg., 1904, 185.]

Collection. A question of importance to be settled is the most serviceable form of com-
mercial papain. And since prolonged moistui-e is deleterious, the juice should

be dried as soon as possible ; but heat is said to destroy its activity, hence it

should be dried at a low temperature. A preparation of this kind is sold in

commerce under the name of " Finkler's Papain." The best method to prepare

papain is to collect the juice of the unripe fruit, mix it with twice its own
volume of rectified spirit, let the mixture stand for a few hours, and then filter

off the insoluble matter and dry in vacuo or over calcium chloride at the

ordinary temperature of the atmosphere. After being powdered it should be

kept in well-stoppered bottles ready for use. In view of a possible trade either

in India or in Europe, manufacturers are recommended to observe carefully the

precautions just enumerated. On accotmt of caste difficulties, it might not prove
Animal Pepsin.' possible to introduce animal pepsin very largely into use in India, but a good

vegetable substitute might be of much value and find a ready sale.

Food. The ripe Feuit is eaten by all classes and esteemed innocent and wholesome.
A wonderful range in quality is observable. In some localities, sucli as Hazari-
bagh in Chota Nagpur and Gauhatti in Assam, the fruit is large and very sweet

;

in others it is small, coarse and hardly edible. The opinion generally prevails

that to obtain good fruit it is necessary to remove the majority of the male trees.

The better qualities of the ripe fruit are eaten with a little sugar and fresh

lemon juice, and by some people with pepper and salt. The use of papaw imce
Industrial Use. in softening tasar cocoons and thus facilitating their being reeled, has recently

received some attention.

[Cf. Buchanan-Hamilton, Stat. Ace. Dinaj., 166, 196 ; Fleming, Ind. Med. PI.

and Drugs, in As. Bes., 1810, xi., 161-2; Ball, Comment. Garcia de Orta, Coll.,

xxxvi., in Boy. Ir. Acad., ser. 3, i., 653; Pharmacog. Ind., ii., 53; Wiesner, Pie
Bohst. des Pflanzenr., ii., 790; Der Tropenpflanzer, 1901, v., 27, 288; viii., 94-5;
Sly, Papain or Veget. Pepsin, in Agri. Journ. Ind., 1907, ii., pt. 2, 212-3.]

D.E.P.,
ii., 165.

Bengal
Currant.

CARISSA CARANDAS, Linn. ; Fl. Br. Ind., iii., 630 ; Buch.-

Ham., Stat. Ace. Dinaj., 169 ; Gamble, Man. Ind. Timbs., 479 ; Cooke,

Fl. Pres. Bomb., ii., 124 ; Apocynace^. Bengal Currants (Mason),

Jcaraundd, timukhia, kurumia, kalaka, kalivi, karekai, kan, etc.
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INDIAN CARPETS AND RUGS
CARPETS
AND RUOS

History

Lac.

Seasons.

Dyeing aod
Taoning.

A diubotomoualy branched bush cultivuted for its fruit iii inoht [larta of India

Aud Haid to be wild in Uudh, Bangui, 8. India, the Konkaii and Kanara ; di*-
!

•
I liiu-iiui and Ceylon. Tlie tree yields Lac in tht> i'uiijub (Agri. Ledg.,
I, -IW). The fruit ia ripe in July to AugUHt. It is uieiitioued in the

.... ari (Blochniunn, traiwl., 1590, i., 07) a» nub-acid, and aa Hold at 1 (/dm
seer, i.e. 4UiM3erH for Us. 1. It is said to be used an an Auxiliaby in Drsuro
Taa'nino ; an adliesive fluid exudes from wounds on the stem. When

onripe the fruit is astringent, and when ripe cooling, acid and useful in bilious

OompUunts and as an antiscorbutic. The root is acrid aud is made up ua a
ite with lime-juice and camphor, and used to keep off flies and relieve itch.

it before it ripens the fruit is made into pickles and also employed in

ts and puddings. When fully ripe it makes a jelly equal to red currant,
which purpose it is grown in European gardens. The Natives universally Food,

kt it fresh and do not cook it, except as a preserve in curry or chutney. The
[UB£Ui is liard, smooth and close-grained, and is used both as fuel and for Timber.

:ing spoons and combs, especially at Udayagiri in Nellore. The slu-ub makes
[ceedingly strong fences, and its number of sharp spreading thorns render
ih hedges almost impassable.

C. spinarum, a. OC.; a small thorny evergreen slirub, wild in most parts
India, especially in the drier zones. The small fruit is eaten and the

imber used for much the same purposes as that of *;. Carantla*. It is an
iiportant element in reafforestation, since it persists on the poorest and rockiest

Iils

in spite of being greedily eaten by slieep and goats. Ruiuphius (Herb. Amb.
[uctuar.), 1755, vii., 57) describes <"• <'a»'an<io«», the cultivated plant, whose
nits he says are made into pickles when half ripe. His plate (t. xxv.) is, however,
oh that its determination is impossible.

{Cf. Baber, Memoirs, 1519 (Engl, transl.), 326; J. Bauhin, Hi«t. PI., 1651,

88; Garcia de Orta, 1563, Coll., xiii. ; also in Clusius, Aram. Hist., 1567,

.4; and Ball, Comment, in Proc. Roy. Ir. Acad., ser. 3, i., 400 ; Jones, Aa. Rea.,

., 263-5 ; Phaniuicog. Ind., ii., 419.]

CARPETS AND RUGS.—Birdwood, Indust. Arts Ind., 370-86 ; D.E.P.,

Baden-Powell, Handbook, Manuj. and Arts Ph., 1872, 10-2, 26-7, ii-. 176-82.

; W. P. Dickson, Notes on Car-pet Manuf. in Lahore Jail, Dec. 1885 ;
Carpets.

N. Mukharji, Art Manuf. Ind., 388-98 ; Monographs, Woollen In-

lustries :—N. Banerjei, Bengal, 1899, 15; A. W. Pirn, N.W. Prov.,

398, 9-12 ; D. C. Johnstone, Panjdb, 1886, 7-8 ; B. A. Brendon, Bombay,
399, 7-12 ; J. T. Marten, Cent. Prov., 1899, 8 ; E. Thurston, Madras,
398, 1-11

; Journ. Ind. Art, 1905, ix. ; C. Latimer. Monog. Carpet
faking in Ph., 1907; Watt, Ind. Art at Delhi, 1903, 425-47. For
Mats of vegetable fibres see under Mats and Matting, p. 775.

History.—Considerations of space forbid any attempt to discuss the Carpet P»le Stitcii aad

Industry of India in detail. As pointing possibly to their essentially foreign
P^*" '=*'**'^

iture, carpets are in India often designated as alcatifa {katif = a carpet with
>ng pile, in Arabic). They are mentioned by Pinto (1540 a.d.) ; Tenreiro
^1560); by Linschoten (1598); and by Pyrard (1608)—the last author giv^es

»tails of the luxurious habits of the Portuguese ladies of Goa, sitting on costly
catifa. There may be said to be two chief kinds of carpets in India :—(a) Pile
riTCH (the kalina or galicluia), and (b) the Plain Stitch (the darts and aha-
mjis). The reader will find a fairly comprehensive sketch of Pile Carpets in

Itidian Art at Delhi, 1903, and with much advantage might consult the special
monographs mentioned above as also the article in the Dictionary, while the series
of admirable plates given in the Journal of Indian Art (1905) will fully elucidate
the subject. In passing it may be said that there is no certain knowledge that Origin,

the manufacture in India of high-class pile carpets dates farther back than the
reign of the Emperor Akbar, of whom we read that in the year 1590 he " ex-
tensively encouraged " carpet weaving in Agra, Fatehpur and Lahore, and again
that " all kinds of carpet-weavers have settled here (? Agra) and drive a flourish-

ing trade." [Cf. Ain-i-Akbari (Blochmann, transl.), i., 55 ; (Gladwin, transl.) ii.,

30, 41-2; also (Jarrett, transl.) iii., 9.] One of the earliest and best-known
carpets from the Imperial factory at Lahore is that presented in 1634 by Mr.
R. Bell to the Girdlers' Company of London, and which may be seen in the Com-
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pany's hall. It bears the Company's arms and is Persian in design. It is quite
probable, however, that India possessed a carpet industry of its own, though
very possibly not in pile carpets, long anterior to the advent of Persian influence

(see under Multan, also Ellore). But it would be difficult if not impossible to

prove either that India possessed an indigenous art of pile-carpet weaving before
the date named, or that the introduced industry made much progress for many
years subsequently. It, however, survived and in time absorbed so many
local conceptions as to justify the description " Indian Carpets." It has been
said that the modem jail-made pile carpets have debased and degraded a system
of manufacture that had been " literally and figuratively interwoven with the
life of the people." But if the pile-carpet industry was only introduced and
fostered by Akbar and practised by his co-religionists, and if it be the fact that
it has not to the present day been taken up by any recognised Indian caste,

it is difficult to see how it could be described as having become " interwoven
with the life of the people." It is much more likely that the modern jail-manu-
facture preserved from extinction the foreign art, than that it debased and
degraded it. Milbum {Or. Comm., 1813, i., 136) says that carpets were formerly
an article of trade, but through " the improved state of our own manufactures
and the heavy duty on Persian carpets, they are now seldom imported." It

would thus seem fairly certain that by the beginning of the 19th century the
Indian carpet trade (such as it had been previously), like that of Persia, had
suffered greatly through the rise of British manufactiu-ing enterprise. The
craftsmen in all countries produce the standard of goods demanded of them

;

it would therefore be most interesting to obtain any sort of indication of the
class of goods in demand immediately prior to the modern jail-made article.

Native Demand. So far as Indian records are concerned there is nothing to show that the Natives
of India to any material extent ever used, and certainly to-day they do not use,

Indian pile carpets. Pyrard (Voy. E. Ind., 1601-10 (Engl, transl.), ii., 248)
observes that '' They make carpets of the fashion of those of Persia and Ormus,
but not so fine or so dear, for they use the rougher and longer wool ; the patterns
are however the same ; they also make cotton carpets witli bands of many
coloiu-s." So long ago as 1655, Terry in his Voyage to East India (ed. 1777, 129)
pointed out that the Eastern artists were essentially imitative. He speaks of

their cotton and silk carpets, but makes no reference to woollen carpets. Thtis,

then, for the degradation of Indian art not the Government nor the Natives
are responsible, but the people of Europe and America, who ask for and there-

fore get cheap inartistic productions. And this has possibly been confirmed
definitely by an invention recently announced that will enable Oriental carpets
to be produced by new and special machinery at a price far below that of the
hand-loom weaver.

For the purpose of easy reference the classification employed in Indian Art
at Delhi may be pursued in this review :

—

I. Pile Carpets :

—

1. Panjab,—The chief centres of the carpet industry in this province
are Amritsar, Kashmir, Lahore, Multan, Hoshiarpur, Batala, Bahawalpiu-,
Kohat and Bannu, and they have been named in their order of importance.
But Peshawar has also to be added, since it is the great emporium of the Trans-
frontier traffic in carpets brought from Afghanistan, Turkestan and Persia.

Lahore.—It has already been suggested that the manufacture of carpets
at Lahore, established very possibly by the Emperor Akbar, soon decayed, and
in support of that view it may be pointed out that in Honigberger's Thirty-five
Years in the East (a work that deals specially with Lahore prior to 1852) there
is no mention of an indigenous carpet industry. In this connection also it may
be observed that the Ain-i-Akbari makes frequent reference to the Persian
carpets as regularly imported into India (Blochmann, transl., 55). And it would
seem probable that most of the Lahore carpets mentioned in the Records of the
East India Co., and elsewhere, refer to that Trans-frontier trade and not to
Indian woven carpets. A letter to the East India Co. , for example, of the year
1617 (Foster. E.I.C. Letters, vi., 250) mentions that " carpets to be well

chosen would require a long time : those which are true Lahore carpets are
not suddenly to be gotten." It is possible that this may point to the survival
of the Muhammadan carpet-weaving industry (introduced by the Emperor some
30 or 40 years previously), or it may simply denote the imcertain Trans-frontier
supply, the carpets being picked up in the bazars, not ordered from the weavers.
At the present day, at any rate, the most prized carpets in Lahore Museum are
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those discovered at Peshawar, and, with the exception of a few looma in the Amritaar
jails, there is no local industry. A beantiful carpet, the property of Mr. O.

Salting, is figured in the Journal of Indian Art for April 1905, and said to have
e from a Lahore factory in the 17th century.

Amritsar—This is probably the most important carpet-weaving centre in AmritMr.

dia, although the industry would appear to be quite modem. I have not
been able to find any references to it, either in the East India Co. 'a Letters or

the older books of travel. It may be said to be mainly in the hands of Hindus
employ European supervision, and Muhammadan weavers who work (for

most part) on the contract system. It is affirmed that the utmost care is

;en in securing the oldest and choicest patterns and in selecting the wool
the vegetable dyes. Pashm (the fine shawl-wool) and camel's hair are
for the best descriptions, and, as with all Indian carpets, the work is done
ly by hand. There are several factories, some of which possess as many

300 loonis, others not more than eight or ten. The industries of Hosbiarpur
Batala may be taken as off-shoots of the carpet-weaving of Amritsar.

In Kashmir there are several factories which turn out extremely beautiful

'k. The trade is in Srinagar, and the factories are practically all owned
Europeans, and were originated to find labour for the shawl-weavers who
thrown out of employment through the decline in the demand for their

itary craft manufactures. The plates in the Journal of Indian Art (1905),

and October (six in number), fully exemplify this style. The fine old carpets

irved in the Asar Mahal of Bijapur are believed to date from 1657 and to

me from Kashmir. If this be correct the Delhi Emperors may have
ed a factory in the " Happy Valley " 250 years ago. The carpets in

In are fully representative of the styles usually designated Mughal. [Cf.

Ind. Art., I.e. Jan.]
Multan is often spoken of as having an indigenous carpet industry, or at Multan.

6vent8 one which dates prior to the introduction of the Persian craft. It

seems probable that the so-called Multan conceptions were modelled on
brought long ago from Turkestan, in consequence of the Pawindah trade.

The narrow shape, bold yet not clear detail, and vivid colouring are charac-
teristics of bothJIultan and Turkestan carpets. On the other hand, Mr. Latimer
speaks of the household industry of Multan as characterised by names of tools,

gns, and methods of weaving that are clearly of Persian origin. Examples
Multan and Dera Ismail Khan carpets are to be seen in the Journal of

^ian Art (1905), July and October numbers. Bahawalpur carpets differ but
le from those of Multan. In passing, mention may be made of a recent

attempt to utilise in the local carpet industry the vast supplies of the floss of
C'alotropiH glgantea (p. 207).

Peshawar is, as has been already observed, the emporium for Trans-frontier
'•'zs, notably Turkoman or Tekke (commonly called Bokhara) rugs and the
\ pensive Herat and Yarkand carpets. In Kohai and Bannu and a few other
ces along the North-West Frontier a peculiar form of rug is produced called

i, in which loops of the weft threads are made to protrude an inch or so
een each pair of the warp strands. The designs are usually in purple or
on with black, yellow, and sometimes green. The result is crude but not
istic.

2. Rajpatana and Central ladla.—From the jail-looms of Jaipur excellent rugs
il carpets are produced. Some of the most historic of pile carpets are, it is said,
the possession of His Highness the Maharaja. In the Journal of Indian Art
given a coloured illustration of one of the gems of that series. Bikanir pro-
ices the best carpet-wool in India, and is thus eminently suited to become

it weaving centre. The Central Jail has for some years taken a high
for the quality and artistic merit of its carpets. The patterns followed

mostly those of the famous book on Oriental Carpets published by the
Superial and Royal Austrian Commercial Museum, and the carpets produced
liaTe attained a position of great merit, through the enlightened interest taken
in the subject by His Highness the Maharaja. Aj'mir jail also produces many AJmir.

WCcellent carpets and beautiful rugs.

3. Slad and Baluchistan.—The carpets manufactured in Sind closely resemble SinJ and

ttiose made in Multan. They are said to be the cheapest, coarsest, and least Baluchistan.

durable of all Indian carpets. The Baluchistan rugs are in design Tiu-koman,
not Persian. They arrive by camel-caravan at Quetta (and Peshawar also) from
AiJl^ianistaji, mainly Seistan. They are made mostly of goat's hair, which gives
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them their singularly beautiful lustre. But the Baluchistan carpets and rugs
have deteriorated sadly from their pristine beauty and excellence.

4. United Provinces.—Several centres are noted for their carpets, such
as Agra, Mirzapore, Jhansi, Jabbalpur and Allahabad. Agra is one of the three
centres at which the Emperor Akbar endeavoured to establish a carpet in-

dustry. In the Journal of Indian Art (Oct. 1905) two plates are given of

carpets turned out at this centre. To this day the superior designs of its jail-

made carpets are a striking refutation of the charge brought against the jails

of having degraded the carpet industry. Recently a factory has been established

under Eiu-opean management, to utilise the skilled labour outside the Central
Jail. It appears from the E.I. Co. 's letters that Agra was an important
distributing centre for other than locally made carpets. Thus the Company's
servants of Surat purchased Lahore carpets at Agra (E.I.C. Letters, I.e. 250), and
the Portuguese merchants of Goa took various carpets from Agra in exchange
for jewellery.

Mirzapore may perhaps be described as the headquarters of the cheap
commercial modern carpets of India. In the Journal of Indian Art (July 1905)
will be found a highly typical representation of 90 per cent, of the carpets
of this centre. There are numerous private factories (both Native and
European) engaged in the industry, but the patterns have of late years been
supplied mainly by firms in Europe and America, so that the deterioration in

quality noticeable for many years past may be spoken of as a direct consequence
of this dictation.

5. South India.—The carpets exported from Masulipatam and Cocanada
were those that first attracted attention in Europe as being specifically Indian,
and doubtless a century ago they were made at much the same centres as to-day.

At EUore, where the weavers are Muhammadans but very poor, the business is

done by advances. Three classes of carpets were shown to me during a visit

made in connection with the Delhi Exhibition :—(a) carpets of foreign design,

mostly Persian, and defective in every direction : (b) carpets collectively known
as of Ram Chandra design. In the Journal of Indian Art will be seen (July
and October numbers) examples of these carpets, especially those from Vellore.

The same journal (viii., pi. 50) shows a Coromandel carpet which doubtless
belongs also to the Ram Chandra group. These, as a rule, were good, the colours

being well chosen but the quality very low, not more than 5 or 8 threads to the

inch : (c) the third type represented by an old rug which was so woven (by
what the weavers call the " velvet method ") as to simulate the fine texture of

the old grass-mats. This was probably the original style of Rajamundry and
EUore. Masulipatam once turned out some of the finest carpets in India, but
foreign exporters are said to have degraded the industry by supplying cheap
and bad material. At the writer's suggestion the Madras School of Arts repro-

duced for the Delhi Exhibition two fine Ram Chandra carpets, the originals

of which are preserved in the Madras Central Museum. The prevailing features

are the rich deep brown-red of the field and the quaint border of rosettes of

flowers. Malabar is said to have formerly produced the only pile carpets of

pure Hindu design made in India. They are apparently not now manufactured.
In the account of Sir George Birdwood—his Life and Work—as given in the

Journal of Indian Art (viii., pi. 50), a corner of a beautiful Malabar carpet is shown.
The jail in Bangalore in Mysore State has for long been noted for the good quality
of its carpets. One shown at Delhi was distinctly a Hindu design with a Ram
Chandra border.

6. The Deccan.—Hyderabad formerly produced the wonderfully fine silk rugs

known as Warangals. The Journal of Indian Art (Jan. and July, 1905)
shows three carpets of this school. This charming textile has the property
of changing colour according to the point of view. The carpets at present
produced, while possessing certain features of their own, are far inferior to the
old work. The scheme of colour is scarlet, yellow and white. In the work
just quoted will also be found highly characteristic examples of Hyderabad
carpets.

7. Western India.—It is probable that the Persian traders very early

established themselves along the western coast of India, and there produced
carpets under the patronage of the Emperors, Princes, and Nobles of India, very
possibly long before they were made in Agra and Lahore. Certainly Cambay

was one of the earliest seats of the craft, for according to Linschoten ( Voy. E. Ind.

(ed. Hakl. Soc), i., 47, 60), who travelled in India about 1584, the people of that
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oity made " alcatiffaa " (that is, long-pile carpets), " but they are nejrther so fine

uor so good as those that are brought to Ormua out of Persia." Aleatif, ac-

cording to Crooke (Hobson-Jobaon, 11), was a name much used in India for

carpets during the 10th century. Bombay, except in the School of Art, does
nut produce carpets. Ahmedabad is mentioned very frequently in the E.I.Co.'s AhmedabxL
letters and records as a centre in the carpet industry. At present there are only
uno or two very small factories, and the carpets turned out are sent chiefly to

America. In Poona, the Yeroda Jail has produced some excellent work, mostly Poona.

copies of the old carpets in the possession of the Asar Mahal and Jamai Musjid
of Bijapur. Thus it may safely be affirmed that the Poona jail, instead of exer-

cising a debasing influence on the carpet industrj', ha.s conserved what might
otht>rwis«» have been lost.

II. Cotton and Woollen Carpets in other than Pile Stitch.—The daria, ahatranjis.

Just as the pile carpets referred to above (the kalina, kalichaa or gcUichaa)

usually in wool but sometimes in cotton, so the daris and ahatranjia are Carpets,

stly in cotton though sometimes in wool.
As already suggested, it is probable that the Indian carpets, prior to the

imadan invasion, belonged almost exclusively to the description here
licated. Stein (Ancient Khotan, 1907, xxiv., 337, 398) describes and illus-

iltes a fragment of a woollen carpet found by him in the ruins of the Niya
which were engulfed by sand about the 3rd century. This appears to

in plain stitch, and recalls in design the embroidered rugs of Hissar and
So also another rug found at the Niya site is described as of the

lar Indian dart type, and seems a brocaded cotton textile much closer to

woollen fabrics of Tibet than to anything made in India [I.e. 333-4, 397,
Ixxv.). Terry, in his Voyage to E. India, about 1615 (ed. 1777, 127, 186),

itions the cotton carpets in " fine mingled colours," but makes no men-
m of the woollen or pile carpets. Mandelslo (Travels, 1683, in Olearius, Hist,

^tiacovy, etc., 1662, 39) speaks of the floor of the house in which he resided in

imedabad as being covered with tapestry and the pillars draped in silk

Is. Plain stitch carpets and rugs are universally used by the poorer Mu-
ladans as praying-carpets (jainamaz), and in consequence have often more

shown in their composition than might be anticipated. Some of the more
Dteworthy centres of production are Rangpvur in Bengal ; Agra, Aligarh,

silly tind Bulandshahr in the United Provinces ; Jaipur and Bikanir in

ijputana ; Bahawalpur, Multan, Gujarat, Sialkot, and Peshawar in the Panjab

;

Dharwar, Belgaum, Ahmednagar, Kaladgi and Cambay in Bombay ; and
Vadavedi and Adoni in Madras. Many modem and ancient daris of great

beauty were shown at the Delhi Exhibition. One of the most interesting and
artistic was the ahatranji said to have been presented by the Emperor Auranzeb
in 1626 to the Jamai Mosque of Bijapur. This h8is a rich Indian red field with,

fipended from the top of each jainamaz section, a lamp symbolical of the faith,

would appear to have been woven more like tapestry than an ordinary dart. Tapestry.

d to have had the patterns separately made and interwoven in their places

'*n the loom. These and such-like give a lesson that might well be learned by Possible Future

the manufacturers of cotton carpets throughout India, namely, that if they Trade.

would abandon the striped forms and produce richer and more varied designs,

such as those of the Poona Jail daris, a larger mtu-ket might be found in India
itself, and in foreign countries as well, than has as yet been secured. There can
be little doubt that neatly and substantially woven cotton carpets would be

^Dore acceptable to the inhabitants of tropical coimtries than woollen ones,

Because cheaper, cooler, cleaner and (under a tropical climate) more durable.

Hfurther, cotton plain carpets would doubtless be preferable to cotton pile carpets.

*liluch, therefore, remains to be done in the direction of developing the Indian
trade in cotton carpets and rugs. [C/. Monographs, Cotton Industries :—Banerjei,

Bengal, 1898, 33-4; Silberrad, N.W. Prov., 1898, 24-6, f. 36; Enthoven,
Bombay, 1897-9, 11, 33, etc. ; Thurston, Madras, 1897, 7-11 ; Latimer, Monog.
Carpet-making Pb., 1907, 1-3.]

Woollen Darts and Shatranjis, though not met with very abundantly
in India, are still made and much admired. The Bhutias of Darjeeling and
the people of Nepal and Eastern Tibet weave strips of woollen thick cloth

in various designs, which, when sewn together into sheets, closely resemble
Kurdish khilima. Mention has already been made of a fragment of a rug found
by Stein in the ruins of Niya, Khotan, as recalling the Bhutia woollen rugs.

the people of Darjeeling proper also weave thick chadars of white and blue
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that are very beautiful and find a distinct place among the art treasxires of
the residents in the eastern side of India, but are only rarely seen elsewhere.
In Bikanir, plain-stitch rugs are regxilarly woven in wool, but in the same form
as the cotton daria. The pattern most often employed recalls the barbaric
cross-stitch embroideries of Hissar and Sirsa. In Quetta, rugs and camel saddle-
cloths are largely woven in wool and richly ornamented with shells. They are
in stripes with patterns worked within, and to all intents and purposes shoidd be
classed as khilims.

Trade in Carpets and Rugs-—The only available details concerning

the export trade in Indian-made carpets and rugs refer to (a) Mats and
Matting of vegetable fibre : (b) Carpets and Eugs of wool. A summary
of available statistics on the former subject will be found on page 778,

so that it is only necessary to give here such particulars as are available

regarding the woollen carpets. The quantities are always estimated by
pound weight, not number. The total weight exported from India to

foreign countries in 1899-1900 was 1,691,577 lb., valued at Rs. 23,73,289;

in 1903-4, 1,878,202 lb., Rs. 26,04,576 ; and in 1906-7, 1,603,330 lb.,

Rs. 20,89,516. In the last year, goods to the value of 11 lakhs of rupees

went from Bengal, 6 lakhs from Bombay, and 2 lakhs from Madras. The
increase in the total quantity and value of carpets, etc., exported in

1903-4 was due to an improvement in the trade in these articles with

the United Kingdom. The latter took in 1899-1900, 1,180,779 lb.,

Rs. 17,21,987; and in 1903-4, 1,549,658 lb., Rs. 19,54,560; but in

1906-7 the quantity fell again to 1,346,144 lb., Rs. 15,66,113. The ex-

ports to Ceylon fell from 235,0701b. in 1899-1900 to 2,9801b. in 1903-4;

and in 1906-7 rose to 4,303 lb. The United States took quantities

varying from 223,551 lb. in 1899-1900 to 401,340 lb. in 1901-2 ; 266,526 lb.

in 1903-4 ; and 174,727 lb. in 1906-7. There is also a fairly extensive

import trade in Carpets and Rugs, chiefly to Burma and Bombay, from

the United Kingdom and Germany. It amounted in 1899-1900 to

842,716 lb., Rs. 8,46,013 ; in 1903-4 to 887,192 lb., Rs. 8,96,738 ; and in

1906-7 to 1,016,055 lb., Rs. 10,56,679.

D.E.P.,
ii., 183.

Wild
Saflower.

Cement.

D.E.P.,
ii., 183-95.

Cultivated
Safflo-wer.

CARTHAMUS OXYACANTHA, Bieh. ; Fl. Br. Ind., iii.,

386 ; Ann. Rept. Indust. Mus. Cole, 1899-1900, 7-8
; Watt, Agri. Ledg.,

1901, No. 12 ; Ind. Art at Delhi, 1903, 231-3 ; Composite.
Wild Safflower (the kuzburai, khdreza, of the Trans-Indus and karar, poliyan,

poll, kantidri, kandiara, mian kalai, etc., of the Panjab) is a native of the drier

arid tracts of North India. In Peshawar district it is peculiarly prevalent, the
spinose clumps constituting an objectionable feature of the grassy tracts. Where
met with in fair abundance the seeds (or to be more correct, fruits) are collected
on accoimt of the large quantity of oil which they contain. This oil is the
chief ingredient in the Afridi wax-cloth presently to be described, and may also

be used as a glass cement.

C. tinctopius, Linn. ; Cnicus Indicus, Rumph., Herb. Amb., 1750, v.,

215-20, pi. 79 (2) ; Mukerji, Handbook Ind. Agri., 1901, 292-5 ; MolHson,
Textbook Ind. Agri., 1901, iii., 98-101 ; Abbey-Yates, Agri. Ledg.,

1904, No. 11. The Cultivated Safflower, Bastard Safiron, Carthamine
Dye, the kusum, kdsumba, kusumbo, kusubi, kardi, kdbri, ma, sufir^ kar

or karar, sendurgam, agnisikha, hebu, su, suhdn, etc. The Arabic usfur

(Ibn Baithar, 1200 a.d., ii., 196) assumed various forms and gave us the

English name:—thus affiore (Pegolotti, Pratica di Mercat., 1343, 372),

asfiore, asfrole, astifore, asfiori, zaffrole or zaffrone, saffiore and finally

safflower. Another Arabic name, kurtum (used in the Makhzan), may
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iiave originated the botanical name Carthainun. The moat prevalent

Indian vernacular name kusum comes direct from the Sanskrit ktuumbha.
History.

—" This plant ia the ku*umbha of Sanskrit writers, who deaoribe the
.HtttHls as jpurgative, and mention a medicated oil " (Pharmacog. Ind., ii., 308).

'I'hat is the commonly accepted opinion, but on the other hand Dutt (Mat. Med.
Hind., 307) makes no mention of the special knowledge possessed by the Sanskrit
medical writers, and it may be added the medical treatise which constitutes The

tr Manuscript (Hoernle, transl.) is silent both as to the kuautnbha plant
its oil. The Greek cnicua (Paulua j^gineta (Adams, transl.), iiL, 178) by

jst authors is identified with the Bastard Saffron. The early Greek authors
ik of cnicus as a spinose plant, but Dioscorides (iv., 187 (ed. Sprengel), 1829,

680) mentions that it was a pot-herb and purgative medicine. Galen, Avi-
la, Serapion, Khases, etc., follow Dioscorides, but most Arab writers add
additional property that it is alexipharmic. Mesua, who li'. 3d at Bagdad

, the 10th century, wrote a great work on the Medicine of the Greeks and Arabs,
opens his account of cnicus (Marinus, transl., 1562, 74) by observing

it the plant is both wild and cultivated, but that the so-called Indian cnicxis

,not cnicus at all. He then observes that the seed is the most valuable,
cially the large white kind. The figure given by Marinus is an excellent

;>re8entation of r. tinrtofiuH. Carthamus was retained in European pharmacy
I to comparatively recent times. De CandoUe [Orig. Cult. Plants (Engl, transl. ),

I), following Targioni-Tozzetti (Cenni Storici, Intro, di Varie Piante, 1853,

\), thinks the determination of the Greek cnicus with Carthamus very doubtful.
" ly distinctly says the oil was used in Egypt in place of castor-oil, but he PmgstiTe Oil.

Ids the plant was not known to the Romans. It may be added that Pliny
ites it cnicus and Columella cnecus.

I

The grave-cloths of the ancient Egyptian mummies are dyed with safflower,

fragments of the plant and the seeds have been found in tombs. [C/.

iwlinson. Hist. Egypt, 1881, i., 62-3; Hehn, Kulturpfl. und Haust. (ed. 6),

M ; Wiesner, Die Rohst. des Pflanzenr., ii., 678-84.] The Sanskrit authors describe
kusumbha oil as purgative, so that identical properties were assigned to it in

3t, Africa and India. An Abyssinian so-called wild species {c. innatum,
, Schweinfurth, Fl. ^th., 1867, 143) has by some writers been accepted as the
'
];inal stock of the cultivated plant ; so also, and with equal if not greater

Dree, c. oxyacantha, the Indian wild species, has been advanced as the source
the cultivated plant. De CandoUe accordingly came to the opinion that since
undoubted ancient cultivation had been established for both India and
lea it was probable the true CartHatnwm tit»ctoriun might be found wild in

intermediate country Arabia. He ticcordingly cites in part support of
it suggestion the circumstance that an author quoted by Ibn Baithar (the
ib, Abu Anifa) mentions both a wild and cultivated form as met with in

it very country. In China there would seem little doubt saflBower {hung-hua Oblnese Plant
red-flower) was introduced about the 2iid century B.C. [Cf. Breitschneider,

'*rop. Bot. Disc, in China, 1898, 4 ; also Value Chinese Botanical Works, 1870,

.] Japan received it from China, but according to Rein {Jndust. Japan,
yft-7) it can hardly be regarded as more than a botanical curiosity in that
luntry—the cosmetic beni being manufactured from foreign (mostly Indian)
jplies of safflower. [Cf. Milbum, Or. Comm., 1813, ii., 238-9 ; Buchanan-
imilton, Stat. Ace. Dinaj., 208 ; Lacaita, in Maw, Oenus Crocus, app. v.

;

er Tropenflanzer, viii., 511 ; Joret, Les PI. dans UAntiq., 1904, ii., 272.]

Cultivated Indian Races.—There are two main conditions, one Tw^o Crops.
)wn purely and simply for its flowers—the safflower dye of commerce,

le other for its oil-yielding seeds, the kusum or carthamus oil of trade,

le former is fairly extensively produced in Bengal, the United Pro-
vinces and the Panjdb, while the latter is chiefly met with in the Central
Provinces and Bombay. But while these two conditions or properties

seem well understood agriculturally, dried specimens of the plant grown
for the one or the other purpose are indistinguishable. Moreover several

races occur under each of these states, such as with small, very hard
-ninose leaves (much as in C. Oxyacantha) or with large, soft, almost
uon-spinose edible leaves. Some have narrow, hard and sharply spinose
bracts, others broad almost entire bracts. Still, however, most of these
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conditions recur again and again with the oil-yielding and the dye-yielding

races, so that no set of characters can be given, to separate the groups

that belong to the one or the other. Speaking broadly, however, the

oil-yielding forms are more spinose than the dye-yielding, and have

usually yellow-coloured flowers, the dye forms being orange or even yellow

tinged with scarlet. The dye-yielding plants require a rich soil and
humid atmosphere, hence the loss of spines may be due to high cultivation

and protection. In the young state the smooth-leaved spineless forms

are edible, and in some parts of the country, notably Burma, they are

mainly, if not exclusively, grown as pot-herbs. But within each of the

great centres of production there may be both smooth and spinose forms.

Thus in Bengal a spinose dye-plant is known as huihi or kutela and a

spineless dye-state called murdi, murilla (== shaved), bhuili. In the

United Provinces the spineless Jcusum affords both dye and oil, while

the spinose form distinguished as Jcasar, Tcasur, is grown for its oil-seeds

only. In Berar (Sule, Monog. Dyes and Dyeing, 1895-6, 1) the spiny

Icati Icardi yields an inferior dye and good oil, while spineless hodhi gives

a superior dye. In Bombay two great centres of production exist, viz.

on the rich alluvial loams of Kaira and Ahmedabad, in Gujarat, where
the spineless red-flowered dye-yielding kusumbyachi or husumba prevails,

and the Deccan, with its spiny sadhi or Jcardai, an oil-yielding crop. [Cf.

Fawcett, Monog. Dyes and Dyeing, Bomb., 1896, 25-9.] Briefly Bengal is

(or rather was) the source of kusum dye, and the Deccan of the safflower

oil. These products may therefore be dealt with separately :

—

/. THE DYE—Safflower or Carthamine.—So much has been written

regarding the cultivation and utilisation of safflower that a brief

review of the modern results seems all that is called for. But it may
be explained that the various provincial Governments of India issued, in

1896, monographs on " Dyes and Dyeing," and that these will be found

to have special chapters on safflower. So also The Agricultural Ledger

(1904, No. 11) may be described as a compilation of the more im-

portant passages from modern writers, and it thus amplifies the particulars

recorded in the Dictionary. The remarks that follow will accordingly

be restricted as far as possible to facts calculated to assist the mer-
chant or cultivator, but will abstain from republishing technical details,

especially methods of dyeing. But in this connection it may be observed

that safflower has preserved its position in spite of foreign dyes, mainly
through the colour being viewed as more or less sacred for wedding
garments.

Cultivation.—Safflower, though by no means so important a crop as

in former years, is still grown to a fair extent in the Dacca Division of

Bengal, and here and there throughout the Province. Taylor {Topog. and
Stat. Dacca, 1840, 133-5) gives an interesting account of the production
during the prosperity of the industry. The best quality was grown in the

vicinity of Pattergotta. Safflower is also met with in the Surma Valley

and in Manipur, but not in the Assam Valley proper. In the Central Pro-

vinces it used to be extensivelyproduced inRaipur andChhindwara,butthe
area in recent years has been greatly curtailed. In the United Provinces

of Agra and Oudh, though met with now and again, it assumes importance
in Meerut only. In the Panjab it is to be seen in most districts, but
Hoshiarpur and Amballa are perhaps most spoken of, and the safflower

of the hills, especially that of Kabul, has the best reputation. The wild
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fflower is also a product of considerable value. In Berar saflBower is

repularly cultivated, though by no means to the extent formerly witnessed.

In Madras it may be seen here and there, and in Burma it is more grown

as a vegetable than as a dye. But in Bombay there are two centres of

production. The cultivation for dye is not extensive, and is confined

to Gujarat and the Karndtak, Kaira being perhaps the most important

ttrict.
Dr. Hove (1787) refers to the dye of Cai'thamus being

n used in Gujarat to dye 'pagris. But the Bombay dye is regarded

much inferior to that of Dacca in Bengal.

Methods.—The systems of cultivation pursued are so very similar

ou<ihout India that the subject may be treated collectively, the remark

being made that it differs province by province, according to the amount
attention given and the local value of the crop. It is sown along with

er rabi crops such as gram, wheat, barley, tobacco, opium, chillies,

ots, etc., from about the middle of October to the end of November, or

Chittagong as late as January. It requires a light sandy soil, and one

ch possesses a fair amount of moisture. In the better cultivation the

d is lightly manured and ploughed repeatedly from May or June till

ing time. It is either sown broadcast or drilled, the latter in Bombay,
Us 18 to 22 inches apart of safflower alternating with the subsidiary

p. In the less important cultivation it forms single drills or surrounds

er crops, its spiny character serving the purpose of a protecting hedge,

the central flowering head appearing, this is nipped ofE in order to cause

ral shoots and a more copious flowering. The prunings and thinnings

eaten as a pot-herb. The crop comes into season in January to April,

even May, and is plucked every second or third day. Delay in coUect-

the flushings of florets causes loss in dye. Rain during the flowering

also very injurious. The florets being picked after fecundation, the

seed ripens and pelds a supplementary crop. The average yield of dried

florets is in Bengal about 80 lb. (according to Mollison (I.e. 100) from 100

I 120 lb. in Bombay), per acre, and of oil-yielding seeds (fruits) 400 to

lb. The first and the last pickings of florets are by most writers

msidered inferior in dye merit to those in mid-season.

Manufacture.—The day's collection is carried to the homestead and
.rtially dried in the shade. It is then rubbed between the hands, placed

an arrangement of basket filters, and pure stream (or slightly acidulated)

ter poured over. This removes the most soluble of the useless yellow

e, but care must be taken that the water is not alkaline, or the red

e also may be washed out and the florets rendered useless. When the

ter passes through clear the washings are regarded as complete. The
rets are then partially dried and pressed into the small characteristic

.kes met with in trade ; then the drying is completed. According to

ylor the florets in his time were saturated with water in the evening
d next morning trodden underfoot, and this was repeated for four or

ve days until the water ran ofi clear.

I

In centres where little attention is' given to the crop the florets are not
washed, and instead of being made into cakes, are formed into balls or

sold as loose powder. The presence of the yellow dye lowers the value and
increases the weight. In Bombay a curious S3rtem prevails which con-
sists in rubbing into the florets a certain amount of til oil (a tola weight to

I pound of the florets). Mollison observes that this is the practice in

Gujarat, but it is known to produce loss of colour. This very possibly
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accounts for the lower price of Gujarat safilower as compared with that of

Dacca. Apparently also th6 yellow dye is not removed until a later

stage, and the oil would thus seem to serve no useful purpose. It recalls,

however, the practice described by Rumphius {I.e. 217), where the people

of the Malay are spoken of as adding the bruised oil-yielding seeds of

Alearites triloba to prevent the florets from crumbling to dust.

Safilower-dye cakes (Gujarat) are sold in Bombay at 2 to 2^ lb. per

rupee. The value is estimated according to the colour that a given weight

will impart to a pound of cotton.

Trade in Safftower Dye.—Madder in Europe and Safilower in India

are the dyes that felt immediately the efiect of the discovery of chemical

colours. This, in the case of the Indian product, may be exemplified very

briefly. Half a century or so ago, safilower became a fairly important

commodity. It is curious, however, that none of the early travellers

in India mention the dye. The first botanist who describes its culti-

vation in the East would appear to be Rumphius. Milburn records the

exports in 1804 as having been 247 cwt., valued at £1,460, or £5 I85. 5i.

a cwt. Four years later the exports were 1,070 cwt., valued at £4,532,

or £4 is. 8d. a cwt. An import duty at British ports was levied of 7^. id.

a cwt. In 1824-5 the exports from India appear to have been 6,185 cwt,,

and in 1837 they stood at 7,962 cwt. Passing over a period of close on
forty years, we next learn that the Indian traffic had become (in 1874-5)

10,157 cwt., valued at Rs. 6,50,827 (or expressed at the rate of exchange

that then prevailed, approximately £60,000) ; but a sudden change took

place, for the very next year the traffic fell to 2,914 cwt., valued at

Rs. 1,63,528, and ten years still later (1884-5) had become 1,459 cwt.,

Becent Returns, valued at Rs. 83,083. Within the past six years a revival in quantity

seems to have set in, since the exports were in 1899-1900, 1,993 cwt.,

valued at Rs. 34,572, and in 1903-4 the corresponding figures were 4,313

cwt. and Rs. 57,506. They have since fallen, however, to 3,670 cwt.,

Rs. 50,389, in 1906-7. A remarkable feature of the traffic thus briefly

outlined may be said to be the decline in the prices realised—viz. from

£5 18s. 5d. a cwt. to the price in 1901-2, viz. Rs. 20 or £1 6s. 8d. a cwt.

Even twenty years previously (1881-2) the price realised was nearly double

the rates that rule to-day. It is not, therefore, to be wondered at that

safflower has ceased to be an important crop, and that but for the local

markets the dye might by now have disappeared from India as completely

as has the madder from Europe.
The exports from India go mainly to Hongkong, but a recent

demand from Japan has been viewed as a favourable prognostication

for the future. The local market continues fairly large in spite of foreign

mineral dyes, owing to the fact that safflower is associated with the

social customs and religious feelings of the people. The varying quality

would seem to depend first of all upon the climate and soil of the locality

where produced ; next, the care pursued in collection, and the method of

preparation followed. With all the finer samples the yellow dye has been

washed out and the florets purified. This has naturally the effect of

lowering the weight and concentrating the dye. Washed safflower must
accordingly fetch a higher price than the impure and adulterated dye.

In further purification of the dye a second yellow colour is precipitated

and removed by means of acetate of lead. Carthamin, the valuable

red colour, may then be extracted in a pure form by making use of ita
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ability in alkalino solutions, and iuaolubility in pure or acidulated

ter. In India the alkali used is almost invariably that prepared by Aikaii vua.

incinerating bajra {PenniHetum) stems or chir chira {AchyrantheH,

see p. 49), but crude ixatural carbonate of soda known as aajji-matti is

also employed. It would seem probable that the isolation and utilisation

of carthainin is in India a comparatively recent discovery.

//. THE OIL.—The seeds from the dye-yielding plant are collected and
m a supplementary return, but, as already stated, in some parts of

country, notably Bombay, an oil-yielding crop is specially grown. Bombaf.

[ollison {I.e. 98) says, " Safflower is the most important oil-seed crop in

Bombay Presidency. The area is usually from 500,000 to 600,000

es annually. The chief centres of cultivation are in the black-soil

i lands of Ahmednagar, Poona, Sdtara, Bijdpur, Dhdrwar, and Bel-

,um." It is subordinate to the crops with which it is associated such as

r, wheat or gram. " It therefore participates in the general cultivation

en to these crops." " Usually three consecutive rows of safflower

mate with 9 or 15 or 21 consecutive rows of the principal crop." In

le Central Provinces the area of special oil cultivation has recently been o. Pror.

tly curtailed, so that the Deccan production may be accepted as alone

importance, though of course the oil of the dye crop must not be entirely

.ored.

Manufacture.—It has been customary to find Baden-Powell's state-

nt (Pb. Prod., 421) that two oil-yielding forms of this plant exist

the wild and the cultivated—repeated by Indian writers without its

g observed that an admission was being thereby made to which only

most cursory attention had been subsequently paid. But in addition

there being two distinct sources of the oil there are also two widely iwoMethods.

different methods of preparation. In the one the seeds (fruits) are simply

subjected to cold-dry pressure either before or after they have been
husked. The yield is said to range from 20 to 30 per cent., but both the

quality of the oil and the value of the cake depends upon the seed being

husked. The second process is a hot-dry extraction, or rather a crude

downward distillation. The seeds are placed within an earthen pot, and
this is inverted over the mouth of a similar pot placed within the ground,

the two pots being separated by a perforated plate. Over and around

ie

inverted pot is piled some fuel, and on this being ignited, the seeds

B partly roasted ; the oil in consequence drains from them and accumu-
»8 in the lower or submerged pot.

The cold-drawn oil has a clear straw colour, with a sp. gr. of "9224 at Description.

*"€. According to Hooper {Agri. Ledg., 1904, No. 11, 160), it "pos-
sesses pronounced drying properties. It readily saponifies with alkalis,

forming a fairly good soap, and the free fatty acids have some of the
characteristics of the linoleic acid obtained from lineseed. The oilcake

retains 11*55 per cent, of the natural oil, and is not contaminated with
earthy impurity. The nitrogen amounts to 3-19 per cent., which is

equivalent to 19*94 per cent, of albuminoids." It is an oil extensively used
for culinary purposes, and to adulterate ghi or til. Moreover, safflower, Culinary oil

irthnut, and til are often mixed together and the oil expressed ; this con-

titutes the sweet-oil of Bombay. Safflower oil is also said to be an in- Sweet-oiL

-redient in Macassar hair-oil. Inferior qualities are used for illumination.

The hot-extraction oil is about one-fourth larger than the cold, but is use-

li'ss both for burning purposes or for food. It has, in fact, acquired a

281

Two on Plants.

Extraction of

the OU.



CARTHAMUS
TINCTORIUS
Roghan

THE WILD SAFFLOWER

Roghan.

Oil.

Afridi
Wax-eloth.

Oil Paint.

Application to

Cloth,

Castor-oil

Roghan.

Linoleum.

Cloth for

Linoleum
made in India.

new property, and been converted into a substance very serviceable for

greasing well-ropes, leather well-buckets, etc., purposes for whicli the cold-

drawn oil is quite unsuited. In other words, the oil has been converted

into what is known as roghan—a substance employed to prevent leather

from hardening on its being exposed to the action of water or of a damp
atmosphere.

on of wild Safflower.—In the Northern Panjab, more especially

Peshawar, a very diflterent process is adopted from that just detailed for

the manufacture of roghan. The polli oil (the oil of C. Oxi/acantha)

expressed by the cold process is placed in earthen vessels and boiled

continuously for twelve hours. The vessels are so placed that it is not

possible for a flame to reach the boiling liquid, and the temperature

is kept low and uniform. In time it emits volumes of white pungent

vapour, so exceedingly disagreeable that the manufacturers are compelled

to conduct their industry under special license and in a place assigned

to them remote from human dwellings. On the oil being cooked to the

required extent, and while still boiling hot, it is thrown into large shallow

trays containing cold water. It swells up into a jelly-like substance, the

roghan of Northern India. This is stored in tin cans and sold to the

manufacturers of the so-called Afridi wax-cloth.

Wax-cloth.—It would occupy too much space to repeat the accounts

published in The Agricultural Ledger (1901, No. 12, 393-414) and Indian

Art at Delhi, 1903 (229-34), regarding this curious little industry. The

facts made known in these publications prove that we have been in-

correct in affirming that the Natives of India were unaware of the drying

property of certain oils in the manufacture of paint wdth mineral pigments.

But in the Afridi wax-cloth the paint is not applied by a brush but by

means of an iron style. The rapidity and accuracy with which the pattern

is elaborated by threads of plastic and coloured roghan has to be seen to

be appreciated or understood. The skilled artist can work from right

to left or left to right with equal ease, and, just as in penmanship, the thick

downward strokes and the fine upward hair-lines are each made to occur in

their proper places in the elaboration of the pattern with which the fabric

is being covered. Where two or more colours have to be given, the operator

usually applies all the patches or lines of one colour before he proceeds to

use the second or the third shade. The half-finished table-cloth or fire-

screen may in consequence often appear a bewildering production, since

it may be impossible to discover the actual pattern in the operator's mind.

In passing it may here be added that in Baroda, castor-oil, and in

Kach, linseed-oil, are similarly made into the roghan used in the fabrica-

tion of the wax-cloths of these localities. Experiments conducted in the

Industrial Museum, Calcutta, have revealed the fact that the oil of the wild

safiiower possesses no special properties over those of the cultivated plant.

It would further seem that in the Afridi wax-cloth India possesses the

nucleus of a possible large new craft, that of producing wax-cloth, water-

proofing materials and linoleum, from local materials and possibly by
means of the expert craftsmen who from time immemorial have turned out

the goods here indicated. The jute mills of Calcutta prepare and export

the cloth required by the wax-cloth and linoleum manufacturers of Europe

and America. India, moreover, will be seen to import a by no means
insignificant amount of the specially prepared wax-cloth and linoleum

(oil-cloth and floor-cloth) made on the jute textiles exported from India
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that purpose. In 1876-7 these imports were valued at only Rs.

520; in 1901-2 they came to Rs. 5,74,306; in 1903-4 to Rs. 4,17,788;

in 190H-7 to Rs. 6,20,305. Surely the efiort to participate in so

jperous a traffic is worthy of attention.

Edible Seed and Cake.—CarthamuH seeds, especially after being Edible

sted, are eaten, but are most valued as a food for poultry, though, as

idy observed, the tender shoots are prized as a pot-herb or salad,

son makes the remark that cattle have to be educated to eat the

te. but that it has the advantage of keeping well and does not get

mouldy. It is highly valued as a manure.
[Cf. Leather, Agri. Ledg., 1897, No. 8, 159 ; Duthie and Fuller, Field and Garden
^pB, i., 51-4, pi. xiii. ; Monographs, Dyes and Dyeing :—Banerjei, Bengal, 73 ;

yean, Assam, 17-8; Russell, Cent. Prov., 10-11; Ha^i, United Prov., 16-1 ;

rcett, Bombay, 25-9 ; Holder, Madras, 3 ; Fraser, Burma, 10 ; Agri. Ledg.,

0, No. 12 ; Joum. Chem. Soc, 1900, 362-3 ; 1902, 864 ; Imp. Jnat. Tech,

9ta., 1903, 128, 131-2 ; Rawson, Gardner and Laycock, Diet. Dyes, etc., 276 ;

junt and Bloxam, Chem. for Engin. and Manuf., 326.]

Seed.

Oaktt.

DJ3.P.,
ii.. 200.

Caraway.

CARUM BULBOCASTANUM, Koch. ; Fl. Br. Ind., ii., 681
;

intwm Bulhocastanum, Linn. ; Carum nigrum, Royle, Illust. Him. Bot.,

Bee. Bot. Surv. Ind., i., 154 ; Paulus JEgineta (Adams, transl.), ]^^^°^
74 ; Umbellifer^. Black Caraway, siyah, shia, sdjira, shah-

verak, shiyah zirah, Tcala jerah (zerah), zirdu siah, etc., also called guniyun

I

. in Kashmir and umbhu in Ladakh. These names seem for the most part

^B be modern adaptations, since the true kdlajira is the Black Cumin
^^igeUfi satira, see pp. 442, 811).

I Black Caraway is a native of Baluchistan, Afghanistan, Kashmir, Lahaul, Habitat.

1 tffcumba, etc., eastward to Garhwal and Kumaon, and westward to Quetta.
I ^Kis mainly a weed of cultivated land, but is liable to prove dangerous in fields

I ^King to the fondness of pigs for the root. It also exists truly wild on grassy
r ^Mopes (at alt. 6,000 to 11,000 feet), whence the shepherds collect it as a valuable

source of income ; but it is nowhere cultivated. It is probably the krishna-jiraka,

which Royle maintained was well known to the Hindus before the introduction

of the European Caraway (e. Cartu). [Cf. Lawrence, Valley of Kashmir, 67 ;

Aitchison, Bot. Afglvan. Delimit. Comm., in Trans. Linn. Soc, iii., l.J

An inquiry instituted by the Reporter on Economic Products in response to

a question put by the Indian Chambers of Commerce, resulted in the collection of

specimens of zerah {zira) frona the chief towns of India as well as of the fruits

((aeeds) and plants from all known areas of supply. The fruits in every instance were
^Bpnd to be c. Buihocaatanum and not v. Cufui (except when stated to be a
^Keign or imported drug). The examination showed, however, that other seeds

^Hb often used as adulterants or substitutes for black caraway. The adulterants

^Bre similar in shape, size and markings, but quite destitute of the characteristic

^Koma. For example, Mr. L. G. Smith, Forest Divisional Officer of Sambulpur,
^Hit four samples from the local bazars which were subsequently identified as

^1) the true Caraway {mita zerah), most probably imported ; (2) c. nuibocaH-
tauunt, sa- or shah-zerah ; (3) Vemoniu autHelntintiea , parbat-zerah ; and
(4) xigitUa Hittiva, kala-zerah. The sample of black caraway was, however,
Hpt pure. Pure parcels were received from Yasin in Gilgit and from Hazara.

I ^Kom KuUu and Bashahr were furnished two qualities called " zira " and
IHiftngr/iu." The latter was stated to be an adulterant. " Zira " proved to be

BB^ MuiborttMtatmut , and ultimately, through the assistance of Mr. J. H. Lace,
^^oen Assistant Inspector-General of Forests, the adulterant was recognised as

Bttpieurttm fairatiim. Mr. Lace found the people gathering the seeds in

Chamba ; he secured a sample and corresponding botanical specimen, so that
liis material becanae an authentic type with which to compare the adulterants
of commerical parcels. It was in consequence found that the J»Mj>ie»erMi»i was
identical with the adulterant sent from most parts of India. Is this the pseudo-
hunium alluded to by Paulus .^gineta which Adams suggested might be
Untpineita tenulu ? Mr. Lace says that Bt«jpieMrutn is known locally as
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ii., 196-8.
European
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THE TRUE CARAWAY

banchak or bankok, and that before it is mixed with the carum the fruits are

coloured with a decoction of walnut bark. It is sold at 9 seers to the rupee, the

true article being very much more expensive—say 3 seers to the rupee. Usually

5 seers of banchak are mixed with one seer of zira. The black caraway and its

adulterant are therefore respectively the " zira " and " singhu " mentioned in

the Panjdb Forest Administration Reports from 1894-1900 as obtained from
the Kullu forests and sold, the former at Rs. 15 to Rs. 27^ per maund, the

latter at Rs. 8. Sir Walter Lawrence says that the seeds of Daucus Carotm

are also used as an adulterant, but this cannot be done to any great extent since

carrot-seed is not abundant and is also easily distinguishable from caraway,

while the dyed Bupieurum can with difficulty be separated.

The uses of this caraway, so far as can be ascertained, seem identical with

those of c. Cartti. From Bashahr large quantities of black caraway are

conveyed annually to Rampur and thence distributed via Amritsar all over

India. Amritsar also receives the Kashmir, Afghanistan and N. Himalayan
supplies. Other emporia are Karachi and Cawnpore ; the former obtains its

supplies from Hazara and Baluchistan, the latter from Garhwal and Kumaon.
The price at Cawnpore varies according to quality from Rs. 25 to Rs. 44 per

maund of 52| seers, but the consumption is very limited and the sales are usually

in small parcels of |^ to 2 maunds. In addition to an Indian supply, Bombay
imports from Persia. The wholesale price is said to be Rs. 8 per 37^ lb. (= Surat

maund), and the retail price for cleaned fruit 8 annas per lb. [Cf. Pharmacog.
Ind., ii., 120 ; Kaye, Settl. Rept. Baltistan Dist., Kashmir, 1889, 16 ; Rivett,

Assess. Rept. Muzaffarabad, Kashmir, 1899, 10, 12, 50, app. xxv. ; For. Admin.
Repts. Pb., 1894-5 to 1901-2; Rev. Working Plans, Pangi For., Chamba, 1901,

2 ; Rept. Cent. Indig. Drugs Comm., 1901, i., 119 ; etc., etc.]

C. Carui, Linn. ; Fl. Br. Ind., ii., 680. The European Caraway,

Carve, Kiimmel, zirah, haroya, harawya. The vernacular names are in

the main, of course, those given under the foregoing species, though some-

times to the name zerah is prefixed a description, as miiha (sweet), vilayati

(foreign), or safed (white).

As met with in India the fruits are mainly imported, but the plant is probably

occasionally cultivated in gardens on the plains as a cold-season crop. The
repeated though vague statements of its existence in India " wild and cultivated

"

seem likely to be due mainly to confusion with c. JBuiboeastanwrn. There is,

however, a fairly large import trade in the spice and it may be well to epitomise

here a few of the chief uses of caraway, always premising that when such uses

can be attributed to the Indian-grown caraway, the reference is in all proba-

bility to c. Buibocantatiunt. The seed is employed both powdered and entire.

In the former condition it is an important ingredient in curry powders ; in

the latter it is put into cakes, biscuits, etc. As a Medicine it is stimulant,

carminative and astringent. But it is frequently used in flavouring cordials and
certain preparations of Indian hemp {bhang). A valuable essential Oil, obtained

from the fruits, is employed in medicine and as a perfvune for soaps. The distilled

oil is first mentioned in the price ordinances of Berlin for 1574 and in the Dis-

pensatorium Noricum (1589). The two valuable constituents in the oil are

caruone (formerly, carvol), which is the essential and odour-bearing body and

possesses all the qualities of the drug in a pure form ; and caruene or limonene,

a by-product, not suitable for liqueurs but " can be satisfactorily employed

instead of caraway oil in medium and cheap soaps" (Schimmel & Co., Semi-

Ann. Rept., April 1892, 12). The percentage of oil varies apparently according to

cultivation and coimtry of origin. Of the European sorts the Bavarian wild

plant yields the highest percentage, 6*5 to 7, whilst the Russian stock yields

only 3-2 per cent. The sp. gr. lies between 0-907 and 0-915 ; oils of lower sp.

gr. rarely occur, and are less valuable as they contain less carvone. [Cf. Gilde-

meister and Hoffmann, Volatile Oils, 550-8.] A case of poisoning by caraway-

seed presented symptoms similar to those induced by other essential oils. [Cf. Ind.

Med. Gaz., 1896, 145.] It maybe added that caraway from which the oil has

been expressed is dried in special apparatus and used as a Cattle Food, being

prized for its high percentage of crude protein (20 to 23-5 per cent.) and fat

(14 to 16 per cent.). [Cf. Paulus ^gineta (Adams, transl.), iii., 158 ; E.I.C. First

Letter Book, 201, 480 ; Bentham, Comment. <m Targioni-Tozzetti, in Journ. Hort.

Soc, ix., 145 ; Wiesner, Die Rohst. dea Pflanzenr., ii., 794.]
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CARYOTA
AJOWAN OIL URBNS

Bastard Sago

C. ooptloum, Benth.; Fl. Br. Ind., ii., 682 ; Cooke, Fl. Pres. Bomb., i., d.b.p.,
564; rr&in,Beng. Plants, i., 536; Duthie.^Z. Upper Gang. Plain, i.,394. The ii.', 198-200.

Bishop's Weed, Lovage (of Indian writers), ajowan, ajwain, ajwan, juvani

{jurani), ajamo, chochara, owa, amam, omdmi, omu, etc., a herbaceous plant

imltivated throughout India, especially in Bengal. It also grows in Egypt, iiabiut.

^^na, and Afghanistan, and more recently was introduced into Europe.
^^^Thia is certainly not the " ami " or "ammt" of DioBCorides (as exemplified HUtory.

In the Codex Vindob., 60, which is Anvmi Visnaga), though that opinion ha«
often been upheld. [Cf. Phannacog. Ind., ii., 116.] It would appear, however, to

be Ammi perpusillum, of Lobel (Stirp. Hiat., 1576, 414). The fruits are certainly

the ajav* of Porcival (1773). Pomet, physician to Louis XIV. of France [Hist.

Drugs (Engl, ed.), 1712, 3, f. 5), observed that by far the best quality came from
Alexonilria and Crete. In India it is sown in October to November on ridges, the CulUvatltn.

seed iKung dibbled every 6 inches ; strong maniu-es are deleterious but a liberal

supply of water is necessary. The aromatic fruits are much in request for ad-

mixtiire in ciuries, etc., and in pan mi/pari. The plant is referred to in the Taleef

Shereef (Playfair, transl., 1833, 9) aa astringent, aphrodisiac, vermifuge and
tic. By distillation a Wateb and an Oil are obtained, the percentage of the

ir being about 3-4. The oil is given medicinally in cholera, colic, etc., being Medicine Oil.

idered, like the fruits, antispasmodic, stimulant, tonic tmd carminative.

lOmum-water is prepared and sold in most Indian bazdrs. A crystalline substance Omum-water :

.roptine separates from the oil and forms on the surface during distillation. Thymol.

is sold as ajwain-ka-phul ("flowers of ajouxxn"), and is identical with thymol,

which is the principal constituent (45 to 55 per cent.) of ajowan-oiX and for which
alone the fruits are distilled in Europe. It is prepared on a fairly extensive scale

in Ujjain and other tovms of Central India and was first made known to Europe by
•Stocks. The price is from Rs. 6 to Rs. 12 per lb. [Cf. Rept. Cent. Indig. Drugs

vm., i., 125.] The value of thymol is mainly as an antiseptic, and very large

jrs have recently been received from Japan. The price in Europe varies with
character of the Indian season : during cholera and plague years it has been

high {e.g. 22a. per kilo in 1901), but over-production has tended to keep prices

low (e.g. 13«. (irf. in 1897, 13«. in 1903). Besides thymol certain hydrocarbons
called thymene are obtained from ajo%van-oi\ and used as a soap-perfume. A
sample of the fresh plant itself cultivated at Miltitz (Saxony) yielded 12 per cent,

oil, but the oil had only 1 per cent, of thymol. Of 8,641 cwt. of the fruit exported
from Bombay in 1903, 8,443 cwt. went to Germany and the rest to America and
Egypt. [Cf. Scliimmel & Co., Semi-Ann. Rept., Oct.-Nov., 1903, 104 ; Apr.-May,
1904, 130.] The distilled dried fruit contains 15 to 17 per cent, protein and 25 Fodder,

to 32 per cent, fat, thvis making an excellent food for cattle. [Cf. Gildemeister

and Hoffmann, I.e. 557 ; Craddock, Rept. Land Rev. Settl., Nagpur, 1890-5

;

Lawrence, Valley of Kashmir, 1895, 346; Brit. Pharmacop., 1898, 335; White
and Humphrey, Pharmacop., 1901, 496, 553, etc.]

C. Roxburghianum, Benth. ; Prain, Beng. Plants, i., 536 ; ajrrnid, D.E.P.,

imot, ratvihuni, chanu, rajani, etc. ii., 201-2.

This is extensively cultivated throughout India for the sake of its seeds, which Ajmud.
are used in curries and to some extent for its leaves as a substitute for parsley. Food.

- a drug ajmtid is regarded as carminative and stimulant and has the reputation Medicine.

being specially useful in vomiting, dyspepsia, etc. {Taleef Shereef > (Playffu'r,

lansl.), 1833, 8). It is probably only a cultivated form of c. stietoearptitn,uar.

hebecrpn, C. B. Clarke {Fl. Br. Ind., ii., 681-2). [Cf. Buchanan-Hamilton,' «<fto<.

Dinaj., 188 ; Fleming, Ind. Med. PI. and Drugs, in As. Res., 1810, xi., 157.]

CARYOTA URENS, Linn. ; Fl. Br. Ind., vi., 422 ; Gamble, D.EJ>.,

in. Ind. Timhs., 729 ; Prain, Beng. Plants, ii., 1093 ; Brandis, Ind. Trees, ii-. 206-8.

Cooke, Fl. Pres. Bomb., ii., 805-6; Palmeje. The Indian Sago- Sago-palm.

Bastard-sago, mart, bherawa, birlimhad, mhdr-mardi, conda-panna,

li, shunda-pana, minbaw, etc. A beautiful palm met with throughout Habitat.

me hotter parts of India from the Sikkim Himalaya and Assam to

Ceylon and Singapore, distributed throughout tropical Asia and Malaya.

^Tbe Fibre.—The plant is mentioned by almost all the pre-Linnsean Fibre.
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CARYOTA
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authors from Varro (116 B.C.) downwards. The chief commercial value

of the palm lies in the fibrous cords or fibro-vascular bundles found naked

at the base of the leaf-sheath and within the petioles, flowering stalks and

even the stems as well. These constitute the strong kittul fibre of Ceylon

and the salopa of Orissa, a fibre which also comes from Burma and Bombay.

It is made into ropes, brushes, brooms, baskets, etc. As a brush fibre it

was described in the Treasury of Botany (1866) and has been shipped from

Ceylon to England since about 1860. Five or more strands, fastened

together by special machinery, have moreover been found to make an

excellent substitute for whalebone in corsets. Since the discovery that

kittul fibre was not only equal but even superior to, because less brittle

than, the Bahia piassava (the fibre of Attalea funifera), several

brush factories in India, it is believed, have begun to use it instead

of bristles in hair-brushes, clothes-brushes, horse-brushes, etc. [C/.

Hooper, Rept. Labor. Ind. Mus., 1903-4, 29.] In this they are following

the lead of European makers : Hannan {Text. Fibres Comm., 1902, 155),

for example, says that kittul is now in much request in Europe for

brush-making and that some of the finest qualities have been adopted

as substitutes for bristles. Jackson {Comm. Bot. XlXih Cent., 1890, 142)

observes that as much as forty (now fifty) years ago kittul fibre was ex-

ported to England for admixture with horse-hair (may it not have been

Chamcerops huinilis '/). In the brush trade it is steeped in linseed-oil

and thus made so pliable that it can be used either with or without

bristles in making soft, long-handled brooms which are extremely durable

and can be sold at about a third the price of ordinary hair-brooms.

Dodge {Useful Fibre Plants of the World, 112-3) says it is also made
up into machine brushes for polishing linen and cotton yarns, for cleaning

scutched flax, brushing velvets, etc. Both in India and Ceylon fishing-

lines are made from kittul fibre (Drury, U. Prov. Ind.) and strong wiry

ropes capable of holding wild elephants are constructed of the fibre,

while in Australia the leaves apparently are regarded as a good paper

material. Lastly, the woolly substance or scurf scraped from the leaf-

stalks is used in Burma for caulking boats. The quotations in London
on April 20, 1901, were for long quality, 8^. to 9^. per lb. ; for No. 1,

6^d. to Id. ; No. 2, 2^. to ^^d. ; and No. 3, Id ; Ide & Christie {Monthly

Circ, Oct. 15, 1907) give the following returns of present date :

—

Long,

8d. to 9^d. ; No. 1, 6d. to 7^d. ; No. 2, 2d. to 3JcZ. ; No. 3, Id. to ifi.

Mr. J. C. Willis tells us {Admin. Repts. Bot. Gard.) that the exports from

Ceylon have never exceeded those returned for the year 1898, viz.

3,794 cwt. The exports from India are unimportant.
The Sago and Sugar.—Besides its fibres, Cat^/ota yields from

thej'nterior of the stem a sago which is mentioned by Koxburgh (1832), by
Eobinson {Desc. Ace. Assam, 1841, 56) and by other writers as almost equal

in quality to the best sago of commerce. As a matter of fact it would seem

to be an inferior article, though quite wholesome
(
Yearbook of Pharmacy,

1903, 328). On the Malabar Coast and elsewhere it is made into bread or

gruel and thus constitutes an important article of food with the poorer

classes. The " cabbage " or terminal bud is edible, like that of most
palms. CommeHnus (Rheede, Hort. Mai., i., 16, n.) remarks that, ac-

cording to authors, the pulp of the fruit is bitter and irritates the tongue

—a circumstance which doubtless suggested the specific name nrens.

The fruit is certainly very pungent and insipid, but I cannot recollect
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living observed the tiugUng property just mentioned, though I have xoddr.

sn it. Finally a toddy or juice is collected by " training " and *' tap-

ig " the spathes. This juice is either fermented and distilled into an

)holic liquor or boiled down into a dark syrup which solidifies into

jery or palm-sugar—an important product, especially in Bombay and S"**'-

don. Mr. A. M. Sawyer, writing of the " training " and " tapping
"

cesses in North Travancore {Ind. For., 1896, xxi., 1.34-8), says that at

end of the first five davs of tapping the 5deld is about 4 quarts per Yiew.

\y, increasing by degrees to 6, 8, and 12 quarts. In strong, healthy varyin* Yiew.

lividuals even 18 or 20 quarts may be obtained at the end of the course,

letimes, in an unusually prolific palm, three or even four spathes may
seen tapped at the same time, while others, in spite of the most careful

ining, vield no toddy whatever. An average-sized spathe is tapped in

)ut four months, and all the spathes of one palm are exhausted in about
I years. According to Roxburgh the best trees give as much as 100 pints

twenty-four hours. Further details may be found by reference to

188U8 (pp. 170-1),

The Timber is strong and durable, being much used for agricultural purposes, Timber.

^ter-conduits, and for beams and rafters. Not infrequently it is cut into

cing-sticks. The seeds are used aa beads by the Muhammadans. [Cf. Beads,

ie, Hort. Mai., i., t. 11 ; Buchanan-Hamilton, Stat. Ace. Dinaj., 150;

ttms, Comm. Fibres, Cantor Lect., 1895, 34 ; Lushington, in Ind. For., 1899,

, 64-6; Sadebeck, Kulturgew. der Deut. Kolon., 1899, 313; Jumelle, Lea
Colon. (Aliment.), 1901, 25-7 ; Wiesner, Die Rohat. dea Pflanzenr., 1903, ii.,

8,411-2.]

CASSIA, Linn. ; Fl. Br. Ind., ii., 261-6; Gamble, Man. Ind. Timhs.,

)2, 271-5 ; Prain, Beng. Plants, 1903, i., 435-9 ; Duthie, Fl. Upper Gang,

tin, 1903, i., 290-6 ; Cooke, Fl. Pres. Bomb., 1903, i., 417-27 ; Brandis,

Trees, 253-5 ; Leguminos^.
A genus of herbs, shrubs or trees that contains in all about 380

Bcies, mostly tropical, a few only being extra-tropical. India possesses

le 18 indigenous species with three or four fairly plentiful introduced

tms. They have all showy flowers but are mainly of value as

sdicines or as tans :

—

C. Absus, Linn. ; chdkau, chimar or chindl, banar, etc., a herb found fairly

BntifuUy throughout India. The seeds are used in the treatment of ophthalmia
ftd OS a cathartic.

C. alata, Unn. ; the dddmardan (= ringworm-killer), or vilayati- (or ahinnai)
gati (the foreign Seabanltt gramiifloru), is a small shrub found in gardens
jughout India and supposed to have been introduced from the West Indies,

leaves rubbed up into a thin paste and mixed with vaseline constitute an
Btual remedy for ringworm. \Gf. Fleming, Ind. Med. PI. and Druga, Aa.

9., 1870, xi., 163 ; Bennett, Wanderings N.-S. Wales, 1834, i., 123.

^

C. Fistula, Linn. ; the Indian Laburnam, the Purging Fistula, or arnaltda,

sh, aunddli, aonali, bdhavd, gurmdla, konraik-kai, etc. A moderate-sized tlroe of
lie Sub-Himalayan tracts ascending to 3,000 feet and common throughout the

plains of India and Burma.
The bark is to some extent used both as a tanning material and a drug.

The pulp of the fruit is regarded as a safe and useful purgative—one of the
commonest of domestic medicines in India—but has the objection of not keeping
well. Adams (Comment, in Paulua ^gineta, iii., 429-31) mentions that it was
known to Serapion, Rhases, Mesua, Ebn Baithar, etc.—in fact to most of the
irly Arab writers, who speak of it as a purgative drug procured from India,
\rabia and Egypt. It is also largely used in smoking mixtures to flavour the

I >hai CO used by the Natives, especially in Bengal. [Cf. Mesua, Op. (ed. Marinus),
I"'"'-, 52; Garcia de Orta, Coll., xiv. ; also Clusius, Hiat. Arom., 1567, 136; also
Comuient. by Ball, in Proc. Roy. Ir. Acad., 3rd ser., i., 400; Linschoten, Voy. E.
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ANOUSTIFOLIA THE TINNEVELLY SENNA
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Indigo.

D.E.P.,
ii., 212-5.

Tirmevelly
Senna.

ultivation.

Ind., 1598 (ed. Hakl. Soc), ii., 121-2 ; Prosper Alpinus, De PI. ^gypti, 1592, 3 ;

Pyrard, Voy. E. Ind., 1601 (ed. Hakl. Soc), ii., 361 ; Jacobus Bontius, Hist. Nat.
et Med. Ind. Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 101-2 ; Ligon,
Hist. Barbados, 1657, 68 ; Tavernier, Travels, 1676 (ed. Ball), i., 174, n. ; ii., 20

;

E.I.C. First Letter Book, 200, 480 ; Buchanan-Hamilton, Stat. Ace. Dinaj., 158.]

C. obovata, Collad. ,- sometimes called Country Senna, Jamaica Senna, Italian

Senna. This is the bhui-tarwar, a plant common in many parts of India and
occasionally to be seen in the bazars as an inferior quality of Senna. [C/. Greenish,
Pharm. Journ., 4th ser., ix., 470-1.]

C. occidentalis, Unn.; the Negro Coffee or hdsondi, kdsundd, Jiikal,

kdlkashundd, etc. An under-shrub abundant on waste land and roadsides
throughout India, though probably originally introduced from America. The
leaves, roots and seeds are medicinal. The seeds dried, then ground to powder,
are used as a good substitute for coffee, and since they are antibilious are said to

be often beneficial. [Cf. Kew Bull., 1881, 34-5 ; Yearbook of Pharmacy, 1887,
175-6 ; Pharmaceut. Journ., 1900, Ixv., 439 ; Ridley, Mai. PI. Names, 116 ; Rev.
des Cult. Colon., 1902, x., 63.]

C. Sophera, Linn. : the kdli-kasonda, jangli-takla, kdl-kasondd, banar—(the

kdaamarda or cough-destroyer)—a closely allied and often much confused plant
with c. ovciaentuiifi. It is cosmopolitan in the tropics and common throughout
India. The bark, leaves and seeds are cathartic and the juice of the leaves

viewed as a specific for ringworm. [Cf. Prosper Alpinus, I.e. 35.]

C. Tora, Unn. ; the Fcetid Cassia or chakundd, panevdr, panwdr, tarotd,

kovaria, kowaria, a gregarious annual under-shrub found everywhere in Bengal
and throughout tropical India. This is in Sanskrit called chakramarda (= ring-

worm-destroyer), once more confirming the all but miiversal reputation of the

species of Sennas. But in this particular plant a more or less new property has
been attributed to the seeds, in that they are largely used along with indigo.

For this purpose they are regularly sold to the dyers. They are also roasted,

grovmd to a powder, and used in place of coffee. Mr. William Elborne of Owens
College chemically investigated these seeds and came to the conclusion that their

activity was due to " emodin, a substance closely allied to chrysophanic acid, in

chemical characteristics, and considering the purpose for which the Natives
of India use the plant, evidently in medicinal properties." Adams (Comment.
in Paulus JSgineta, iii., 466) identifies this plant with the kelkel of the Arabs
—a drug mentioned by Avicenna, Serapion, Rhases, etc. etc.

C. angustifolia, Vahl. ; the Tinnevelly Senna of Indian commerce,

perhaps best known by the following names :

—

sanna-mukki, send-mahhi,

Hindi-sanna, nilavirai, etc.

Adams (Comment, in Paulus JEgineta,m.,4:31-3) gives a most interesting

sketch of the early knowledge in Senna. He says Serapion was undoubtedly

the first author who describes the drug as an article of the Materia

Medica. He, however, quotes still other writers, such as Isaac Ebn Amram
and Abix. All the Arab physicians, in fact, extol the merits of senna in

purging black or yellow bile and in acting as a cordial when mixed with

suitable drugs, such as violets. The present species, as also the Alexandrian

(C. actitt/olia, Delile), were introduced to both Indian and European
phariracy through the Arabs. The former species (the only one grown in

India) is fairly extensively produced in Tinnevelly, and recently its cultiva-

tion has been extended to Madura and Trichinopoly, districts of South India,

and to Poona in Bombay. It is sown on red or black clay loams, fairly

liberally ploughed and manured, the sowing being in May. Weeding has

to be attended to, but irrigation is hardly if ever necessary. The season

for collecting the leaves is June to December. The yield is said to be

1,000 lb. (2 candies) an acre, which allows a handsome margin for profit.

Indian senna is either exported coastwise to Bombay and thence to

foreign countries, or is consigned direct from Tuticorn. The drug is also

imported by India from Arabia, where it is collected from the wild plant and
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ordingly often much adulterated. It would appear that about 5,000

arc usually taken by India and again re-exported under the name of

East Indian Senna or Moka or Aden Senna, and is thus no doubt the true Adan smuu.

sanria {sona) -kokki (inaki) or sanna hajazi. For many years past,

however, the imports from Arabia have been declining and the exports of

Tinnevelly senna improving. The purity, high quality and low price of

the Indian article place it in the front rank. In 1887-8 the total exports

m India of locally grown senna came to 21,376 cwt., valued at Rs.

18,869. More recent figures are given by some writers, such as 5,000

candiesannually from Tuticorin, but the data for an exact and detailed state-

ent of the total trade are not available. Quite recently a new form of Eiporu.

la has appeared in the London markets from India. This has been
own by Barber to be ('. moiitanUf but as a drug it has been found inferior

C. anf/ustif'olia, and should therefore be discouraged. [Cf. Hooper,
Labor. Ind. Mus. (Indust. Sec), 1903-4, 30; Gibson, Journ.

Hort. Soc. Ind., ii., 193; vi. (Select.), 128; Pharmacog. Ind., 1890, i.,

30 ; Agri. Ledg., 1896, No. 29, 290 ; Capital, May 1902 ; Pharm.
tm., 1901, 397.]

D.E.P.,
ii., 215-6.
Tanner's
Cassia.

auploulata, Linn. ; the Tanner's Cassia, tarwar, tarota, tangedu,

jhedi, tangadi, avala, avari, etc. A tall shrub found plentifully in

itral and South India as far north as Rajputana and also in some
rts of Burma. It is common on dry stony hills and on black soils.

The bark is largely used in tanning and gives a buff-coloured leather,

has been remarked that Madras is favoured in the possession of this Merita

ing material. But it is feared the discovery of the method of chrome
ig has even already given a totally new turn to the subject of Madras

led or dressed skins and rendered the special advantage mentioned
comparatively little avail. (See Hides—Chrome Process, p. 637.) It

always, however, been contended that the raw skins of Madras are

"naturally well fitted for a high-class tannage. They possess some special

properties much liked by the curriers into whose hands they eventually

pass to be transformed into the morocco leather used for book-binding,

furniture, carriage lining, and many other such purposes. Experts have,

moreover, reported that the colour of leather prepared with this bark alone

changes into murky brown, further that compared to its merits the

price is too high (Rs. 20 a candy of 500 lb.). With a view to ascertaining Price,

more precise particulars as to supply, price, and property of this tanning
bark, the Reporter on Economic Products to the Government of India
issued a circular letter to Forest and other ofiicers of India in which samples
of the bark and full particulars were called for. The result was rather

disappointing, and has been reviewed in The Agricultural Ledger (1896,

No. 9). The Scientific Staff of the Imperial Institute also published some of Receni

their investigations with the bark (reprinted by Dunstan, Imp. Inst. Tech.
^^^sugations.

Repts., 1903, 184-5), from which it would appear that the samples examined
gave extreme variations in amount of astringent principle and therefore of

commercial value. Some time subsequently Hooper (Agri. Ledg., 1902,

No. 1, 27) pointed out that one source of diversity was in the age of

the plant from which the bark had been collected. In young plants

he found the bark to contain only 11*92 of tannin and 22*35 extract,

while in old plants the corresponding figures were 20*12 of the former
and 290 of the latter. In another part of his report (I.e. 3) he places
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dEDRELA
TOONA

TTnsatisfactory

Tannage.

Medicinal Uses.

Tooth-brushes.

THE TOON WOOD

cassia bark as the fourth most valuable in a series exhibited by him, the

cassia having 23 per cent, of tanning matter. Prof. Hummel, York-

shire College, Leeds, found the tannin to be 20*5 per cent. On the other

hand, Leather mentions only 15'5 per cent, of tannin, but a high ac-

companiment of soluble non-tannings. So also Prof. Procter {Rept.

Soc. Arts, 1904), who places this bark as one of the Catechols, speaks of the
" thoroughly unsatisfactory character of the turwar tannage, for the use

of book-binding and upholstery," and asks whether there may not be

other more desirable materials. These modern results and opinions

would thus seem to assign a much lower position to the Tanner's Cassia

than seems to be the belief in South India. By way of conclusion it

may be mentioned that in the Northern Division of Madras the

bark (tanghedi) or some hahul gum is added to sesamum seed when it is

to be pressed for its oil. It is said that this practice enhances the value

of the cake (see p. 986).

The seeds, like those of C. Absuft, are valued as a local application in

purulent ophthalmia. An infusion of the leaves is esteemed as a cooling

medicine and as a substitute for tea. The leaves are also eaten as a green

vegetable in times of famine. The shoots are largely utilised as Native

tooth-brushes, and the root is spoken of as of great value in tempering iron

metal (see Acacia, p. 5 ; and cf. Wiesner, Die Rohst. des Pflanzenr., i., 716).

D.B.P.,
ii., 233-4.

Toon or
Indian
Mahogany.

Timber.

Cigar-boxes.

" Moulmein
Cedar."

Trade.

Medicine.

Dye.

Podder.

N.W. Himalayan
Form.

CEDRELA TOONA, Boxb. ; Fl. Br. Ind., l, 568-9 ; Gamble,
Man. Ind. Timhs., 157-9 ; Cooke, Fl. Pres. Bomb., l, 217 ; Duthie, Fl.

Upper Gang. Plain, i., 153 ; Brandis, Ind. Trees, 145 ; Meliace^. The Toon
or Indian Mahogany, Moulmein Cedar, tun, Urn, lud, drawi, poma, tundu,

thit-kado, etc. A large, rapidly growing, deciduous tree, 50 to 60 or even

80 feet high and sometimes as much as 20 feet in girth It is met with

chiefly near streams in the tropical Sub-Himalayan tracts, from the Indus

eastwards to Sikkim and Assam ; also at low elevations throughout

Western and Southern India : less common in Eastern Bengal and Burma.
This important Indian timber tree is extensively cultivated and often self-sown.

It would appear to have been first described, so far as India is concerned,
by Jones {As. Res., 1795, iv., 281 ; also Fleming, As. Res., 1810, xi., 163). The
roots are surface-feeders, so that it ought not to be grown on the borders of

fields. In the plains of the Panjab the young plant must be protected against

frost. The Timbkb is durable, not eaten by white ants, and not liable to

warp. It is therefore much in demand for furniture and carvings, especially in

Saharanpur {Indian Art at Delhi, 1903, 111), and in Bengal and Assam is

constantly used for tea-boxes, hence its having become scarce. In Assam it was
formerly much employed for boats and canoes, and in South India is very largely

converted into cigar-boxes. It is exported from Burma as " Moulmein Cedar,"
and known, under that name on the English market. Col. Seaton gives the

cost of^ cutting and delivery as Rs. 44 per ton. Specimens sent to London
from iJehra Drni in 1883 realised 4Jd. per superficial foot, and in Malabar in

1902, i-inch planking fetched Rs. 2 per cubic foot, f-inch planking was sold at

Rs. 1-14-0, and 1-inch at Rs. 1-12-0. [C/. Ind. For., 1883, ix., 427 ; Capital,

July 24, 1902, 118.]

The bark is used, especially along with a powder of the nuts (seeds) of Ciemil-

pliiia Bontiuceiia, as a tonic and antiperiodic in Native Medicine. The flowers

afford a red and yellow Dye. [Cf. Taleef Shereef (Playfair, transl.), 1833, 61.]

The seeds, young shoots, and leaves are given as Foddeb to cattle.

There are several other Indian forms, the properties of which are similar

to those just detailed. The most important are c. utivfocurpn, C. DC,

and c. serrnta, Royle (the dcil, dauri, soni, etc.). The latter is particularly

abundant below Simla and elsewhere in the N.W. Himalaya, where the timber

IB in considerable local demand, being employed for beams and sleepers, on*
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THE HIMALAYAN CEDAR

Igo-romls, for wet-sUdec, bridgeH, hoopg of sieves, etc. [Of. Buohanan-
milton, Stat. Aoo. Dinaj., 164 ; Ind. For., ii., 87-8 ; vii., 49-60 ; x., 246, etc.

;

>binson. Dew. Ace. Aatam, 1841, 41; Pharmacog. Ind., i., 339; Qreshoff,

ttra Bull., Kolon. Mus. Amaterdam, 1896 ; Wiesner, Die Hohtt. des Pflamenr.,
L, 79 ; ii., 94, 967.]

CEDRUS
LIBANI
Deodar

CEDRUS LIBANI, JiuiveL, var. Deodara, Hook., /. ; Fl. Br.

fnd,, v., 653 ; Uibbcntrop, Deodar, in Ind. For., 1899, xxv., app. ;

Gamble, Man. Ind. Timbs., 710-6 ; Collett, FlSim., 487 ; Brandis, Ind.

^rees, 1906, 691 ; CoNiFERiE. The Himalayan Cedar, deoddr, dedwdr,

ir, kelu, keori, kelon, hilar, giam, paludar, nakhtar, etc. Dutt {Mat.

led. Hind., 1900, 247, 296) gives it the Sanskrit name of devaddru.

A very large evergreen tree (often 250 feet) of the Western Himalaya, extend-
westwards to the mountains of Afghanistan and eastwards to the Daiili river

"Kumaon ; most common at 6,000 to 8,000 foet, but in the more eastern section

its arou it ascends to 10,000 feet in altitude. Said to have been introduced into

Ireat Britain about 1831, and is now cultivated to a considerable extent both
Europe and America. The closely allied species, the Cedar of Lebanon

[)per, was introduced, so Miller says {Oard. Diet., 1731), into the Physic
len of Chelsea about 1683, but it is now believed that it was actually being

jwn in England a few years before that date ( 1662-70). According to Bentham
Jotes on Targioni-Tozzetti, Joum. Hort. Soc., ix., 175), that cedar, although
jparently well known to the Ancients as a valuable tree, had never been
jwn in Italy until carried from England to Pisa in 1787.

The Deodar is usually though not always monoecious, and is roughly distinguish-

ble from the Lebanon and Atlas cedars by its drooping branches and longer

ilea. Though gregarious it rarely forms pure forests, being found with
lue pine, spruce, silver fir, oak, yew, poplar, horse-chestnut, etc. Gamble says

it good seed years come about once in four or five years, €uad in suitable

lities, where the seeds can get through the grass, weeds tmd moss of the

face covering, natural reproduction is very prolific. Artificial propagation
is not difficult, deoddr being easily grown in nurseries, and with care success-

ly transplanted. Young plants suffer from waterlogging, and it is therefore best
transplant them from April to May. Deoddr is probably at its best in good
lities when about 12 feet in girth, but it can reach a much greater size, trees of

to 45 feet in girth, and 100 to 240 feet in height. It prefers a light soil and gneiss,

ite or even limestone sub-soil ; in the Himalaya it seeks the northern and
stem slopes, thus avoiding the rain, and in cultivation does not succeed either at
rjeeling or on the Nilgiri hills, where there is too much clay and too much rain.

This is the chief Timber of Northern India. It is light yellowish-brown,
anted and moderately hard. When well seasoned its weight rarely exceeds
lb. per cubic foot. It is very durable £» well as immime from white ants, hence

I extensively used for railway sleepers. It is believed that the deoddr timber of

tain buildings in Kfishmir and Kan4war may be 600 to 800 years old. Ac-
ttrdingly it is held in considerable esteem for bridge-work and house-building
"lough its scent is by some regarded as too strong for interior fittings). It is

^ther brittle, however, and does not take paint nor varnish freely. In wood-
fcrving, especially that of the Panjab and Kashmir, deoddr is of course pre-

linent. The Muhammadan and Sikh work are directly adapted to .'^, and the
aracteristic feature of old Kashmir wood-work may be said to have been

lie bold and effective pinjra or lattice panellings made of this wood. Further
stalls as well as illustrations of deoddr-carving may be found in Indian Art at

elhi, 1903 (103 and aeq.), and the reader should also consult Lawrence's Valley
Kashmir (1895, 79-80) for further interesting details.

^Vn Oil (kelon-ka-tel), which resembles crude turpentine, is obtained from the
jod, and is used in veterinary practice. [Cf. Gildemeister and Hoffmann, Volatile

Hla, 1900, 279.] It is also employed by the men who float deod/ir logs down
"le rivers, to coat the inflated skins by the help of which they pass the rapids.

' Til connection with the arrangements for the Delhi Durbar Exhibition, I observed
that certain metallic objects kept in a box of deoddr wood were beautifully
varnished. On inquiry, I found this was due to the action of the oil. It would
seem probable that this property may prove of much value. It should certainly

be investigated. The aromatic wood (bhadra-kaa?Uha) is employed in Native
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CEMENTS
AND MATERIAIiS
USBD
Medicine.

OLEUM NIGRUM

Trade in
Cedar.

Indian
Supply.

D.E.P.,
ii., 237-9.
Black-oil.

Oil.

Medicine.

Oleum Nigrum.

Prices.

D.E.P.,
ii., 245.
Cement
Materials.

Medicine, and the Arab physician Avicenoaa (about 1000 a.d., ii., 2, 213) said

that it was called sanubar-el-hindi and that it was useful in rheumatism, paralysis,

etc. Ebn Baithar republishes the information given by Avicenna. [C/.

Celsius, Hierob., etc., 1745, 74-105 ; Veitch, Man. Conif., 1881, 134 ; Tropiache

Agri., v., 258-61.]

Trade.—It is next to impossible to give a definite statement of the

annual supply of this timber. It is floated down the rivers in the form

of logs, sleepers, or scantlings. The oil which it contains prevents it

getting waterlogged, so that comparatively speaking few pieces get irre-

trievably lost ; nevertheless the obstacle that bars an extended use is the

cost of transit from the forests to the markets. The Forest Administration

Reports of the Panjab, of the North-West Frontier Province, and of

the United Provinces give particulars of the deodar removals from the

forests owned or leased by Government, as also of the imports of that

timber from Native States or foreign territory. The Statistical Depart-

ment of the Government of India also gives particulars of the Trans-

frontier traffic in which certain facts are given of imported timber. Com-
paring and analysing all these and such-like returns it may be affirmed

that the annual supply obtained by the plains of India comes to approxi-

mately from 3 to 4 million cubic feet of this timber. The supplies come
mainly from the forests of the Panjab proper (Chamba, Kullu, Kangra,

Bashahr, etc.), of Kashmir and Afghanistan, of Hazara, Kagan eastward

to Jaunsar—the Tonse, Jumna, Bhagirathi, etc.

[Cf. Paulus JEgineta (Adams, Comment.), iii., 450; Taleef Shereef (Playfair,

transl.), 1833, 83 : McDonell, Ind. For., 1885, xi., 213-20 ; Mian Moti Singh,

Ind. For., 1882, viii., 268 ; 1893, xix., 168-74 ; Ind. For., 1898, xxiv., 61 ; Phar-
macog. Ind., iii., 380-2 ; Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 147, etc,

;

Mclntire, Ann. Repts. For. Dept. Working Plana Pb. For., 1895 ; etc., etc.]

CELASTRUS PANICULATA, truid. ; Fl. Br. Ind., i., 617

;

PJmrmacog. Ind., l, 343-5 ; Gamble, Man. Ind. Timhs., 1902, 175-6

;

Brandis, Ind. Trees, 1906, 162 ; Celastrine^. The Black-oil plant,

mdl-kangni, mdl-kungi, sanhhu, Tcujuri, jiotish-mati, etc. A scandent shrub

of the outer Himalaya from the Jhelum to Assam, ascending to 4,000 feet,

also of Eastern Bengal, Bihar, South India, Burma and Ceylon.
The seeds yield by expression a deep scarlet or yellow Oil, which is used

in Medicine for external application. It is also burnt in lamps and employed
in certain religious ceremonies, but its chief interest lies in the fact that by
destructive distillation along with benzoin, cloves, nutmegs and mace is ob-

tained the oleum nigrum of pharmacy, an empyreumatic fluid usefully em-
ployed, according to Dr. Herklot, in the treatment of heri-beri. In doses of

10 to 15 drops, black-oil is powerfully stimulant and diaphoretic. It is chiefly

manufactured in the Northern Circars, the best quality being that of Vizaga-
patam and EUore. The price of the seed is said to be about 2 annas per lb., and.
the oil about Rs. 20 per cwt. Moodeen Sheriff {Mat. Med. Mad., 1891, 106-8),

the Tqhef Shereef (Playfair, transl., 1833, 148) and other writers say that the
seeds" are supposed to have the property of stimulating the intellect. The red
seeds and the leaves are also employed in Native medicine. \Cf. Gamble, Man.
Ind. Timbs., 175-6; Cooke, Fl. Pres. Bomb., i., 231 ; Duthie, Fl. Upper Gang.
Plain, l, 158-9 ; Brandis, Ind. Trees, 162 ; etc.].

CEMENTS and matepials used.—^^fn. Ledg., 1902, No. 5,

142-4 ; Ind. Art at Delhi, 1903, 95-6, 218 ; Papers relating to Magnesia
Cement (a reprint of reports, letters, etc., dating from 1826 to 1837),

issued by Madras Government.
Cements are commonly distinguished under five groups :—(a) calcareous ; (6)

gelatinous ; (c) glutinous
; (d) resinous ; and (c) various materials. Since

^ea^ly all cements contain lime, the reader is referred to the article on that
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THE MANGROVE
CHENOPODIUM

ALBUM
Bathu

D.E.P.,
ii., 261.
Mangrove.

•ubject (pp. 695, 713). The following are the ohief vegetable and animal substaaoes
employed as constituents in special oements, and mostly along with lime.

Adenantliera pavouina, Linn. ,- seeds (see p. 25).

JEgle Marmeloa, Corr. ,- wild fruits (see p. 26).

A£:ave ; aap (see p. 35).

Allium sativum, Linn. ; fresh juice (see p. 68).

BorassuB flabelllfer, <.//>n. ; juice (see p. 171).

Carthamus Oxyacantha. Bieb. : oil (seep. 2761; also c/. Agri. Ledg., 1904, No. 11).

Cocos nucifera, Unn. ,- jaggery and milk (see pp. 361, 929).

Commiphora Agallocha, Enpi. ; the gum-resin (see p. 400).

OelatinouB Cements ; see Isinglass (p. 695).

Helanorrhoea usitata, Wall.; oleo-resin (see p. 779).

Oryza (glutinous rice)
; (see p. 826).

Sugar
;
gur or jaggery used in chundm (see p. 956).

KTriticum ;
gluten of wheat-flour (see p, 1088).

Ypha angUBtata, Chaub and Bory. ; the down from ripe fruits (see p. 777).

CERIOPS CANDOLLEANA, Am. ; also C. Roxbupgrhiana,
. ; Fl Br. Ind., ii., 436 ; Gamble, Man. Ind. Timbs., 333 ; Prain, Rec.

'

Bot. Surv. Ind., ii., 306 ; Cooke, Fl. Pres. Bomb., i., 473 ; Agri. Ledg., 1902,

(.
1., 32-4 ; Brandis, Ind. Trees, 304 ; RHizoPHOREiE. The Mangrove,

frari, kiri, chauri, gordn, madd, tengah, kabaing, etc.

' The vernacular name gordn or gardn applies to both these plants, and in fact

iy are not economically distinguished. The former is a small evergreen tree

the muddy shores and tidal creeks of India, especially common in Sind ; and
the latter a large shrub of similar conditions in the Simdribans and the coast

of Chittagong down to Tenasserim. The barks of both trees yield an important
Tan. a sample of tannin-extract prepared in the Sundribans and examined
in England in 1900 was not, however, much valued because of its dark colour.

Prof. Trimble of the Philtidelphia College of Pharmacy foimd 23*07 per cent,

of tannin in the dry bark of a sample of *'. funiftoiiettnu sent from Singapore,
31*56 per cent, in a Bengal sample. Other Bengal specimens were found

yield on the dry bark 30*20 per cent, and 18*30 per cent. (Hooper) ; 17*77 per
it., 21*54 per cent., 13*23 per cent. (Dunstan). [For further detaUs c/. Imp. Inst.

A. Repts., 1903, 186-90 ; Agri. Ledg., I.e.] About ten to twelve thousand
ds of Mangrove Bark are sold annually for tan in the Calcutta market

about 10 annas per maund of dry bark. The extract is also used as a Dye
give a brownish-red colour to cloth, but especially a good black and purple
conjunction with indigo. In the Malaya the cloth is first dyed in Mangrove-
act, then dried, and subsequently dipped in indigo. [Of. Kew Bull.,

7, 91-2.] The whole plant is astringent : a decoction of the beirk is applied Medicine,

stop haemorrhage, ajid on the African coast the young shoots are employed
the preparation of a substitute for quinine. The Timber of most of the Timber,

ies is hard and that of c rnudoiieaua is used for knees of boats. It is

perior fuel, and makes excellent charcoal.

Tan.

Sales.

Dye.

D.E.P.,
ii., 265-6.
Bathu.

CHENOPODIUM ALBUM, Linn. ; Fl. Br. Ind., v., 3 ; Duthie

Fuller, Field and Garden Crops, iii., 21 ; Cooke, Fl. Pres. Bomb., ii.,

!ll ; Chenopodiace^. The White-goose-foot, bathu-sag, chandan-betu,

lunak, etc.

There are various cultivated and wild forms of this ubiquitous plant, e.g.

o/biixi proper (chandan-betu), rit-iUe (bettu-shak), purintreunt (lal-bethi), etc.

From the point of view of the present work the interest Ues in the fairly food,

extensive cultivation in the higher Western Himalaya as a food-grain and pot-
liorb. A sample of the seed sent from the Panjab and examined at the Imperial
istituto gave the following results :—water 8*3 per cent., albuminoids 18*4 per
at., starch 19*2 per cent., oil 21*1 per cent. The nutrient ratio was 1*377

and the nutrient value 86. Church {Food-Qraina of Ind., suppl., 8) says that
" analysis amply confirms the Indian opinion of its highly nutritious char-
acter." The wild plant is regularly collected as a pot-herb and green vegetable.
The leaves are rich in potash-salts. A decoction of the plant is used as an
adjunct in indigo-dyeing and the seeds are employed medicinally (see Vinegar, Medicine,

p. 1110). [C/. Buchanan-Hamilton, Stat. Ace. Dinaj., 169, 194.]
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CHRYSANTHEMUM
CORONARIUM THE EDIBLE CHRYSANTHEMUM

d:e3.p.,

ii., 268-9.
Chittagong
Wood.

Timber.

Gnm.

Dye.

CHICKRASSIA TABULARIS, Adr. Juss. ; Fl. Br. Ind., I,

568 ; Gamble, Man. Ind. Tirrihs, 156-7 ; Talbot, List Trees, etc., 1902,

80 ; Cooke, Fl. Pres. Bomb., i., 1903, 216-7 ; Brandis, Ind. Trees, 144
;

Meliace^.
The Chittagong Wood or White Cedar, chikraasi, lal-devddr, aaiphra, aai-

propaon, pabba, aglay, agil, dalmara, yinma, etc. A beautiful tree met with in
the tropical forests from Sikkim to Chittagong and Burma, and from the Konkan
and Deccan to Mysore, Malabar and Ceylon.

It yields a beautiful yellowish-brown, richly veined satiny Timber, suitable
for furniture, piano-cases, tables, etc. Gamble remarks that it deserves to be
better known and exported from convenient localities like Chittagong, where
it chances to be plentiful. It also yields a transparent yellow Gttm, an astringent
Bakk (used medicinally), and flowers that afford both a red and yellow Dye.
[C/. Pharmcog. Ind., 1890, i., 339 ; R.E.P., Circ. Letter, 1894-5, No. 25 ; Prog.
R.E.P. Office, 1894^5, 1896-7, 1897-8, 1900-1; SetU. Oper. Sagaing, 1893-
1900, 48.]

D.E.P.,
ii., 270-1.
Satin-
wood.

Uses.

Timber.

Brusli-backs.

Q-um.

Dye. ''

Oil.

Fodder.

CHLOROXYLON SVTIETENIA, I>C. ; Fl. Br. Ind., i., 569
;

Gamble, Man. Ind. Timhs., 160-2 ; Talbot, List Trees, etc., 81 ; Cooke,

Fl. Pres. Bomb., i., 1903, 217-8 ; Brandis, Ind. Trees, 146 ; Meliace^.
The Satin-wood, bhera, bhira, billa, bella, billu, bilgu, madula, sengel, jirhul,

soli, hurgalu, halda, etc. A moderate-sized tree of Central and South India,

also Ceylon. Is met with in the dry forests of the Circars, Konkan, Deccan
and Karnatak, especially on poor soils, such as sand and laterite ; common on
the Satpviras and the sandstone formations of Kaladgi and Belgaum. Its

most ueeful prodvict is its Timber, the Satin-wood of commerce, which is largely

exported from Ceylon and S. India (" Tamil Satin-wood "). It is in much
demand for cabinet-work, the backs of brushes, picture frames, turnery (makes
good stethoscopes), furniture, etc., and locally is utilised in house-building,

carts and agricultural implements, but is not a good firewood, as it smokes
too much. The tree also yields an amber-coloured Gum (of which little is

known), a Dye, a wood-OiL and an astringent Bakk, sometimes used medicinally,
as also a paste made from the roots. Trees often destroyed on accoimt of

leaves being given as Fodder. [Cf. Forsyth, Highlands Cent. Ind., 464 : Pharma-
cog. Ind., 1890, i., 338-9 ; Basu, Agri. Lohardaga, 134 ; Biscoe, List Hyderabad
Trees, 1895, 5; Ind. For., 1897, xxiii., 52; 1899, 181; Cat. des PI. Econ.
Colon, " L'Hort. Colon.," Brussels, 1900, 52 ; Wiesner, Die Rohat. des Pflanzenr., ii.,

953 ; Imp. Inst. Tech. Repta., 1903, 248.]

D.E.P.,
ii., 272.
Babir.

Pot-herb.

Eaten ia

Formosa.

CHRYSANTHEMUM CORONARIUM, Limi. ; Fl. Br. Ind.,

iii., 314 ; Buchanan-Hamilton, Stat. Ace. Dinaj., 195 ; Pharmcog. Ind.,

ii., 276-7 ; Agri. Deft. Assam Bull., 1896, No. 2 ; Ind. Pharmacol., 1897,

20-2 ; Composite.
This cultivated little herb is of interest mainly because of the fact that

from Dinajpur and Rangpur in Bengal, north-east to Assam, it is extensively

eaten, and is number 15 in Buchanan-Hamilton's list of saga or pot-herbs. This

fact seems to have escaped observation until re-discovered by myself while

investigating the areas of successful cultivation of na-hmerln nivea—China-
grass. In my report on that subject, published in The Agricultural Ledger (1898,

No. 15, 517-8), I pointed out that plants of the pea family become scarce, but
that a peculiar series of pot-herbs take their places. Among these c, eoro'

uafiuut was found to hold a foremost position, being known as babir in North
Bengal, bahui in Assam, and jalyniar in the Khasia hills. It may now be
added that after an inspection of the collections preserved in the Royal Herba-
rium, Kew, I am able to add that only one collector would appear to have pre-

viously recorded the observation of this plant being eaten. Speaking of Formosa,
Walters calls it tan-ei-tsai and adds that it is a " herb much used by the Chinese

as an article of food." Bretschneider {Bot. Sin., 1892, pt. ii., 76) makes mention
of two species of Chrysanthentuin as known to the Chinese classics, the

leaves of one of which are boiled into soup. This would appear to be called

ta'iu htm ku, but in another part Bretschneider adds that he does not know
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CICER ARIETINUM, Linn.; FL Br. Ind., ii., 176; Duthie

and Fuller, Field <ind Garden Crops, 1882, i., 33-6, pi. 8 ; Agri. Ledg.,

1895, No. 3, 37, 42 ; Mollison, Textbook Ind. Agri., 1901, iii., 73-8 ; Prain,

Beng. Plants, 1903, 365-6; Duthie, FL Upper Gang. Plain, 1903, 256;

Cooke, FL Pres. Bornb., i., 408 ; Leguminos.e. The Common or Bengal

ram ; Chick-pea ; cicer (Latin) ; erebinthos, orobos, krios (Greek) ; ceci

It.) ; zisern, kirchern, ziser, kitcherebs (Germ.) ; ciceren (Belg.) ; cidie,

ms ciche, pois pechu, garvance (Fr.)
;

gravancos, garbanzos (Castilian)

;

icerchas (Sp.).

History.—Most of the modern Em-opean names, like the English chick-pea
or chiche, have doubtless come from the same root as the Latin cicer. Others
may be viewed as derived from the Greek name, erebinthos, or are descriptive of

the shape of the seed {krios—the ram's head). Hehn {Kulturpfl. uHd Haust.
1894, 210 et seq.) identified ctcer with the Greek trio* (Dioscorides, ii., ch. 126).

Apparently the earliest mention of the pulse in the literature of Europe occurs
Homer {Iliad, bk. 13, 589). Some centuries later Theophrastus (about 350

.C.) assigned the word erebinthos definitely to the modem gram. Parched gram
mentioned by Horace as an article of food with the poor. Cicero took his

ignomen from this pulse, as Fabius did from faba, also Piso and Lentulus from
e pea and the lentil. Gram must, therefore, have been a common article of

ibod with the poorer Greeks and Romans long before the Empire. The name
' gram " comes from the Portuguese grao {i.e. grain), and was apparently a special

'appropriation made in India, because of its being in that country the most general

groin gi\'en to horses. It is, of course, a pulse, not a grain, in the strict sense,

but in South India, where cicer is but little cultivated, the name " horse gram "

is given to ttoHchoH hiflomg. just in the same way that " green gram " denotes
M'Hameoinfi Muugo. These pulses, cicer more especially, are frequently articles

of cattle food, hence the expression " gram-fed " applied to the animals reared
on them. Nikitin, a Russian traveller, who visited Western and Southern
India in 1468, was impressed with the fact that in India horses were fed on peas.

The old English words calavances, caravances, garavances and garvances are
derived from the Spanish garbamoo, and were apparently given (and to some
extent still are given) to several peas or beans largely used by mariners in place
of fresh vegetables, hence very possibly the refrain of the mariners who " live

n yellow peas." And these names siu-vived till the beginning of the 19th century,
or they occur in Act 54 of George III. (1814, ch. xxxvi.). For further par-

ticulars the reader should consult the article Cajanus (p. 199), also Dolichos

(pp. 503-10) and Vi^a (pp. 1107-8). [Cf. Cocks, Diary, 1620, ii., 311;
Herbert, Travels, 1677, 333, 347 ; Fryer, New Ace. E. Ind. and Pers., 1675,
21; Shelvocke, Voyage, 1719, 62; HamUton, New Ace. E. Ind., 1727, i.,

393 ; Shaw, Travels, 1757. 140 ; Joret, Les PI. dans UAntiq., 1904, ii., 249.]
In Sanskrit this pulse is known as chanaka or chennuka, and in the vemacu-
I of India

—

chana, chunna, chenna, chahna, chano, chania, sanna-galu or
nagalu, senagalu, chola, etc. Occasionally other names are given to it, such as but,

ta, harbara, kadli, kadalai, hariman-dhakam, kudoly kempa, kadale, kalapai, etc.

The first series are most frequently used in Northern, Central and Western India
(down to Gujarat), while the second are specially prevalent in Eastern and Southern
India from Bengal, Assam, Burma and west to the Maratha country, thence
to the extreme south. In Arabic it is humez, in Kabyl hammez ; in Egyptian
hornos or omoa and in Persian nakhijd. Aitchison says that in Khorasan it

is known as nakhund. De CandoUe observes that south of the Caucasus it

is known in Georgian as nachuda ; in Turkish and Armenian as nachiua or
nachunt—names which De Candolle asks whether they may net be connected
with the Sanskrit chennaka. In India the Arabic and Persian names ore often
used by Muhammadan writers. Thus in the Ain-i-Akbari, written 1690 (Bloch-
mann, transl., i., 62), mention is made of nukhOd ddl as a pulse, the price of
which is given, and it is expressly stated not to be met with in Kashmir (Jarrett,
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transl., ii., 350). It is curious, however, that no mention is made of gram in

the Memoirs of Baber (written about 1519 a.d.), so that it may fairly be inferred

gram was not an important article of food with the army under the first great
Mughal conqueror of India. Baber's silence regarding it may, however, have been
a pxire omission, or a consequence of its not having been a pulse new to him
on his arrival in India, for it seems certain it was known to the people of

India from a fairly remote period. By Hindus it is invariably described under
its Sanskrit name, or some derivation from that. Susruta (Ayur Veda (Hessler,

transl.), bk. i., ch. xx., 49), for example, alludes to it under the name of Iiariman
t^kata as one of the specially wholesome articles of food. The name hariman-
dkakam is very largely given to it by the present Tamil-speaking races. It is

mentioned in the Puranas but apparently not in the Institutes of Manu. The
vinegar made from the dew found on the leaves is referred to under the name
chana-k&mla by most of the Sanskrit medical writers.

Varieties.—While it is quite correct to say of it to-day, as it was when the
Ain-i-Akhari was written, that Bengal gram is not cultivated to any extent in

Kashmir, still there is a special form of the plant fairly extensively produced in

the western temperate and alpine regions, between 9,000 and 15,000 feet in

altitude, such as in Piti, Lahul, Kumaon and Tibet. This has been described
by botanists as a distinct species under the name of c. sooiigrrricuut, steph.

It bears the following vernacular names :

—

tizhu, jawane, banyarts, sdrri or serri—
naones apparently unconnected with those given to c. nrietitium ; and since

c. soongnricutn is Only met with in alpine Central Asia, it may be assumed
to be there indigenous.

So also a very special variety or distinct species is known as kabuli gram.
This has been much talked of recently, and even experimentally grown in India,

but with indifferent results. It is apparently a form peculiar to the covmtry
indicated by its name, though it is specially mentioned by Buchanan-Hamilton
as met with by him in Dinajpur about 1809. It is thus a form that has been
experimentally grown in India for a century or more. It is a much more robust
plant than the ordinary gram, and has large white seeds. But in addition to

these special Trans-frontier varieties, India itself has also several fairly distinct

cultivated forms indicated by the colour of the pea, viz. red to yellow, brown,
creamy white and almost black. But in no part of India or of its mountainous
frontier has any botanist recorded the existence of wild or even naturalised

representatives of any form of gram. They all exist purely and simply as

cultivated plants, and on the plains are usually rabi crops. It seems highly

probable, however, that the forms of chick-pea originated in the tract of country
between the Caucasus and the Himalaya. And if that opinion be accepted
they can be regarded as having been carried into Southern Europe, Persia and
Indfia in very ancient times. But it seems probable that at least one of the

forms may have originated in Persia, so that the chick-pea may have been also

indigenous to that country.

CULTIVATION.—Area.—During the five years ending March 1905, the

average area shown in the volume of Agricultural Statistics for British India

as devoted to this crop, comes to almost 1 1 million acres, and for the Native

States a little under 2 million acres, so that an estimate of 12 million acres

for the whole of India would be under rather than over the mark. The
most important producing province is that of Agra, which during the

period named possessed an average of 3f million acres, or say one-third

of the Indian area. This is followed by Oudh (with 1^ million acres), by
the Panjab (which fluctuates very greatly, the area in 1899-1900 having

been only 658,468 acres, and the very next year 3,405,121) ; by Bengal

(with approximately one million acres) ; by Bombay, the Central Pro-

vinces and Mysore (with each normally a little under a million acres) ; by
Gwalior (which has as a rule ^ million acres) ; by Berar, Madras and the

North-West Frontier Province (with each about 150,000 acres) ; by Sind,

Upper Burma, Alwar, Bharatpur and Kotah (with each about 70,000

to 100,(XX) acres) ; and lastly by all the other Provinces and Native

States (which have each much smaller areas). It may thus be accepted

that the upper basins of the Ganges and the Indus (which correspond with
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Jpper Bengal, the United Provinces and the PanjAb, also the adjacent

>itiona of the Central Provinces, Central India and Rajputana) con-

titute the great gram-producing area of India. It has been repeatedly

jinted out that a line drawn from Bombay to Patna would approximately

"itivide India into two sections, the northern being the great gram area

and the southern that in which gram is a very subordinate crop.

Production and Yield.—The yield of gram to the acre is annually

jported by the various Governments and Administrations. It is shown
vary greatly according to suitability of soil and climate ; the highest

(turns are in the provinces of chief production. In Bihar (the upper
ivision of Bengal) the yield comes to 855 lb. per acre, for land not irri-

in the United Provinces, 800 lb. ; in the Panjdb, 634 lb. ; while

Bombay, under similar conditions, the yield is only 410 lb. and in the

forth-West Frontier Province still less—406 lb. But irrigated land gives

higher yield than unirrigated : in Bombay as much as 1,200 lb. have
sn recorded ; 950 lb. in the United Provinces ; 835 lb. in the Panjdb,

id 632 lb. in the North-West Frontier Province. Taking the nine chief

lucing provinces and accepting for a calculation of total production

ie mean of the published returns for 1901-2, on unirrigated cultivation,

arrive at the figure of 600 lb. as a possible safe average for all India.

worked out to 10 million acres, or considerably under the present

would show a total production of 53 million cwt. But that very

^e amount would in all probability be under rather than over India's

Btual supply, since this piilse is largely grown as a mixed crop and also

a garden vegetable, tracts not likely to be fully covered by its recorded

Breage as a field crop.

It may be useful to take up the provinces one by one and exhibit

le features of their gram-cultivation etc., that may be of interest :

—

Bengal.—Gram requires the same land as wheat, barley, linseed and
peas. It cannot be grown on sandy soils but requires a moderately heavy
_clay-loam. Five or six ploughings are given, commencing towards the

se of the rains. About the latter half of October to the first week in

lovember it is sown, and the crop ripens in February to March. The
intity of seed required ranges from 27 to 36 seers, more being needed
len " broadcasted " than when " drill " sown. The plants are pulled up
the roots, made up into loads, and carried to the threshing-floor. The
iw and the husks of the pods form excellent fodder. The yield is

ited to be about 9*7 raaunds (or, say, approximately 800 lb.). The cost

cultivation (according to the Report of the Dumraon Experimental

for 1902-3) has been put at Rs. 15-1-8, and the money value of

le crop at Rs. 44-12-3 an acre. [Cf. Buchanan-Hamilton, Stat. Ace.

inaj., 1833, 174, 184 ; Basu, Agri. Lohardaga, 1890, 34 ; Barclay, Fungal
sease, Agri. Ledg., 1895, No. 20, 381.]

Burma.—Cultivation is important only in the upper districts. In
Meiktila {Setil. RepL, 1896-8, 10) it is said the land is prepared in October
and the seed sown in November after having been soaked in water for

a day and then sown broadcast. The crop ripens in February. The
plants are tied up in bundles, dried in the sun, and threshed out either by
sticks or by being trodden under foot by cattle. The harvest-time, all

over the province, is from February to April. One basket of seed to the
acre—the yield being 15 to 20 baskets. There are three groups of districts

according to date of sowing, viz :—(1) September to October : Lower
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Chindwin ; (2) November : Shwebo, Sagaing, Mandalay, Pakokku,

Myingyan, Meiktila, Magwe and Yamethin
; (3) January : Minbu and

Thayetmyo. The district witb the greatest area appears to be Pakokku,

followed by Minbu and Sagaing.

Central Provinces.—In these provinces a rotation of gram, massur

(Lens) or hutana {Pisntn) with wheat is much valued since the soil

is thereby so improved that it does not require manure. This has been

specially investigated at the Experimental Farm of Nagpur. [0/. Reft.

1900-1, 10, 12 ; 1901-2, 9-10, 13 ; 1902-3, 8-9 ; 1903-4, 7, 8, 9 ; Voelcker,

Improv. Ind. Agri., 1893, 26-7, 234-6.] Gram is sown in October-

November and harvested March-April. Two forms are mentioned as

specially valued, a grey and a white. It suffers very much from falls in

temperature or by hail-storms. In Narsinghpur, Hoshangabad, Betul

and Raipur the crop is of special importance, and of Sambalpur it might

be said gram is not cultivated. In a " Note on the Outturn of Land
Under the Principal Crops," Sir J. B. Fuller has shown that the average

outturn ranges from 377 to 860 lb. an acre, and that the standard there

accepted was accordingly 600 lb.

United Provinces.—Very little of importance has appeared regarding

the gram of these provinces subsequent to the publication of the Dictionary.

Duthie and Fuller observe that there are two main varieties grown

—

a large- and a small-grained plant. The former is reddish and the latter

light-brown coloured. A black variety is Tiot uncommon and there is also

a very large white-grained form known as the Kahuli, which is, however,

raised mainly as a curiosity. It resembles the Spanish form spoken of as

garhanzos. Gram is largely grown as a mixed crop with wheat or barley.

This would appear to have been the practice in Europe in classic times.

Thus, for example, in the Geoj)onicon (a work attributed to the Emperor
Constantine, a.d. 300) there occurs an interesting passage to the effect

that cicer seeds should be soaked in warm water the day before they are

sown, and " some add nitre." Then follows the observation that if an

early crop be wanted it should be sown together with barley. The Indian

practice is thus apparently a very ancient one.

The seasons of sowing and reaping are those already mentioned, viz.

September to October and March to April or May. It is a dry crop mainly,

and will grow on soils too poor for wheat. The outturn is on an average

said to be 12 maunds (984 lb.), valued at Rs. 30, and the cost of cultiva-

tion Rs. 12 to 13. Within recent years the area under this crop has in

many districts apparently been greatly expanded and at the expense

evidently of wheat. It may be grown on a heavy clay to a rich loam,

preferably the former. The tops of the shoots are nipped off with a view

to make the plants bushy and thus increase the outturn.

Rajputana and Central India.—The seasons of sowing and reaping

are those already mentioned. Of Bharatpur it is estimated that the cost

of cultivation comes to Rs. 6 to 10, the produce Rs. 20 to 10, and the net

profit per acre would therefore be Rs. 14. It is said that the average

yield in Ajmir is 300 lb. and in Merwara 446 lb. an acre.

Panjab.—This pulse is by Baden-Powell, Stewart and Aitchison spoken

of as largely cultivated throughout the province. Numerous passages

regarding the methods of cultivation, seasons, yield, etc., will be found in

the Settlement Reports and Gazetteers. One feature of interest may be

specially noted, namely that the plant grown is said to succeed fairly
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)11 on tho sandy soils of many tracts of the province, etpedally as a

ted crop with wheat. Of Montgomery district it is observed there

both spring and autumn crops. It is not grown in the hill districts, a

Bt accounted for by some through the curious belief that the crop has

special affinity for lightning and is in consequence often destroyed

it. In most of the Panjib districts, on the other hand, it is believed

lat manure is harmful to gram. It is sown in October and reaped in

irch and April. Christmas rains are beneficial, but if heavy rains fall

spring the crop is believed to be much injured. As a rule gram is not

jcedcd by an autumn crop. The plants are " topped " by hand in

let to cause them to branch. But like other rahi crops it is ordinarily

)t weeded. The chief districts are Ferozepore, Ludhiana and Hoshiarpur.

?/. Rept. Exp. Farm, Lyallpur, 1901-2, 17-8.]

Bombay and Sind.—Mollison {I.e. iii., 73-8) gives a useful account

this pulse as cultivated in Bombay Presidency. He mentions four

Drms distinguished by the colour of the seed, namely black, dark red

brown, yellow to yellowish-red, and white to creamy. He remarks

it the first three are often grown mixed but that the yellow of Gujarat is

^er than that of the Deccan and when sold pure commands a higher

ice than the mixed pulse. The white is met with in Ahmednagar and
ly, Mollison thinks, be the Kabuli gram already repeatedly mentioned,

le area of production depends on the extent of the rain that falls in

eptember and October—when abundant, the area is increased. It is

)wn on the same class of soils as wheat, and the two crops are often

iterchangeable. Gram is a fairly important crop in the Deccan and
irnatak. It is grown in three ways : (a) as a dry crop in deep black

)il, and is then usually the sole crop of the year
;

(b) as a dry second

)p following rice, and occasionally (as in the Panch Mahals) as an ordinary

crop after kharif maize ; and (c) as an irrigated crop liberally manured
id regularly watered. In Bombay gram is rarely grown as a mixed crop

rith wheat or barley, though it is often lined with lineseed or safflower.

is everywhere recognised as a valuable rotation, and in addition to

jitrating the soil it forms such a dense surface herbage as to kill weeds

id in that way improves the soil. The usual seed rate is about 40 to

lb. an acre. [C/. Crop Exper. Bomb., 1895-6, 6.] It is sown in October

id November and ripens in February to March and April. Experiments
erformed at Poona Experimental Farm (1895, 10-11) confirmed the

Bputation of the advantage in nipping off the early green buds. But
frequent cultivation of gram on the same land causes liability to

ase. Cold is harmful, frost fatal. Cloudy weather and heavy rains

luring the setting of the fruits are alike harmful. Many experiments

ive been performed (reported under Crop Experiments) to ascertain

le cost of production and incidence of assessment. In 1896-7 two fields

lirrigated were tested and gave the total value of produce as Rs. 17-12-0

)r the one and Rs. 15-15-9 for the other, the assessment showing an in-

ifidence of 1267 per cent, in the one and 16*45 in the other. These fairly

Rpresent the average of all results, though no calculation could be applic-

able to the whole Presidency since the conditions and necessities vary

BO greatly. [The Experimental Farm Reports teem with interesting

particulars regarding this crop, and should be consulted.]

Berar.—There is nothing of any material importance to add re-

garding this province to the particulars already recorded under the
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Central Provinces and Bombay. It occupies about 24 per cent, of the

area devoted to cold-weather crops and is most abundant in Basim,

Buldana and Wun.
Madras.—Bengal gram is an unimportant crop in Madras Presidency,

its place being taken by the horse-gram {Dolichos hiflorus). The
manuals of North Arcot and Coimbatore districts contain, however, brief

paragraphs regarding it.

Mysore.—The Gazetteer of this State will be found to give some
useful particulars in connection with gram cultivation. It is grown on

black soil, and as a second crop following ragi.

USES OF GRAM.—It would be beyond the scope of this article to

afford details of every economic property of gram. The seed is exten-

sively eaten both by men and cattle in every part of India except Madras.

[Cf. Elliot, Farinaceous Grains, 1862, 294-5.] The pea is often parched

and used in that form as diet, especially when cooking may be difficult or

impossible. It is in this sense frequently of exceptional value to the

Indian Army. The seeds are also steeped in water to remove the husks,

then mashed up and boiled alone or with onions, etc. (and thus made into

a thick soup), or the split peas may be cooked along with rice. Gromid into

flour gram is used in various ways, such as in the preparation of sweetmeats

or biscuits. Although it is by far the most extensively consumed of all

cattle foods in India, the results of the effort to introduce it into Europe as an

article of horse food have not been encouraging. It would seem that when
given in large quantity to animals not accustomed to it, poisonous effects

have been observed. It has not, however, been placed beyond dispute that

the grain used in Europe was pure gram. If adulterated with the pulse

Lathyrus sativus the effects attributed to gram could be easily under-

stood. [Consult the observations on this subject in the D.E.P., ii., 279.]

The young tops are largely collected and eaten as a Pot-herb. More-

over when sun-dried they may be preserved and used as required. As
a Fodder, gram-straw has the reputation of being inferior to that of other

pulses owing to the amount of acid liquid (which contains oxalic, acetic

and malic acids) found on the dew-besprinkled leaves. Still the stems,

leaves and husks constitute important articles of Indian cattle food.

They are specially valued for milch-cows, and are cut up and mixed with

common straw.

The property of the green plant in affording an acid liquid often called

a Vinegar has been known from the remotest antiquity. It is syste-

matically collected by spreading clean cotton cloths over the growing

plants at night and collecting from these the vinegar with which they

have become charged. This is used both medicinally and in diet.

One of the earliest European travellers who described this vinegar-dew

was Dr. Hove, who explored the agriculture of Gujarat in 1787. [Cf. with

Birdwood, Baden-Powell, Moodeen Sheriff, etc. ; see also Vinegar, p. 1 109.]

C/ie/n/s^/y.—Church {Food-Grains of Ind., 1886, 128 ; suppl., 1901, 12)

gives the results of his examination of the husked peas :—The nutrient ratio

he found to be as 1 : 3*3 and the nutrient value 84. Similarly C. soon-

garicum gave a nutrient ratio of 1 : 2*8 and the coagulable albuminoids

amounted to 19'8 per cent., so that this form of the pulse is rather richer

in albuminoids and in oil than are the seeds of the common gram. Leather

has critically examined numerous samples of gram from all parts of India

and has published in The Agricultural Ledger (1901, No. 10, 358-9
;

1903,
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). 7,161, 165, 1 63) the results of his chemical investigations. Mr. Moreland

investigated the question of the extent to which gram may be used in

reclamation of upland usar soils. [Cf. Agri. Ledg., 1901, No. 13, 424.]

INDIAN TRADE IN ORAM.—In a previous paragraph the area has

3n accepted as approximately 12,000,000 acres and the yield something

Ee 53,000,000 cwt. Gram is consumed very largely locally, so that the

turns of foreign trade are comparatively of little value. Gram and
Tiiillets are very much more the staples of Indian diet than are wheat,

krley or rice. A study of the rise and fall in the prices of these grains

lords, therefore, a surer indication of the cost of living and of the abun-

ince or scarcity of food than can be learned from almost any other

^mmodity (except perhaps the imports of copper metal). Were it

sible to prepare a complete statement of the internal traffic in gram, it

)uld be seen to what extent the resources of one province are drawn upon
supply the necessities of another. Unfortunately the record of internal

insactions is very much less complete than the returns of articles received

»m or delivered to the shipping.

The total exports have rarely exceeded half a million cwt. In 1895-6

key were returned at 633,199 cwt., but the mean of the decade ending

iTch. 1904 comes to only 335,000 cwt., or 0'632 per cent, of the esti-

ited total production. In 1906-7 they were 846,583 cwt., valued at

32,31,744. But of the exports a mean of about 35,000 cwt. goes from

idras, and should therefore be removed from the returns of Cicer
ietinum and credited to those of horse-gram {I>olicJio8 bifloi^is),

that this correction would very possibly bring the exports down to

jproximately | per cent, on production. A feature of interest in recent

IS is the growing importance of Sind (Karachi) as an exporting centre,

till another fact may be added, namely that the major portion of the ex-

Drts is commonly consigned to Mauritius, but sometimes to the United

ingdom ; the traffic with the latter, however, seems subject to extreme
ictuations. By the coastwise trade 692,212 cwt. were carried in 1905-6,

which 370,165 cwt. went to Madras, about half from Bombay, and
'one-sixth each from Bengal, Sind and Burma. Of the rail-borne traffic

tthing can be said, since gram is collectively returned with pulses.

Turning now to the available particulars regarding prices of gram.
le years 1896 to 1901 have to be excluded from consideration as these

were characterised all over India as years of scarcity and famine. But
le effect of the increased facilities of railway communication may be
lid to have raised the price in centres where it was abnormally cheap
id lowered the price where it was abnormally dear. Taking India as a

lole the price seems to have been slightly increased, but not dispropor-

)nately with other commodities or with wages. In Assam gram sold in

at 12*4 seers to the rupee (or say 1J<Z. per 2 lb.), and in 1903 at 11 "85

ers. In Bengal for the corresponding years it was 18*1 and 16'71
; in

le province of Agra 24*12 and 19*8 ; in Oudh 25-66 and 22-54
; in

ijputana and Central India 21-36 and 18*31 ; in the Panjab 32-22 and
»-06 ; in Sind and Baluchistan 20-49 and 15*76

; in Bombay 18*08 and 14*2
;

in the Central Provinces 26*81 and 17-75 ; and in Berar 19-84 and 14-81.

The mean of all these returns would be 21-9 in 1884 and 17-79 in 1903.

That is to say one seer (2 lb.) would in the former year have cost 0-7306 of

an anna (or of one penny), and in the latter year 0*8939. But the selection

of single years for comparison, and the striking of means and averages in
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these, can never be seriously advanced as evidence of value. For one thing

it seems likely that the full effect of the years of famine was not effaced

by 1903, and that better results would be shown in subsequent years.

Local and accidental peculiarities are ignored by all such calculations.

Recent Returns. Still, the figures given are of some interest. Later returns for 1905, which
have since come to hand, show the following prices (seers to the rupee) :

—

Eastern Bengal and Assam, 12'61
; Bengal, 14*99

; Agra, 17"34
; Oudh,

17'21 ; Rajputana, 16"3 ; Central India, 15*71
; Panjab and N.W.

Frontier, 20*63
; Sind and Baluchistan, 15*5

; Bombay, 13*59
; Central

Provinces, 16*49
; and Berar, 15*14.

D.E.P.,
ii. 289-316.
Peruvian
Bark.

History.

Discovery.

Dissemination.

Early Indian
Medical Writer.

Plants named
Botanically.

Grown in Paris,

CINCHONA, Linn. ; Cinchona and Peruvian Bark, Jesuits'

Bark ; ecorce de quinquina (Fr.) ; chinarinde (Germ.) ; Rubiace^.
The species of Cinchona that yield Quinine are the most recently culti-

vated of all important plants. They are natives of the mountain forests

of Bolivia, Peru, and Ecuador, and are chiefly met with in the valleys

with an eastern trend from the great Andes, at altitudes between 3,000 and
9,000 feet and also in the western valleys of the central area.

History.—Sir George I^ng,—than whom few persons have a higher claim on
the respect of the people of India—opens his Manual on Cinchona Cultivation
with the following passages :

—
" Of the date and manner of the first discovery

of the curative effects of Cinchona Bark, in milarious fevers, we know nothing.
And we are almost equally ignorant who the discoverers were, some writers
claiming that merit for the aborigines of South America, while others assert, and
with apparently greater accuracy, that not only did the Indians know nothing
of the virtues of the bark, until these were pointed out by their conquerors the
Spaniards, but that they still refuse to use the bark as a febrifuge. The introduc-
tion of this medicine to Europe is associated with the Countess of Chinchon, wife
of a Spanish Viceroy of Peru, who having been cured by its use of an attack of

fever, contracted while in that country, brought a quantity of the bark to Europe
on her return from ISouth America about the year 1639." Acquaintance with
the virtue of the bark seems, however, to have been disseminated over the world
with remarkable rapidity. It was discussed, extolled, and defended by Chiflet

in 1653 ; by Badius in 1656 ; by Roland Sturm in 1659 ; by Morton in 1692;
and by Pomet in 1694. It was known in London in 1655, and became ojBficinal

in the Pharmacopsedia in 1677. Fryer, who visited India in 1675, speaks of a
" Brachmin " who gave a powder prepared from natural cinnabar in the cure of

fever " which works as infallibly as the Peruvian Bark." This curiously interest-

ing anecdote shows the rapidity with which the knowledge of this drug was carried
across the globe. A century later it was fully described in an Indian work on
Materia Medica under the name " Bark." This was written by Mir Muhammad
Husain (Makhzan-el-Adwiya, 1770), who specially remarks that its virtues had
been discovered by a sect of Christians called Jesuits. He adds that it bears the
name of kina-kina. This is its name in the language of the Incas, and it gave
origin to the French name quinquina, as given by Condamine originally, and to

china in Spanish. The French obtained the bark in 1679, for it is recorded that
Louis XIV. purchased a supply from an Englishman of the name of Talbor or
Tabor. Talbor, like many of the Native doctors of India to-day, made his
reputation and fortune through a fever mixture the chief ingredient of which was
quinine. Nothing, however, was known to the botanical world of the plant from
which the medicinal bark was procured until 1739, when MM. La Condamine and
Jussieu studied it, during an astronomical expedition to South America. The
former sent a sample to Linnaeus from Cajanuma, and in consequence in 1742 it was
named Cinchona, and in 1753 Linnaeus established the species C. o//<ciii«H«-

The plant is sometimes now known as uar. Condantiuea after its discoverer.
The first living plant was shown in Europe in 1840, having been raised in

Paris from Weddell's Bolivian seed, namely, f. CaUsaya. Thus, briefly, the
medicinal bark was discovered in 1640; the plant was named a centiu-y later;

and still another century later a specimen was grown in the Jardin des Plantes
of Paris.
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But if u huiy was directly instrumenttil in the diaoovery of the neat merits

of this drug, a no Iosh dietinguiahed lady, the wife of a Viceroy of India (Lord

Canning), woh cloHely (ronnected with its ultimate suooeesful cultivation in India.

Dr. AinHlie in 1813 lamented the fact that Cinchona was not grown in India.

Dr. Uoylo in 1836 recommended that the Cinchona plants should be taken to

In«iia and grown on the Khasia and Nilgiri hills. About the same time Fritze,

Miq\iel tmd othor botanists advanced the claims of Java. No effort was, how-
ever, made for twenty years, not in fact until the heavy mortality through fever,

during the Indian Mutiny, forced the subject into public attention. It was,
moreover, well known tlmt a reckless and seltish process of bark-collection was
seriously endangering the world's future supplies of the drug. Those circumstances
combined to lay emphasis on the final recommendation of the Government of

India, viz. that seed and plants should be procured for experimental cultivation

in India. In consequence, Mr. (now Sir) Clements R. Markham was entrusted
with tlie delicate and difficult task of procuring supplies. The subsequent
incidents and final success which he attained are matters of history, and need
not be here detailed. Sir Clements procured the services of several gentlemen
whose names aijp all closely associated with his own, namely Spruce, Pritchett,

Woir and Cross. The energetic co-operation of the Director of the Royal Gardens,
Kew, guided and controlled all the subsequent efforts. Various consignments of

plants juid seeds were taken to Kew, and finally carried to India, certain plants

having in due course been established on the Nilgiri hills. So far, however, the

attempt to introduce the trees into Bengal had been a failure. On the other

^^and, the efforts of the Dutch botanists and chemists in the naturalisation of

lUnayn and c Pahiiiiiana were crowned with complete success, and in

Bquence the noble Lady Canning discussed with Dr. Thomas Anderson, of

[Royal Botanic Gardens, Calcutta, the desirability of a further effort being
to introduce the most useful species, if possible, from Java into the moun-
of Bengal. Shortly after Lady Canning herself fell a victim to the scourge
she aimed at alleviating. Dr. Anderson was, however, deputed to Java,
he brought back with him a fairly large consignment of plants, some of

he left in Ceylon, others in the Nilgiri hills, and finally took a set to

atta Botanic Gardens and ultimately to Darjeeling. But many mistakes
altitude, climate, method of treatment, best stock and the like, had to

corrected before a plantation could be established. Dr. Anderson lived,

9ver, to see his labours brought to a satisfactory conclusion, and then, like

^great lady who had sent him to Java, he died suddenly of malarial fever,

his laborious work was placed in the hands of a worthy successor—Sir

rge King. It would occupy many pages to narrate even the more striking

of the subsequent achievements. Anderson acclimatised the plants
ikkim ; King made their cultivation and the manufacture of quinine a com-
cial success. Suffice it, therefore, to say that a department has been so
lised that the Government of India have long since discontinued to import
le ; the hospitals have been given a limitless supply of the finest quality
per pound than a few years ago it sold at per ounce, and lastly, and by

[the most remarkable accomplishment, packets of one dose are now sold in

Post Office, throughout the fever-stricken tracts, at the nominal cost of

farthing. This invaluable medicine has thus been brought to the very
of even the poorest peasant of India, and it is no wonder, therefore, that
ant vital statistics mark year by year the steady conquest of India's greatest

direst scourge. Truly, therefore, may it be said of Lady Canning that she
to save others.

•[C/. the following works, in amplification of the enumeration given in the
nctionary, may assist the reader to discover the fuller particulars which he
ly desire regarding the history, botany and cultivation of the Cinchona-

' '••_: plants :—Lambert, Oernia Cinchona, etc., incl. Vahl, Dissert., 1797-1821

;

. Monog. der China, 1826 ; Weddell, Hist. Nat. Des. Quinq., 1849 ; Par-
..lary Returns E. Ind. Cinchona Plantations, 1852-75 ; Markliam, Peruvian

irk, 1860 to 1880; also Travels in Peru and India, 1862, 483-520 ; Planchon,
1^-41 Quinquinas, 1864 ; Howard, Quinology East Ind. Plantations, 1869 ; Triana,"

Etud., Quinq., 1870 ; Campbell Walker, Rept. Oovt. Cinchona Plant.,

Cross, Rept. C. condaminea in Ecuador, 1861 ; also Rept. Mission to S.

etc., 1877-8 ; Bidie, Cinchona Cidt. in Br. Ind., 1879 ; Moens, Kinacult.
lAzie, 1882 ; Gorkom, Handbook Cinch. Cult. (Jackson, transl.), 1883 ; Holmes,
.Ledgeriana, in Joum. Linn. Soc., 1886, xxi., 374-80; Nioholls, Textbook Trop.
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Agri., 1892, 221-9 ; Heuze, Lea PI. Indust., 1895, iv., 324-34 ; Holmes, Cat.

Med. PI. in Mtis. Pharm. Soc. Qt. Brit., 1896, 69-81 ; Lotsy, Qouver, Kinaon-
derneming de Local, van het Alcaloid, 1898 ; Broekhuizen, De KinaculL, 1898

;

Reimers, Lea Quinquinas de Cult., 1900 ; Semler, Trop. Agrik., 1900, ii., 242-77

;

Jumelle, Lea Cult. Colon. (Indust.), 1901, 226-48 ; Ann. Repts. Govt. Cinchona
Plant. Benq. and Mad. up to 1904 ; Moral and Material Progress and Con-
dition, India, 206 ; etc., etc.]

Species, Varieties and Races.—There are about 30 to 40 species of

Cinchona, and also numerous hybrids, varieties, and special cultivated

races. Indeed so readily do the species cross and sport that it is im-

possible to grow two or more side by side and obtain from them uniformly

pure seed. On this account grave doubts have been entertained re-

garding the specific values of many well-known forms. The commercial
barks of to-day are obtained from about a dozen forms of which C. Cali-

naya and Ledgeriana are the most highly valued. To these would
have to be added the special hybrid that appeared in Siki^m some few

years ago, and is now spoken of as " the hybrid." The following brief

abstract of the more important species may be useful :

—

Calisaya
Bark.

Sikkim.

Quintae.

Ledgeri-
ana.

Java Stock,

High
Percentage of

Quinine.

C. Calisaya, Weddell ; The Calisaya Bark, Yellow Bark, etc.

A very variable species with a trunk, when full grown, twice as thick

as a man's body. Largely grown in Sikkim, at moderate elevations

(1,500 to 3,000 feet), and one of the most valuable of all forms, but is difficult

to cultivate. The seed of this form was originally sent to Europe by
"Weddell. It was raised in Paris in 1851 and one plant was presented

to the Dutch, by whom it was successfully conveyed to Java ; and in 1873

Dr. van Gorkum reported that it was the chief form grown in Java—its

most important alkaloid being Quinine. It was the species Markham
specially charged himself with the task of securing in Bolivia and Peru.

But it has many varieties, one of which is of very special merit, viz :

—

Var. Ledgeriana.—The story of the origin of this form is very

interesting. Mr. C. Ledger was travelling in South America on behalf of

Australia in search of an animal resembling the alpaca sheep. His servant

mentioned to him that it was difficult for collectors to procure the seed

of the finest quality of cinchona because of the suspicion in which all

persons interested in that drug were held. Accordingly Mr. Ledger said

he would like to get some of the best seed, and in due time he was supplied.

This was taken to Europe and sold. The major portion went to Java,

but a small quantity found its way to the Nilgiri hills and a still smaller

portion to Sikkim. The Java seed yielded 20,000 plants, the Nilgiri

either failed to germinate or was neglected and lost, and the Sikkim grew

and in time became the parent stock of the plants in the present Bengal

plantations. In 1880 Mr. Gammie reported of Sikkim that he had 10

acres UJider LedgeHann, and last year's report shows that out of the

total 3,306,763 trees in the Government of Bengal's plantations, 2,566,057

were Ledgeriana. This plant was subsequently introduced into the

South Indian plantations, and flourishes well in the Wynaad at 3,000 feet

altitude. It yields a high percentage of quinine, and is deservedly the

most popular of all stocks. But it is comparatively a small tree, and the

yield of bark correspondingly less than with the larger forms. In Java

some of the richest stocks are never allowed to seed, but are grafted on

to other seedlings of this variety, and the high-yielding forms thus care-

fully developed and conserved. The same plant taken to India will,

however, jield less than half the regular produce in Java.
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C. offloinalls, llooh. ; the Loxa or Crown Bark, the Pale
kRK of commerce. This is a native of Ecuador and Peru, and with

Htirrit'uhru was the species assigned by Markhani to his colleague

^ruce to di8(;over. It is grown at high elevations (above 7,000 feet) in the

jiris, Ceylon and Sikkim, but not extensively. It is a weak, straggling

), attaining at most only 20 feet in height. Its cultivation in Sikkim
however, been almost abandoned owing to the climate being too

)ist, but it is perhaps the most important of the species grown in the

Igiri hills.

C. suooipubpa, Pavon ; the Red Bark. This is largely cultivated Red Bark.
the hills of South India at altitudes of from 4,500 to 6,000 feet ; at south India.

rher altitudes the growth is too small to make its cultivation profit-

le. On the hills east of Toungoo in Burma and in some parts of the

Itpura range of Central India it is grown, and also met with in the Govern-
8nt plantations of Sikkim, but is not popular, and is rapidly being re-

ced by Ledf/friana. It is a hardy plant with a bold sturdy stem.

rich and sheltered situations it grows to the height of 50 feet or more.

iie leaves are bright apple-green in colour, the plantation in consequence

>kiiig light and bright while one of C offeinalift looks dark and gloomy.

CULTIVATION,
Climate and Soil.—None of the medicinal species will stand frost,

)ugh they prefer a cool climate in which the contrasts between
imer and winter and between day and night are not very great.

Ootacamund, about 7,500 feet above the sea, the minimum lowest

iperature in the shade is about 49° and the maximum 69° F. ; at

eddiwattum, 2,000 feet lower, the minimum is about 54° and
|e maximum 66° F. In the Rangbi Valley, Sikkim, at 3,332 feet in

itude the minimum may be given as 40° and the maximum at

F. This might be spoken of as ideal for succirubra but rather

for Calisof/a. A more congenial climate for both species would
Urefore be at an altitude of 2,500 feet. In the matter of humidity, the

luirements of the cinchona were at first misunderstood. It has been
id in the Nilgiris that all the species (particularly the red barks)

ithstand longer droughts than were thought possible. All the species

8ume a yellow tint during the rains, and in the Nilgiris a!l make their

lost vigorous growth during the time when sunshine and shower alternate.

Sikkim sueciruhra makes most progress during the latter half of

le rains, but both on the Nilgiris and on the Himalaya the plants con-

lue to grow for two months after the rains cease. The rainfall of Oota-

imund is about 44 inches, that of Neddiwattum 105 inches per annum.
le rainfall of the Sikkim Plantations of Rangbi is about 166 inches. The
Bcies are impatient of stagnant moisture, and therefore require an open
ivelly subsoil, a sloping exposure, and a rich loam (especially so if of

>lcanic origin) to dry clay soil. Accordingly they succeed better on
cently cleared forest than on old exposed grassy lands.

Propagation.—They may be raised from seeds or multiplied by cuttings

layerings. The seeds may be sown in open beds of specially prepared
oil shaded by a temporary roof, or in shallow boxes. The seeds should
be sown somewhat thickly and sprinkled over with fine soil. They should
be watered fairly freely, and in six weeks they will germinate. When the

•eedlings have got two or three pairs of leaves they should be transplanted
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in lines about 2 inches apart eacli way. When about 4 inches high, they
should be again transplanted into lines 4 to 5 inches each way. When
9 to 10 inches high the seedlings will be ready for being placed in their

permanent positions, and should be transplanted in wet and cloudy weather.

They are then placed at distances of from 4 to 6 feet apart, according

to species or local necessity. The red-bark may become a considerable

tree, the crown-bark a medium tree, and the yellow-bark a bush
or small tree. Wide planting would thus obviously be an error, especi-

ally for the two last-mentioned forms. In fairly close planting the

ground is covered quickly; the plants in consequence shade the soil

and check the growth of weeds, protect the surface roots, and produce
straight stems that oppose a more compact and thus enduring face to

destructive winds. If they are found to be too thick they can be thinned

out, and an early crop of bark thus obtained.

Bark Cultivation and Preservation.—The first crop, as already men-
tioned, is usually obtained by thinning out the plantation, when perhaps 25

per cent, may be at once uprooted and barked. This thinning out may with

advantage be continued during the fifth or sixth years of growth, when
perhaps not more than half the original plants may ultimately be left

in the plantation. The bark is richest in alkaloid when the plant is about

four years old. It remains at about the same level till the seventh year
;

'

after that period the proportion of alkali to bark slowly diminishes. The
modern practice accordingly is to completely uproot a patch after the

plants (more especially Califiat/a) have attained the age of 12 to 14 years.

The roots are carefully washed and barked ; in fact the richest of all

barks are those taken from about a foot or a foot and a half on either side

of the theoretical collar. Hence it may be said the roots are of much
value, since they contain even more alkaloid than the stems and branches.

The bark from both root and stem is then stripped ofi, care being taken

to carry away none of the woody structure adhering. With this object

rings are cut round at 18 inches apart, a longitudinal incision is then

made between the rings, and the bark thus removed in sections. It is

dried in the subdued sun or shade for two or three days, and when quite

dry is stored and packed and exported or conveyed to the factory.

With standing trees the bark may be obtained by one or other of the

following methods :—(a) Lopping ofE branches, and obtaining the bark

from these in the way already mentioned.

(6) Coppicing.—That is to say, trees when about six years old are cut

down to the ground and barked. Fresh shoots spring up, one or two of

which are allowed to grow, and these in time are again coppiced when
sufficiently thick to afford useful bark. This method is most suitable for

crown-bark.

(c) Shaving.—This is a Java system. The bark is shaved off as near

to the cambium layer as possible but without injuring it. This is best

done by an instrument that resembles an ordinary spokeshave. The bark

is renewed quickly unless when the cambium has been interfered with.

The best plan is to shave off two strips on opposite sides of the stem, since

in this way the tree is not materially injured. In dry weather it may
be necessary to protect the wound by tying dry grass over it, but if close

planting be pursued this will not be necessary.

{d) stripping and Mossing.—This is really only a special modification

of the shaving process. The bark is cut off in alternate bands or strips
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of 1^ to 2 inches in breadth, the whole Stem being afterwards swathed

in moss. Whon the wounds have been barked over, the intervening bandfl

are stripped off and the mossing renewed. This was invented by Mclvor

ill the Nilgiri hills, and is now abandoned in favour of the shaving

RVHtem.

All renewed bark, whether produced by shaving or mossing, is found

Bher in alkaloid than the original bark, so that the shaving process,

bing less troublesome and the cambium less liable to injury, has come
into fairly general practice ; and moreover the yield of alkaloid is higher

this than by any other method. It may, however, be added that the

lewed bark is never so thick as the original, and therefore less in weight.

becomes accordingly a question whether coppicing is not, after all,

most profitable system. It is certainly the least troublesome, and if

Mowed by systematic uprooting and fallowing of the land, allows of

iplete renovation.

Dryiax and Packing.—As already indicated, the bark, by whatever
)cess procured, should be dried gradually. In rainy weather this may
^ve to be accomplished in specially prepared drying-sheds, or the bark

ly be quickly dried in special evaporators. Sun-drying is the best.

Bcording to the age of the plant, method of collection and drying, there

various grades of each botanical bark. Thus, for example, roof- bark,

^ll-bark (that from the branches), shavings, and lastly flat-bark (that from

rge stems).

Exposure to a high temperature or to prolonged action of direct sun's

^s injures the bark. It is best, therefore, to bark the trees in dry weather,

>dry slowly, to turn the pieces repeatedly, and to take every precaution

prevent moulding or fermentation. Once properly dried, the bark will

ep indefinitely, or at all events for many months, without deterioration

;

in drying, the loss in weight depends on the species and method of

itment—the average is usually from 70 to 76 per cent, of the fresh

;ht.

PRODUCTION AND MANUFACTURE.—To trace, even in the very
iefest manner possible, the history of the discovery and the development
all the methods of manufacture that exist, would take many pages

kd involve a complete review of the chemistry of cinchona. [Cf. Journ.
~ irmaceut. Soc. Gt. Brit. ; Journ. Soc. Chem. Indust. ; Chemist and

jgist; British and Colonial Druggist; Pharmacog. Ind., etc., etc.]

1888 the Government of India published for general information the

\\ results of the experiments conducted by Sir George King and Mr. G. A.

immie that may be said briefly to have resulted in the perfecting of

oil process of manufacture now very largely pursued. This may be
lid to mark the turning-point of the Indian industry from that of experi-

Bnt to commercial attainment.
Area.—The area under this crop has been seriously curtailed. In
)7-8 an official publication reviewed the then available information.

was ascertained that there were 4,346 acres under the crop, of which
per cent, were situated in Southern India. The Bengal portion was

J94 acres, of which only 10 acres were not owned by Government. In

Madras Presidency, on the other hand, the State plantations repre-

ited but 800 acres out of the total 2,952. But during the twelve years

mding 1897-8 the area had fallen from 14,491 to 6,833 acres, and there is

Mtton to believe that a temporary expansion has since taken place. This
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remarkable decrease is believed to represent the discontinuance and
adjustment of Indian production as a private venture. The reasons

usually given for this are the fall in price of quinine, the greater margin
of profit in tea, coffee and other commodities, and the more successful

production in Java and other countries. According to the Agricultural

Statistics, the area in 1898-9 was 6,192 acres; in 1899-1900, 5.006

acres ; in 1900-1, 4,903 acres ; in 1901-2, 4,930 acres ; in 1902-3, 5,260

acres ; in 1903-4, 5,014 acres ; and in 1905-6, 5,309 acres. Of these

areas Bengal had an average of 1,400 acres, of which 70 to 100 acres were
private plantations. The area in 1904-5 was 5,269 acres (1,800 acres in

Bengal, 3,293 in Madras, and 176 in Coorg). Indirectly certain additional

particulars may be learned from the study of the exports to foreign coun-

tries. For a good few years past these have fluctuated severely, but
manifested a steady decline which more or less corresponds with the

curtailment of private interests. In 1899-1900 the exports of bark stood

at^3,290,236 lb., but in 1906-7 they had fallen to 494,587 lb., and were

made exclusively from South India.

Qovernment Plantations and Factories.—Turning now to the re-

ports of the Government plantations and quinine factories, of which we
possess more or less definite information, we learn that in Bengal during

1903-4, according to the report issued by Lt.-Col. D. Prain, the estimated

total acreage is not stated, but the expansion is shown to have come to

approximately 180 acres. It seems likely that private interests have not,

however, materially increased, and that therefore the total area returned by
Government in the volume of the statistics of crops may be accepted as

representing the Government plantations, viz. 1,400 acres. If doubt exists

as to the exact area the number of trees grown is systematically given,

and from that a more trustworthy conclusion may after all be drawn.

In 1903-4 there were 3,306,763 trees, of which 2,566,057 were Ledf/eriana,
257,602 succirubra, 2,130 o/Jicinalis, while 463,075 were Hybrid

No. 1., and 17,899 were Hybrid No. 2. These figures show an expansion

on the corresponding numbers for the previous year that comes to 291,163

trees (practically the equivalent of the expansion of 180 acres). The
crop taken from the plantations came to 316,757 lb. of dry bark, but to

meet the necessities of the factory 461,467 lb. of bark had to be purchased

and mostly imported from Madras. The manufactured products of the year

came to 16,404 lb., which consisted of sulphate of quinine (12,314), sulphate

of cinchonidine (290), and cinchona febrifuge (3,800). The Bengal

factory by official arrangement supplies Bengal, Assam and the Panjdb.

The issues from the factory were quinine 12,021 lb., which included an

increase during the year in the form of pice packets that amounted to

1,500 lb. The sales of cinchona febrifuge manifested a decrease of 976 lb.,

and the final working of the Department showed a net surplus of

Rs. 66,320.

In the latest report for 1906-7, by Capt. A. T. Gage, which has come

to hand since the above was written, it is stated that " the number of Cin-

chona trees of all sorts on the permanent plantations on March 31, 1907,

was 3,698,777. Of this number 3,006,847 were Cinchona Ledgeriana,
there being 1,770,521 on Mungpoo Plantation and 1,236,326 on Munsong
Plantation. The remainder consisted of Cinchona succimibra and

77,283 of Hybrid No. 2—both mostly on Mungpoo Plantation." " The

amount of bark yielded by both plantations was 429,557 lb., of which
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(),025 lb. were Ciiirhona Ledyeriana bark, and the greater part of

the roinHiiuler Hybrid No. 1 bark. Of the Le.di/eriann bark, Mungpoo
supplies 286,994 lb. aiyl Munsong 89,031 lb." " The total quantity of

bark worked up in the factory was 798,500 lb., made up of 513,180 lb.

of Lcdf/eriaiHi and 85,320 lb. of Hybrid No. 1. The output of Quinine

Sulphate amounted to 16,065 lb. 4 oz., being an increase of 287 lb. 8 oz.

last year's output.'* The manufacture of cinchona febrifuge was
mdcd for part of the year and only 2,652 lb. were produced ; no

shonidine sulphate was manufactured, so that the total output of the

)ry was 18,717 lb. 4 oz. The average yield of quinine sulphate in

bark supplied to the factory was 2*68 per cent.

I

Correspondingly the records of the Madras plantations and factory

be reviewed. The chief districts are the Nilgiri hills, Malabar,

ivancore, Mysore and Coorg—but mainly the Nilgiris. Mr. Standen

fhis Annual Report for 1903-4 speaks of the old plantations having

sisted of 832 acres and the new extensions as being 440 acres, a total

[1,272 acres. The production was only 116,289 lb. of bark as against

J,220 lb. in 1901-2, the difference being due to the policy of restraint

[cropping during years of cheap private supply. But to meet the de-

ids of the factory 431,185 lb. of bark had to be purchased from private

Jducers. The issues from the factory during the year were 15,040 lb.

of quinine and 3,359 lb. of febrifuge. The supplies go to Madras and
^sore, Bombay, the Central Provinces, United Provinces, Rajputana

Central India, Hyderabad and Burma. The net profit of the

>artment during the year was Rs. 83,340, a highly satisfactory state

affairs.

Net i?eso//s.—Practically, therefore, theGovernment of India's endeavours

I acclimatise the cinchona plant may be said to come to this ; the annual

)orts of the drug on behalf of the Government have been discontinued
;

ia has been given a liberal supply of an invaluable drug at a remarkably
price ; the working of the two sets of plantations and factories have

ren lucrative employment to a fair number of persons ; lastly a net profit

been secured of Rs. 1,39,660 a year (say £9,310)—a truly credit-

record. Recently the Government of India took into considera-

jn the desirability of lowering the price of the packets sold at the post

ices. It has been resolved that in future seven in place of five grains

ill be given for one pice (one farthing). This has had the immediate

Bct of increasing the demand, and the future must of necessity witness

msiderable expansion both of production and manufacture.

TRADE.—It has been shown that the two Government factories in

)3-4 supplied between them 27,061 lb. of quinine to the hospitals, jails,

8t offices, etc., of India. In addition there was imported during the pre-

ling five years an annual average of 54,000 lb. of quinine—chiefly from

United Kingdom and mainly into Bengal. In 1904-5 the imports were imports,

^,648 lb., valued at Rs. 6,92,329, and in 1906-7, the latest year available,

,237 lb., valued at Rs. 6,28,430. These are significant figures. They would
em to show that a successful industry might be organised by private enter-

Kse, to meet the demands that create these imports. But it has to be

recollected that in Java both the climate and soil are peculiarly favourable

to the cultivation of cinchonas with a high percentage of quinine. Java
will, therefore, always hold its own against India, and thus lessen the

prosperity of any resuscitated industry. The indents on Government
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production have for years been steadily increasing, so that the plantations

hardly do more thanmeet half the requirements of the Government factories

;

but it is probable the extensions that have been made will reduce the de-

mand on private production. In spite of past failures, however, there

would seem every hope that the cultivation of the most approved
varieties might be made a profitable adjunct to tea, especially in the Dar-

jeeling district. The difficulty is to obtain suitable land in desirable

situations. There would also seem every likelihood that private manu-
facturing establishments, to use up the bark presently being exported,

might prove successful. India's demand for quinine is great and increasing.

The exports of bark were 3,290,236 lb. in 1889-1900 ; 2,753,858 lb. in

1900-1 ; 1,917,259 lb. in 1901-2 ; 1,579,498 lb. in 1902-3 ; 1,108,527 lb.

in 1903-4 ; 1,177,394 lb. in 1904-5 ; and 494,587 lb. in 1906-7. These

went almost exclusively from South India and to the United Kingdom.
There are said to be in the world 18 quinine factories : 5 in France ; 3 in

England ; 2 in Germany ; 1 in Holland ; 4 in America ; 2 in India, and 1

in Java. But the modern trade centres mainly in Amsterdam. The
world's demands for bark average from 14 to 18 million pounds.

D.E.P.,
ii., 317-26.

Cassia
Lignea.

Nepal
Sassafras.

Camphor-
wood.

Kama.

CINNAMOMUM, Blttme; Fl. Br. Ind., v., 128-36; Pharmacog. Ind.,

iii., 199-210; Gamble, Man. Ind. Timhs., 560-4 ; Prain, Beng. Plants, ii., 898;

Brandis, Ind. Trees, 532-4 ; LAURACEiE. Gamble observes that there are

about 24 species placed under this genus and divided into two subgenera,

Malabathrum taking 20 and Camphora 4 species. It is not intended

in this work to discuss at all fully more than two of these, viz. (J. Tamala
and C. zeylanicum. A third species, C. Cainphora, will, however,

be found separately dealt with under Camphor (p. 245).

Cinnamomum Cassia, BI.—This is the plant which ia China is regarded
as affording the finest quaUty of Cassia Lignea—the true Cassia bark of the
ancients. A sample of this bark was lately sent from the Patkai mountains, on
the frontier of Assam, accompanied by fairly satisfactory botanical specimens.
These were critically examined by Prain and myself and compared with
authenticated specimens of the Chinese plant. There would, therefore, seem
no doubt that the best qualities of Assam Cassia are the true Cassia Lignea of

commerce. It is possible that to this circumstance is due the improved trade
in the Assam bark. [Cf. Thiselton-Dyer in Journ. Linn. Soc, xx., 19-24;
Pharmacog. Ind., iii., 203-8 ; Gildemeister and Hoffmann, Volatile Oils, 382-91.]

C. glandullferum, Meissn. ,• the Nepal Sassafras or Nepal Camphor-wood
(the malligiri), is a large tree of the Southern Himalaya, from Kumaon east-

wards to Assam, but especially so in Nepal. Its wood is strongly camphor-
scented. It is very readily confused with c, cBcicoaaphne, Meissn. (the rohu,

gun-serai, gun-droi), a tree of the Eastern Himalaya, especially Darjeeling
and Assam. Still further to the east v. Parthenojctfiou is the Martaban
Camphor-wood, and apparently also the Camphor-wood of the Malaya. Cam-
phor-wood is used for boxes, fm-nitiu-e and even canoes, but is brittle.

C. iners, Reinw. ; the hmanthin of Burma. This large tree is met with
in the forests of Tenasserim and the Malay Peninsula. Its timber is one of the
camphor-woods of commerce, and according to some writers the bark is one
of the qualities of Cassia Lignea. It would seem probable that much of the
economic information given in the Dictionary and in other works on Indian
economic botany, under this species, should be transferred to the c. xteyiatiicMin

of Western and Southern India. {Cf. Holmes, Pharm. Soc. Mua. Rept., 1895-
1902, 54.]

C. macrocarpum, Hooh., f. ; Fl. Br. Ind., v., 133 ; Carua, Ham., Trans.
Linn. Soc, xiii., 550-5. This is a small tree of N. Kanara and seems to be the
plant described by Rheede (Hort. Mai., 1686, i., 107-10, t. 67) as karua, bahena
and tiqui (tikhi), and which he said differed from c. meyianicmn of that
region by having large fruits, and by its flowering in January instead of July.
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I rnrn the root bark, an also the leaveti, Kheodo remarks, an oil waa prepared Oil.

wid lined as au external medicine. It would soom probable also that this plant
lit >i<Ih the ktila-nagkesar or iminatiiro fruits thuit are sent to Hombay from the Kata-nagkttar,

M ' l.ur forests. Clusius in his version of Garcia de Orta {Hist. Exot. PL, 1605,
ives a picture of tamalapcUra, in which he shows unripe flower-buds that

., (iorrospond with the kala-nagkesar of modern cominorco. They were
irolml)ly in ancient times employed in flavouring the wine known as Hippocras.
It IB hardly necessary to give the warning that they must not be confused with
('A88IE Flowers (see p. 14). The Cassia Bark of Malabar may also come
from this plant, though it is doubtless mainly procured from the wild plants of
f. «rvi<*>i<diMi. [Cf. Jonston, Hi«t. Nat. de Arbor., 1662, 164.] Marco Polo
gives interesting particulars of the Cinnamon and Cloves of Yunnan which in some

3t8 recall the traffic in the Malabar products. [Cf. ed. Yule, ii., 32, 35,
, etc.]

C. obtusifoUum, Meea; the ramtezpat, kinton, bara-aingoli, nupsor, palihonda, Bamtezpat.
ti, krotvai, lulingyaw, etc., is an evergreen tree of the outer Eastern

[lalaya. Eastern Bengal, Khosia hills, Burma, Andaman Islands, etc. It
ires a Timber said to be useful for boxes, planking, etc. The leaves are aroma- Timber.

and used as a spice in place of those of v. Tamnia and the bark is one of
trade qualities of Cassia Lionea, and after c. Taumia is perhaps the beet
>wn of all the qualities met with in India ; it comes from Assam, Darjeeling
" Nepal to Bengal and the United Provinces.
C. Wlghtll, Meiasn. ; is recorded as met with in the Nilgiri hills. Holmes
56) mentions a sample of thick unscraped bark attributed to this species

. sent from Ootacamund. It had a sharp taste recalling the flavour of nutmeg.

C. Tamala, Nees ; Agri. Ledg., 1896, No. 38. The Cassia Liqnea or Cassia
L8SIA Cinnamon ; the taj, kikra, kirkiria, sinkami, chota sinkoli, Lignea.

ifsor, dopatti, tamdld, thitchabo, thit-kya-bo, zarnab (tree), talispatri,

nsha-pattiri, tajpat or tej'pdt, lavanga patte, dieng latyrpat (leaves), etc.

le word tamdli occurs in the Raja Nirghanta, and tejpat is apparently
rived from the Sanskrit tvach. A moderate-sized evergreen tree of the
lalaya, rare from the Indus to the Sutlej, but common thence east-

to East Bengal, the Khasia hills and Burma, between 3,000 and
feet.

Adams (Comment, in Paulus Mgineta, iii., 238) and other writers

^ve identified the Malabathrum of the Greeks and of the Romans with
tejpat of India. There seems no doubt that the leaf of this plant has

Bn traded in and exported from India for many centuries. The leaf

in fact, a more important product than the bark.
History of Cassia JAgnea..—Owing to the confusion which existed in former History,
les with regard to the Cassia barks, it is almost impossible to give a coxmected

i6 of the history of any one of them. It may be observed that even in
i heyday of the East India Company the " Cassia " products mentioned in their
srds are almost invariably of Chinese origin. Hence Milbum (Or. Comm., 1813,
500), who gives a very clear account of the trade, both in the bark and the

"
3, wtuns traders against the coarse, dark and badly packed Cassia Lionea of

labar. It is, however, interesting to notice that the most recent investigations
show such a close connection between the Cassia trees of China and India that
the former, which appears actually to extend into Burma and Assam, has been
regarded by some authorities as a mere variety of the Indian c. Tatnaia. As
already observed, recent specimens of Cassia Lignea leave no room for doubt
that the better qualities of the Assam bark are derived from the true c. CanHia,
Bi.. and are, therefore, the genuine Cassiai Lignea of the ancients and the bark
wliich is so largely exported at the present day from Canton. Concerning the
Indian Cassia Lignea—the taj—there may be said to be two localities of supply, Xwo Chief

and thus two main sets of qualities : (a) Western and Southern India—the bark QnaIlUe«.

of <". xryiaiiifitin mainly, and (6) Eastern and Northern India and Burma, obtained
almost exclusively from *'. Trt.ii«/« and to a small extent from *'. obtuMi/wituMt and
c. iiirrx. Gamble suggests that the necessary forest regulations of Darjeeling may
have interfered with or restricted the trade. [Cf. Malabathrum, Garcia de Orta, Coll.,

Z3dii.; also Comment, by Ball in Roy. Ir. Acad., 3rd set., i., 409; Folium Indicum
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or Tomalapatra, Linschoten, Voy. E. Ind. (ed. Hakl. Soc), ii., 131 ; Jonston, Hist.

Nat. de Arbor., 1662, 172); Vincent, Periplus, etc., 1800, app., 12-8; Wight, Mad,
Journ. Liter. Sc, 1839, xxii., reprinted ia Edinb. New Phil. Journ., 1840, xxviii.,

20-32; Fliickiger and Hanbury, Pharmacog., 475; Pharmacog. Ind., iii., 209.]

CULTIVATION.—In The Agricultural Ledger {I.e. 3) particulars will be

found of the cultivation of tejfat in the Khasia and Jaintia hills. About
six square miles are said to be under the tree. It is usually found in

gardens or plantations of mixed jack and betel-nut palms. It grows

readily where there is heavy periodical rain followed by brilliant sun-

shine, but excessive and continued moisture injures the flavour of the

leaves. In the Khasia and Jaintia hills the trees are grown in regular

plantations seven feet apart ; the seedlings are raised in beds, and

planted out permanently when the plants are five years of age. The

tree takes five or six years to grow, comes into bearing at ten, and may
continue to give annual crops for one hundred years. The cultivation is in

the hands of the hill-men. In Sylhet the trees are self-sown ; the ripe

seeds fall from the trees into the soil and germinate. When the plants

are about a foot high they are transplanted. Great care is bestowed

upon them when they are young and tender. As constant exposure to

the sun would kill the shoots, they are planted behind bushes or trees

for protection. The undergrowth is kept down twice a year in the plan-

tations for the first eight or nine years ; after that the jungle is cleared

once a year in April. In some plantations the soil is dressed, but in most

it is never manured or irrigated.

The tejfat and cinnamon trees are different. The former are only

used for their leaves, and no bark or only a small quantity is collected in

the Khasia hills. No information is, in fact, available regarding special

Cassia Lignea plantations, though a fairly large trade exists in the bark.

Collection and Crop.—" Tejfot is plucked in dry and mild weather,

from October to December, and in some places the collecting is continued

to the month of March. The leaves are taken once a year from young
trees, and every other year from old and weak ones. On an average 15

seers may be obtained from one tree, but the quantity depends upon cir-

cumstances ; a tree yields from 10 to 25 seers of leaves in a year. The
average yield of leaf per acre in the Jaintia parganas is about 30 seers

without, and 2 maunds with, twigs. The whole of the crop from 400 acres

was worth last year as much as Rs. 1,100. The quantity of leaves from

the Sylhet district last year calculated on the turnover of the traders was
estimated at 14,470 maunds, and from the Jaintia district 20,000 maunds."

" In harvesting the tejfat the small branches are cut down with the

leaves and dried in the sun for three or four days. The leafy branches

are then tied up into convenient bundles ready for the market. In the

other case, the leaves are separated from the branches and packed in

bamboo nets of a cylindrical shape called hora or jungra, which are four

feet long by two feet in diameter. The packages are carried down the

ghaut roads of the hills by coolies to Sylhet." Mukerji {Handbook Ind.

Agri., 1901, 437-8) says that for propagation seed had best be obtained

from Sylhet.

Uses.—The leaves are commonly known as tezfat or tejfat, but since

the Natives call the leaves of any species of Cinnatnomum, by that name
there is some uncertainty as to which particular species is meant in certain

localities. It appears probable that C. Tatnala and its variety inter-

medium provide the tezfat of Bengal, the UnitedProvinces and the Panjab,
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it C. ohtimif'oliuni to some extent supplements the Bengal supply
('. nlbifloruin that of the Lahore bazdrs. Gamhh; says that

th bark uiid loaves of C. Titmalo, Nees, and ('. inijtfCHMinerrliim,

»«n., are collected and exported under the same namcis and without

tinction from the Darjeeling forests. The leaves of all these species

used in food, and also employed with myrobalans in dyeing and in

manufacture of vinegar (see p. 1 1 10).

The outer layer of Cassia bark yields an Oil which is utilised in the ou.

^nufacture of soap. Full details of the Chinese and other Cassia Oil so^.

ly be obtained from Schimmel & Co's. Reports (April-May, 1903,

\; April-May, 1904, 18-23, etc.). No oil is distilled from these barks

India. Both bark (taj) and leaves (tejpdt) are employed in Medi- Medicine.

IE, the latter being commonly identified with the " Folia Malabaikri,^^
" Indian Leaf," which was held in great repute by the ancients. But

^en the bark is used instead of cinnamon great care is necessary to

its not being adulterated with the injurious barks of several Adulteration.

ies of Litswa. [Cf. Reft. Cent. Indig. Drugs Comm., i., 126.]

C. zeylanicum, J9reyn; Talbot, List Trees, etc., 1902, 283; De Cinnamon,
idolle, Orig. Cult. PL, 146. The True Cinnamon or ddrchini (Chincse-

), karruwa (karua), lavanga, ohez, sanalinga, eringolam, kurundu {= in

Ion " the wood "), etc.

A fairly large tree, native of Western and Southern India, Tenasserim Habitat.

1 Ceylon ; in the last-mentioned country it is extensively cultivated

its aromatic bark. There is no evidence of the economic cultivation

India of this tree, though it is occasionally planted as an ornamental
useful bush in Bombay, Madras and Bengal. As a wild tree, however,

I

is plentiful in Western and Southern India from the Konkan south-

ards, rising on the slopes of the Ghats to 6,000 feet in altitude.

History.—It is somewhat significant that while Garcia de Orta (1563) gives full History,
biculars of both the Malabar and Ceylon industry and speaks of the plant in

former as plentiful and wild, subsequent writers should have ignored this

and confused the whole subject. Rheede figures and describes two forms Two Forms.

lunaittonmtn as met with in Malabar. These are doubtless the c. xeyianimtn,
n, and *'. inaci-orarputn. Hook.,/., discussed by Talbot. Is this the Camphor-
>d called Bhimaini alluded to as a lofty tree of the Ghats by Abul Fazl in the Bhinuini.

%-i-Akbari (1590, 79) and by Kirkpatrick {Letter of Tippoo, 1786, 231) ? Many
ion timbers are described as " Camphor-woods," and might easily have been

ttught to be obtained from the camphor tree. The name lavanga it will be seen
given to the Clove (which see, p. 527) as well as to the Nutmeg (see p. 791),

perhaps points to the time when these plants were not separately recognised.

In India various barks, as also twigs with their adhering barks, are sold as Indian Traffic.

Cassia Lignea and Cinnamon. But we are hardly more able to distinguish these

were the 16th and 17th century writers. Cassia bark was historically the

Bt to be known. The finest qualities were moreover said to come from China
the less valuable from Malabar. Cassia bark appetirs to have been known

1 China from about 2700 B.C. Malabar Cassia is mentioned by Strabo (a.d. 17)

in the Peripltis, a.d. 63 (ed. McCrindle, 18). In most of the classic works of

idia and Arabia a bark is alluded to that can only have been Cassia Lignea or Ddr
IdtU) Chini. It is in Sanskrit known as tvach and guda-tvach (= sweet-bark ). But it

IS in comparatively modem times only that Ceylon cinnamon appeared in the
markets of the world. Garcia de Orta speaks of the Malabar as wild, thus leaving

the inference permissible that Ceylon wtis cultivated (see below under Trade). He
tells tis that the Chinese traders exchanged their merchandise for the spicy barks
of Ceylon and Malabar and carried these to Persian and Arabian ports. He
BOggests that the name ddrchini, given to these beirks, took its origin from this

eircurastance. Garcia would thus seem to have been unaware that cassia bark
was also well known in China and hence the Chinese may have only purchased
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the Indian as a cheaper qutility than their own. The Arabs, through whose hands
much of the cinnamon passed, called it kirfat-ed-ddrsini, a word corrupted into

kirfah and which survives as kalfah, the name given to-day for the commercial
bark of Malabar. Garcia observes that the Chinese, in order to enhance the value
of the bark sold by them, gave it mythical names and stories. Strabo speaks of

cinnamon growing in South India—at the beginning of the torrid zone. The name
cinnamon is thus considerably older than the time of the Chinese trade with
India and was, in fact, intimately associated with the very earliest Arab dealings.

The systematic cultivation in Ceylon does not appear to have been under-
taken much before the Portuguese and Dutch conquests of the island (De CandoUe).
It became a State monopoly, and, as Garcia de Orta tells us, rose in price
very greatly in consequence. The most stringent and cruel laws were instituted

to protect the monopoly, which, on the island passing over to the British in

1796, were mitigated and finally in 1833 the ciiltivation was made free and thus
ceased to be a State monopoly.

[Numerous Indian writers might be mentioned on the subject of the production
and manufacture of Cassia and Cinnamon, such as :—Acosta, Tract, de las Drogas,

1678, 2-18 ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc), ii., 76; Pyrard, Voy.
E. Ind., 1601 (ed. Hakl. Soc), ii., 358 ; Joret, Lea PL dans VAntiq., 1904, ii.,

262; Clusius, Hist. Arom., in Hist. Exot. PI., 1605, i., 169; Piso, Mant. Arom., in

Ind. Utri.reNat. et Med., 1658, 165; Jonston, Hist. Nat. de Arbor., 1662, 162-70,
pi. 63-4; Herbert, Travels, 1677, 342; etc., etc.]

CULTIVATION AND PREPARATION.—The following account of

the propagation, cultivation, and method of preparing the bark is mainly
an epitomised and annotated version of Nicholls' article {Textbook Trop.

Agri., 190-3), and is therefore not a statement of any South Indian in-

dustry, for in fact none is known to exist.

Although in its wild condition it grows to a large tree, the plant exists

under cultivation as a coppiced bush. It is cut down to the ground at

about the sixth year, when straight shoots spring up to be again cut

down two years after, and in time the stools become of great size. The
straight shoots are mentioned by all the early writers and are figured by
Jonston (I.e. t. liii.).

The best soil, says Nicholls, is a sandy loam mixed with humus, but
the tree will grow in the tropics on almost any soil, though unsuitable

soils and climates produce inferior bark. Plants may be raised by cut-

tings, layerings, or by ripe and fresh seed. The usual way is to plant

the seed out in the fields, at distances of 6 or 7 feet apart ; the ground
being well broken up, and wood-ashes mixed with the soil. Four or five

berries are sown in each hole and branches of trees are laid on the ground
to protect the seedlings from the sun. But if dry weather follows germina-

tion, which takes place in from two to three weeks, many of the seedlings

may perish, and it will in consequence be advisable to have a reserve

of plants raised in nursery-beds to fill up vacancies. After the plants

are established, little more cultivation is needed than to keep the ground
free of weeds. By the sixth year the first shoots can be cut, when two
or three will usually be 5 or 6 feet high, and in a condition for peeling. Two
years afterwards the shoots that grow up after the first cutting may
be reaped.

Preparation.—The shoots are cut off and the tops removed so that

they are left from 3 to 5 feet long. The leaves and side branches are

cleared and two longitudinal slits made with a sharp knife, one on
each side of the shoots. When the cutting has taken place in rainy

weather the bark comes away easily, but as a rule it is necessary to rub

the sticks firmly with a piece of smooth wood, such as the handle of the

knife ; the rubbing helps to disengage the bark. The pieces of bark

thus separated, after^an hour or^so, are put one within the other, collected
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Trade
into bundles, pressed, and bound together. They are then left for a day
or so, until a slight fermentation sct^s in, which allows of the scraping off of Sorftping.

the epidermis and the pulpy matter underneath, by means of a curved

knife. The barks are then put together as before, but cut into lengths of

)ut 12 inches, placed on wickerwork platforms, and left to dry in the

le until the second day, then finished in the sun. As they dry they

itract into the appearance of quills, hence that name was given to them. Quuu.

le dry spice is made up into bundles of about 30 lb. each, and three bundles

made into a small bale. The bark of the larger shoots cannot be

ide into quills, but is removed in thick pieces and sold with the

rk of the prunings as " chips," which fetch a low price owing to in-

ferior flavour. The estimated yield per acre is said to be 150 lb,, but might
probably be increased by high cultivation. The true cinnamon, it may
be added, is very commonly adulterated, especially in powder form, with AdaiteraUon.

the Cassia Liqnea discussed above.

iJKk Oils.—Three Oils are obtained from C zet/lnnicnm : the bark yields oib.

^^Bential oil of cinnamon, to the extent of | to 1 per cent. ; from the

^^Mves is expressed a brown viscid essential oil, sometimes exported from

l^^ylon as "Clove Oil" (it has a somewhat similar medicinal value to

the true oil of cloves) ; and from the root a yellow oil which is specifically

jhter than water and has a strongly camphoraceous flavour. In their

)ort for April-May, 1904, Schimmel & Co. discuss several reactions

distinguishing between Ceylon cinnamon oil and cassia oil, with

ich the former is not infrequently adulterated. [Cf. Gildemeister and
)ffmann. Volatile Oils, 1900, 377-92.]

TRADE IN CASSIA AND CINNAMON.- Cassia Lignea.—In Official Indian
itdstics returns are given of the imports from foreign countries and Trade
the portions of these re-exported, but no mention is made of the ^°: Cassia

)orts of Indian-grown Cassia Lignea. On the other hand, under ^^8^®**
/->!• • f T T 1 1 f

Exports.
name Cinnamon, returns are given of Indian-grown bark from

kdras and Bengal, but no mention of Bombay. It would seem probable

it these exports of Indian Cinnamon are, in reality, the exports of

ian Cassia Lignea. Regarding the Imports of the bark a slight imports.

urease is noticeable, viz. from 20,014 cwt., Rs. 5,41,135, in 1899-1900

24,075 cwt., Rs. 6,01,906, in 1902-3, and to 23,421 cwt., Rs. 6,92,559, in

)6-7. The most noticeable features in these imports are the extreme
ictuations in the trade from Hongkong (15,024 cwt. in 1899-1900 to

173 cwt. in 1903-4, and 10,955 cwt. in 1906-7), and the corresponding

)ansion in the traffic from Chinese treaty-ports. There was also a

isiderable increase (45 per cent.) in the imports from the Straits

tlements up to 1903-4, when the quantity imported was 5,795 cwt.,

It since then this has fallen to 467 cwt. in 1906-7. Three-fourths

these imports are taken by Bombay—the great Indian emporium in

ie drug trade. There is also a re-export which usually amounts in Be-«zporta.

quantity and value to about one-fifth of the receipts. The chief

countries to which the drug is re-exported are Persia and Turkey-
in-Asia.

The bark known as kalfah (to which reference has been made) Kalfah
is imported by Bombay town, coastwise from Malabar, and is appar- Bark,

'ntly used to adulterate the Chinese bark. It sells at about Rs. 5 per

iiaund of 37^ lb., or say 2^ annas a pound. According to the Report of the

Central Indigenous Drugs Committee (1901, i., 119), the price of Chinese
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THE COLOCYNTH

Uses.

Imports
IJow-priced.

CITRULLUS
VULGARIS
Water-melon

Cassia is from 3 to 5 or even 8 annas per lb., according to purity. [Of.

also Mus. Reft. Pharm. Soc. Gt. Brit., 1895-1902, 48-56.]

Value.—The uses of cinnamon bark and oil, both in food and
medicine, are sufficiently well known to render description unnecessary.

In India and Ceylon cinnamon is largely replaced by taj or halfah barks.

The position of the Ceylon cinnamon with India may be judged of by
the fact that the imports are unimportant, and moreover low-priced,

so that it may be said there is hardly any demand in India for the fine

qualities. But, conversely, the exports from India to Ceylon, of locally

produced cassia bark or cinnamon, seem of expanding importance.

This traffic was 5,393 lb., Rs. 2,530, in 1899-1900; 26,686 lb., Rs. 8,221,

in 1903-4; and 21,040 lb., Rs. 7,697, in 1906-7. It goes mainly from
Bengal and Madras and to a small extent from Burma. As already

stated, there is no evidence whatever of any economic cultivation

of C. zeylanicutn in India, and the bark exported as cinnamon must
therefore be Cassia Lignea, or at most wild cinnamon, the collection

of which in N. Kanara is mentioned both by Talbot and Dymock as

important. It may be here added that so long ago as 1687 Thevenot
{Trav. in Levant, Indostan, etc., pt. iii,, 109) speaks of wild cinnamon in

Cochin.

Wild
Oinnamoi] Bark,

D.E.P.,
ii., 329-31.

Colocynth.

Habitat.

Wild Fruit.

Cultivated.

Medicine.

Oil.

Trade.

D.E.P.,
ii., 331-3.
Water-
melon..

CITRULLUS COLOCYNTHIS, Schrad. ; Fl. Br. Ind., ii.,

620 ; Duthie and Fuller, Field and Garden Crops, 1882, pt. ii., pi. 57 ; Phar-

macog. Ind., ii., 59; White and Humphrey, Pharmacop., 1901, 145-6;

Cooke, Fl. Pres. Bomb., i., 537 ; Duthie, Fl. Upper Gang. Plain, i., 374-5

;

CucuRBiTACEiE, The Colocynth, indrdyan, mdJcal or muJchdl, Jchdrtwna,

tuh or karwa-tu, ghurumha, trund deda, henzil, Jciydsi, etc. A creeping

or climbing herb found wild in the waste tracts of North-West (Sind,

Dera Ismail Khan, Multan and Bhawalpur, etc.). Central and South

India ; is indigenous also in Arabia, Western Asia, Tropical Africa and

the Mediterranean region.

The fruit (the " wild goiird " of 2 Kings, iv., 39) is in size and shape
much hke an orange, marble-green on the surface and changing to yellow as

it ripens. The fresh fruit is sold by the herbalists of India, being collected

from wild supplies. To meet the requirements of the Medical Depots an effort

has been made to cultivate it specially at the Saharanpur Botanic Gardens. The
intensely bitter taste of the pulp is due to an amorphous yellow glucoside,

Colocynthin, which is fotind in it to the extent of about 0"6 per cent., but not
in the seeds. The fruit is a drastic purgative, and is so used both in Native and
European Medicine. The Indian extract is in fact quite as active as that of

the European drug. The yield is about 110 lb. compound extract to 60 lb.

dried fruit.

The seeds contain from 15 to 17 per cent, of a fixed Oil which is said to

make a useful illuminant, but though inquiries were recently instituted in Sind
and other localities, no one could be discovered who was in the habit of using

the seeds in any form. For the London market the peeled fruit is imported
chiefly from Smyrna, Trieste, France, Spain, and more rarely from Persia. The
impeeled fruit is brought from Mogador. The Indian fruit has a much thinner

pulp, which cannot be separated from the rind. According to the authors of

the Pharmacographia Indica, large parcels, collected and dried up country, come
into market in December to January and are sold at about Rs. 1 per 100 fruits.

[C/. Rept. Cent.' Indig. Drugs Comm., 1901, 154 ; Dowzard, Pharm. Joum., Sept.

12, 1903.]

C. vulg-apis, Schrad. ; Fl. Br. Ind., ii., 621 ; Duthie and Fuller>

I.e. pt. ii., 56, tt. 55-6 ; Duthie, Fl. Upper Gang. Plain, i., 375 ; Cooke,

Fl. Pres. Bomb., i., 537 ; the Water-melon or tarbuza, tarmus, kalinda,
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THE WATER-MELON
CITRUS

Orange, Lemon, etc

Bitter and
aweit.

I, kalingad, kalamjari, karigo, pitchapullum, etc.
;

pateca, Portu-

5, and batiec indi {haltikh) Persian . It appears to bo the Angaria

many ancient herbalists aiul travellers, and the bathiec, batiec, biUch,

., of the Arabs. It is the abaUichim (melons) sighed for by the Israelites

the exodiis.

iH extensive climbing annual, cultivated throughout India and all Hi*iut.

ti countries. Is supposed to be indigenous in tropical Africa,

is usually sown in January-February, the fruit ripening in the SeaMns.

ginning of the hot season. In the United Provinces a special form,

)wn as kalinda, is sown in June and ripens in October. In

rn India (Sind more especially) the water-melon is a kharif crop

Very frequently grown on the sandy beds of rivers, where
Hity of room and a copious supply of water are available. Mention is

m made, by writers on this subject, of a special form grown in Bikanir specui Races,

almost pure sand, the fruits being often practically underneath the

There are thus doubtless many cultivated conditions or states,

it vary in the colour and flavour of the pulp, and season and locality

production. The wild plant may be either bitter or sweet without

ly observable structural differences. The bitter form {(J. amaruH,
\rad.) comes very close to C. Coloct/nfftis, when that species is

Itivated. The bitter water-melon is in Sind known as kirhtU and is Medicine,

as a purgative Medicine.
he water-melons of the Upper and Central Provinces are the best. They
extensively employed in the preparation of sherbets. The seeds yield a

ipid Oil used both as an illuminant and in cooking. In times of scarcity OiL

are pulverised and baked into bread. In medicine, they are in considerable
land on account of their cooling, diuretic and strengthening qualities. [Cf
%-i-Akbari (Blochmann, transl.), i., 65; Garcia de Orta,, Pateca, Coll., xxxvi. ; also

^mment. by Ball in Boy. Ir. Acad., 3rd. ser., i., 653 ; Linschoten, Voy. E. Ind. (ed.

d. Soc), ii., 35 ; Mandelslo, Travels, 1638, in Olearius, Hist. Muscovy, etc.,

86 ; Buchanem-Hamilton, Stat. Ace. Dinaj., 196 ; Lawrence, Valley of
ahmir, 348; Firminger, Man. Oard. Ind. (ed. Cameron), 1904, 230, etc. For

I Anguria or Batiec or Pateca :—Rauwolf, Trav., ii., 4, in Ray, Collection Travels,

124; Coryat, Crudities, 1611, i., 396; Salmeisius, Horn. Hyles latricce,

n. Exer., 1689, 37 ; Rumphius, Batteca or Battich, Herb. Amb., 1750, v.,

-3, t. cxlvi. ; Joret, Les PI. dans VAntiq., 1904, ii., 252 ; etc.]

ap. flistulosus, Stocks ; Duthie and Fuller, I.e. pt. ii., pi. 47 ; the

s, tendu, tensi, tinda, meho, alvinda, titak, etc.

is seems a peculiar form fairly local and much less known than the pre-

Chiefly met with in the United Provinces, PanjAb and Sind, where it

specially designated dilpasand. Cultivated along with other melons from Vegetable,

pnl to October, and eaten as a Vegetable, not as a fruit, being cut into sec-

jns, the seeds removed, then boiled in water, next in milk. Cut into still

taller pieces it is cooked in curry, and also fairly largely pickled and candied,
is in much demand both by Muhamraadans and Hindus, but appears as a

le unknown to Europeans. The seeds are used medicinally. They are Medicine,

dried and eaten parched.

CITRUS, Linn. ; Bonavia, CuU. Oranges and Lemons Ind., etc., D.EJP.,

1890 ; also Fl. Assyr. Monuments, 1894, 65-72 ; Victor Loret, Le Cedratier, "•• 333-5a

1891 ; Garcelon, Fifteen Years vnth the I^emon, 1891 ; Moore, Orange i^****'"'

Culture, 1892; Nicholls, Textbook Trop. Agri., 1892, 144-58; Cooke, Srank«tc.

Fl. Pres. Bomb., 1901, i., 188-91 ; Duthie, Fl Upper Gang. Plain, 1903,

139^2 ; Prain, Beng. Plants, i., 306-7 ; Firminger, Man. Gard. Ind. (ed.

Cameron), 1904, 276-84
; Brandis, Ind. Trees., 122-3 ; Rutace^.

production in

The different forms of the Orange, the Lemon, the Citron, the Lime thexropioa.
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CITRUS
History

West Indies.

India.

Literature of the
Orange, etc.

European
Classic
Authors.

Oultivation in

Bnrope.

THE ORANGE AND LEMON

and tte Pomelo constitute a tropical assemblage of fruits in many respects

comparable with the apple, the pear, the peach, the plum and the cherry

—a temperate series—though the former are infinitely more valuable

than the latter, because more widely cultivated and more extensively

used. Moreover, since the orange is consumed very largely in temperate

climes, cultivation in the tropics has to be made on the basis of the foreign

as well as the local demands, so that oranges, lemons, etc., have become
regular articles of trade all over the world. Until very recently Europe
obtained its supplies of these from the warm temperate tracts of South
Eui'ope itself and from the islands of the Mediterranean and the At-

lantic, adjacent to Africa. For some years the quicker transit of steam
navigation has permitted supplies to be drawn from a greater distance

than formerly, and both Europe and America have, in consequence, come
to be very largely supplied by the West Indies. The great success recently

of the fruit trade of these islands has given a useful suggestion of India's

possibilities. There would seem every chance that a large trade may in

the future be done in exporting some of the fruits of India to Eiirope, more
especially the thin-skinned Bombay pomelo. \Cf. Ferrari, Hesper.,

1646; Jonston, Dendr. Hist. Nat. de Arbor., 1662, 10-27, pi. vi-xviii.

;

Commelyn, Hesper., 1683, 1-47 ; Salmasius, Plin. Exer., 1689, 666-77
;

Lecomte, Beschr. Keyser. China, 1698, 79 ; Sterbeeck, Citricult., 1712,

1-60, 66-181 ; Volkamer, Nurnh. Hesper., 1708-14 (2 vols.) ; Clarici, 1st.

delle Piante, 1726, pt. iv., 593-751; Rumphius, Herb. Amb., 1750, ii.,

tt. 24-35; Forster, PI. Esc, 1786, 35; Gallesio, Traite du Citrus,

1811; Macfadyen, Ciirus of Jamaica, in Hooker, Bot. Misc., 1830,

i., 295 ; Targioni-Tozzetti, Cenni Storici, etc., 1853 ; also Review
of same by Bentham, Journ. Hort. Soc, 1855, ix., 133-81 ; Risso

et Poiteau, Hist, et Cult, des Grangers, 1872 ; De Candolle, Orig. CuU.

Plants (Engl, transl.), 1884, 176-88 ; Lelong, Cult. Citrus in California,

1900.]

History.—So much has been said on the history of the species of Citrus in

the works above indicated, that it seems almost superfluous to attempt &
review of the more interesting particulars, except such as have a practical bearing
on India. The Sanskrit and Chinese records of the properties and uses of these

plants carry ovu" knowledge back to a time prior to the first mention of the

European tradition of the Garden of Hesperides, with its golden-coloured and
beautiful fruits, whatever these may have been. \Cf. Susruta, Ayurveda,
(d'Hanvantare) ed. Hessler, 1844, iii., 179.]

It seems fairly certain that the citron fruit had been carried to Evirope

by traders long before the attempt was made to cultivate the plant there.

It was valued as a perfume and also used to protect clothes from insects.

Pieces of certain imported coniferous woods were similarly so employed, and
the Romans appear to have supposed that the fruits brought from Media were
those of the self-same plant as the scented cedron wood. There can be little

doubt, therefore, that the modem word Citrus was derived from Cedron and
owes its origin to the circumstance mentioned.

Theophrastus (about 350 B.C.) calls it the Malum Midicum or Molum As-
syrianum, and thus may be viewed as confirming the early traditional source

of the Citron. But he speaks of it as raised from seed sown in vases and seems
to be alluding to that instance from hearsay, as the practice with the Medes,
rather than to be narrating a custom followed by the Greeks. There is, how-
ever, an amusing story contained in a fragment of the comedy of the Antiphanes,
quoted by Athenseus, which, if it can be trusted, would suggest a possible much
earlier ciiltivation in Europe than can be established by direct historic facts.

So again the compilation known as the Geoponica (prepared in the 10th century)
is supposed to be quoting certain authors who describe the cvdtivation of the
citron several centmries before Christ, but here again it is perhaps hardly de-

sirable to put much confidence in these writers. It may thus be affirmed that
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I LIME AND POMELO
CITRUS

History

DerlTation of

Name Citron.

direct evidence of cultivation in the gardens of the Romans do«s not ekist prior

to the first century of our era.

Pulladius (De re Ruatica, iv., 10), who lived posHibly about the fifth century(A.D.),

narrates the methods pursued by lum in cultivating the plant in his Sardinian and
Neapolitan possessions, so that its cultivation in Italy by the 3rd or 4tb centuries

may be accepted as having been fully established, though for many centuries the
: s mode in Europe was but slow, down to the 11th or I'ith centuries.

.]ay be said that while the orange is indigenous to China, and the limes
111 nulla, that the citron originated very possibly in Persia sjid Media, while the
lemon is so closely associated with the Arabs fis to suggest its having come
from Arabia. The Arabs, at all events, carried its cultivation to Africa, Egypt
and Europe. In the 10th century, for example, we read of them conveying it

jm the gardens of Oman to Palestine and Egypt. So also it is generally
' Bpted that the fruit held in the hand by the Jews during the Feast of

emacles has for many centuries past been the citron. Risso has, however,
iuced evidence which he thinks goes to show that the Hebrews did not very
libly know the citron much before the beginning of the Christian era, hence
[contends that it was very likely not the fruit so used by the early Jews,

ier writers have, however, contended that the Jews were scarcely likely

lave changed the symbol and yet retained the ceremonial. And it is, more-
r, well known that a close relationship subsisted for many centuries between
Hebrews and the people of Media and Persia, so that there is no reason why
should not have known of the citron long before the Romans. There is,

rever, a long interval between the first European classic references to the

it and the detailed accounts of medicinal and horticultural writers. To
le over this gap, Loret assumes a knowledge in these plsnts, possessed

the Arabs, Jews and Egj'ptians, very much more ancient than the earliest

historic record. For example, the earliest Arab and Persian writers who knew of ^^kb Writer*,

citron and lemon are :—Serapion (De SimpL, i., 1) and Rhases {ConL, i., uU.

il9), who describe the former, while the latter is alluded to by Ibn Baithar.

^cenna {De Med., ii., 2, 1 16, 433)—the author most frequently cited—apparently
fused these pleuits. [C/. Paulua ^gineta (Adams Comment. ), 1847, iii., 472.]

fiThe orange was not known until much later than the citron or lemon.
ioni-Tozzetti tells us that it w£is conveyed from India to Arabia about the
century. We have no knowledge of its having reached Europe for a couple of

turies later, when it seems to have been carried by the Moors to Seville. In

f
13th century we retid of its cultivation at Palermo and Rome. But, according
le most generally accepted opinion, the bitter orange reached Europe before

oweet. Lecomte says that the Portuguese claim to have taken the sweet
ige from China to Portugal somewhere about 1545.

[
It is remarkable that many of the Indian authors, who might be expocted Indian Autlion.

iSord useful historic particiilars regarding the citron, lemon and orange, fire

it regarding these plants. Marco Polo makesno reference to them, but Varth6raa
ivels (ed. Hakl. Soc), 1863, 190), who in 1510 visited Cemanor and subsequently
Ion, speaks of the sweet oranges (melangoli) of both places, and says of Ceylon
they were the finest in the world. Vertomannus {Voy., in Hakl. Voy., 1811.

1 677), a gentleman of the city of Rome, who also visited Cananor and Narsinga
|603, says the " soyle beareth neyther wheate nor vynes, or fewe other fruites,

Bpt Oranges and Giourdes." Baber {MemoireSy 1519 a.d., 327-9) mentions nine
different kinds of t'itvun, as known to him. This is the earliest complete statement
regarding Indian cultivation. The Ain-i-A]d}ari, written 1590, amplifies some of
the particulars given by Baber, but tidds nothing very material. \Cf. Blochmann,
transl., i., 69 ; also Jarrett, trtmsl., ii., 124.] The Emperor Akbar, we are told,

iicouraged the cultivation of all fruits and brought expert gardeners for that
iipose from Persia and Tartary, who doubtless carried to India with them all

i.iit was good and desirable in the way of new fruits from their own countries.
Linschoton

(
Voy. E. Ind. (ed. Hakl. Soc,), 1598) makes frequent mention of the

ranges, lemons, etc., of India, Ceylon and other countries visited, but in such
Mguage as to imply that his readers knew everything about them. Rheede,
I the other hand, who, in 1686, figured and described the plants of Malabar,
>d thus practically of Cananor, makes no allusion to the orange or the lime,
lile Herbert {Travels, 1677, 333) speaks in the highest terms of the oranges
'i lemons of Mangalore : in the case of the oranges, " the rind," he tells us,

vas no less pleasant than the juice." A century or so later Rheede and
^iorbert were followed by Rumphius, who gives a full description of several

3iy
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CITRUS
AURANTIUM
Orange

THE BITTER AND SWEET ORANGES

China.

Ointra.

D.E.P.,
ii., 335-48.

Orange.

Bitter.

Sweet.

Chief Kinds.

Santara,

oranges, lemons and pomelos. One or two of these he speaks of as wild. The
sweet orange, however, he regarded as a native of China, but adds, " some con-
sider it a native of Amboina." Numerous writers refer to the efforts made in
India to improve and increase the orange and lemon supplies of that country.
There need, therefore, be little cause for surprise that the oranges of Cintra
should have reached India even before Baber's time. Dr. Hunter long years ago
suggested that the name for one of our best-known forms of orange, viz. sengtereh
(of Baber) or santara (as it is nowadays called), was but a Hindustani corruption
of Cintra, thus indicating its having been brought from Portugal. The name
aumntitim given by botanists to the orange does not come from auram gold, but
is derived from the Arabic ndrandj. This became ndrendj {narang) in the Persian,
and its equivalent in Sanskrit is ndgaranga and in the Hindustani ndrangi. Names
that begin with nar generally denote fragrance. The name orange came to English
through the Moors, and became ndranjo in Spanish, laranga in Portuguese, arancio
in Italian, oranger in French, orangenhaum in German, and the like. \Cf. Ligon,
Hist. Barbados, 1657, 69 ; Terry, Travels E. Ind., 1665 (ed. Havers), 343 ; Ovington,
Voy. Suratt, 1689, 423 ; Le Comte, Mem. de la Ghine, 1696, i., 173 ; also Bret-
schneider review. Hist. Europ. Bot. Disc, in China, 15 ; Forster, PI. Esc, 1786, 35 ;

E.I.C. First Letter Book, 81 ; Wise, Hindoo Medicine, 191 ; Wiesner, Die Rohst.

des Pflanzenr., i. ; 653, ii. ; 584, 631 ; Joret, Les PI. dans UAntiq., 1904, 282-3.]

C. aurantlum, Linn.; Fl. Br. Ind., i., 515; Roxburgh, Fl. Ind.,

iii., 392 ; Woodrow, Note on the Oranges and Lemons of India, 1890

;

Deman, Relative Merit of Stocks on which to Bud Oranges, U.S. Deft. Agri.

Bull., 1891, No. 4 ; also Division of Pomology, Bull. No. 1, 57-87 ; Reft. Settl.

Amherst, 1891-2, 47-50, 160-1; 1896, 24-5; Kew Bull., 1894, 117-9 ; 1895,

266-71 ; Webber, Fert. of Soil as affecting the Orange in Health and Disease,

in U.S. Yearbook Agri. Deft., 1894, 193-202 ; Stephen, Suft. Gov. Gardens,

Nagfur, 1899 ; Mukerji, Handbook Ind. Agri., 1901, 490-2 ; Aaronsohn

und Soskin, Die Orang. von Jaffa, in Der Trofenfflanzer., 1902, vi., 341-62

;

Cooke, Fl. Pres. Bomb., 1903, i., 190-1 ; Duthie, Fl. Uffer Gang. Plain,

1903, 141-2 ; The Bitter (or Seville) and also the Sweet Orange.

The bitter (or Seville) orange, though sometimes spoken of as indi-

genous to India, is there very little cultivated. The so-called wild, or

perhaps only fully acclimatised plants that have been recorded as met with,

are botanically nearer the sweet than the bitter (or marmalade) orange. It

seems highly probable, on the other hand, that at least some of the forms

of the Sweet Orange came to India via Assam, the route along which many
other Chinese plants have passed westward into Hindustan. There may
be said to be four or five chief centres of Indian orange production :

—

Sylhet in Assam ; Nagpur in the Central Provinces ; the lower ranges of the

Eastern and Central Himalaya (Sikkim, Nepal, Garhwal and Kumaon)

;

Delhi in the Panjab ; and the Deccan and South India (Poona, Coorg, etc.).

Bonavia speaks of four chief races of this fruit, viz. (1) the Santara (a

word which he writes " Siintara " and regards as of Sanskrit origin and

not (as stated above) a corruption from Cintra)
; (2) Keonla, or the

common naringi, produced here and there all over the country in gardens,

not special plantations
; (3) the Malta or Portugal—the blood-orange,

introduced in 1852 and now fairly successfully produced at Gujranwala

and also in gardens at Lucknow ; and (4) the Mandarin of some writers

(C. nobilis, var. major), a native of China and Cochin-China and the

Tanjerine (C. nohilis, var. minor). Both these are occasionally met

with in gardens but can hardly be regarded as important Indian fruits,

although one of them appears to have been crossed with the santara in

producing an orange commonly met with in some parts of the Deccan

and South India, which is sometimes called " Indian Mandarin."

The santara or sungtura {ndgaranga of Sanskrit) is by far the best
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THE ORANGE PLANTATIONS OF INDIA

quality, and may be said to be distinguished by its yellow colour and

loose skin or jacket. This is the orange of the special Indian plantations

where orange-growing becomes an important industry. But there would

appear in India to be several very distinct forms of the santara, due very

pos.sibly to peculiar methods of cultivation or special climates. The
distribution of the races of santara orange might be given as follows :

—

IP

the north, Nagpur, Delhi, Alwar, Gargaon, Lahore and Multan ; in

I
west and south, Poona, Shevaroy, Madras, Coorg and Ceylon ; in the

m, Nepal, Bhutan, Assam, Khasia and Burma.
I The Sylhet or more correctly the Khasia orange is the best of

e series, and it may be described as the fruit known in Europe as the

^Jhina orange. One of the most useful papers on this subject is that

C. Brownlow {Journ. Agri.-Hort. Soc. Ind., 1869, 372, briefly reviewed

he Dictionary). The Sylhet orange, he says, is invariably raised

seed, and the plants come into bearing in four to six years. It

ilieved that the seedlings do better than grafts or buddings, though

latter come sooner to maturity and afford a more uniform quality,

en grafting is pursued the stock usually employed is the lime, and
e say the 'svild plant is preferable to the cultivated.

Since the present article was penned, B. C. Basu has contributed

Journ. Ind., 1906, i., pt. i., 62-7) a most interesting account of the

hasia hills orange and its cultivation, for which space can only be found

tthe
merest abstract. The area where produced, he observes, is corn-

ed within one hundred square miles. The plantations commence on
plains and rise to an elevation of 1,500 feet. The gardens extend

} for some distance into the interior along the deep valleys which cut

the southern face of the Khasia hills. From that narrow tract of

country is drawm the bulk of the oranges consumed in Bengal and Assam.
The great earthquake of June 1897 destroyed, however, a large number

the orange gardens, many of the most productive of which lay on the

of the hill streams and owed their fertility to the silt left by the

ual floods. The orange is said to do best on limestone soil. The
ia people recognise only one variety, though they admit a wide range

quality exists—dependent mainly on soil and the aspect of the garden.

The special merits of individual plants are not perpetuated owing to the

ost invariable habit of raising stock from seed. The fruits with thick

are preferred even though the pulp is less juicy, because they stand

dling better. So also late ripening is advantageous in point of price.

Basu's account, it may be observed, differs here and there very
;htly from that given by Brownlow. Seedlings, he says, are trans-

ted when two or three years old, and during May and June. A hole

ade and the young plants deposited at distances approximately of

feet apart. Manure is never used. By the end of the rains a number
shoots have usually formed, and in time one of these is preserved, and

ie rest, as also the parent stem, removed. The plants begin to bear in

Wight to ten years and the duration is uncertain owing to the ravages of

flie borer insect, which destroys large numbers of plants annually. The
orange season commences in November and closes in March. The export
ia in the hands of Bengali traders, who mostly live in Sylhet, hence the

orange being often spoken of under that name. The usual wholesale

price is from Rs. 10 to 20 per " hundred," equivalent to about 2,300 fruit«.

The supply intended for Bengal is taken down to Chhatak. If carefully
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arranged on a trellis, no two fruits being allowed to touch each other, and
then suspended from the roof of the house, the fruit may be preserved

for months.

This orange is conveyed by boat to Calcutta, where it is sometimes
spoken of as kamld-nebu, from which circumstance Prain thinks it may
be inferred the orange was derived from the kingdom of Comilla to the

east of Calcutta, and not from Upper India. There is but one complaint

in Bengal against the present supply, namely that it comes in the cold

in place of in the hot season. This has led to numerous efforts, with
indifferent results, to obtain a second supply of equal merit from other

localities. In Kullu, for example, the fruiting season is much later, and
an effort has accordingly been put forth to send supplies to Simla in

April and May.
Nagpur.—Mr. J. H. Stephen, Superintendent of the Government

Botanic Gardens, Nagpur, published in 1899 an instructive account
of the production of oranges in the Central Provinces. Mr. A. Ross, in

a letter published in Firminger (I.e. 277), furnishes other particulars

of interest. Stephen inspected several large orange plantations and
found that where carefully cultivated and liberally irrigated the trees

were healthy and fruited freely ; where neglected, the yield was so low
that the gardens were not remunerative. In every instance the plant

grown was the Nagpur suntra budded on the sweet lime. This is believed

to produce a thinner skin and a sweeter and more luscious fruit than when
budded on the citron or jambiri. The Sylhet system of raising from seed

seemed nowhere to be followed, because it is believed that such plants

take from fifteen to twenty years to come into bearing. The lime is sown
in January to March, and when a year old the budding of the orange is

made on the seedlings. They mature in the sixth or seventh year, and

in about nine to twelve years are in full bearing ; after that date they

decline. In Nagpiir the orange yields (or can yield) two crops a year.

The plants flower in February to March, and the fruit is ripe in

November to December or January. The second flowering is in June

to July, and the fruit ripens in March to April. The oranges of the

second crop are the sweetest, and, coming as they do at the beginning

of the hot season, are much valued. These are plucked green, and thus

are rarely allowed to change into the characteristic yellow colour of the

other crop. On this account some writers have regarded them as being

bergamot oranges.

About the middle of May the roots are exposed and the plants

manured (according to Ross, the roots are exposed and the manure given

in October). Pruning is unknown in the Nagpur groves, and, except to

be watered freely in the hot season, the plants receive little or no further

attention. R. S. Joshi, Rai Bahadur, has just published an account of

the orange cultivation of these provinces {Agri. Journ. Ind., 1907, ii.,

pt. i., 64-9) which will be found to richly repay perusal. In the details

of cultivation he makes, to all intents and purposes, the same facts as

already exhibited. He urges the necessity for high cultivation, especially

on soils with a liberal supply of lime, and reaffirms belief in budding.
" The stock generally used," he says, " is the sweet lime {miiha nimbu),

but the common citron (zamhuri) is also very often utilised. Buds of

the orange grafted on the latter stock produce trees which yield fruits

with a very loose skin, whilst those on the former stock have a more closely
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oring jacket, showing that the stock has a distinct influence on Che

ml. The loose-jacket oranges are preferred for local consumption but

are not so good for export, as they do not stand carriage well. Trees

raised from citron stock come into bearing more quickly and have a

somewhat longer life, but the fruit from the sweet lime is sweeter and
has a thinner skin."

Speaking of the diseases of the orange, Joshi says that in Nagpur oueues.

most serious is caused by a fungus which results first in the withering

he tips of the branches, the rot gradually extending down till the whole

is destroyed. The produce of the Nagpur gardeiLs goes mainly to Eipotti to

bay, but reciently Calcutta has drawn on the Central Provinces. If
^°'°^^'-

late crop could be made a special feature, it seems probable the Nagpur
ply would be much appreciated by Bengal.

Delhi.—The oranges of this locality are inferior to those of Sylhet and Delhi
)ur. The rind is thick and the juice relatively poor, both in flavour

quantity. The supply of the so-called Delhi orange, which, in ad-

on to meeting the local markets of the United Provinces and the Panjab
some extent drawn upon by Bombay, comes from the neighbourhood

Delhi itself and from Gargaon, Saharanpur and Alwar, etc. Nepal,

hwal and Kumaon produce small but sweetly flavoured santara samara

ges. Dr. Bonavia tells us that the sweetest orange he ever tasted ^^a?«.

grown in Nepal.

Poona.—Woodrow wrote a useful report of the orange cultivation Poona.
Western India which was published by the Director of Land Records

1890, and subsequently epitomised and amplified by Cooke. In

addition to the santara orange, the Iddu of the Deccan is largely produced,

has often a malformation in the form of a supplementary series of

near the apex. The Mozambique orange and also the Mandarin, Hybrid

what is so called {Idl Iddu), are frequently met with, Indian Mandarins Mandarin.

good to look at but inferior in flavour, and, as already observed, the

Iddu is probably only a hybrid Mandarin.
The Coorg, Mysore and Nilgirl oranges are much spoken of, and Coorg,
titute the chief supply of the city of Madras. The Coorg is the Mysore and
most in demand. It seems a cross between the ordinary santara ^"Si"-

the Maltese. Mr. Gustav Haller [Agri. Journ. Ind., 1906, i., pt. ii.,

-9) has very recently written a useful account of the " Orange Cul-

tion in Coorg." The method of cultivation he speaks of as very

pie. Seeds are sown in nurseries, where the plants remain till they are RaUed from

or two feet high, and are then transplanted 18 to 20 feet apart. The

y subsequent attention given is to protect the plants from damage by
le and to keep the fields clean. At six to seven years the first crop is Bearing.

ed ; and if success is to be attained the plants must now be manured,
very little is usually done in this respect. The flowering seasons are

ber to December, and again April to June. The fruits of the former seasoas.

of little consequence, as they do not ripen properly and constitute

so-called monsoon crop, for which there is little demand. The other

p is of great value, is harvested from January to March, and is known
as the hot-season crop. The average duration of the plants would appear
to be about thirty years. Lastly, Haller discusses the diseases and uLseise*.

pests of the orange, and mentions a Lovanthus parasite and the borer

beetle as being the most prevalent.

Trade in Oranges.—It is quite impossible to furnish any particulars Trade.
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as to the extent of the traffic in these fruits. They do not appear sepa-

rately in either of the records of internal traffic or external trade. In

the Assam Administration Report for 1901-2 it is stated the exports

from that province came to 74,000 maunds, valued at Rs. 2,80,000. But
we have no information as to the area and yield for the whole of India,

and therefore the total production cannot be even conjectured. The
suggestion has been made above that India might with advantage follow

the lead given by the West Indies, and look to Europe and even America
as hopeful markets for the profitable disposal of surplus fruits. Before

this can be seriously contemplated production must be put on a more
certain basis than at present, and this is not likely to be accomplished until

European planters of India are induced to become orange growers. Some
few years ago (1894-5) a few parcels of Nagpur oranges were sent to London.
Messrs. W. Hutchinson & Co. reported on these. The brokers pronounced

the fruit the best they had ever seen, and valued the oranges at $d.

apiece. They arrived when the supply of oranges from other countries

had come to an end, and were thus much appreciated. The supply was,

however, discontinued, and never seems to have been again renewed.

To organise and maintain a foreign market an unfailing supply of a fixed

quality must be assured. This would mean increased production with the

definite idea of export. The demands of the local markets seem to absorb

the present supplies, and the profits of production are sufficiently high, it

might be conjectured, to have tempted increased cultivation.

Surplus Stocks.

Brperimental
Parcel.

D.E.P.,
ii., 349.

Pomelo.

IntroJnction
into India.

Bapid
Distribution.

C. decumana, Linn. ; Fl. Br. Ind., i., 516 ; Tussac, Fl. Anil.,

1824, iii., 73-4, pi. 17, 18; Bentham, Rev. of Targioni-Tozzetti, in Journ.

Hort. Soc, 1855, ix., 172. The Shaddock, Pomelo, Pumelnose {pampel-

mousse, Fr.) ; the maha-nihu, batdvi-nebu, sadaphal, chakotra or chukotura,

hator-nebu, bijoro, papanas, bombalinas, pumplemus, etc. It has no
Sanskrit name. It was known to the early Dutch traders as Pompelmoes

( = pumpkin-citron), hence some of the modern names. It reached

India and Ceylon in the 17th century.

The pomelo is presumed to be a native of the Malay Archipelago.

Introduced into India and Ceylon from Java, hence the name batdvi-

nebu ; carried to the West Indies by a Capt. Shaddock. Rumphius, fol-

lowed by Roxburgh, was the first botanical author who described this fruit,

although the suggestion may be offered that the Pomum Adami Commune
(or Black Lemon) of Ferrari and also of Commelin bears a strong resem-

blance to the pomelo. It is certain that neither Baber (1519) nor Akbar
(1590) allude to it. Buchanan-Hamilton studied (1807-11) the districts of

" Dinajpur, Rangpur, Paraniya, Bhagelpur, and Bihar, and the cities of

Patna, Shahabad and Gorakhpur. Upon each of these he submitted to

the Government a voluminous report," but only one, viz. Dinajpur, was
ever published, as written by the author, and that not until 1833. He
there says that this plant was known as batabi, but that it could scarcely

yet be said to have made its way from the gardens of the Europeans

{Stat. Ace. Dinaj., 196). In 1897, I personally explored a considerable

portion of the districts of Dinajpur, Rangpur and Bogra, and may
safely affirm that no village exists now without its pomelo trees. In

India and Burma at the present day, it is, in fact, one of the most common
of fruits, but more especially so in Bengal and South India than in the

United Provinces, the Central Provinces or the Panjdb. The best quality
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the thin-skinned Bombay pomelo, hence the South Indian name of Bombar

%baHnas.
^'"^

It is a favourite with the Natives of India, the pulp being either white

red, according to the variety grown. The best fruit is to be had about
irifltmas time, but certain qualities may be got very nearly throughout

le year. In Bengal the season is August to December. The name s«aMn.

^ Pomelo or Pompoleous " (in Cape Colony, Pomelnose) is usually

Jven to the large-sized fruit, " Shaddock " to intermediate sizes, and
Forbidden Fruit " to small forms. The cells of the pulp are very large

id naturally separate from each other—a peculiarity that has led some
)ple to speak of it as the " Grape Fruit " or " Grape Orange." The
larated pulp is largely eaten in India as salad. The Bombay pomelo
the one that should be most cultivated and exported. It may be

id from seed sown in February, or by budding in February to March Propa»»tioa.

the common lime, or by layers made in pots supported high among
lie branches. Seedlings take longer time to come into bearing than
rerings or buddings, and are less certain.

The exports from the Bahamas, Cuba, Jamaica and Florida to the Expocta.

lited States have recently assumed considerable importance. The
ifl&c from the Bahamas alone was in 1902, 728,000 fruits. This shows
lat might be done were India to commence to export Bombay pomelos
the United Kingdom.

D.E.P.,
ii., 349-58.

C. medica, Linn.; Fl. Br. Ind., i., 514. There are many very

stinct forms of this species met with under cultivation in India. Of
kese, the following abstract of the voluminous information available

ly help the reader to discover the special details desired :

—

1. Var. medica proper.—The Citron, Adam's Apple, etc. Bears many names Citron,
the vernaculars of India, such as hijaura or bajauri and hijori (suggestive of
province of that name in Kafaristan which Baber tells us was famous for

citrons even in 1519), limhu, nimbu (or bara nimbii) turanj (its Persian name),
aa nebu, beg-pura, balank, mavalung, etc. Its Sanskrit names are mdtuluTiga,
jlapura and vijapura. Is said to have been found wild in Chittagong

{an opinion not alluded to in Prain's Bengal Plants) ; by others it has been re-

ported aa wild in the Khasia and Garo hills and also in Kumaon.
The Citron is cultivated sparingly in the warm moist regions of India, Cultivation,

le form being so large as to resemble a pomelo (is possibly the Poncire

fcron of Europe.) Another is the fingered citron, a curious fruit that Fingered

jnavia recognises in some of the decorative designs of Assyria. It

jms to be intimately associated with most of the weird fables that gra\'i-

bte around the Citrus. The citron is best propagated by seeds or layers,

rminger alludes to the frmts being in Assam ripened within earthen

before being removed from the tree. A similar practice may
fcve originated the stories of citrons in the form of human faces,

ring to the fruits having been grown mthin moulds of the desired citrons.

2. Var. Limonum or Lemon.—The word lemon comes from the Arabic limun,
and through the Persian became the Hindi limu, limbu or nimbu. It is speci-
fically known to the Indian people as the pahari (hill) nimbu, karna (or korna)
nebu, kim4i, meta-limbu, thora-limbu, and as the kalamhak of Arabic and kallnbak
of Persian.

The wild form of the lemon has not been recorded as met with in

India—the plant mentioned by Royle, Madden and others was more
probably the lime than the lemon. Lemons are, however, fairly ex-

tensively cultivated here and there all over India. Still, the true lemon
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THE SOUK AND SWEET LIMES

is hardly one of tlie regularly grown fruits, in the gardens of the people

generally, but rather of the well-to-do and the curious.

3. Var. acida; Kew Bull, 1894, 113-6, 177-82 and pi. ; the Sour Lime of
India.—This is the lemon of most popular writers, and is undoubtedly a native
of India. It is the true nibu or nebu, nimbu, libu, etc., and is the jambiri of

Baber, the jambira, limpdka, nimbuka, vijapura and vijaka (according to Dutt)
of the Sanskrit authors (Susruta (ed. Hessler), 1844, i., 86). This is the plant
usually met with in a wild state in the warm valleys of the Himalaya. There
are numerous cultivated forms of it, the two chief being a round lime {pdti-nembu)
and a long lime {kdghzi (kaguji) -nimbu or thin-skinned nebu). The thin-skinned
limes of Jaunpur and Azamghar are celebrated. Then there are in addition
the pati or small round lime, the gord or oval fruit, the Chini-gora, which much
resembles an orange, the kdmurdli, a very large lime, the khatta of Upper India,

the Bajoura limes—a sort of citron-lemon, the gungoli and Bihari and many
others.

The Sour Lime is easily reproduced by layers or seeds, the finer qualities

being budded on the commoner and hardier wild stocks. The wild

lime is, in fact, the chief budding stock for all species of orange, lemon
or citron. The juice of this fruit is universally used for flavouring soups,

curries, fish, etc., since it imparts a pleasant acid taste and agreeable

flavour. It is also largely used in domestic medicine. The small sour

limes are extensively employed for sherbets and in the manufacture of lime-

juice, and the large ones made into various preserves. Baber refers to

several forms of lime, so that we have abundant evidence that they have
been known and valued in India for many centuries.

In the West Indies the lime is specially grown in Montserrat,

Dominica, Jamaica and Trinidad on account of the juice—the lime-juice

of commerce. The reader will find a highly instructive paper on the

West Indian Lime Industry, written by A. J. Brooks {Journ. Roy.

Hort. Soc, 1907, xxxii., 172-88). It will be found to deal with the

following among other subjects of interest :—History, Cultivation, Pests,

Fruiting, Essential Oil, Raw Juice, Concentrated Juice, Citrate of Lime,

Green Limes, Improvement of the Lime, etc. Brooks informs us that

"the juice is exported in its natural or 'raw' state, or as 'con-

centrated ' juice, the latter being one of the chief sources of citric

acid." There would seem no good reason why India might not parti-

cipate in this trade.

4. Var. Limetta or Sweet Lime of India—the santara nibu, mitha-nibu,
amritphal, elemitchum, thanbaya, etc., and the madhukarkatika of Sanskrit.

Wight regarded the sweet lime as indigenous to the Nilgiri hills.

It was known to Baber, who apparently did not much appreciate sweet

limes or sweet oranges. In the Turki copy of his Memoirs there is a

footnote written by his son Humaiun to the effect that Baber's dislike

to the amratphal was " a consequence of his having been long and much
addicted to the use of strong drinks, whence he naturally did not like

sweet things." It has, however, very little flavour except that of sweet-

ness, but being in season in August to October, when oranges are not pro-

curable, it is much appreciated by many persons as a cooling and refreshing

fruit. But it seems highly likely that the sweet lime has by many writers

been frequently confused with the bergamot or green orange. It is eaten,

fresh, or after being preserved or cooked.

The sweet lime is very largely employed by the Delhi orange-growers

as a stock on which to bud the santara orange, and this circumstance may
to some extent account for the peculiar flavour of the best Delhi oranges.

Conclusion.—It has not been found possible to afford space for more
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m the merest outline of this subject. Details of cultivation, of the

^ases to which the various species are Hable, as well as of their re-

•itive industrial and medicinal uses, have had to be all but omitted (see

legSLT, p. 1110). Consult the Pharmacographia Indica for therapeutic

•ts, and for particulars regarding the perfumes, Gildemeister and Hoff-

mn's Volatile. Oils (1900, 460-85) ; as also the admirable paper by Burgess
u(l Child in the Journal Society Chemical Industry (December 1901).

The cultivation of oranges, lemons, pomelos and limes of India, if

inised on a more extended and systematic fashion than at present,

lid of necessity involve full advantage being taken of each and every

^l^fitable outlet, such as the preservation of the fruit (candied), the pro-

duction of lime-juice, and the manufacture of perfumes and oils (citral,

I^Kgamot, neroli, etc., etc.). The " oil of lemon " is one of the chief ou of Lemon

^^Hvstries of Sicily. The summer crop is exported as fresh fruit, the

^^Bumn or winter crop is manufactured locally into the juice and oil for

^^Beh that island is famed. But it is regarded as very injurious to allow

^^Hree to fruit twice a year, and hence the December crop is, as a rule,

jpeferred. The lemon begins to yield when five years old. When fifteen

to twenty years it gives 1,000 fruits, and when full grown may afford from
3,000 to 5,000. In the production of oil and juice, the fruit is cut into pieces,

the pulp scooped out from these, the peel soaked in water for an hour
or two, and then pressed by hand over a sponge in order to separate the

oil. If candied peel is to be prepared, only half the oil is so expressed,

otherwise as much as can be squeezed out is taken, and the waste peel

Ben
to cattle. The pulp* is pressed for juice and the residue used as

tie food. Such is in brief the process usually adopted in the preparation

lemon oil and lemon juice in Sicily.

If an Indian industry were therefore organised, a large share in the Future

profits of cultivation would have to be derived from these and other

sources. Much care would have to be expended in selecting the best

stock and in ascertaining if the lime, in place of the lemon, would meet
the necessities of trade. The lime would in all probability be better

to the climate of most districts of India, but there exists a wide
;e of forms from which to select. To organise an export trafi&c in fresh

it, it would be indispensable to have special shipping arrangements,

;e the fruit would be greatly injured if consigned to the hold along

mixed cargoes. Quick transit, careful packing, and good storage are

itial to success. [C/. Kew Bull., 1892, 108 ; 1894, 114 ; 1895, 266-71.]

Trade.

CLAYS, BRICKS, POTTERY, ETC-Ceramlc Art and
apes.—Montgomery Martin, Hist. E. hid. (compiled from Buch.-

Ham. Rej>ts.), 1838, i., 347-9, 535-6; ii., 165, 167-72, 256-7, 948-55,
pi. xiv. ; iii., 208, 681 ; Mallett, Rec. Geol. Surv. Ind., 1889, xxii.,

139-48; Holland, Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 104.

The gil, chikni, chikita, mati, sangi-i-dalam, kdli-munnu, tannab, krishna
mrtika, etc.

Sir T. H. Holland, Director of the Geological Survey of India, in his

iew of Mineral Production (I.e. 104), observes that " no statistics

approaching any degree of completeness are obtainable to show the extent
of the undoubtedly great industrial value of the clays in India. They
include the common clays used all over the country for the manufacture
of bricks, tiles, and the cheaper forms of pottery ; finer varieties, used
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for glazed pottery, which in places has obtained a reputation for artistic

merit ; fire-clays, raised in considerable quantities on some of the Gond-
wana coal-fields ; and fuller's-earth, which is mined in the Central

Provinces and in Rajputana." In these brief sentences Holland has
furnished the chief kinds of clays met with in India. In the remarks
that follow, these will be severally dealt with, except that, as a matter
of convenience, the clays used for all kinds of pottery (unglazed, painted

and glazed) will be taken up last instead of second :

—

Bricks and
Tiles.

History of

European
Production.

Early Indian
Production.

Three Kinds.

Strengtii and
Durability.

M!acbine-made.

k and Tile Clays*—Until the middle of the last century

it was thought necessary to import bricks from England, and that pre-

judice served to destroy the hopes of Mr. George Macdonald, who in 1866

became virtually the pioneer of European brick-making and pottery in

India. He failed disastrously to interest the Government engineers and the

building trade in the products of his factory at Raniganj (Raneegunge).

In 1881 Mr. J. H. Glass directed attention to the Jabbalpur supplies, and
as a consequence the Geological Department deputed Mallet to inquire

into the clays of the Central Provinces, the result being that the claims

of Umaria were urged very strongly. It was pointed out that Gondwana
clays were abundant, coal and fire-clay on the spot, felspar obtainable

within four miles, while chalcedony might be collected in the Mahanadi
near Chandia. Messrs. Burn & Co. had meantime founded their potteries

on the very spot where Macdonald failed. It is said they now turn out

about 30,000 bricks a day, including glazed bricks for bathrooms, and
blue-chequered damp-proof bricks for stores and godowns. And about

the time of Mallet's report they extended their operations by opening

out their Jabbalpur works.

But bricks were used in India long before the arrival of the English,

and some very old edifices, fortifications, etc., seem to have been con-

structed with large thin bricks not unlike those employed in ancient

Europe. Such bricks were recently found, for example, by Dr. Stein

in the ruins of the stwpas, etc., of ancient Khotan, of a date of the 7th or

8th century. Abul Fazl, the chronicler of the Emperor Akbar's reign,

mentions three kinds of bricks, " burnt, half-burnt, unburnt," and ob-

serves that the Emperor had fixed the price for these. The first kind,

he adds, were usually made very heavy. \Cf. Ain-i-Akbari, 1590 (Bloch-

mann, transL), 1873, 223.] These three grades are met with to the present

day all over India, and in fact most houses, garden walls, etc., of the

peasants of India are mainly constructed (when bricks are used at all)

of sun-dried bricks. But if Indian fired bricks have not hitherto borne

a very high reputation for strength and durability, it has been upheld

that the cause of inferiority should more often be sought in the process

of manufacture than in the material used. A writer in Indian Engineering

(August 4, 1900) pointed out that in making bricks by hand it was very

difficult to get the edges sharp and well defined, the only way to obtain

this being to use none but well-made moulds and to reject at once any

mould found to be in the slightest degree cracked or damaged. That

difficulty is to a large extent overcome by the use of machinery, though

an even greater disadvantage at once arises, namely that machine-made

bricks have to be transported from the brick-field to the building site,

thus materially adding to their cost. In India it is usual to manufacture

hand-made bricks near the place where they are to be used, and it is highly
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^^Eat could be desired or dibcovered, were a search made a little

^B^her afield. Finally, of coiu^e, the Indian climate is a very serious

^^bnsideration.
^^^ With regard to Native-made bricks, interesting particularly liave been pub-

liMlu>d by Hoey (Monog. Trade and Manuf. N. Ind., 1880, 162). He there

.)l)sorve8 that "good bricks of the size used in Government buildings are sold by
the puzawewala at Rs. 7 per 1,000," whilst the " imperfectly burnt are called

tharra, and sell at Rs. 4 per 1,000." Lucknow, of which Hoey was specially

ling, is naturally a great brick-burning centre, owing to the lack of stone

reabouts. Ornamental bricks, moulded on the face with figures and patterns,

formerly made in many parts of Bengal. Good examples are to be seen

le of the temples in Chandernagore and Hughli, but more especially at

ntanagar temple near Dinajpur. In North India, more especially in

ore, carved bricks may be seen in the buildings of the well-to-do.

would seem likely, however, that the most important brick-making centre

India is the immediate neighbourhood of Calcutta. Tanks are dug that

, as desired, lie flooded from the river. A deposit of fine clay is laid doNvn

successive floodings are made till a workable bed of clay has been secured,

tistics are unfortunately not available as to the extent of production, but
the traffic is large can be judged by the fact that practically all the better-

s houses of Calcutta are constructed entirely of brick. It is said that the

;e8t brick factory in India is that of Akra, near Calcutta, which turns out
I 30 million bricks annually. The Calcutta bricks are, for the most part,

by furnaces, not kilns. [Cf. Min. Rev., 1898, 59.]

Tiles.—The firms concerned in the manufacture of bricks are also, in

ny cases, producers as well of tiles, pipes, etc. To a very large extent

chine-made tiles, being lighter, better and more durable, are displacing

€ old heavy clay tiles made by xdllage potters.

Brick and Tile Works.—It is sometimes affirmed, however, that the

t tiles employed in India are still imported from Europe, the price

ng Rs. 15 per 100 {Capital, Oct. 15, 1903). In the S. Kanara district

ire were in 1894, 1,097 brick and tile burners and sellers ; also eleven

ck and tile factories in the town of Mangalore, eight being managed by
tives. Mr. Sturrock estimated the annual outturn of bricks at these

ctories to be 300,000, most of which are exported by sea to Bombay and
other west-coast ports. The manufacturers sell the bricks at Rs. 35 per

[Cf. Man. S. Kanara, 1895, 143-5.] According to official statistics,

brick and tile works or factories throughout India employed in 1902,

55 persons ; in 1903, 6,435 ; and in 1904 double the number, viz. 13,781.

ese figures are admittedly open to question since they can hardly include

,e Native brick-makers, but represent rather the personnel of the Brick,

"e and Pottery Works run on European methods, such as those at

Kaniganj, Jabbalpur, Aligarh, Bareilly, Mangalore, Feroke, etc. It may

II

mentioned that at the Raniganj potteries alone over 1,400 persons

e employed, of whom about one-quarter are women engaged in

rterage. The three tile works of the Basel Mission near Mangalore
aployed 540 hands in 1903, and the three works at Feroke, Malabar,

(0 hands.

Fullei>'s-eapth, also Edible and Medicinal Clays.—
There is little information of a recent nature on these materials. Rauwolf,
who travelled in the East (in the middle of the 16th century), mentioned
of Tripoli that an ash-coloured earth called nalun was employed for washing
the head, and that another earth called jusahar was eaten by women.
That sentence might be almost given as true of India to-day. A pale
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yellow mud is eaten medicinally, and sold under the name Multdni matti.

An earth known as sang-i-hasri is said to be imported from Persia and
used in tonic preparations, owing to the iron which it contains. Saucer-

shaped chips of partially baked clay are sold in the Calcutta bazar for

eating. Montgomery Martin {Hist. E. Ind., 1838, ii., 167) refers to a sub-

stance called khari eaten by women in Bengal. Hooper {Reft. Labor.

Ind. Mus., 1905-6, 37-8) gives particulars of 33 samples examined. Silica

was the largest constituent, eight samples having 80, twelve 70, and six

60 per cent. The analysis showed that these clays had no food value.

[Cf. Hooper and Mann, Memoirs As. Soc. Beng., i., No. 12, 249-70.] It

is probable that all these clays are nearly allied to fuUer's-earth, which

in India is employed as an external application to purify the hair and
skin, in washing the cloths used in the manufacture of lac, indigo, etc.,

as also for weighting fabrics. It is interesting to add that the Institutes

of Manu records the punishment to be meted out to manufacturers who
add too great a weight to the textiles they produce. The following are

said to be the best-known Indian sources of fuller's-earth—Colgong in

the Bhagalpur Division of Bengal ; the Central Provinces ; the district

near Kolath in Bikanir, Dera Ghazi Khan and Multan in the Panjab.

Holland says fuller's-earth is mined in the Central Provinces and in

Kajputana.

Fipe-elays.—These clays are capable of resisting a very high

temperature without fusing or fissuring. They should be as nearly as

possible free from lime, iron or alkaline earths, which promote the fusion

of silica as in glass-making. In Europe the best clays for this purpose

are found below coal-seams, and in spite of the different age of the Indian

coal-fields, the underlying clays are found to be available for the production

of a fairly good fire-brick material. Fire-bricks are manufactured in con-

siderable quantities by Messrs, Burn & Co. at Raniganj, the clay being

obtained locally. Promising fire-clays are also found at Jabbalpur, at Jowai

in Assam, and at the Chanda, Umaria and Gondwana coal-fields. It is

probable that with proper manipulation some of the pottery clays, not

hitherto used for the purpose, would afford perfectly refractory materials.

Pipe-clay {namam, kharra, etc), so called in English from

its being used for tobacco-pipes. It much resembles China-clay, but

possesses more silica. Ball makes no mention of the existence of pipe-

clay in In,dia, but Moore {Man. Trichinopoly, 1878, 67) states that a

fine bed of it occurs between Terani and Karai. Pipe-clay has also been

mentioned as a product of the Madras forests. [Cf. Madras Man. Admin.,

1885, i., 313.] An anonymous correspondent of The Madras Weekly Mail

(April 20, 1905) stated that the clay used in the ornamental pottery of

Karigeri in North Arcot was a form of pipe-clay.

Pottepy-Glays.—The pottery-clays of India might be popularly

assorted according to three degrees of purity, viz. :—(a) kaolin, China

or porcelain clay
;

(b) ordinary white or glazed pottery clays ; and (c) red

or tile and flowerpot clays. The third has perhaps been sufiiciently

indicated above in connection \Aith brick and tile clays, since most average

good brick clays may be used for unglazed pottery. Kaolin, besides

being employed for porcelain, is utilised in the paper and soap industries.

It is sold in the form of large lumps of a white or yellowish-white
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lotir. It fills up the pores of the paper and gives a smoother and
re absorbent surface. [Cf. Cross and Bevan, Papet'inaking, 1900,

.] It is formed by the gradual disintegration of felspar under
action of air and water, and consists essentially of a silicate of alu-

ium. Its quality depends upon its whiteness and freedom from the

micaceous particles. Although there is probably nowhere in

ia an occurrence of the finest porcelain-clay, such as that of the south-

stern counties of England, yet there are several districts where fine

ite clays exist and are utilised for pottery. In fact the chief districts

such clays occur are naturally more or less identical with the localities

ice the Indian Art potteries are produced. The following brief state-

may be useful :

—

Ceramic Ware. —There are three classes of pottery :—(a) Aboriginal

(6) Hindu work, and (c) Muhammadan work. Ceremonial usage

jngst the Hindus requires that pottery, whether polluted or not, shall

fthrown away on certain specified occasions, so that there has arisen a

^e trade in a cheap material where artistic developments would be
erfluous. So far as the production of this everyday domestic pottery

concerned, the potter will probably always hold an important position

^village life. But even he is beginning to feel the stress of competition,

izing is unnecessary unless the ware be meant to hold water, and since

istic ware has mainly been produced in the way of grain or pickle jars,

ited or lacquered pottery is equally serviceable and infinitely cheaper

glazed ware. Indeed, with the exception of the few examples dis-

rered in association with the Dravidians of South India and the fragments

pottery found in the Charsada excavations near Peshawar, there

10 reason to suppose that glazed earthenware vessels were at all used

[India prior to the Muhammadan conquests. The former of the two
peptions possibly is suggestive of the origin of the apparently spon-

^eous art of glazing found at Vellore in North Arcot. Beyond the

itier of India, moreover, it has been recently shown by Stein {Ancient

otan) that an advanced knowledge existed from perhaps the second

itury of our era. It is just possible, therefore, that the discoveries

in the south and north of In<£a of old glazed pottery (and even of glass)

icate Buddhist rather than Hindu work. But that the glazed pottery

[ndia, as generally accepted by European connoisseurs, began with the

lammadan traffic in coloured tiles for mosques and tombs there can
no doubt. To this day the village potter {kumhdr) is nearly always

indu, and he makes unglazed pottery, whilst the ceramic artist {kuzagdr,

\igdr) is ordinarily a Muhammadan (except in such rare and notable

js as that of the Hindu kuzagdrs of Delhi). Moreover the kuzagdr

;n purchases from the village potter sun-dried vessels which he after-

rds ornaments and fires. It is a matter of everyday knowledge that

glazed vessels of recent times, so eagerly purchased by visitors to

I, are but special adaptations gladly pursued by the Indian craftsmen

the decadence of the demand for tiles. In any case all present-day

^zed pottery in India (except perhaps the Vellore work) is Indo-Saracenic

in design, is made by Muhammadans, and sold exclusively to Muhammadans
or Christians. Mr. Hughes BuUer and Mr. Gupte recently discovered a
kiln and rude contrivance for making pottery in Baluchistan, which seemed
to have been used for making glazed-ware, since fragments of such pottery

were found near by. Mr. Buller is of opinion that the fragments in ques-
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tion are Persian in technique, a view supported by the circumstance that

there are no records of an indigenous Indian glazing art in Baluchistan.

Deterioration. The modern demand for cheap Indian work is rapidly causing a deteriora-

tion from the original tile models of former times. Fortunately the

shapes of the unglazed and painted wares, platters, cooking-pots, water-

jars, etc., are as yet uncontaminated by foreign demands and hence
remain graceful and well worthy of study, alike by the antiquary and
the artist.

[Cf. Birdwood, Induat. Arts Ind., 1884, 387-418 ; Mukharji, Art Manuf. Ind.,

1888, 283-93 ; Journ. Ind. Art, 1885, Nos. 9 and 10 ; 1886, Nos. 12. 14, 16 ; 1887,
Nos. 17, 19, 20 ; 1888, Nos. 23, 24 ; 1889, No. 28 ; 1890, No. 29 ; 1891, No. 33 ;

1892, Nos. 41, 42 ; 1894, No. 52 ; 1895, Nos. 55, 57, 58 ; 1897, No. 45 ; Mono-
graphs, Pottery and Glassware :—T. N. Mukharji, Bengal, 1895 ; Maconochie,
Bombay, 1895 ; Dobbs, United Prov., 1895 ; Taw Sein-Ko, Burma, 1894-5

;

Watt, Ind. Art at Delhi, 1903, 80-98, pi. 20 (a).]

Trade.—The value of the EARTHENWARE and PORCELAIN (excluding

earthenware piping) imported in 1899-1900 was Rs. 19,90,369, but it

rose in the succeeding years, until in 1903-4 it reached Rs. 28,00,038, and
in 1906-7 Rs. 38,99,824. The United Kingdom usually suppHes 50 per

cent., whilst Belgium, Germany and the Straits Settlements contribute

between them about 40 per cent. The chief receiving provinces in 1906-7

were Bengal, Bombay and Burma, which took respectively quantities
_

valued at Rs. 14,22,977, Rs. 12,27,104, and Rs. 8,93,767. A small pro-

portion (Rs. 2,58,929 in 1906-7) was re-exported and sent to Persia, Arabia,

the United Kingdom, Turkey-in-Asia, East Africa, etc. Earthenware
PIPING (which is mentioned separately in official statistics) is imported

from the United Kingdom, and in 1906-7 amounted to 31,347 cwt.

(Rs. 2,16,808), most of it being received by Bombay. Bricks and tiles

are taken by India, principally from the United Kingdom and into Bombay.
Imports. Both in quantity and value the imports increased by more than 100 per

cent, during the five years ending 1903-4. In the first year of that series

they were in number 3,641,594, valued at Rs. 2,14,255, and in 1903-4

they were 7,135,872, valued at Rs. 5,16,610. Since then they have con-

tinued to increase to 14,922,191 (Rs. 10,64,560) in 1906-7. India also

imports a small quantity of CLA y. The amount in 1906-7 was 56,889 cwt.,

valued at Rs. 96,557, and the country chiefly concerned may be said to

be the United Kingdom, the supply being consigned to Bombay, Bengal

and Burma.
Exports. The total value of Indian earthenware (except piping) exported

in 1906-7 was only Rs. 44,709, consisting of certain small consignments

from Madras, Bombay and Bengal to Ceylon and the United Kingdom.
earthenware piping, not included in the above, is exported chiefly

from Bengal to the Straits Settlements. The amount in 1906-7 was

7,690 cwt. (Rs. 34,368). The exports of Indian bricks and tiles go

principally from Madras to Ceylon. In 1899-1900 thev were valued at

Rs. 68,797, and in 1906-7, Rs. 1,03,314.

D.E.P.,
ii., 378-95.

Coal.

COAL.—Ball, Man. Econ. Geol. Ind., 1881, 59-119, 592-604; Mem.
and Bee. Geol. Surv. Ind. for past 20 years ; Watt, Rev. Min. Prod. Ind.,

1894 to 1897 ; Dunstan, Coal Res. Ind., in Journ. Soc. Arts, Feb. 1902

;

Imp. Inst. Tech. Repts., 1903, 319-77 ; also Rec. Geol Surv. Ind., 1906,

xxxiii., 241 ; Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv.

Ind., 1905, xxxii., 17-45
; 1907, xxxvi., 66-71 ; Stat. Min. Prod. Ind.,
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fe^M BIRTH OF INDIAN COAL TRADE

I^H^ to 1904, etc. etc. The koyelah, koyala, koelo, kolsa, kari, simai-karrit

I^H^M, sima boggu, iddallu, misu-e, midu-ye, etc.

I^K History.—Cual ha» doubtless been known to the Natives from time inunemorial,

^but was noitlier mined nor traded in until sought out by the early European
residents in India. Even at the present date it is little if at all used in the
purely indigenouw industries, and hardly ever employed for domestic purposes.

But this state of affairs is perhaps little to be surprised at when it is recollected

t<)Ht the first licence to dig for coal in England was granted by Henry III. in

';{9 : it was then designated " sea-coal." In 130G uie use of coal in London
\viui prohibited, but in 1325 a trade had been organised between England and

oe in which coal was exported and grain imported. About this time
Newcastle became famous for its coal, and for a couple of centuries at
fleets of ships sailed from thence to supply London and the other ports of

d, as also France, Holland and Grermany. It would be beyond the scope
his article to follow the growth of the European knowledge in coal or to

ate the discovery of the other coal-deposits that finally overthrew the supre-

y of Newcastle. By 1776 we read that Sunderland, Blyth, Hartley, Durham
several other centres in both England and Scotland had commenced to

rt coal independently of Newcastle and of the charters granted to the
inal seat of the trade. It was only natural, therefore, that the European
ents in India, in the middle of the 18th century, should have begun to think
possible Indian supply of an article that had been proved of so great value
eir home countries.

In 1774 Warren Hastings granted a mining license to two of the Company's
ants, namely Mr. Suetonius Grant Heatly and Mr. John Sumner. The former
tleman, we learn, had discovered coal in " the districts of Bheerbhoom and

achete." !Mr. Heatly (son of the discoverer and original worker of the Bengal
mines) tells the story of his father's labours, in an article which will be found

e Journal of the Asiatic Society of Bengal (1842, xi., 811-35). Unfortunately
coal Heatly produced was reported as being much inferior to that of England,
this circumstance, together with the indifference of Lord Comwallis to

nres calculated to develop the internal resources or promote the external
merce of India, led (according to Heatly, junior) to the neglect and apathy

,t characterised the first few years of coal-mining in India. In 1777 Farquhar
Motte asked permission " to bore cannon and to cast shot and shell in the
ict of Jherria, lying between the rivers Dummuda and BuiTaker." They

e as their reason for the selection of that locaUty that it " abounds in iron ore

is contiguous to the coal-mines of Messrs. Sumner & Heatly." Williamson
[W Sports in the East, 1808, i., 7, 8) alludes to Indian coal, but remarks that
Company " finds it easier to send coal from England, as ballast, to their

nals abroad, where quantities are occasionally used in fusing metals for

iting ordnances." But apparently about this very time the London Directors
the East India Company had actually complained of the heavy charges in-

ed by the indents for the coal made by their Indian representatives, and they
rdingly recommended an inquiry whether charcoal could not be substituted

;

if not, they further recommended the transference of the ordnance works
England. The Earl of Minto was at the time Grovemor-General of India,
to his enlightened action may be attributed the birth of the present prosper-
trado in coal. He directed that Indian coal should be submitted to actual
by the military authorities in India. Col. Hardwicke accordingly per-

ed experiments but reported once more very unfavourably (dated May 19,

1809), and the subject of coal for a time dropped out of notice. But in 1814 the
Marquis of Hastings once more urged on the Military Board the desirability of

ascertaining beyond doubt " whether the coal of India was of a quality calcu-

lated for the purpose of the forge." His lordship announced that a fully quali-

fied person would be appointed to examine the mines, who would be furnished
with the necessary apparatus to make borings and who would for experimental
purposes procure a supply of coal from such a depth as to ensure that it would
represent the average quality. Previous experiments were thus discredited
owing to the coal used having been obtained from the surface and therefore much
deteriorated. By this time we hear of a Calcutta mercliant liaving commenced
to use Bengal coal, notwithstanding the unfavourable reports published by
the Military Board. Coal was, in fact, being regularly conveyed by boat down
the Damuda river to Calcutta, and it is therefore not to be wondered at that
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the Viceroy shovdd have once more called for a thorough inquiry. Mr. Rupert
Jones accordingly went from England on purpose to examine the Bengal
coalfields, and his report (written in 1815) will be found in the Asiatik Researches

(1833, xviii., 163-70). Needless to say this gave new life to the Indian mines
and proved that indifference and obstruction to the use of a new material had
more to say to the tmfavourable opinions previously published than the actual

inferiority of the coal—at least for many of the purposes for which English

coal was being imported. But in passing it may be added that Mr. Jones himself

did not realise the full value of his investigations. He foretold increased pros-

perity to Calcutta, through the coal he had discovered being a better and more
economical fuel for burning the Sylhet limestone than the firewood then in use.

Jones apparently knew little of the great revolution steam was destined to

effect, nor of the imperative necessity of an abundant and cheap supply of coal

for commercial and industrial prosperity.

Mr. Jones received an advance from Government of £4,000, on easy terms,

to enable him to work the mines, but in 1820 he came utterly to grief. Fortu-

nately a number of Calcutta firms stepped into the breach. The first regularly

constituted Indian mine imder Ein-opean supervision and capital was opened
in Bengal in 1820 (Raniganj mine). .In 1839 the output was 36,000 tons. Still,

little progress was made till the construction of the East Indian Railway in 1854
tapped the coalfields. But even then the progress was but slow until the jute

mills of Calcutta had been started and the other directions of manufacturing
skill originated, that gave vitality to the Eastern capital. Apparently 1857-8

was the first year of specially recorded production, when 293,443 tons were taken
from the Indian mines and 92,983 tons imported. From that date the prosperity

of coal-mining was assured. It became the direct expression of a rapidly ex-

panding modem commerce. This may be briefly exemplified. In 1868 the

output was 459,408 tons; in 1878, 925,494 tons; in 1898, 4,608,196 tons; in

1904, 8,348,561 tons; and in 1906, 9,783,250 tons. Of these the Bengal
mines supplied 88 per cent. [Cf. Moral and Mat. Prog. Ind., 1905-6, 114.]

One of the difficvdties experienced in this remarkable trade has been for the

railways to keep pace in the supply of the rolling stock necessary. In 1885
there were 95 mines, of which 90 were in Bengal ; in 1900 there were 286 coal-

mines in operation, of which 271 were in Bengal; in 1906 there were 307, of

which 274 were in Bengal. The number of mines only partially represents pro-

gress, on account of the tendency for small mines to be grouped together as a

smaller number of large ones. The greatest development has taken place in

the Raniganj field, owing to the collieries being only 120 to 140 miles from
Calcutta. Jherria, some 40 miles more distant, has recently given evidence of

having very likely permanently overtaken Raniganj. But no less vigorously

have the Giridih fields been pushed forward. It can now be affirmed that

India is rapidly approaching the state of being able to meet all her own wants
for fuel. The imports have been shrinking steadily for years, and in 1903-4
were one-foiu-th of the quantity taken nine years previously. And of these

imports Bombay—a province remote from the Indian mines—consumes by
far the major portion, viz. 148,311 tons out of a total of 179,935 tons in 1905-6.

England, Australia and Japan are the supplying countries. But a new trade
has arisen, namely in coal exported to Indian Ocean ports—a traffic that it

would seem is instantly stimulated and permanently strengthened by the

strikes and other accidental causes which in Europe and Japan tend to raise

the price of coal. A vivid conception of the present magnitude and importance
of the Indian coal industry may be had from the circumstance that in 1903 the

output came to 7^ million tons, while the outputs of both Canada and Australia
were each just under 7 million tons ; and the Indian production has since risen

to almost 10 million tons. But a still more significant fact may be added in

conclxision, namely that Indian coal is the cheapest in the world. The average
pitmouth price was in 1902, Rs. 2-12 (3s. 8d.) and in 1906 Rs. 2-15 (3s. lid.)

per ton, while in the United States the corresponding average price was
5s. 8Jd. ; in Australia 7s. 9d. ; in the United Kingdom 8s. 2|d. ; in Grermany
8s. lOJd. ; in Canada 9s. 3d. ; and in New Zealand 10s. Od. An interesting

series of articles on " Dear Coal " will be foixnd in The Textile Journal (May,
July and December, 1900).

The annual reports, etc., of the Indian Mining Association and those of the
Bengal Chamber of Commerce are usually of the greatest interest and value
in setting forth the progress or the disabilities of the mining industry. But it
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iy bo tulded that auuB uf the early European travellers in India make
inontidii of coal, prior to the fimt decade of the I'Jth centiiry. Thi« is

ridiiMtly exemplified by the silence of Milbum (Or. Comm., 1813) and of

lopluM-sou (Hi«t. Europ. Comm. Ind., 1812). two authors who were certain to

had chapters on Indian coal and India's requirements in coal liad these
. questions of public importance at the time in which they \%Tote.

OCCURRENCE AND DISTRIBUTION OF COAL IN INDIA.
Holland {Rev. Min. Prod. Ind., 1905, 1907) has furnished so compre-
iive a statement of India's coal resources that it is hardly necessary

more than give an abstract of his opinions in order to bring the

tionary up to date. He confines attention to the coalfields actually

ig worked or those likely to be worked in the near future. The parti-

irs that follow in this chapter are, therefore, derived very largely from
)lland's instructive and practical Reviews :

—

" Most of the coal raised has been obtained from the Gondwana system

i
strata in Peninsular India, where the coal-mines, being nearer the coast

generally within touch of the main railway lines, have been developdd

jre rapidly than those of the extra-Peninsular Cretaceous and Tertiary

il-beds." The Gondwana mines furnished in 1906, 95*56 per cent, of

total supply. It may be useful to exhibit the chief groups of mines
^tegorically :

—

(.A) aONDWANA COALFIELDS.—!. RaniganJ and JherrJa In

fngal.—Raniganj was the first to be developed and formerly had the

jest output, but since 1906 the lead has been taken by the Jherria mines
ther west in the Damuda valley. These mines are tapped by the E.I.R.

by the B.N.R. systems. " The coal from the Raniganj field is mainly
ived from seams in the highest beds of the Damuda series, the lowest, or

rakar stage, being less developed in the exposures along the northern

ot the field. In the Jherria field the converse is the case : the

^permost stage has yielded poor coal, whilst in the Barakar series there are

eighteen well defined seams of which the upper eight include enormous
Jj)pUes of good coal. The two classes of coal present a well-marked and
instant difference in the amount of moisture they contain : the older,

irakar, coaLs, both in the Raniganj field and in Jherria, contain on an
rerage about 1 per cent, of moisture, whilst the average for the younger
il of the Raniganj series is 3*8 per cent, in the lower seams, and nearly

cent, in the upper seams. There is a corresponding, but less

nked, difference in the proportion of volatile hydrocarbons, which form
larger percentage of the younger coals than of those at lower stages in

|e Damuda series."

2. Qirldlh in Bengal.—" The small patch of coal-bearing Gondwana
jks near Giridih is practically divided between the Bengal Coal and
East Indian Railway Companies. The chief wealth of the field is

)red in a 15-foot seam of good steam and coking coal near the base of

Damuda series." It has been estimated that the remaining workable
applies probably do not exceed 77 million tons. \Cf. Saise, Giridih

Coal Fields and Notes on Methods of Working, in Rec. Geol. Surv. Ind.,

1894, xxvii., 86-100.]

3. Pench Valley In the Central Provinces.—An interesting develop-
ment is the opening out of the Pench supplies. In 1905 the production was
1,104 tons, and in 1906, 32,102—in spite (adds Holland) of the imperfect
railway faciUties. This field is of special value to the milb of Bombay and
the Deccan.
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Mohpani. 4. Mohpani in the Narsinghpur District of tlie Central Provinces,

—This colliery has been worked since 1862 by the Nerbudda Coal and
Iron Company. It has made little progress, but a new area some twO'

miles farther west has been discovered and operations commenced.
Medlicott published in 1872 a paper entitled Notes on the Satpura Coal-

hasin that should be consulted regarding the coal of this area. More
recently Mr. C. J. Dalby of the Bengal-Nagpur Railway submitted in

1892 a report on the Rampur Coalfield. Also Mr. G. F. Reader, Mining
Specialist, published {Mem. Geol. Surv. Ind., 1901, xxxii.) a more
detailed account of these fields.

5. Warora in tlie Clianda District of tlie Central Provinces, and
about 62 miles south of Nagpur, has been worked since 1871 by the State.

About half the coal raised is taken b}^ the G.I.P. Railway, the rest going

to the cotton-mills and factories of the Central Provinces. This coal is

liable to spontaneous combustion, and a large part of the field has been
lost through fire. " The Warora colliery has been worked under dis-

tinctly greater natural difficulties than those usually met with in Bengal."'
" The returns for labour at Warora, notwithstanding the difficulties arising

from water and liability to spontaneous combustion, show that the system
of mining adopted permits of a satisfactory output per person employed,
whilst the deaths due to accidents have been reduced to a low rate."
" Another three or four years will probably see the end of the Warora
colliery, but, with the extension of the Wardha Valley line southwards,

the extensive deposits near Bellarpur will be opened up." Prospecting

operations have recently commenced on the known thick coal-seams in

the Wun district, Berar. These coal-fields are fully described by Hughes,
[C/. Mem. Geol, I.e. xiii., 1.]

6. Singareni in ttie Nizam's Dominions.—" The great belt of Gond-
wana rocks near the north-west end of which Warora is situated stretches

down the Godavari valley as far as Rajamundry, and at one or two places

the equivalents of the coal-bearing Damuda series in Bengal are found
cropping up from below the Upper Gondwana rooks. One of these

occurrences near Yellandu in the Nizam's Dominions forms the coal-field

well known by the name of Singareni. The principal seam of coal, some
5 to 6 feet thick, being worked at the Singareni colliery was discovered

by the late Dr. W. King of the Geological Survey in 1872, but mining
operations were not commenced until 1886." "Coal-mining at Singareni

has been accompanied by a heavier loss of life by accidents than in the

general run of Gondwana fields." The opinion seems upheld that for

steam purposes Singareni coal is considerably inferior to Bengal coal and
is not a coking coal. These circumstances would seem largelv to account
for the slow progress made with this coal in South India. The Reports
of the Hyderabad (Deccan) Company, Ltd., afford useful particulars

regarding the mine.

Umaria. 7. Umaria, Rewali State, Central India—The Bilaspur-Katni
Branch of the Bengal-Nagpur Railway passes through this small coalfield.
" The quantity of workable coal in this field is estimated at about 24

million tons." " The four coal-seams being worked vary from 3 to 12

feet in thickness and dip about 4° to the north-east. The mines were
opened in 1882 under the direction of Mr. T. W. H. Hughes of the Geo-
logical Survey and were controlled by Government until the 1st of January,

1900, when they were handed over to the Rewah State." Most of the
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a raised is sold to the Indian Midland and to the Bengal-Nagpur Rail-

lys. [Cf. Ann. Repts. Retvah State Collieries, 1899-1903.]

(fl) CRETACEOUS AND TERTIARY COALFIELDS.—'' The younger

ds are nearly all of Cretac^eous and Tertiary age, although some thin

poor seams of Upper Jurassic coal have been worked in Kach.

\e Cretaceous bods occur in the Khasia and Garo hills of Assam, where

iy are found in small basins resting on the Archaean schists and gneiMes.

^e Cretaceous coals of Assam are generally distinguished by the

lusion in them of nests of fossil resin, and this character was noticed

the coal recently discovered to the north of Shillong."
" Coal of Tertiary age is found in Sind, Rajputana, Baluchistan and
ig the foothills of the Himalaya, further east in Assam, in Burma, and

[the Andaman and Nicobar Islands. The most frequent occurrence is

association with nummulitic limestones, though the richest deposits,

lely those in North-East Assam, are younger, probably Miocene in

Of these extra-Peninsular fields, the only ones producing coal are

^-Tertiary age."
" On the whole, the younger coals, which are being worked in extra-

linsular areas, differ from the Gondwana coals in containing a larger

)portion of moisture and volatile hydrocarbons, and though as variable

[composition as they are in thickness of seam, coals are obtained, as for

tance in Assam, vnth. a remarkably low percentage of ash, and having
ligh calorific value."

8. Makum In North-East Assam.—This is being worked by the Assam Makum.
ilways and Trading Company, who commenced operations in 1881.

le collieries are connected by a metre-gauge railway with Dibrugarh on
Brahmaputra river, which, being navigable, forms both a market
a means of transport for the coal. The most valuable seams occiir

tween the Tirap and Namdang streams, where, for a distance of about
miles, the seams vary from 15 to 75 feet in thickness. The average

> is 40°, but as the outcrops in many places are several hundred feet above
plains, facilities exist for working the coal by adit levels." " The

a has the reputation of being a good fuel, and forms an excellent coke."

Mallet, Coal Fields Naga Hills, Assam, in Mem. Geol. Surv. Ind., 1876,

; La Touche, Coal Fields Jaintia Hills, 1889 ; Bose, Re])t. on Um-
Coal-heds, Assam, in Rec. Geol. Surv. Ind., 1904, xxxi. ; A.R.T.C,

I., Ann. Repts., Nos. 1-21.]

9. Shwebo District in Burma.—Coal occurs in various parts of

a. Within the past few years it has, for example, been definitely

jrtained that in the Nammaw field (30 miles from the Mandalay-Lashio
dlway) there are seams of lignitic coal 10 feet thick. {Cf. Jones, Note*

iCoal, Upper Burma, in Rec. Geol. Surv. Ind., 1887, xx., 170-93 ; Noetling,

er Chindmn Coal-fields, 1890 ; Primrose, Rept. Prosp. Oper. in Te-

sserim, 1891-2 ; Bose, Notes on Geol. Tenusserim Valley, in Rec. Geol.

Ind., 1893, xxvi., 148-64 ; George Scott, Upper Burma Gaz., ii.,

1., 2.30-8 ; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 389-92.]

10. Balucliistan.—Possibly the most important coal-deposits of the

st are those in Baluchistan, where, however, the disturbed state of the

rocks makes mining difficult, expensive and dangerous. The best mines
are those of Sor (south-east of Quetta), the Bolan and Khost. From
the last-mentioned mine the output in 1906 amounted to 32,500 tons.

11. Dandot in the Jttelum District of the Panjab.—The Dandot Dandot.

Burma.

Baluchi-
stan.
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plateau of the Salt Range. The only valuable seam varies in thickness

from 18 to 39 inches and forms a basin under the nummulitic limestone.

The mines have been worked by the North-Western Railway since 1884.

[Cf. N.W.R., Ann Rept. Working Mines, 1896-1903.]

12. Bhaganwala.—At the eastern end of the Salt Range—a seam of

variable thickness also worked by the N.W.R. \Cf. Baden-Powell, Ph.

Prod., 1868, i., 27-34 ; Morris, Hazara Coal, 1889 ; La Touche, Bhagan-

wala Coal Fields, Rec. Geol. Surv. Ind., 1894, xxvii.]

13. Mianwali District, about two miles north of Kalabagh. This is

classed as Jurassic coal, but so far regular mining has not been started.

More promising Tertiary coal occurs at Maidan, 24 miles further west.

\Gf. Simpson, Reft, on Coal, Is Khel, in Rec. Geol. Surv. Ind., 1904, xxxi.]

14. Kastimir.—The Jammu Coalfields—Tertiary; commenced to be

worked in 1903. Washed and briquetted Ladda coal would be nearly as

valuable as Bengal coal, but could not compete in price. [C/. La Touche,

I.e. xxi., 188 ; Simpson, Mem. Geol. Surv. Ind., 1904, xxxii.]

15. Bikanir in Rajputana.—A lignite of dark-brown colour, with

included lumps of fossil resin, occurs in association with nummulitic

rocks at Palana in the Bikanir State. In 1898 mining operations were

commenced at a point where the seam was found to be 20 feet thick.

" The physical characters of the natural fuel form a drawback to its use

in locomotives, but experiments recently made are said to show that

satisfactory briquettes can be made in which the proportion of moisture is

reduced, and the fuel made less vulnerable to atmospheric action." The
proximity to railway demands seems likely to counterbalance the inferi-

ority of this coal, of which the output in 1906 amounted to 32,372 tons.

WORKING OF MINES: Labour, ei'c.—Holland may be still further

placed under contribution :
" Coal-mining in India, from the point

of view of labour, is quite ahead of all other forms of mining. The
number of persons emploved daily has averaged 84,805 for the years

1898 to 1903." During 1904 the number rose to 92,740, of which 75,749

were employed at the Bengal mines. The Bengal coal-mines thus took

81*7 per cent, of the total labour supply. " It will not be surprising to

those who know the habits of the Indian coal-miner to learn that the

output per person employed is lower than in any other part of the British

Empire except in Cape Colony, where cheap Native labour is largely

employed. During the years 1901 and 1902 the outputs of coal per person

employed in Indian mines were respectively 70 and 75 tons, whilst for

the rest of the British Empire the corresponding figures were 281 and 285

tons." " An important consideration, naturally, in every mining com-

munity is the risk of life involved in the occupation. As far as coal-mining

is concerned in India, the industry, so far as it has progressed, has shown
not only a very low death-rate from isolated accidents, but also a note-

worthy freedom from disasters, which in European countries have done

more perhaps than statistics to force special legislation for the protection

of workers in ' dangerous ' occupations." " The average death-rate from

such accidents has been 0*88 per thousand employed, while the average

for the rest of the British Empire comes to 1 '54 per thousand—in the U.K.
1*24." But if the death-rate be expressed to the tonnage of coal raised,

India is shown up in a much less favourable light. New Zealand heads

the list of successful mining from this standpoint with 1"47 persons killed

per one million tons of coal raised in 1902
;

Queensland 1'99 ; Nova
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)tia 4-36
; United Kingdom 4-42 ; Victoria 444 ; India 10-23 ; Trana-

i\ 14-47 ; New South Wales 17-67 ; Cape Colony 2416 ; Natal 26-99
;

British Columbia 99-48. India is thus by no means the country in

British Empire that shows the worst result.

" The almost universal practice in Indian coal-mines is to extract the

i\ on the system variously known as the " bord and pillar," " post and
ill," or "stoop and room" system. Although this system in Europe
Ifast being superseded by the more economical " long-wall " method,

owing to the thickness of most of the Indian seams, it is not easy

f'devise any more suitable plan of working. It is undoubtedly wasteful,

)r the pillars form from 25 to 65 per cent, of the available coal, and at the

present time except in certain mines, where local-trained labour and efficient

supervision are possible, their extraction is not even contemplated."

Holland points out that the strong roof in the Gondwana rocks, the

freedom from disturbances, and the comparative lightness of the over-

len are features of strength and safety not fully appreciated by those

lo have gained their experience in countries where these advantages do
^t prevail. In the Giridih coalfield the system of working thick seams

sre pursued, which is a modification of the South Staffordshire method
jgested by Mr. T. H. Ward, allows of 90 per cent, of the coal being

loved. Adamson {Trans. Min. and Mech. Engin., 1903, lii., 202) has

Bcribed fully the " working of a thick coal-seam in Bengal." " In

le Makum field a highly inclined seam, 75 feet thick, is worked also

a modification of the South Staffordshire system of 'square work.'

le coal is removed in two, or sometimes three sections, the top section

ig removed first, and a parting of stone and coal being left untouched

rtween each pair of sections. In the Dandot and Khost mines, thin seams
worked in one operation, on a modified ' long-wall ' system."

PROPERTIES AND USES.—It is difficult, if not impossible, to give a Properties,

jneral statement of the properties of Indian coal : the two great geological

)ups already established differ in almost every essential, and, moreover,

le coal varies not only between mines within the same formation but

Ten within the seanis of one and the same mine. Averages are therefore

m very misleading. The late Mr. H. B. Medlicott accordingly very

jhtly observed, " In both regions the quality of the coal varies much,
in all coal-measures ; but the best in both reaches a very high standard,

lost if not quite up to that of high-class English coals. In the Gond-
ina (Bengal) coal the general defect is an excess of ash, and also in some Excess of Ash

excess of moisture ; while in the Tertiary (Assam) coal the percentage

ash is low, but that of the volatile combustible matter high, producing

^lighter fuel." Medlicott then furnished a table to show the results

various chemical examinations, and, as little of material importance has

ice been learned, it may be here reproduced :

—

D.E.P.,
ii., 379.

1 - BENO^. ' ASSAK.

Arerage. Beet. ! Arerage.

j

Best.

Ked Ciirbon
^W>latil8 exclusive of moisture .

.

Moisture .

.

Aah

53-20
25-83
4-8

1617

66-52
28-12
0-96
4-40

' 56-5
34-6

1 50
1

3-9

66-1

33-5

0-4

100-00 lOOOO
j

10000 1000
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These average results, so far as averages go, will be found sufficiently

near the truth for all practical purposes.

The moisture and the ash are the chief detractive features of coal.

" Dr. Saise {Rec. Geol. Surv. Ivd., 1904, xxxi., 104-7) calls attention,

however, to the remarkably constant difEerences in the percentages of

moisture held by coals from the difierent geological horizons in the fields.

In the case of the Barakar stage, which is the lowest in the series, the

moisture amounts to only 1 per cent., while in the lower seams of the

Raniganj stage it averages 3*81 and in the upper seams 6-86 per cent. There
is a parallel but less pronounced variation in the amount of volatile hydro-

carbons : in coal from the Barakar stage the average is 26"57 per cent. ; in

the lower seams of the Raniganj stage it is 31 "70, and in the upper seams
32-22 per cent."

In the Records of the Geological Survey of India (1904, xxxi., 237-9) will

be found certain results of the coal and coke assays made by Mr. E. P.

Martin and Prof. H. Louis at the instance of the Right Hon. Sir E. Cassel,

on carefully procured samples from the Jherria and Raniganj fields. It is

explained that the samples reported on had been taken from across the

entire working face of the seam, and were not picked from a promiscuous

pile at the pit mouth or taken from a particular part of the seam. Space

cannot be afforded to republish the tables in the original form in which

they appeared, but the following averages of the returns may be here

given :

—

Moisture.

Evaporation of

M'ater to Coal
Consumed.

Coal.

Jherria Field .

( 12 samples)
Raniganj

(4 samples)

Fixed
Carbon.

Volatile

Matter.

60-5

52-31

22-0

31-43

Sulphur. 1 Ash.
i

0-55

0-47

16-49

1410

Moisture.

10

1-68

Lb. of Water erap
by 1 lb. of CoaL

12-71

12-88

COKE. Carbon. Sulphur. Phosphorus. Ash. Moisture.

Jherria Coke .

.

(9 samples)
75-16 0-65 0-17 24-64 0-48

Commenting on these results, Holland observes :
" The beds in

which the coal is now being mined in the Jherria field were long

ago correlated by the Geological Survey with the Barakar series of

the Raniganj coal-field, and it is interesting to notice that the low

percentage of moisture recorded by Saise in the coal of the Barakar

series in the Raniganj field is characteristic also of the Barakar
coal in the Jherria field. In the case of the Barakar coal from the

Raniganj field the moisture amounted on an average to TO per cent.,

whilst in the case of these Jherria coals the average for moisture is 0-90

per cent."

A comprehensive report on the composition and quahty of Indian

coals, by Dunstan, will be found in the Records of the Geological Survey

of India {I.e. 1906), where complete analyses of coal from all fields

above mentioned (excepting those recently opened) are recorded.

In a recent practical experiment conducted with Seebpore coal at

the National Jute Mills, Calcutta, by Mr. F. Grover of Leeds, it was found

that that particular coal would evaporate 7-97 lb. of water, equivalent,
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certain conditions obtainable in England prevailed, to 8'5 lb. The
)rresponding efficiency of the best Cardiff coal, it is believed, is but 9 lb.

lis result has been hailed by certain Indian newspapers as a new dis-

>very of the greatest public interest and value, and one which refutes

ipletely the unfavourable opinions often upheld regarding Indian coal

general. From the remarks already made it may have been inferred

kat for many years past it has been recognised that the finest Indian

lis are little inferior to the best English and Welsh. But laboratory

Bults are theoretical more than practical, and Mr. Grover's experiments

therefore of considerable importance. He has shown, for example,

kat the assays revealed the percentage of ash to be 11 '5, while in the

ictical tests it came to 16*7 of the original weight. This is the ex-

Bssion of the practical difficulty of firing, and similar instances exist in

ler directions without invalidating the relative values of chemical

iys. But so important is this question of ash that, as pointed out by
)ver, a sample of coal could be carried 54 miles farther than another

th which it was compared without exceeding the cost per ton of its

»mbustible constituents.

TRADE.—Production and Supply.—In 1883 there were but two Production.

cahties of Indian coal-production, viz. Bengal and the Central Provinces,

id the total output from the mines in these provinces came to only

^315,976 tons. Ten years later there were nine Indian centres of produc-

)n (Burma, Assam, Bengal, Central India, Panjab, Baluchistan, Central

jvinces, Nizam's Dominions and Madras) and the output had been
jubled (2,562,001 tons valued at Rs. 86,20,278). Still ten years later

^903) there were ten centres of production (Madras had disappeared and Bxpanaion.

ishmir and Bikanir had been added), but the output increased to

138,386 tons, valued at Rs. 1,94,95,741. These figures speak volumes for

ie mining enterprise of India, but the low price obtained (35. 8d. per ton

the pit mouth in 1903) probably indicated that until the metallurgical

lustries have developed into important consumers of coal, present

eduction may be viewed as approaching the limits of demand. But a

jpeful sign of the suitability of Indian coal for all ordinary industrial

rposes is the downward course of the imports of foreign and the

)ward tendency of the new trade in exporting Indian coal. This view ExportB.

ceives confirmation when it is known that the increased production

the Indian mines has been on a higher ratio than necessitated by
ie enhanced demands of the railway ])lus the exports, so that we are RaUways.

irranted in concluding that the industries of India have made a

kbstantial advance within the period in question.

Foreign Trade.—The record year in the imports was 1888-9, when Imports.
icluding Government Stores) India drew from foreign countries (mostly

ie United Kingdom) 877,843 tons of coal, coke and patent fuel, valued at

2,00,95,105. Five years later (1893-4) the imports were 591,007 tons, steady

tlued at Rs. 1,03,52,699 ; in 1898-9 they had decreased to 379,225 tons,
^**^*-

llued at Rs. 73,60,786 ; in 1903-4, thev were only 206,829 tons, valued
Rs. 38,66,882 ; and in 1906-7, 262,286 tons, valued at Rs. 49,47,445.

lua there can be little doubt the imports have given place to local pro-

luction, and obviously so when in 1903, 7,438,386 tons of Indian coal were ReUtiTe Price,

applied for about the same sum as fetched only 877,843 tons of foreign

> oal in 1888.

The following shows the Imports and Exports of Coal, Coke and
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Patent Fuel during the years 1897-8 to 1906-7 (including Government
stores) :

—

Tear. Imports in Tons. Exports in Tons.

1897-8 . 276,407 213,146
1898-9 879,225 327,207
1899-1900 481,190 304,887
1900-1 142,467 542,023
1901-2 285,786 525,047
1902-3 228,562 431,801
1903-4 206,829 493,070
1904^5 275,205 594,251
1905-6 186,911 837,251
1906-7 262,286 940,054

Average .

.

272,486 520,873

In these returns each ton of coke has been counted as 1^ tons of coaL
It has been urged that the above figures are unimportantwhen contrasted

with present production. That may be quite true, but only so long as

it is recollected that the imports are now just one-fourth the quantity of

those in 1888-9 and that the exports have now (1906-7) exceeded the

transactions of the record year of imports. As illustrative of the normal
direction of the foreign traffic, it may be explained that by far the major
portion of the imports comes from the United Kingdom. The analysis of

the total supply in 1906-7 would be as follows :—from United Kingdom
227,158 tons ; from Japan 4,505 tons ; from Australia 25,863 tons, and
from all other countries the balance. The receiving province is Bombay,
which in 1906-7 took 220,751 tons out of the total (262,286 tons). Of the

exports, Ceylon and the Straits Settlements are the most important foreign

receiving countries. Out of the total exports in 1906-7 Ceylon took 404,149

tons and the Straits 293,788 tons, and these figures approximately represent

the relative demands of the countries named during the past five years.

Practically the whole of the exports are made from the port of Calcutta,

which being near the Bengal fields is the natural centre of distribution.

To dream of a future of greatly expanded foreign export of coal from
India does not necessarily involve the acceptance of a literal fulfilment

of Horace Walpole's reputed prophecy that " England will be some day
conquered by New England or Bengal." An export trade has become
an established fact and one of great possibilities. His Excellency Lord
Curzon, after inspecting a portion of the Jherria Coalfield, addressed a

company of gentlemen interested in the coal-mining industry on January
22, 1903. Speaking of the foreign trade, his lordship said :

—" Indian
coal can hardly be expected to get beyond Suez on the Avest or Singapore

on the east. At those points you come up against English coal on the

one side and Japanese coal on the other. But I wish to point out that

there is a pretty extensive market between, and I think that Indian coal

should make a most determined effort to capture it."

Coasting Trade.—The foreign exports represent, however (on an
average) but one-fourth the total exports by sea from Calcutta. The
other port towns of India itself draw very largely on Bengal for coal.

Bombay is by far the most important receiving port : in 1905, 1,067,779

tons were consigned to the western capital. Then comes Rangoon, which
in 1905 took 361,572 tons of Bengal coal; Karachi, 343,406; Madras,
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Ht9,425 ; Goa, 21,228 tons, etc. It is by seizing this intcrprovinoial trade

that the Bengal mines have so eficctually curtailed the foreign imports.

RaN-borne Traffic.—But it must not be forgotten that the figures

(j noted are neither the total exports from the Bengal mines nor the total

n ( cipts of the towns in question. Large quantities are carried by rail

iiiul river, and of course from all the other mines besides those of Bengal.
The figures reviewed are alone those of the traffic by sea. The total

^actions by rail in 1906-7 came to 7,648,688 tons. The corre-

;i
luliug returns for 1899-1900 were 3,921,623 tons. Calcutta drained
1906-7, 5,353,013 tons, all but 1,868 tons being from the Bengal
es. The United Provinces of Agra and Oudh in the same year
eived 688,507 tons, chiefly from Bengal. This represents the
anufacturing enterprise of Cawnpore mainly. Bombay Presidency
tained Bengal or foreign coal from Bombay town, but over and above

y large quantities from the Nizam's Dominions, the Central Provinces,

ngal and Rajputana. Madras Presidency procured its coal from the

izam's Dominions and the Madras ports (and therefore very largely

engal coal). Lastly Mysore State drew on the Madras ports, and
nsequently consumed Bengal coal chiefly. The bulk of these rail-borne

nsactions, it may be presumed, are concerned with the internal in-

lustries, since the railways derive their supplies direct from the mines,

hich are often owned and worked by the railway companies.

OUTPUT OF THE INDIAN MINES.—It may suffice the purposes of

is abstract of information regarding the location, extent and pros-

rity of the Indian mines to furnish a collective statement of the production
r all India :

—

Tons.

900,329
'"18,623

6,736
,100

131,096
"9,828

6,765
lt7,065
S9&,490

BA-
Ltrcni-

8TAN.
BENGAL. BruMA. Cehtral

India.
Central
Trov.

HrOERA-
BAD.

PANjiB
AND Rajfd-

TANA.
TOTAL.

Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons.
1
Tons.

13,372 3,622,090 6,975 134,726 149,709 394,622 85,862 511 14,608,196
15,822 4,035,265 8,105 164,569 156,676 401,216 81,835 4,249 5,093,260
23,281 4.978,492 10,228 164,489 172,842 469,291 74,083 9,250 ' 6,118,692
24,656 5,487,585 12,466 164,362 191,516 421,218 67,730 12,094 : 6,635,727
33,889 6,259,236 13,302 171,538 196,981 455,424 56,511 16,503 ! 7,424,480
46,909 6,361,212 9,306 193,277 159,154 362,733 44,703 21,764

1
7,438,.'J86

49,867 7,063,680 1,105 185,774 139,027 419,546 45,864 45,078 ' 8,216,706
41,725 7,234,103 — 157,701 147,265 454,294 62,622 42,964 8,417,739
42,104 8,617,820 1,222 170,292 92.848 467,923

1

73,119 32,372 9,783,250

Ift'

Coalfield. 1901. 1902. 1903. 1904, 1905. 1906.

Bengal

:

— Tons. Tons. Tons. Tons. Tons. Tons.
Daltonganj .

.

3,881 19,352 33,557 60,517 71,294 87,768
Giridih 694,806 776,666, 766,871 773,128 829,271 803,321

1 -Jherria 1,946,763 2,420,786 2,493.729 2,889,604 3,070,688 1 4,076,591
,Rajraahal 436 219 335 274 414 577
Baniganj 2,841,699 3,042,223 3,066,720 3,350,257 3,262,536 3,650,563

"Jentral India :—
1 Umaria and

Johilla 164,362 171,538 193,277 185,774 157,701 170,292

Internal
Trade.

B«nMl
applyiog.
Okwnpon
mnd Bomtey.

Singareni
sapplying
Madras.

Indian
Produc-
tion.

With a view to supply the names of the chief mines, to exhibit their

issification both geologically and geographically and to demonstrate
output, the following further statement may be given :

—

Output of the Qondwana Coalfields for tlie Years 1901-6. Classifioa-
tion of
Mines.
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tOutput o1 the Ooadwaaa Coalfields tor the Years 1901-6—continued.

Coalfield. 1901. 1902. 1903. 1904. 1905. 1906.

Central Prov. :— Tons. Tons. Tons. Tons. Tons. Tons.
Bellarpur — — — 90 148 916
Pench Valley — — 88 — 1,104 32,102
Mohpani 43,046 43,645 31,443 26,618 22,998 27,503
Warora 148,470 153,336 127,623 112,319 123,015 32,327

Hyderabad :—
Singareni 421,218 455,424 362,733 419,546 454,294 467,924

Total of Gond-
WANA Bebs .

,

6,264,681 7,083,179 7,076,376 7,808,027 7,993,363 9,348,884

Output of the Cretaceous and Tertiary Coalfields for 1901-6.

Coalfield. 1901. 1902. 1903. 1904. 1905.
i

1906.

Assam :
— Tons. Tons. Tons. Tons. Tons. Tons.

Makum 254,100 220,640 239,328 266,265 276,577 285,402
Smaller Fields — 456 — 500 488 88

Baluchistan

:

—
Khost 18,431 25,982 36,444 38,574 34,140 32,500
Sor Range and

Macli 6,225 7,907 10,465 11,293 7,585 9,664
Burma

:

—
Shwebo 12,466 13,302 9,306 1,105 — —
Upper Chindwin — — — — — 1,222

Kashmir

:

—
Ladda — 1,138 999 270 —

Panjdb :—
Dandot (Salt

Range) 67,730 55,373 43,704 45,258 61,618 57.438
Attock — — — 336 715 10
Shahpur — — — — 289 15,671

Rajputana

:

—
Bikanir 12,094 16,503 21,764 45,078 42,964 32,372

Total of
Tertiary Beds 371,046 341,301 362,010 408,679 424,376 434,367

Grand Total
OF Indian Coal 6,635,727 7,424,480 7,438,386 8,216,706 8,417,739 9,783,251

Coal-g'as : Coal-tar.—It is exceedingly difficult to obtain informa-

tion regarding the gas-works of India. In the Financial and Commercial
Statistics published bythe Government of India for 1904 (more recent figures

are not available), mention is made of two gas-works, one in Calcutta, the

other in Bombay. These gave employment to 581 persons. It is believed

there are other gas-works here and there all over the country, but mostly
of a private nature, and therefore not returned under " Larger Industries,"

It is understood also that English coal is largely, if not exclusively,

employed in gas-making, and the by-products of these works are doubt-

less disposed of but are not worked up to the extent customary in Europe.
The coals most suited are coking coals that burn with a long flame.

In the dry distillation of coal and in the manufacture of illuminating gas,

volatile products are obtained that condense and separate into (a) a watery
liquid and (&) a tarry mass. The former is one of the chief sources of

ammonia and its salts (see Alkalis, p. 48), and the latter constitutes coal-

tar. (For Wood-Tar, see Pinus, p. 890.) The average results with good coal

are :—gas 16*6 per cent. ; ammoniacal liquor 14'1 per cent. ; tar 5*3 per
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COAL-TAR COLOURS

Mit., aiul coke 64 per. cent. From coal-tar may bo prepared bonzene

16 commercial benzol), naphthalene, anthracene and phenol, also pitch.

riefly it may be said that benzene can be converted into aniline,

tphthalene into indigotin (indigo), anthracene into alizarine, and phenol

ito carbolic acid. The reader will find numerous technical works that deal

rith these substances and their manufacture. [Cf. Blount and Bloxam,

for Etujin. and Manuf., 1900, 55-87 ; Rawson, Gardner and Lay-
sk. Diet. Dyes, Mordants, etc., 1901, 93-110.]

The coal-tar colours may be spoken of as discovered by Dr. (the late

r) W. H. Perkin in 1856. He was then engaged in a study of the syn-

stic production of quinine, when he noticed that aniline on being oxidised

ive a colouring matter. This he produced separately and gave to the

ide under the name of " Mauve." This was the first of the long series

colours destined in a remarkably short time to revolutionise the tinc-

ial industries of the world—the Aniline and Alizarine Colours, The
luence of these modern mineral dyes has been more destructive to the

ictorial and textile industries of India than is commonly supposed.

ley have depraved the artistic feelings of the people, and demoralised

my of the indigenous crafts. But it doubtless can be upheld that the

irances of modern tinctorial science have, in their ultimate issues, been
[reality more constructive than destructive. The majority of the Indian
^etable dyes are fleeting, especially the yellows and greens. The best

lours are the reds and blues. All Indian dyes are relatively expensive
troublesome, and one of the most imminent modern dangers lies in

fact that there are good and bad, cheap and dear, fast and fleeting

ilities of the coal-tar dyes. It has been in fact computed that there

at present about 2,000 distinct colours of this kind offered for practical

i, the manufacturers of which are often prepared to send expert dyers
the workshops of their customers in order to instruct the operatives

[the technicalities of the dyes they sell. Recently it has moreover been
jposed that a " key-board " of colours should be established, with fixed

ibers for each shade, so that the buyers of Indian goods may be able

^dictate the colours to be used. This may be desirable for certain com-
rcial transactions, but with the art crafts it is likely to prove pernicious.

the famed natural dyes and tinctorial combinations of India have been
idy imitated and their vernacular names given to the fabricated

il-tar preparations {e.g. Peori dye, p.'765), so that nothing is left undone
It could expedite the complete overthrow of the indigenous crafts. This

jttement is abundantly upheld by the returns of the imports. The
ilines and Alizarines received by India were in 1876-7 valued at

4,60,266 ; in 1886-7 they were Rs. 10,08,034 ; in 1896-7 Rs. 60,63,256
;

1903-4 Rs. 82,67,010 ; in 1905-6 a slight decrease, namely to

75,71,314 ; and in 1906-7, Rs. 74,92,704. In another article (under
ligofera, p. 683) mention will be found of the progress in synthetical

duction of indigo.

Coal: Coke.—An inferior quality of coke is obtained as a by-
luct of the gas-works. It should not contain more than 10 per cent.

; it is useful for burning cement and hme, or for domestic purposes,
len coal is carbonised in ovens for the express purpose of producing

coke, larger quantities are used than during gas-making. Coke is the
main product, not the by-product. The coke is therefore superior because
It has a higher calorific value. Caking coals are those best suited for
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coldng because they form a compact coherent coke, but mixtures of

caking and non-caking coal can be successfully carbonised. [Cf. Blount

and Bloxam, I.e. 83.]

For many years past the Raniganj, Jherria and Giridih mines have
manufactured coke. Their output was in 1902 returned at 128,910 tons,

of which Raniganj produced 86,000 tons. Coke-maldng is a most im-

portant industry, and one in which the future will doubtless record much
progress. It means the profitable utilisation of coal waste, and the ac-

companying prosperity of the metallurgical industries. There are two
qualities, " hard " and " soft." Ward {Rec. Geol. Surv. Ind., 1904,

xxxi., 92 et seq.) has recently published an interesting paper in which

he urges the necessity of introducing improved methods of manufacture
of coke with a view to recover the valuable by-products presently being

wasted. Commenting upon this paper, Holland has explained that

the backwardness of India in this matter proceeds from the limited de-

mand for coke for metallurgical purposes. " At present about 300,000

tons only of Indian coal are converted annually into coke, though a de-

mand will naturally increase with the development of metallurgical in-

dustries. Even as matters stand at present Mr. Ward has shown that

there is good ground for assuming that the additional outlay necessary

for closed ovens of the ' recovery ' as well as the ' non-recovery ' type

would be repaid. Assuming that the coal used for coke-making in India

contains on an average 0'75 per cent, of available nitrogen, the present

system of manufacture in open ovens means an annual loss of 2,250 tons

of nitrogen, sufficient that is for the manufacture of 10,613 tons of sulphate

of ammonia, which at £13 a ton is worth £137,969 or more than 20^ lakha

of rupees." As showing the full value of this contention it may be men-
tioned that it has been ascertained that Java imported in 1901, 21,700 tons,

and in 1902, 23,400 tons, of sulphate of ammonia to be used as a sugar

fertiliser.

Experiments recently made on a large scale in Germany and America
have confirmed the conclusions referred to above with regard to the suita-

bility of Bengal coal for the recovery of ammoniacal by-products, and
arrangements are now well advanced for the erection of recovery-ovens

on the Giridih, Raniganj and Jherria fields. With a view to improving
the local market for the products, experiments are being conducted

by the Agricultural Department to test the suitability of ammonium
sulphate for Indian sugar-cane and other crops, whilst to meet the

probable demand for sulphur the Geological Survey has organised pros-

pecting operations on a large scale in connection with the copper sulphide

deposits known to occur within easy distance of the coalfields in Bengal.

But to conclude these remarks on coke, it may be observed that so

much has been written on the subject that to give even the more
useful references would occupy much space. The Journal of the Society

of Chemical Industry teems with descriptions of methods, apparatus and
processes in all countries. Similarly, innumerable passages occur in these

journals on the distillation of coal; on gas-making; on the gaseous I

products of coal ; on the relation of petroleum to the hydrocarbons of i

coal ; on the influence of lime on coal ; on the determination of the nitrogen I

in coal ; on coal-tar ; on ammonia, etc., etc., subjects intimately as-

sociated with the future of the Indian coal and coke supplies. [Cf. Weeks,
j

Man. of Coke, 1892.]
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UTILISATION OF COAL WASTE
COCCUS

CACTI
Cochineal

Briquettes.Coal: Patent Fuel and Briquettes.—In connection with tho

observations already made regarding Bikanir, Kashmir and other coals it

has been explained that an industry has been organised in the production

(I briquettes from these inferior coaU. This overcomes their excessive

pisture and makes them useful fuels. In Europe and America briquettes

le produced in many different ways and of widely different materials.

I
would be beyond the scope of this work to deal with all the forms of

riquettes, but the subject receives interest in India through the possibility

afforded of utilising coal waste and working up inferior coals.

Other methods of utilising the waste coal and bituminous materials Ooai wa«t«,

might be mentioned, such as the manufacture of what is known as
" water gas," " mond gas " or " heating gas." [Cf. Imp. Inst. Tech.

Repts., 1903, 345-6.] The conversion of the accumulation of combustible

waste material, near the Indian mines, into gas and finally into electric Electric

power might become of infinite value not only to the mines but to
^*»''*'-

lumcrous possible futiu'e industries likely to be originated in their

iate vicinity such as chemical works, potteries, etc.

COCCUS CACTI, Linn.; Milburn, Or. Comm., 1813, ii., 208;
Board Ayri. Madras, Nov. 18, 1895, CocciD-s;. The Cochineal-

3t, Scharlach-worm, kirniddna, kirmaz, kiranda, kirm, etc. A Scale

jct native of Central and South America, Mexico, Guatemala, etc., and
tributed by cultivation to the West Indies, TenerifEe, the Canary
mds, Algeria, to some extent even to Spain and also to Java, India, etc.

, There are said to be two forms or qualities of this insect, the grana fina and
aylveatris. The former is generally spoken of as the cultivated and the

er as the wild cochineal. The cultivated insect is both larger and more valuable
the wild, but whether these are distinct species or only races of the same

2t cannot even now be said to have been definitely settled. The grana fina is

)rted to be a rxative of Mexico, whilst the grana sylveatria comes from
ith America. As against all this confusion only two certain facts can be

\, the first being that recent and properly authenticated attempts to cultivate
true grana fina in India have utterly failed ; the second that on three
sions a Cttccui (possibly grana sylveatris) has, so to speak, broken loose

India and utterly destroyed the ifpuntia throughout largo tracts of the
itrj.

The Cochineal insect was discovered by the Spaniards in Mexico in 1518
' made known to Europe in 1523, but it was not vmtil 1703 that Leeuwenhoeck
308ed the error of regarding the insect as a seed (grana). It is just possible that
Portuguese may have attempted to introduce it into India in the 17th

^txiry, since in 1786 Dr. Anderson of Madras sent to Sir Joseph Banks specimens
la dye-yielding I'oft-uti which may have been a form of cochineal ; and this seems
jhave determined the East India Company to endeavour to introduce the true

•it. Accordingly in 1795 Captain Neilson (Royle, Prod. Res. Ind., 1840, 60)
^ught from Brazil some Opuntla leaves with the insects still adhering. This

apparently, however, the grana eylvestris. But, as already stated, there
|bo knowledge of the acclimatisation of the grana fina in India. I may express

indebtedness to Major D. G. Crawford. I. M.S., for having called my attention
[a passage in Seton Karr's Selections from the Calcutta Gazetteer (ii., 602) ::—
lov. 10th, 1796. Rishra advertises for sale 'that pleasant and well-known

of Rissura, about 50 bighas of ground and 120 bighas of Nepaulry, fully
ited and now ready to receive the insect.' The well-known villa may have

»n Warren Hastings' house at Rishra." It is not known whether a purchaser
B ever found, but there is no doubt that about the time indicated, Indian

^blic opinion was greatly concerned with the prospect of a satisfactory acclima-
tisation of the true cochineal. The chemical achievements of subsequent years
completely obliterated, however, all interest in the dye, and Rishra is no more
« popular resort but a jungle of Opuntia and other weeds. [Cf. F. Brandt. Cult,

of Silk, risum^from Rec. Madras Govt, and Board of Rev., 1871, 2 (Cochineal
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PLANTS OF THE INDIAN NOPALEY

introduced by Dr. Anderson) ; also " Nopalry " (defined as " Garden for Cultiva-

tion of Cochineal Plant and Insect "), 13.]

The favourite (and apparently the exclusive) food-plants of cochineal are

various forms of Opuntia or Xoiml—the prickly pear (see Opuntia, p. 822). The
grana fina feeds mostly on Ovuntin eocciniinfem. Haw., whilst the grana ayl-

vestria is reported to live on several species, including o. tnotiacantha, Haw., and
the common Indian form O. DlUenU, Haw. Considering the prevalence of the

species of Opuntin, it may be said there are not many recently collected speci-

mens of the genus from India in the Royal Herbarium, Kew. Five species are,

however, represented by the sets present, and these in alphabetical sequence are :

O, decumnna, O. Dilleiiii, O.fictts-inillca, O. tnotnifantHti and O. tuna. There

is no specimen of o. coccinillifera, and—which may also be regarded as some-
what significant—there is only one sample of o. Dliienii from Madras, and that

contributed in 1886, so that it would almost seem as if that plant had not been
known, or at all events little experimented with in South India, much before the

first decade of the 19th century. On the other hand, there are admirable samples
from Madras of the other species just named, which are stated to have been
collected from Dr. Anderson's garden on April 19, 1809. These are accordingly

historic specimens. Of o. motiacautha it is said that it was " the food of the

wild cochineal." That same species has on two subsequent occasions been sent

from Madras Presidency and once from the Panjab, so that it is probably widely

distributed in India, and completely acclimatised. Of o. ftvus-indica another

Madras historic sheet bears on the label the following observation :
" It is not eaten

by the wild cochineal." The specimen of o. aecutnana was wrongly named
o. cocoininifera in the series from Dr. Anderson's garden, but there is no men-
tion of whether or not the true cochineal insect fed on this or any other species

grown in Madras. O. tleeumtma has more recently, however, been sent from
Madras, so that it appears to have become acclimatised. Lastly there is only

one sheet of o. tuna, and it also came from Dr. Anderson's garden in Madras.
Most of the Indian specimens of Opuntia preserved in the Herbarium, Kew, beax

a parasitic scale insect (possibly a species of iHaspis), but no trace of cochineal.

It thus seems possible the sudden extermination of the Opuntias of certain

districts (such as that mentioned in Wilks, Hist. Mysore, iii., 89, in connection

with Tippu Sultan) might be accomplished by the parasite mentioned, without

supposing the sudden appearance and disappearance of a form of cochineal.

The fact, however, that certain Indian writers affirm that the cochineal will only

feed on red-flowered Opuntia while others say that it prefers the yellow-flowered

plant, is perhaps best explained by the supposition that there are at least twc

races or species of cochineal in India, thovigh as yet not separately recognised

by entomologists. Dr. Bourne {Rept., July 26, 1897) obtained grana sylveatru

insects from Ganjam and found these on the yellow-flowered Opuntia ; thej

lived for a short time, and only a little longer on the red. He accordingly inferred

that as a measure of extermination of Opuntia the rearing of any form of cochi-

neal was attended with so much difficulty that it was a failure. But it may
thus be asked, would similar failure necessarily result with all the other speciej

of Scale Insect seen on the Opuntias ?

The cochineal insect at its birth is viviparous and the male and female larvaK

are not distinguishable even under the microscope. After a few days, however,

they fasten to the cactus-leaf, lose the power of locomotion, and become covered—
the grana fina by a short white down, and the grana sylvestris by a much
longer cottony substance which conceals the insect. The creature destined to

become the male is enveloped, along wit}l the females, but in time becomes encased

within a separate pouch or purse open at the blottom. From this in due time i(

emerges as a scarlet fly possessed of long transparent wings. It rarelj' flies,

hpwever, to any distance but jumps and flutters about while visiting the females;

and shortly after dies. The female, on the other hand, never emerges from her
case as a winged insect, in fact never moves again from the position she took

as a larva, but becomes absolutely torpid, roimd in shape, loses her eyes and
even all form of a head. She derives nourishment by means of a hollow pointed
tube, which she plunges into the fleshy texture of the cactus. She begins to

yield her offspring after about three months, and it is at this stage that the process

of " nesting " is begun. Some eight or ten females are picked off the cactus and
put into a little bag of cotton-gauze or other cellular tissue,which is fastened to the

underside of a fresh cactus-leaf by means of a thorn. The yovmg larv?e escape, seek

out good positions, and when fixed repeat their cycle of birth, growth and death.
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HISTORY OF COCHINEAL DYE

he fernalo tilune produces the dye, and is gathered for that purpoae immS'
ly before the birtli of her yoiing. It is itaid that if the insects are stov**

their natural white powdery covering is retained, and the more valuable
er-grey cochineal " produced, but if killed by steam or hot water they lose

covering and " black cochineal " is the result. There is, however, an alter-

e opinion to the effect that c|uality depends on choosing the right period
tlier the insects. There are three commercial grades, viz. "silver grain,"
k grain," and the little valued " granilla."

ses ASD COMMERCIAL FORMS OF COCWATfi/lZ..—Cochineal was formerly
einployetl in dyeing wool, silk, and cotton : to-day it is a colour-ingredient of

and confectionery, and an artists' pigment. It is almost entirely replaced
iline dyes. Two different reds are obtainable from it—a bluish-red called

n, and a fiery-red called scarlet. The great reputation these dyes enjoyed Ingrained,

any years gave to the English language the expression " ingrained."
chineal is comparatively rich in tinctorial matter compared with most of

ler natural dyes ; it contains from 10 to 20 per cent, of the pure substance
exists as a glucoside, " carminic acid," from which the true colouring
carmine red, is readily produced. The dye-stuff requires no preparation
market, but before being employed by the dyer the insects are beaten to

As already observed, the most valuable commercial form is " silver-
' silver grain," the white film which is here retained being due to a natural

rin amounting to about 1 or 2 per cent, of the weight of the substance,
silvery coating is sometimes imitated by facing the cochineal with talc

other mineral matter. In dyeing, cochineal is almost exclusively used
the production of scarlet shades on wool in conjunction with a mordant of

With alum mordant it yelds a crimson shade. The Spanish historian Her- Alnm.

tells us that alum was the mordant used by the Mexicans, and certainly,

r as Europe is concerned, it was not until 1643 that " Kuster or Kesler, a
an chemist," brought to London the secret of using a tin solution in produc- Tin.

the true scarlet. This secret he communicated to a Flemish painter, who in

ini told or sold it to the famous Gobelins, whose tapestries embraced practically

first instances of scarlet-dyed hangings.
connection with painters' colours, red inks, etc., the best-known modem Paintets'

ication of cochineal is in combination with alumina and tin to produce Colours.

E {D.E.P., ii., 167) which is an almost pure lake. The best quality is Red Ink.

vrn commercially as nacarat carmine and is insoluble in water, alcohol, ether,

turpentine, etc., but soluble in strong mineral acids. Other lakes prepared
cochineal are Florentine and Crimson-lake. None of the preparations
n their intensity of colour when long exposed to light. [Cf. Hurst, Painters^

re, etc., 1901, 261 ; Rawson, Gardner and Laycock, Diet. Dyes, etc., 1901,
110 ; Blount and Bloxam, Chem. for Engin. and Manuf., 1900, 327.]

TRADE.—As a dye, cochineal has been to a great extent superseded by aniline Trade.
and this supersession appears to be steadily increasing. Thus the average imports.

tity of cochineal imported by India annually during the five years 1894-5
898-9 was 1 , 829 cwt. During the seven years 1 899- 1 900 to 1905-6 the average
only 1,583 cwt. In 1903-4 the amount had fallen to 1,156 cwt., valued

1,19,417, though in 1904-5 it rose to 1,380 cwt. (Rs. 2,22,914), and in 1906-7
,533 cwt. (Rs. 2,62,568). In the same period of twelve years the imports of .

ine dyes had increased by just over 100 per cent., totalling in 1906-7, 6,003,849
valued at Rs. 46,55,054. Cochineal comes almost exclusively from the

ited Kingdom and France to Bombay. The re-export trade has practically

ihed. {Cf. Paulus ^gin,eta (Adams Comment.), 1847, iii., 180; Honigberger,
y-five Years in the East, ii., 258 ; Hoey, Monog. Trade and Manuf. N. Ind.,

0, 170; Pharmacog. Ind., 1890, ii., 99 ; DeCandolle, Orig. Cult. Plants, 274-6 ;

Bull., 1892, 144-8 ; Mollison, Bept. on Prickly Pear as Fodder, 1892

;

ladius, Opuntia in Cyprus, 1897 ; Bourne, Ind. Agri., 1898 ; Maiden, Agri.
t. N.-S. Wales, 1898, 9, 980-1008 ; Thorpe, Diet. Appl. Chem., 1898, i., 576.]

lurpei

Ii:

COCOS NUCIFERA, Linn. ; Fl Br. Ind., vi., 482 ; Fryer, New DJE3.P.,

Ace. E. Ind. a)id Pers., 1672-81, 7 and pi. ; Miquel, Fl. Ned. Ind., 1855, iu., li- 416-59

*^:V-72; Shortt, Monog, The Cocoanut Palm, 1888; Nicholls, Textbook Trop. Cocoanut.

I'jn., 1892, 165 et seq. ; Semler, Trop. Agrik., i., 616-58; Sadebeck, Die Kul-

irgew. der Deut. Kolon., 1899, 25-33 ; Mukerji, Handbook Ind. Agri., 1901,

349



cocos
NUCIFERA
Cocoanut

Habitat.

Fruit
Production.

Proximity to
tlie Sea.

ladian Area.

History.

Distribution.

Insular Habitat.

Classic Names.

THE COCOANUT PALM

284-7 ; Cook, Orig. and Dist. Cocoa Palm (contrib. from Nat. Herh. U.S.A.),

1901, 257-93 ; Gamble, Man. Ind. Timhs., 1902, 739 ; Safiord, Useful PI
of Guam (contrib. from U.S.A.), 1905, 233-43 ; Firminger, Man. Gard.

Ind. (ed. Cameron), 1904, 198-200 ; Palmeae. The Cocoanut (Coconut)

Palm, Porcupine-wood, known in the chief Indian and Eastern vernaculars

as ndrel, ndriyal, ndrikel, ndrgil, maar, tenga, thenpinna, kohbari, nur,

Jcalapa, (Mai.), fol (Sinh.), ong (Burm.), niu (Poly.), etc., etc. This tall

pinnate-leaved palm is indigenous to the islands of the Indian and Pacific

Oceans, but now cultivated throughout the tropics in all warm moist

situations, such as along the sea-coasts of India and Burma.
Habitat.—The cocoanut is essentially a tropical plant, and while it

can grow up to the 25th degree N. or S. latitudes, it but rarely ripens fruit

in the extreme limits of its region. From the Bay of Bengal it follows

the Gangetic basin inland some 200 miles, but on the coast of India generally

does not penetrate for more than half that distance. Buchanan-Hamilton
(Stat. Ace. Dinaj., 1833, 150) found that it ripened fruit with difficulty at

Dinajpur, but I have seen it do so at Falakata, which is considerably

farther to the north, and a writer [Journ. Agri.-Hort. Soc. Ind., 1898) speaka

of it fruiting freely at Dam Dim in Jalpaiguri, or 300 miles from the sea It

also fruits abundantly in South Sylhet. It would thus appear that the

limit of fruit-production, viz. the 25th degree, is frequently exceeded in

the immediate basins of large rivers. Hence it may even grow in Assam,'

though it will there ripen its fruits very indifferently. On the west and
south coasts of India, on the other hand, its cultivated distribution ia

much more restricted. In Kolaba and elsewhere it may be found on the

immediate shore and for 50 to 80 miles inland, ascending the hills to about;

3,000 feet. Further to the South in Mysore, for example, it passes inland

to nearly double that distance. It very possibly gave the name to the

Cocos Islands and is plentiful on the Laccadive and Nicobar groups, but

not in South Andaman. Gamble says " the cocoanut palm is not, like

the palmyra, a forest tree, though it may be seen practically in forest,

grown in gregarious plantations all round the Indian coasts and on some
of the islands." The Indian region may thus be said to be the lower basins

of the Ganges, Brahmaputra and Irrawaddy, also the Malabar and Coro-

mandel Coasts and adjacent islands—Madras Presidency being the chief

producing area.

History.—On the assumption that it originated in the islands of the Indian
and Pacific, there would be little to prevent its having been carried even by
currents of the sea, or in some cases by primitive man, to the western shores of

America and to the coasts of Southern China, Siam, Burma and India, in prehis-

toric times. This is so natural and obvious a supposition as to render most of

the learned arguments indulged in by authors on this subject superfluous. The
|

Spanish, Portuguese and Dutch travellers may have greatly aided in its distri-

bution, more especially in conveying it to the east coast of America, to the West
Indies and to Africa, but a wide natural distribution had doubtless taken place

long anterior to the discovery of America. It is, therefore, hardly of serious

consequence whether or not it may have been indigenous to tropical America as

well as to certain of the islands of the Pacific. Its natural habitat is undoubtedly
maritime. It is known by so many widely diversified names, in the regions of its

present production, as to necessitate a vast antiquity. But as possibly indicative i

of a stronger claim for an Asiatic than an American origin, derivatives from its i

Sanskrit name ndri-kela have accompanied the palm eastward very nearly to '

the shores of America and westward to JNIadagascar and Turkey, to a far greater

extent than can be shown for any other classic or ancient name that it possesses.

This does not of necessity involve its being accepted as indigenous to India, but

simply that its extended cultivation accompanied Sanskrit influence.
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EARLY EUROPEAN KNOWLEDGEgf^P^go. [C/. Ony. Cult. Plants, 429-3o.l Cuok liU8 taken grcMit i)ainit to refuto De
^ndolle's arguinentB and thua to stoutly uphold an American origin. He main-
tains timt it is no fault of the palm that the early inhabitants of America neglected

to record its history, but similarly neither wa« that neglect India's " fault. ' We
are justified in dealing with the records that exist. Wiesner (Die Rohat. <U«

Pflanzenr., 1903, ii., 419) advances no personal opinion but quotes authority

for ft dual nationality (American and Asiatic.) Jumelle {Lea Cult. Colon.,

1901, 88-101) is opposed to the belief that the nuts were brought by currents

from America to India and inclines rather to the view of an Indian origin. The(t was known to Cosmas in the 6th century a.d. (who calls it argellion, a
e doubtless derived from the Sanskrit), and John of Monte Corvino, in the

,
century, speaks of it as the *' Indian Nut " (as the Arabs do to this day).

Yule, Cathay and The Way Thither (ed. Hakl. Soc), clxxvi., 213.] It

also seen and mentioned by Marco Polo in the 13th century, under the

e "Indian Nut," [C/. Travels (ed. Yule), i., 102; ii., 236, 248, etc.]

In later times exhaustive and most picturesque accounts of the cocoanut

I,

India were given by Vartht^ma {Travels, 1510 (ed. Hakl. Soc), 163), by
fcchoten (1598 (ed. Hakl. Soc), ii., 43-51), by Baber {Memoirs, 1526, Leyden
lErskine, transl., 327), and by Abul Fazl {Ain-i-Akbari), etc., etc., to whose
bvints the well-known description in Household Words, and later that of

piirch {Indiache Heil-und Nutzpflanzen, 1892, 144-66) appear to owe much.
e question of the early European knowledge of the cocoanut is discussed

by Rumphius {Herb. Atnb., 1750, i., 8), who quotes the passages of Theo-
phrastus {Hist. PL, iv., 2 (ed. Scaliger), 1644, 286) and of Pliny {Hist. Nat., xiii.,

oh. 9 (Holland, transl.), 1601, 390) which have been supposed to refer to coeon
tiMri/i-rn. The names given by these ancient authors are Cuciofera and Cocoa,

but cocoa might be given to any nut. A much more likely derivation is that
furnished by Barros (1553), Garcia de Orta and Linschoten, viz. from the
Spanish coco {macaco, Portuguese) applied to a monkey's face, an admirable
allusion to the three scars or markings on the base of the shell. Coca (a shell)

might have been the primitive suggestion of that name. [Cf. Oviedo, Hist. Gen.
Nat. de las Ind., 1526 (ed. 1851), i., 335 ; Garcia de Orta, 1563, Coll., xvi. ;

Acosta, Tract, de las Drogas, 1578, 107 ; Pyrard, Voy. E. Ind., 1601 (ed. Hakl.
Soc), ii., 372-86, etc.) ; Clusius, Arom. Hist., 1605, i., ch. xxvi. ; Boym, Fl. Sin.,

1656, f-f2 ; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 17

;

Bamiiton, New Ace. E. Ind., 1727, i., 296, 306; Forster, PI. Esc, 1786, 48;
Sprengel, Hist. Rei Herb., 1808, 103, 269; Milburn, Or. Comm., 1813, i., 277-8;
Paulua JSgineta (Adams Comment.), 1847, iii., 438-9 ; Hobson-Jobaon (ed.

Orooke), 1903, 228-9, 233-4 ; Joret, Les PI. dans UAntiq., 1904, ii., 299, 360.]

CULTIVATION.—For seed purposes ripe nuts should be chosen from
s of mature growth but not too old. After being kept from four to six

ks, seed-nuts are planted just below the surface of the soil and about
t apart. Ashes and salt are freely scattered in the trenches as manure
as a protection against insects. The seedlings thus obtained may

planted out from two to six or more months later, preferably at the

beginning of the rains. Such is the usual method, which will be found
described fully in the Dictionary. In some parts of India, however,
the young plants are not removed from the seed-beds for one or even two

;\rs. In Java and the South Sea Islands the Natives hang the nuts for

line months in the open air, under the eaves of their houses, until the

shoot-s and roots appear. The seedlings are then put into the positions

I^ich
they are to occupy permanently. This method has been freely

Hbpted by European planters owing to its great saving of labour and the

^dy facility it affords for rejecting bad or weak plants. A further method
Hfco leave the nuts to dry for four to six weeks and then to lay them
wee together in a damp shady place until the shoots that appear
from them are about 10 to 12 inches long. They are then planted in their

permanent positions, and should not stand nearer each other than from
95 to 30 feet apart each way. It should be remembered that for
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fructification the cocoanut requires absolutely open air and plenty of

Salt as a Manure, sunshine. The Subsequent treatment consists in hoeing the ground around
the stems and manuring them, especially with salt, at the beginning of the

rains. They may be easily transplanted when only a few years old, and
in many cases with advantage, but the new pits into which they are

placed must be filled with good soil, manure, and a little salt. [Cf. Produce
World, Jan. 17, 1896.]

Yield. Yield.—Cocoanut palms will bear fruit, according to the locality and
the care expended on them, in from five to ten years. They throw out a
spathe and a leaf every month, and each flowering spike yields from ten

to twenty-five nuts. The yield varies according to the soil, climate, care

expended, and also variety grown. It has been placed by some authors

as high as 200 to 300, by others as low as 30 nuts per tree per annum, but
a safe average might be 80 to 100, or say 5,000 nuts per acre ; and at 4 lb.

to each fruit this would give a total crop weight of 6| tons an acre. Lastly,

the palm will continue to bear such crops for 70 to 80 years.

Cultivated Forms.—Although the Natives recognise many varieties

or races, these are doubtfully distinct botanically. Moreover, they are

so numerous that it would be almost impossible to enumerate even the

better known " sports " and cultivated conditions that are claimed to exist.

There are, for example, 25 commonly counted in Java—Miquel especially

describes and names 18 of these and calls them varieties ; 40 in the

Philippines ; 5 recognised in Ceylon ; 30 in Travancore alone according

to Dr. Shortt ; lastly, Jumelle (I.e. 92) and Firminger, both compiling

from M. Le Goux de Flaise, say of India that it is customary to recog-

nise 7 forms :—(1) Coromandel or Brahmin nut, a yellowish-red form
;

(2) the Kanara, a very woody ovoid nut
; (3) the Malabar

; (4) Maldive,

small and spherical
; (5) Achem, small and ovoid

; (6) Nicobar or pointed

nut, the biggest of all, and (7) the Ceylon nut. The Brahmin nut is

esteemed for its milk but is inferior in kopra and coir. Of Ceylon it

is said there ar^ two special dwarf forms : (a) the King Cocoanut, which
produces a golden-coloured fruit, but rarely attains a greater height than

20 feet. It is confined to the gardens of the better classes. (6) A still

smaller plant much sought after.

Soil. Soil and Climate.—All writers admit that the palm will grow effec-

tively on sandy soil, but Semler and others point out quite clearly that it

must not be dry sand. Many soils otherwise unsuitable can be adapted

by adding the necessary manures ; thus clay soils can be made porous

by admixture of sand and fertilised by the addition of calcareous salts.

Jumelle observes that the cocoanut requires heat, moisture, a porous

soil, calcareous salts, alkaline salts, a certain quantity of sea-salt, and a f

Manures. ^^^^ amount of animal manure. It should be noted, however, that animal

manure if too freely applied is apt to encourage a weevil pest {vide infra).

The best manure (vegetable) appears to be cocoanut husks. [Cf. Trop.

Agri., 1893, xiii., 106-8.] Semler observes that the most desirable position

is a porous soil sufficiently near the sea that at high tides the sea-water

may permeate the trenches cut for that purpose. Cochran {Trap. Agri,

1897, xvii., 173) and Jumelle (I.e. 94) give chemical analyses to show
how very important salt is as a manure for this palm.

Climate. I* is necessary that the temperature should be fairly even all the year

round, 75° and 50° F. being the extremes. If the rainfall be evenly

distributed throughout the year some 48 to 50 in. will suffice, but if leas,
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CULTIVATION IN INDIA

ilie planter must resort to artificial irrigation. [Cf. Baur, Ind. Gard.,

Dec. 14, 1899 ; Cochran, Trop. Agri., 1900, xix.]

ADDITIONAL PECULIARITIBS OP INDIAN CULTIVATION.—BombMy.—Tho
ooououut is only common in the south of this Presidency, and ita chief value

lies in the rich supply of toddy it affords. In Koluba district, however, the soil

•nd climate are found so suitable that the toddy exceeds the demand. The average
annutU yield of nuts is said to be about 120 per tree, and each palm may be
reckoutni to have cost about Rb. 9 up to the point at which it begins to yield. In
Thiuia district the annual yield is estimated at 75 nuts to each palm. The dry
nuU are sometimes thrown into a well and left to sprout there, being subsequently
put into ft nursery : or they are allowed to fall from the tree and then buried.

In the KdthiawAr district they are planted and grown in pits 3^ by 3 feet

diameter, cut out of solid limestone and filled with mould. In Kanara,
itiiiiiw&r and Ratnagiri the cocoanut is abundant, £uid in the latter district
• Jivorage annual profit from each tree is said to be about Rs. 1-3-0. During

the " Narral Purnima " or Cocoanut Festival of the Hindus, which is supposed to

mark the end of the monsoon in August, Bombay Natives throw nuts into the

KM to propitiate the god of storms. {Gf. Madras Mail, Aug. 23, 1899.]

Madrms.—This Presidency, especially the Malabar and Coromandel Coasts,

is the chief seat of the Indian cocoanut industry. The Laccadive Islands

also send their contingents to ports on the Malabar Coast, the produce of both
being reckoned together. The Maldives are under a Sultan who is subordinate

to the Governor of Ceylon ; the coir produced is conveyed to India and lost sight

of in the customary trade returns. The Godavari district has been called the
" Paradise of the Cocoanut palm," the delta of the river showing an abundance
of the trees. Mr. Lushington, District Forost Officer of Kistna, stated in the

Tropical Agriculturist (Jan. 1, 1895, xiv., 457) that 200 nuts per annum was a
very moderate estimate for good fruiting trees in the Godavari district, and indeed
an even higher average (250 to 300 nuts per annum) has been quoted for Ceylon
highly manured palms {Trop. Agri., April 1, 1893, xii., 650). In Travancore
8(K>,000 trees were counted during settlement operations in 1902, and it is

estimated that 25 per cent, should be added for non-taxpaying areas. [Of.

Capital, Oct. 30, 1902.] In South I^anara, plantations extend along the wliole

coast-line, the average to the acre being about 120 trees each, yielding 40 to 50 nuts
.ually. The seed-nuts are usually not plucked but allowed to fall from the trees.

Mysore there are said to be four varieties of the cocoanut—red, red and
light green and dark green. Toddy is not made from the palm, tis the fruit

g more valued. Occasionally a few green nuts are cut for the juice and for their

fibre. The Mysore cultivation is to some extent peculiar, and a full account of

it will be found in the Dictionary.

On the Nicobar Islands the palm is very abundant, the annmil jdeld being
estimated at about 10,000,000 nuts. In the Andamans it is said to be a com-
paratively recent introducton. In 1901-2 there were estimated to be 42,997
cocoanut trees in bearing and 64,821 not, and in the same year 428,897 nuts were
received into the oil-factory at Viper.

In Burma success would appear to depend largely on the district. Mason
(Burma and Ita People (ed. Theobfild), 1883, ii., 143) says that the palm will not
thrive except near the sea, and in many parts the seedlings are believed to damp
off. Some years ago it was reported there were 10,000 acres under cocoanuts

. ia the Bassein district of Pegu alone.

^^n Bengal the cocoanut is plentiful throughout the lower Gangetio basin, but
I ^Kl rule only in garden cultivation, and the produce is not much in excess of

T Rial demand. PiueiUjt and not Cofoa is the palm used in this province as
the source of toddy and sugar. In the districts of Barrisal, Backergange and
Noakhali it is extensively grown in plantations by itself or along with the
Areca-nut palm. Throughout Bengal the opinion prevails that to fruit well the
lower two or three leaves must be removed in September.

In Upper India and the Central Provinces the cocoanut is not cultivated.

ENEMIES TO THE COCOANUT.—The greatest danger to which this palm is

subject arises from the attacks of various insects, mostly the grubs of beetles. Of
these itntocera i-iibi<N, a large insect with a reddish-brown head, appears to attack
the root and subsequently to find its way into the stem ; it is believed to be
tispecirtlly prevalent when the ground has been too richly manured. Jvunelle

(^c 100) says a siniilar Insect lays its eggs in the stem and the larvsB bore
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their way to the terminal bud, which they devour. The danger of such pests

is averted in the Straits Settlements by sprinkling the young palms with salt

water. Another destructive beetle is Cuinmira jmimuftvtn, a species of Elephant-
beetle which destroys both the young leaves and the terminal bud, thus rapidly

killing the palm. It is especially prevalent in the Malay States. On the

Coromandel Coast boring grubs are extracted by means of a barbed steel probe.

They are eaten as a delicacy by the Burmans, who are great adepts at extracting

them. The Rhinoceros-beetle (Oryaten rhinoceros, Linn.), a large black or

brown scarab, has been reported as especially destructive to palm trees in Madras
and Singapore. It damages the trees by cutting holes through the young leaf-

shoots. The larvae of a large weevil {Khyuchophortis ferrttgin*-un, Oliu.) kill

a great number of trees by tunnelling into the trunks. The only cure for this is

extraction, though the use of salt and brine is often beneficial.

The leaves of the palm are also much injtired by other insect pests and the

life-sap sucked from the plant. Certain of the Coccidm—the Scale Blights—

•

such as AnpifHofna defttriietor, Signoret, and I>acty1opiu» cocotis, Mashell, are

especially destructive in the Laccadive Islands, and are the more dangerous
because it is difficult to proceed against them by ordinary methods of spraying.

[C/. Maskell, in Ind. Mus. Notes, 1896, iii., 1, 66-7.] Semler says {I.e. 645) that

a large wasp is in the habit of making its nest in the yoimg fruit. The only

remedy is the destruction of the nest.

Larger and more easily checked enemies are rats, squirrels, flying-foxes, wild'

cats, tree-dogs {Pai-niiojcHrus), etc., which sometimes eat the young fruits and
often destroy the terminal bud. As a remedy, Semler suggests that a preparrtion
of cocoanut kernel with arsenic, pulverised glass and strychnine, or the like,

should be put into cocoanut shells and hung in the trees. Against rats the

mongoose is the best protection. Nicholls recommends covering the trunk of

the palm with sheets of tin or galvanised iron for some twelve inches, the

rats being unable to climb over these. The young plants must also be protected
against the ravages of wild hogs, elephants, cows and porcupines. When a
palm has actually been killed by beetles or other pests, care should be taken
to destroy the whole stem by fire, as a single palm left lying or utilised for

posts, rails, handrails to foot-bridges, etc., may contain and send out enough of

the pests to destroy an entire plantation. It has accordingly been suggested that

the preservation by planters of infected timber as well as the non-destruction of

infected cocoanut-refuse should be made a statutory offence, since such nearly

always constitutes a public nuisance and too often involves a public disaster.

[Cf. Hidley, Rept. on Destruction of Cocoanuts by Beetles, Singapore, 1889 ; Tennet,
Ceylon, ii., 529 ; Ind. Mus. Notes, 1891, ii., 8-9 ; 1893, 175 ; 1903, v., 127 ;

Watt, Plague in Betel-nuts, Agri. Ledg., 1901, No. 8, 140 ; Trop. Agri., 1904,

xxiii., 636; Butler, Diseases of Cocoanut, in Board Rev. Madras, 1908, No. 786.]

FIBRE.—Tliis useful plant yields various fibres or fibrous materials.

A delicate tomentum or cotton, found at the base of the leaf, is employed

as a styptic. The leaves may be used like those of other palms for many of

the purposes of paper. The leaflets of two or more leaves are braided into

mats that are used in house-construction. They are also often stripped

off and made into brooms, or their midribs separated and so used.

Again, the leaves are frequently employed as thatch, and dried they may
be utilised as crude torches. The half-fruit (nut with adhering pericarp)

is largely used as a scrubber.

History.—The important fibre, however, is of course the Coir which

is obtained from the thick outer wall of the fruit (or husk). This seems t

to have been known to the early Arab writers as kanbdr, being so called,

for example, by Albiruni {cf. Journ. As., ser. iv., torn, viii., 266) in the

11th and by Ibn Batuta {Voyages, etc., Soc. Asiatique, 1858, iv., 121)

in the 14th centuries. Correa {Lendas da India, ii., 129-30) tells us that

the Governor (Alboquerque) of Cananor devoted much care (1510 A.D.)

to the preparation of cables and rigging of coir {cairo), of which there

was great abundance. Pyrard {Voy. E. Ind. (ed. Hakl. Soc), 1887, i., 250)

speaks of the revenue having been paid (in 1610 a.d.) of cairo by the Mal-
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es. The word coir did not come into the English language until the

teeutli century. It is doubtless an Anglicised version through Portu-

e Cairo of the Malayal verb kdydru = to be twisted {kdyar, Mai. and
ru, Tani.). Both the fibre and the rope made from it appear to have
n exported to Europe in the middle of the 16th century under the name

nbar, a raisrendering, very possibly, of kdiyar. But it was actually

t until the Great Exhibition of 1851 that coir rope and matting
ed commercial importance in England. Thus Milburn, writing as

as 1813, observes that cocoanuts are an article of considerable trade

all parts of India, and that coir ropes are much esteemed there. He
nothing at all of any exports to Europe. It deserves notice, too, that

collections of early letters of the East India Co.'s servants, published

Mr. W. Foster, contain no reference to the cocoanut fibre.

Production.—Taking India as a whole, coir is only obtained as a by-

product. As will be seen under the notes on trade, the present-day Indian

orts are almost entirely made from Bombay and Madras, and it may be

that Madras, Cochin, the Laccadives and Malabar are the only parts

dia that produce coir on a commercial scale. According to the Manual
Kanara (1895, ii., 147-8) about 5,000 persons depend for their living

ithe manufacture and sale of coir in that district. It is further said that

cocoanuts produce 1 candy of coir. The cost of raw material and
"manufacture is about Rs. 15 and the selling price about Rs. 20 per candy.

Elsewhere in India the fibre is dark and coarse, and not comparable to the

fine qualities of the above-named districts or to that of Ceylon or Singapore,

re are many reasons for this. Situation is one ; the fibre would seem
ecome coarser at a distance from the coast ; but variety, age at which
nut is gathered, care and skill in steeping, beating, and cleaning the

fibre, etc., etc., are all factors of no small importance. If the palm be

cultivated for the supply of juice or to afford ripe fruit, the fibre usually

proves in the one case imperfectly formed and in the other overripe.

Such, at least, is the common opinion, although according to Wiesner
{I.e. ii., 420) only three varieties of C. nucifera are really suitable for the

production of coir, viz. nitila, cujniliformis, and sttipposu, and the first

ed gives the finest and most elastic fibre. These are three out of the

teen forms given by Miquel. Wiesner, however, would appear to have
pted for general application a criticism which Miquel {I.e. 65) originally

intended exclusively for the Dutch East Indies. In many countries such

as Guam a specially long fruit is grown for the express purpose of affording

the long straight-bristle fibre. Of Indian coir it has been commonly
affirmed that the best comes from Cochin, and that as a result attempts
have been made to imitate the light colour of the Cochin fibre by bleach-

ing. But the chemicals used in this process destroy the elasticity of the

Hbre and render good qualities bad and inferior qualities worthless.

' ither does it seem quite clear whether by Cochin coir is meant com-
iiitTcially the produce of the Native State or that of the whole coast of

Malabar, or indeed all high qualities from whatever coimtry obtained. It

- said that for fibre the nuts should be cut in the tenth month ; it would
i'pear, however that a large quantity of ripe nuts are exported to Europe

111 husk and the coir separated on arrival.

Manipulation.—Concise accounts of the various local methods of re-

moving the fibre from the shell and of separating and cleaning the coir have

been given in the Dictionary {I.e. 428-30), to which the reader is referred.
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Briefly it may be said that for the first process an iron spike is fixed in the

ground with point upwards, and that the nut is so struck on this that the

point penetrates between the nut and the husk, and causes them to separate.

A Native can treat in this way about 1,000 nuts daily. Although many
machines have been tried for this purpose, hitherto none have been found
which can compete with hand-labour. The husks after being retted in

brackish or sweet water for 7 to 18 months are crushed either by hand
or by machinery, and the fibre extracted. Fresh water is said to injure

the fibre. The retting process is sometimes dispensed with, the husk
being steamed till the fibre separates. After \ "mg dried the fibre is

" willowed " or cleaned of dust and refuse, and it is &ially separated into

various grades or qualities such as " mat " or long fibres (used for spinning
purposes) ;

" brush and broom ' bristle
' "—^the shorter and stifEer fibres :

upholstery, the tow or curled fibre; and the dust or refuse employed
as a manure and for other purposes. The best bristle fibre done up in

small bundles, and with the fibre stretched straight and clean, may fetch

£30 a ton. The mat fibre is worth £20 per ton and the waste £10 a ton.

Under a high pressure a cocoanut dust was found to make a rather

brittle cardboard which on being touched by water would instantly swsll

up and close any hole made in it. This was looked upon, some ten years

ago, as a valuable discovery for rendering warships practically unsinkable

by gun-fire. The ordinary uses of coir, coir-yam, etc., are so well known
in most households, that it seems superfluous to attempt an enumeration.

Coir-matting, coir-ropes, cocoanut brooms and besoms, hassocks, ham-
mocks, " bass " for nursery men, bags for seed-crushers, oU-presses, etc.,

are amongst the many forms of manufactured coir. Coir rope is especially

serviceable in India because it does not suffer from the damp cUmate, and
sails are accordingly sometimes made of coarse coir-cloth. In the Laccadive

Islands mats made of cocoanut leaves are used as sails. In Ceylon and
India the fronds are split and woven into neat baskets. [C/. Dodge,

Useful Fibre PUaUs of the World, 120-3.]

YieU.—As r^ards yield of fibre per nut and price, it has been said

that 10,000 husks treated in England yield about 50 cwt. of spinning fibre

and 10 cwt. of brush fibre. In Ceylon 40 nuts are reported to give 6 lb. of

coir (or say 13J cwt. to 10,000) ; in Madras 18 iMge nuts and in the

Laccadives 60 small nuts give a similar amount ; but whereas a pound of

Laccadive coir spins to 35 ^ithoms (210 feet), a poimd of the coir from

large Madras nuts will only measure 22 fathoms (132 feet).

Prices.—The quotations for Coir on the London market, as published by
Messrs. Ide & Christie, October 15, 1907, may be here given. The spot values
were as follows :

—

Coir Yabs—
Common to good Cochin Roping Dholls

„ „ ,. „ Bales

„ „ fair Cochin Weaving „
Fair to good „ „ „
Qood to extaa „ „ ,.

Common to fair Ceylon Dholk and Ballots

Fair to good Ceylon Ballots and Bales ..

Good to ertra Gi»ylon Ballots

CoiB FiBBB—OoGHiK, oommon
fair ..

good
Ckyxjos. short to fair

clean long .

.
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11 Oto 14
12 „ 15 10
U „ 19
20 „ 25
25 „ 29
U „ 18
20 „ 22
23 „ 28
8 „ 15

17 „ 19
20 „ 23
6 15 „ 8
9 „ 11
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Copra

CoiB RoPK—4 J to 6 inch
£ s. d. £
15 to 21
16 „ 21
16 „ 21

For the Month of September.

Landod Delivered
1907.

190 tons
90 „

1907.

485 tons.

106 „
13 ..

Landed from Jan. 1 to Oct. 2.

1907. 1906.

. . 3,791 tons. 4,861 tons.

,. 786 „ 1,144 „
.. 112 „ 263 „

Stock' Oct. 2.

1907. 1906. 1905.

1,600 tons. 2,925 tons. 1,936 tons.

234 „ 621 „ 794 „
164 „ 216 „ 88 „

Delivered from Jan. 1 to Oct. 2.

1907. 1906.

4,723 tons. 6,012 tons.

629 „ 1,423 „
143 „ 156 „

[Of. Text. Joum., Sept. 1892 ; Morris, Cant. Lect. in Joum. Soc. Arts, 1895,

J2-3 ; Dodge, Uaef^d Fibre Plants of the World, 1897, 120-3 ; Kew Bull., 1898,
, ser., ii.), 245-8 ; Hannan, Text. Fibres of Comm., 1902, 161-4; Dunstan
Inst. Tech. Repts., 1903. i., 79.] [For Trade, see Collective Statement in

jcoanut Products, pp. 362-3.]

COPRA (KOPRA) AND OIL.—^The kernel of the cocoanut sliced and

ied either in the sun or artificially is called Cofra {Kofra). It contains

jm 30 to 50, some say even up to 70 per cent, of fixed oil. The fully

ipe cocoanuts only are used in making cofra, but though the quantity is

the quality is said to be higher in three-quarters ripe than in fully ripe

its. But the oil may be expressed either from the fresh kernel or from

dried kernel, and by a hot wet or dry cold process. Artificially dried

ra is often smoked, and as this colours the oil its value is thereby lowered.

Oochran {Man. Chem. Anal. ; also Trop. Agri., May 1, 1893, xii.,

July 1, 1899, xix., 44) gives the composition of copra thus :—moisture

per cent. ; oil 67 per cent. ; albuminoids 6*69 per cent. ; carbohydrates

•21 per cent. ; woody fibre 2"H per cent. ; and ash 2*99 per cent.

ssmler (I.e. 653) observes that sun-dried copra contains about 50 per cent.

oil, artificially dried 60 per cent., and if dried at the boiling point of

rater it may contain 66 per cent.

O//.—Dunstan {Edible Oils, I.e. 129) gives his examination of

[alabar, Bengal and Bombay samples. The Malabar had an acid value

KoH of 35*21 as compared with Bengal 11*84, and Bombay 9*95
; the

iponification value of Malabar was 258*2, Bengal being 255*6, and Bombay
•5 ; the iodine value of Malabar was 8*54, of Bengal 8*41, and of

jmbay 8*25
; the Reichert-meissel value of all three was found to be

ler than the ordinary standard, viz. Malabar 6*71, Bengal 6*79, and
)mbay 6*65

; lastly the melting-points were Malabar 23*5° C, Bengal
•5° C, and Bombay 25*0° C. Blount and Bloxam {Chem. for Engin. and
lanuj., 1900, 236) give the saponification of this oil as 209 to 228 and
ine absorption as 7 to 9. \Cf. GreshofE, Bept. Kolon. Mus. Haarlem,

; Bachofen, Complete Anal, of Cocoanut, shomng its demands on the

in Times of Ceylon, Nov. 1899.]

Extraction.—Various methods of obtaining the oil are resorted to

:

example, when pure colourless oil is required the copra is boiled with

roter, grated and squeezed, the resulting emulsion being again boiled till

16 oil rises to the surface. This is thus a hot wet process. If fresh kernels

re used this is called dvel oil, and if from copra it is muthel. Moreover
there are several special modifications chiefly intended to produce the very
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pure white oil which, has the highest commercial value. Crude or ordinary

cocoanut oil is, on the other hand, produced by crushing the co'pra in a

native oil-mill worked by oxen. This is a cold dry process, but some of

the most highly prized grades have been cold drawn. The mill is really

little more than an enlargement of the druggist's pestle and mortar, but it

is so efficacious that the extra amount of oil obtained by employing

European machinery does not counterbalance the expenditure involved.

Moreover, the residue of the cofra is sold as cocoanut oilcake [foonac), and
the drier the cake the lower its value ; the foonac is normally worth 25 per

cent, of the copra.

The best East Indian cocoanut oil is known as " Cochin." This is

remarkable, since it is generally thought that ripe cocoanuts are

necessary for the oil, whilst green nuts are best for the fibre. Yet " Cochin

fibre " and " Cochin oil " both rank highest and possibly from the same
reason, viz. that the name Cochin is given to all high grades. However,

it is possible, as mentioned above, that what is called " Cochin coir " comes

in reality very largely from the Laccadives and the Cochin oil may come
from Cochin. In 1897-8 the Tropical Agriculturist opened its columns

to a discussion as to the reason for the higher price obtained by Cochin

compared with Ceylon cocoanut oil. The difference was then said to be

about 36 per cent. But in January 1904 there was apparently little differ-

ence, and in May 1905 Cochin oil was selling at only 16 per cent, better

than Ceylon ; hence it may be assumed Ceylon had improved materially.

During the discussion indicated an " Old Cocoanut Planter " observed that

perfectly clean and dry copra yields an oil which if put in a tumbler is in-

distinguishable to the eye from a similar glass of water. The inquiry, it

may be said in conclusion, resulted in a general agreement on several points,

such as that the purity of colour and therefore higher price of Cochin oil

were due to the greater care taken in the selection of nuts for crushing and
in the preparation of the copra. It was acknowledged that smoke-dried

copra usually resulted in a tainted oil ; that none but quite ripe and quite

sound nuts should be used (it was said, for example, that on the Cochin

coast the nuts are allowed to drop off the trees) ; that great care should

be taken to keep the split nuts free from dust and dirt whilst drying

;

and finally, that the excess of stearine in Cochin oil, which makes it prefer-

able for candle-making, is due rather to the superior quality of the nut and
more careful cultivation than to any natural superiority of the soil. Almost
all Ceylon (European) growers, it may be observed, are agreed that one of

the principal advantages of the Cochin climate lies in the fact that the

copra can be dried in the sun. In the controversy above indicated it was
stated, however, that if the copra were dried at an even temperature, where
smoke could not reach it, the result would be equally good with the sun-

dried nut. But it may be added the difference between cold dry and hot

wet expressed oil may be a far more important factor than hitherto

recognised in determining the value of cocoanut oil. All the cocoanut
products seem subject to extreme fluctuations in price. It is generally

accepted that the safest standard to purchase copra or cocoanuts is the

price ruling for the oil.

The Oil is largely used in India both in cooking and for toilet

purposes. Its employment as an illuminant was at one time important
but has considerably diminished owing to the introduction of cheap
American kerosene, the best qualities of which are cheaper than ordinary
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Hpooanut oil. It is still, however, occasionally found in some Roman

^H^tholic churches, and in England and elsewhere it in made into candles,

^^bpecially night lif^hts. The latter use was a discovery made by Messrs.

Price & Co., who introduced candles made with cocoatiut oil for public

Rumination at the time of Queen Victoria's wedding ; but in ordinary

ndle-manufacture the oil has been somewhat displaced of late by
,hn-oil. [Cf. Board of Trade Journ., Feb. 1898.] In Europe it is

nsively employed, particularly in France, where pomades and other

ncy toilet articles are produced in great quantity and variety. It is

o utilised in the manufacture of salves and lotions of various kinds

d to atluiterate cod-liver oil. It is considered an efEective hair-restorer

d is universally so used all over India. The long, black, lustrous tresses

of the Filipino women have been attributed to the use of this oil. [Cf.

ides and Leather, June 25, 1904.]

As regards the soap industry, cocoanut oil makes a white, hard soap,

ch is more readily soluble than almost any other in hard or even salt-

ter. The form known as " Marine Soap " may be used medicinally in

ter-making and in the preparation of soap liniment, but it has the dis-

vantage of imparting an unpleasant odour to garments or to the human
The Messrs. Lever's Sunlight Soap factories use a large amount of

oanut oil. A fair proportion of the Native-made soap of India is also

pared by boiling this oil with dhobie's earth, salt, saltpetre, quicklime

d water.

Vegetable Butter.—The various methods and contrivances for pro-

Lcing vegetable butter—cocoanut butter more especially—may be said

have originated one of the many new aspects of value in this palm. Pure
oanut oil has for some time been used in part manufacture of margarine,

d with advantage, since it supplies a certain amount of glyceryl salts,

of fairly low fatty acids, whose absence from ordinary margarine constitute

emically the principal difEerence between that product and butter. For
is purpose the characteristic odour of the oil is removed by treatment

th alcohol and animal charcoal. [Cf. Blount and Bloxam, I.e. 238.] But
far more important industry than the adulteration or fabrication of

rgarine is the production of cocoanut butter (see Cacao Butter, p. 1076).

he process of producing cocoanut butter or, as it was subsequently termed,

paZmiw," is said to have been discovered by a German professor. Dr.

Schlinck, and developed by him at Ludwigshafen. He produced a pure

Vegetable fat which for culinary and edible purposes was claimed to be
uch superior to butter, lard or tallow, all of which contain acids that

ough heat form undesirable products. [Cf. Ind. Agri., Sept. 17, 1887

;

ew Bull., 1890, 230-8; Basu, in Journ. Agri.-Hort. Soc. Ind. (Proc.), 1890,

, 62-3.] Dr. Therner, Second Physician of the Imperial Hospital, Vienna,

inted out {Centralblatt fur die gesammte Terapie, Oct. 1889) that a firm at

annheim had also produced a cocoanut butter free of fatty acids, such as

as suited for persons of impaired digestion. [Cf. Journ. Board Trade, June
901.] The manufacture of these and such like butters was naturally very
quickly extended, and indeed Messrs. Loder & Nucoiine, Ltd., of Silvertown,

iJ^ondon, claim to have preceded even the German firms in producing

HHfcocoanut butter and cocoanut suet, which they called " Nucoiine " and
Vejsu." Their sales are now on a very large scale, so that their goods are

coming daily into extended demand. " Vegetaline " is the name of the
product as now manufactured in Marseilles, More recently Messrs. Gaudart
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& Co. have commenced making what they call " Cocotine " at Pondicherry.

Similar factories have also been established in America and elsewhere. [Cf.

Madras Mail, Jan. 23, 1902 ; Ind. Agri., Nov. 1902, xxvii., 348 ; etc., etc.]

There is thus an opening for Indian industries in this product which
that country will be ill advised to neglect. The importance to Europe of

the discoveries briefly indicated lies in the fact that coeoanut butter pro-

vides bakers and biscuit manufacturers with a substitute for butter which
is not only pure and cheap but even better suited for baking purposes than
butter proper. One of its chief advantages is that it does not readily

become rancid, and recently the use of this butter has been authorised for

culinary purposes in the Frtench army, a fact significant of the future

demands of the world. The consumption of this product must in fact

yearly expand and the traffic become of infinite value. Confectioners are

said to find coeoanut butter an entirely satisfactory substitute for the more
expensive cacao butter (see p. 1076), the imports of which into England
have in consequence for some years past materially declined. Coeoanut
butter is not, however, strictly speaking, a substitute or even an
adulterant of dairy butter, but a substance that commands independent

recognition. [Cf. White and Humphrey, Pharmacop., 1901, 331 ; Revue
des Cult. Colon., June 1903, No. 126, 324.]

Adulteration.—It should be added that coeoanut oil is sometimes
used as an adulterant of volatile oils. It may be detected by the fact

that oils so adulterated will solidify wholly or in part in a freezing mixture.

Coeoanut oil has thus been found in cananga, citronella and palmarosa
oils. [Cf. Gildemeister and Hoffmann, Volatile Oils, 1900, 201.] Cocoa-

nut oil melts at 68° to 82° F. ; its sp. gr. at 212° F. is 0-868 to 0-874 and
its saponification from 209 to 228.

Coeoanut Oilcake or Poonac.—As observed above, this is the by-

product of copra, after the expression of the oil. Voelcker {Essay on the

Influence of Chem. Disc, on Agri. reviewed in Trop. Agrist., 1896, xv., 800) is

said to have observed that the coeoanut cake is better adapted for fattening

stock than for young growing animals or store-stock. Its analysis is

as follows :—water 9*50
; oil 8'43 ; albuminous bodies 30-40 (contain-

ing nitrogen 4-50) ; mucilage, sugar, fibre, etc., 40-95; mineral matter
(ash) 10-72. It was very largely taken up in Australia, after the establish-

ment of Messrs. Lever Brothers' Sydney Oilmills. In the Tropical Agri-

culturist (1898, xviii., 223) it is stated that coeoanut oilcake is not generally

used for milch-cows or other milking stock, or in Ceylon for horses ; but it

is the common food of working bulls, and is considered an excellent fattener

for pigs.

Official statistics of the Indian trade in coeoanut cake are not available,

but according to a reply to a correspondent in Capital, Feb. 11, 1904,

the price in Ceylon was from Ks. 67^ to Rs. 70 per ton, and from 12,000

to 15,000 tons were then -shipped annually from Colombo, mostly to

Germany and Belgium. The writer apparently did not consider it neces-

sary to take India into consideration. In fact he says Indian poonac
consists of rape-seed, castor-seed and gingelly (sesamum). Hanausek
{Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 403-6) gives the

appearance of the cake under the microscope. The total exports of

Indian oilcake, it may be observed, amounted in 1903-4 to about 60,000

tons, of which Madras contributed 47,500 tons. The exports of oilcake

appear, however, under two headings (a) Cattle Food and (6) Manure.
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IThe total for 1906-7 came to 105,379 tons, valued at Rs. 75,99,121. Coooa-

nut oilcake is chiefly exported from Madras, and consequently constitutes

an important item in these transactions. The value of the total traffic and

its present prosperity may be inferred from the fact that from all India

"le exports in 1886-7 stood at only Rs. 1,71,107. This is, however, but

idirect evidence of the extent of the Indian exports in cocoanut cake.

[Cf. Kew Bull, 1897, 416 ; Leather, Agri. Ledg., 1897, No. 8, 159-60.]

Medicine.—Very full accounts of the medicinal properties of the

socoanut are given in the Dictionary and in the Phartnacographia Indica

(iii., 511-9). Briefly it may be said that, for European medicine, the most

important advantages of C. nucifera are the anthelmintic action of the

fresh fruit (especially of the volatile oil of the shell) ; the properties of the

milk ; as also the possibility of substituting the oil for cod-liver oil, in cases

_where the latter cannot be taken. For medicinal purposes the olein is

aparated from the solid fats, as in the preparation of what the Natives

ill dvel. (According to some writers this is named muthel, the meanings

dvel and muthel being perhaps reversed.) In making that substance

le kernel of the fresh nut is pulped and strained and the oil separated

rom the milky fluid by heating. A preparation of the same kind is now
lown in Europe as " coco-olein." Both by Native and European

physicians in India the " milk " from the unripe fruit is recommended as

useful refrigerant in fever and urinary disorders, but in Bengal it is

)mmonly believed that the consumption of too much cocoanut milk

fnds to cause hydrocele. In dyspepsia and consumption Native prac-

itioners prescribe the pulp of the ripe fruit made up with ghi, coriander,

I, cardamoms, etc. This mixture is called ndrikela-khanda. The
lowers and fresh toddy are astringent. The soft, brown tomentum or

)tton found outside the base of the leaf-sheath is an excellent styptic,

like the corresponding products of Bornsaus and Caryota. For an

ibstract of the somewhat diverse and conflicting opinions of the Arab

»hysicians—Rhases, Avicenna, Serapion, etc.—the reader should consult

Ldams (Comment, in Paulus Mgineta, 1847, iii., 438).

Food Products.—With a large section of the Indian population the

Socoanut is almost a staple article of diet, and a very wholesome one.

Tatives of all classes consume the soft creamy pulp and cool refreshing

rater (milk) of the young nut {dab), and also use the same in cooking curry.

"le terminal bud or " cabbage," though esteemed a delicacy, is not often

iten, because its removal kills the palm. The harder pulp of the matured
mt is dried either naturally or artificially and the copra thus formed is

irched with rice, rasped, and put into curries or made into sweetmeats. The
resh or fermented juice of the stem is consumed as a beverage—toddy {tari);

)y evaporation it is made into jaggery (coarse sugar), and by subsequent

reatraent even refined sugar. Rheede {Hort. Mai., 1686, i., 6) states that

his day a coarse reddish sugar was obtained by boiling the juice mixed
ith lime. When distilled, tari becomes spirit or arak and finally vinegar

(see p. 1111). The methods of collecting the juice and the manufacture
)f its products differ very little, however, from those employed with other

>alms. (See Borassus flabellifer, pp. 170-1 ; Cleghorn, in Edinb. New Phil.

Journ., n.s., 1861, xiv.) Incidentally it should be observed that in Bengal the

cocoanut-palm is not tapped for toddy but in Bombay this is an important

industry, although very little sugar is made from it. It may be noted that

jaggery is not infrequently mixed with lime to make a strong cement which
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takes a fine polish. This is especially noticeable in Madras. [See Cements,

pp. 293, 929.] The word jaggery is the trade name in India for all crude unre-

fined sugar, though mostly palm sugar. It comes from the Sanskrit sarJcard

(sugar) through the Konkani sakJcara, the Malayal chakkara and the Portu-

guese jagara or xagara. [For Indian Palm Sugar, see Phoenix, pp. 886, 929.]

The uses of desiccated and shredded cocoanut in European cookery
and confectionery, etc., are well known, and need not be particularised.

This trade is comparatively a modern one,and might be almost characterised

as the chief aspect of European interest in the edible products of the palm.
Many patent machines and processes have been brought out, and large

factories organised in Europe and America (none in India) for the produc-

tion and sale of desiccated cocoanut and the manufactures therefrom.

It would appear that the growth of this special trade is so important that

it is curtailing the export of cocoanuts (entire fruits) from America.

Timber.—The wood is commercially known as " Porcupine-wood," and
is used for rafters and for other building purposes. It makes very pretty

and durable furniture, and is also converted into spear-handles, walking-

sticks and other fancy articles. \Cf. Gamble, Man. Ind. Timhs., 1902, 739.]

Domestic and Sacred Uses.—By Hindus the dried shell is almost universally
used as the water-bowl of their smoking-pipe or hukah (hence the name narghili) ;

less frequently it is the sounding-drum of crude violins. In Madras the shells are
made into elegantly carved ornamental vases, lamps, spoons, sugar-pots, teapots,
and small unripe ones into smxff-boxes, scent-bottles and the like. Entire shells are
obtained by filling them with salt water and burying them in sand. By this process
the kernel is destroyed and may be washed out, bvit the shell will rot quickly unless
the nut so treated be fully ripe. [C/. Ind. Art at Delhi, 1903, 133, 169, 196, etc.

;

'Roey,Monog.TradeandManuf.N.Ind., 1880, 116.] According to the Emperor Baber
{Memoirs (lieyden and Erskine, transl. ), 327)and the EmperorAkbar {Ain-i-Akbari,
1590 (Blochmann, transl.), i., 71) the shell of the cocoanut was even then used to
make a kind of violin or mandoline called ghichak. Within the nut there is occasion-
ally found a small stoneof a bluish-white colour called in India calappa and regarded
by the Chinese as a valuable amulet. These " cocoanut pearls " are very carefully

described by Rumphius. They appear to be composed almost entirely of
calcium carbonate and have a very small proportion of organic matter. The
leaves of the palm are serviceable for thatch, screens, baskets, matwork, etc.

TRADE IN COCOANUT PRODUCTS.—^o sort of estimate can be

furnished of the area under this palm or of the total production. The
trade returns are moreover scattered under several separate headings, so

that a fairly complete statement of even the exports cannot be framed.

It will be convenient, therefore, to take up the more important products

of the palm separately :

—

Coir.—Fibre, Rope and Manufactures therefrom. In trade statistics

the exports are shown under the headings " unmanufactured coir," " manu-
factured coir " (exclusive of rope), and " cordage and rope " (including

hemp and coir but excluding jute). The exports of RA W COIR to foreign

countries manifested a steady increase from 1894 to 1900. In the latter

year they stood at 70,016 cwt., valued at Rs. 5,65,625. But since 1900

they have greatly fallen off, having been only 25,500 cwt., valued at Rs,

2,26,626, in 1903-4, and 11,317 cwt., valued at Rs. 1,06,634, in 1906-7.

This circumstance may be due to increased traffic in manufactured coir

(rope matting, etc.), to increased exports in made-up mats or rugs (not

returned as coir at all), or to certain rearrangements in official statistics.

Of the MANUFACTURED COIR (excluding cordage and rope) the exports

manifest a satisfactory improvement, the traffic for 1903-4 having been

returned at 483,355 cwt., valued at Rs. 47,90,110, and for 1906-7 at 559,329
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ft
^^wt., valued at Rs. 56,00,268. Almost the whole trade is in the hands of

the merchunta of the Madras ports, the receiving countries being the United

Kingdom and Germany. Madras Presidency also supplies the other

vinces of India with coir and coir manufactures. These internal

nsactions were in 1905-6 valued at 15 lakhs of rupees. As already

icated, coir cordage and rope cannot be ascertained separately from

mp, but the total transactions for all India in 1905-6 were 139,870 owt.,

ued at Rs. 15,21,131 ; almost three-fourths went from Madras ports,

id hence were in consequence chiefly coir (see Ropes and Cordage, p. 924).

e imports of coir are unimportant, and come mainly from Ceylon and

consigned to Bengal.

Copraand Oil.—The exports of co'pra to foreign countries in the five years

9-1900 to 1903-4 show a remarkable increase. They stood at 97,029

., valued at Rs. 9,89,377, in 1899-1900 ; and reached 353,724 cwt., valued

Rs. 42,24,614, in 1903-4; but fell to 126,454 cwt., valued at Rs. 18,95,341,

1906-7. Of this last amount 125,129 cwt., valued at Rs. 18,76,172, went

m Madras ports. The chief recipients were France and Germany. The
twise traffic in copra in 1905-6 amounted in all to 184,066 cwt., valued

Rs. 24,37,736. Bombay sent 47,218 cwt. chiefly to Sind, and Madras

,546 cwt. chiefly to Bombay. The imports of copra from foreign

ntries have been steadily diminishing and are now unimportant,

tistics of the trade in Indian cocoanut cake are not obtainable separately

>m those of other kinds of oilcake. The traffic in cocoanut oil to foreign

ntries in the five years 1899-1900 to 1903-4 increased from 2,245,502

valued at Rs. 27,79,669, in 1899-1900 to 3,379,631 gals., valued at

48,81,588, in 1903-4; but the trade is subject to extreme fluctuations,

d fell in 1906-7 to 959,772 cwt., valued at Rs. 14,17,794. .The United

gdom and United States are the best customers, and the trade is almost

itirely in the hands of Madras merchants. The imports, chiefly from

lylon and Mauritius, amounted to one million gals, in 1899-1900, but

e only 999,556 gals, in 1906-7 and very largely from Ceylon. In the

-mentioned year Bengal received 731,281 gals, and Madras 171,215 gals.

Nuts.—The exports of whole cocoanuts to foreign countries, though

ill small, show a tendency to increase. In 1899-1900 the total stood

175,250 nuts, valued at Rs. 5,439 ; in 1902-3 it was 705,535 nuts, valued

Rs. 24,789 ; and in 1906-7, 365,890 nuts, valued at Rs. 13,853. Natal

d Turkey-in-Asia are the chief receiving countries. The coastwise

ffic in nuts is very considerable. In 1905-6 the total for all provinces

81,920,724 nuts,' valued at Rs. 25,50,384. Madras is of course chiefly

ponsible, having exported to Bombay 61,862,664 nuts, valued at

18,95,327. The imports of nuts from foreign countries amounted in

'6-7 to 10,975,127 nuts, valued at Rs. 4,98,090, and these came chiefly

m the Straits Settlements, the Maldives and Ceylon. Bengal took

,656,504 nuts, valued at Rs. 1,25,325, whilst Burma received 6,090,728

ts, valued at Rs. 3,64,546.

India has not as yet figured in the returns of the world's traffic in either

liccated cocoanut or in cocoanut butter.
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COFFEA ARABICA, Linn. ; De la Roque, Voy. Arab., 1708-10, D.E.P.,

2 pi. ; Jussieu, Mem. de VAcad. des Scien., 1713 (repub. Hist. Coffee), 1715; ii-. 460-91.

Ellis, Hist. Ace. Coffee, 1774 (admirable plate) ; Plenck, Ic. PL Med., 1789, Coffee,

pi. 130 ; Wight, Ic. PI. Ind. Or., 1840, i., t. 53 ; Richard, Tent. Fl. Abyss.,
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1843, i., 349 ; Oliver, Fl Trop. Africa, 1877, iii., 180 ; Baillon, Hist, des PL,
1880, vii., 275-7, 405 ; Deflers, Voy. Yemen, 1889, 143 ; Raoul, Cult, du
Cafeier, 1894 ; Heuze, Les PI. Indust., 1895, iv., 172-92 ; Saenz, Memo.
Cult, del Cafeto, 1895 ; Lecomte, Le Cafe, 1899 ; Foreman, Philippine

Islands, 1899, 337-42; Marcel Dubard, Les Cafeiers, in I/Agri. Prat, des

Pays Chauds, 1905, v., pt. 1, 92-100; also in Bull. Mus. Nat. d'Hist.

Nat., 1907, 279-83 ; Rubiace^.
The names given to the plant, its fruits, its seeds and the beverage pre-

pared from these, are mostly derived from either of two words :
—

" Jcahwah,"

an Arabic term that originally denoted " wine," and " hun," the Abyssinian
name for the coffee plant or its beans. From these we have cahua, kawa,
chauhe, kapi, cave, kava, cafe, coffee and cafeier ; also houn, hun, ban, ben,

bunu, buncJia. The earliest Arabic writers, however, used the Abyssinian
name by itself or in combination : thus Avicenna (11th century) calls it

buncho and Rhases bunco. It was by them viewed as a medicinal plant

and one very possibly that came from Abyssinia, so that the appearance of

the Arabic name Jcahwah may with safety be accepted as marking the pro-

gress into the final development as a beverage. The association with wine
may be considered in fact as indicative either of the abhorrence of the

zealous followers of the Prophet of anything that savoured of the prohibited

alcohol or taken as the direct expression of the curious circumstance that

when the coffee beverage was first made known to the Arabs it was in all

probability distinctly alcoholic, and thus fully deserved the name kahwah.
Habitat.—The true coffee plant would appear to have been satisfac-

torily established by botanists as indigenous to certain hilly regions of

Abyssinia, of the Soudan, of Guinea and of Mozambique. Some doubt
still, however, prevails as to its being indigenous to Arabia, though this

was claimed by the early writers. Richard throws out the suggestion

that it may have been indigenous to Arabia, and carried from thence

to Abyssinia. It is certainly extensively cultivated in that country,

as for example at Enarrea, Kaffa and Harrar. But Richard adds (as it

in part support of his view) that coffee is only used by the Muhammadans,
not by the Abyssinians proper. Deflers, on the other hand, speaks

of the plant as cultivated in Attara and elsewhere on the mountains up
to alt. of 7,000 feet, but as nowhere seen wild in Arabia. These two
botanical writers thus take opposite sides in the story of the Abyssinian
conquests. Richard believes that coffee was carried back from Arabia,

and Deflers that it was conveyed to Arabia, about 100 years before the

birth of Muhammad. Raynal, Lecomte, and many authors accept the

opinion that the plant was taken from Abyssinia to Yemen.
History.—If we turn to Arabic literature for confirmation of this view

we learn for certain that coffee is not mentioned in the Koran, nor of course
is there any allusion to it in the Hebrew Scriptures. Thus if the plant be viewed
as indigenous to certain tracts of Arabia, it becomes necessary to believe that
its merits (if known at all) were appreciated within a very restricted area. Every-
thing, in fact, points to the conviction that the people of Mecca, Medina and
Bagdad did not know of coffee till well into the 14th century of the Christian era.

Ibn Baithar, born at Malaga and who travelled during the 13th century in North
Africa and Syria, makes no mention of coffee. The art of roasting the beans
and preparing from these a decoction was apparently a more recent discovery,
and one which may have been made in Persia. Prior to that, the kahuxih that
first attracted attention, was a preparation from the succulent rind or pulp of the
coffee-cherry. This contains a fair amount of sugar, is often pleasantly enough
flavoured, and if a decoction made from it were allowed to stand for some short
time it would for certain become alcoholic and might even be distilled into spirit.
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DISCOVERY OF ROASTING THE BEANS

Giovoii Leone, who visited Egypt in 1613 and wrote a careful account of Cairo,

LOrt no mention of the consumption of coffee, nor is the plant enumerated in

his list of the most useful and novel African plants. On the other hand, seventy
years later, Prosper Alpinus (De PL JUgypti, 1692, 26) speaks of the hon tree seen

.^nr him at Cairo in the conservatory of an Egyptian gentleman, cmd fiu-ther he
I^Hrees full particulars of the decoction, called caoua, which he says thoy prepared
^Hom the seeds imported from Arabia Felix and sold in public taverns, in place of

^Ifine. In his othor work (De Medecina Method.) Alpinus remarks that some
of the Egyptians used the husks of the coffeo- berries instead of the berries them-

Ivoei. Vesling (in his edition of Alpinus' work published in 1735, 179) adds
that coffoe-chorries, brought from Yemen, were sold in Egypt as crystallised"

lits and regarded as great luxuries. Verzascha (Krduter-Btich., 1678, 788), while
trinting the account given by Alpinus, speaks of the beverage being served in
then pots entirely closed up, and adds that the husk makes a stronger infusion

the berries (seeds). The seeds, he observes, are called bon and the drink
iva : he furnishes a picture of a roaster, so that by then, at all events, there

tuld seem no doubt the seeds were regularly roasted and a beverage prepared
them, as well as from the husk. Sandys {Travels, 1610 (ed. 1670), 61)

idee to " Cofia-houses " of Constantinople. Pietro della Valle (Voy. East.

1665) says of coffee, it is " made by a black seed boyled in water which
les it almost into the same colour but doth very little alter the taste of the

iter ; notwithstanding it is very good to help digestion, to quicken the spirits,
" to cleanse the blood." Herbert (Travels, 1677, 113, 311) speaks of " CofFe or
ho " as a Persian beverage prepared from " the flower of the Bunny or Choava-
•y "and sold in shops. Fryer (New. Ace. E. Ind. and Pera., 1675 (ed. 1698),

>, speaks of " Coho or Tea " as being served at a State ceremonial at which he
present at Bunder Abbas. An apology for mistakes explains that the text was
ited in the absence of the author. Hence it may be inferred the " Explanatory
lex" was not drawn up by Fryer. In that index *' coffee " is given as the
iivalent of coho. It is thus probable that Fryer himself accepted coho as a name
ly understood in England. It is of course a variant of the Arabic kahwah, which

lally denoted the wine prepared from the husk of the coffee-cherry, not the
average of the roasted seeds. Niebuhr (Voy. Arabia, 1770) says that in Yemen
lee made from the seeds is supposed to heat the blood ; accordingly the inhabi-
its of that province compose a drink of the hulls of coffee which in taste and
lour much resembles tea. This they esteem wholesome and refreshing. It is

>pared nearly in the same manner as that from the seed or bean and is the
|j^ee « la Sultane of the French. Deflers observes, " It is well known that

pericarp of the fruit dried in the sun and powdered constitutes the product
" under the name of qischr for the preparation of a stimulating drink rather

Le an infusion of tea." " Aromatised with ginger or other spices it is with qat
"> favourite stimulant of the Arabs of Yemen who abstain from the use of coffee

spared from the seed, ground in the Turkish and European fashion."
Turning now to a few of the records regarding Abyssinia : Richard, as

ly observed, affirms that coffee was not in his time much used by the
tyssinians. Nearly all was taken to Messoah by caravans and from thence
(patched to Moka, where it was sold as Arabian coffee. Henri Lecomte gives
(Very different account :

" From time immemorial the Gallas have used coffee
>th as food and drink. Originally they made a decoction of the beans 8uid

Ip cooked together. The system of roasting was only discovered later."

Such then are the observations of early travellers in Arabia, Abyssinia and
>t, and these may now be linked up with the prevalent opinions and tradi-

>ns. Coffee made of the roasted seeds would appear to have been first brought
>minently to notice at Aden. It was known for centuries previously as a drug,

id many of the Arab writers speak of having been made acquainted with its

roperties through the Persians. Abu AbdaJlah Muhamm£id Dhabbani Ibn
Said had occasion to visit Persia (according to Galand, Roque and Ellis : Africa,
according to Yule and Bumell : lastly Abyssinia according to the authors of the
Pharmacographia Indica) during the 15th century. On that occasion he found
the faithful partaking of coffee. Returning to Aden he took to drinking coffee
himself, and reconuuended his followers to substitute that beverage for the kdt
(iatha ftiiiHn) which they were in the habit of using. Vaughan (Pharm. Joum.,
1862, xii.) gives further particulars regarding Muhanmitid Dhabbani, but throws
no light on the country whence he obtained his knowledge, nor does de Sacy deal
with tliis issue. From Aden, however, the knowledge seems to have spread
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THE COFFEE PLANT

to Mecca, Medina and Cairo, and finally within the century after its introduction
to Aden, it had been conveyed to Damascus, Aleppo and Constantinople. But
in due course the more strict in the tenets of their faith objected to public coffee-

houses and to the gaming, singing and dancing that there took place. At various
times the effort was accordingly made to repress the traffic and to close the
coffee-houses. In 1511 the Governor of Mecca (the Viceroy of the Sultan of

Egypt) issued a " Condemnation " of coffee as the united opinion of the priests,

doctors and learned men of that town, on the ground that it was a form of wine
(kahwah) and therefore contrary to the law. It is thus just possible that the
beverage then in use was prepared from the pulp of the fruit and was, therefore,

actually intoxicating. But the Sultan revoked the condemnation and reproved
his viceroy for venturing to prohibit an article of daily food used by the people
of the capital of the Empire (Cairo) and by the Sultan himself. Later on (1524),
however, the coffee-houses of Mecca had become the scenes of so much rioting
that they were closed, by order of the Kadi. In 1533 the people of Cairo were
divided into two classes, those who considered coffee lawful, and those who did
not. In 1554 the coffee-houses of Constantinople were closed on a new pretext,
that possibly marks the more complete establishment of the habit of roasting
the seeds. The charred berries (seeds) were considered as charcoal, and thus
unlawful as articles of food.

Difference of opinion exists regarding the first Eiu"opean who saw and de-
scribed both the plant and the beverage. Ramusio published in 1554 his Raccolta
(telle Navigationi e Viaggi, and one of the travellers whom he quotes describes a
journey from Aden to Rhada which he made as a prisoner. Incidentally he
mentions coffee among the plants observed by him, but speaks of it as if he and
all his readers were perfectly familiar with the plant so named. We know that
by that time it was being used in Constantinople, so apparently it was known
some time prior to the actual date of its being chronicled. De la Roque, while
characterising the traffic in coffee as quite modern, points out that Peter Belon,
who travelled in Egypt and Arabia in 1546-9 and described most of the curious
and interesting plants seen by him, makes no sort of allusion to coffee. But about
the same time, or shortly after, several other travellers visited both Arabia and
Abyssinia, and some mention while others are silent regarding coffee. Similarly
John Ray published in 1693 a collection of Voyages and Travels. A few of the
authors whose works he gives, deal with Ethiopia and Arabia, and some mention
coffee while others do not. Clusius {Arom. Hist. (Garcia de Orta), 1574, 214-5)
received from Dr. Alphonse Pancius of Ferrara, diu-ing the summer of 1573, a
few coffee-berries (seeds). These he figured and descrited, and tells us that they
were called buna and by some elkaue {al have) and that in Alexandria a drink
was made from them. Rauwolf visited Aleppo in November 1573 and saw
the coffee plant, as also the beverage. He published his accoimt in 1583
{Beschreit. der Raiss., 103). Thus Clusius, not Rauwolf, as is commonly affirmed,

should be viewed as the first botanist who examined and described the coffee-

berries. Prosper Alpinus, as already stated, had a few years still later given
a full account both of the plant and of the beverage, and his statements were
published time after time for a century subsquently, without any new information
of value being made known.

Very few of the early rulers, travellers or botanists of India mention
coffee, such as Marco Polo (1290), the Memoirs of the Emperor Baber
(1519), the Ain-i-Akbari (1590), Rheede (1678), and Rumphius (1750). Lin-
schoten (1598) described the preparation of tea in Japan, and his contemporary
and publisher Paludanus, in a footnote commenting on that passage, observes
that in the same way the Turks prepare a beverage from " the fruit which is like

unto the bakelaoe (laurel berry) and by the Egyptians is called bon or ban."
Pyrard (Voy. E. Ind., 1610 (ed. Hakl. Soc), i., 172) speaks of the king and great
lords of the Maldives drinking coffee. Tavemier {Travels Ind., 1676, ii., 23-4) says
that in his time coffee did not grow either in India or Persia, but that the supplies
came from Arabia. He then adds that the principal coffee trade was from Hormuz
and Bassora, " where the Dutch when returning empty from Mocha, load up as
much as they can with that seed, it being an article which they sell well." From
Hormuz it is exported to Persia, and from Bassora to Mesopotamia and other
Turkish provinces. (For accounts by Bontius, Mandelslo and Ovington, see

CameUia, p. 212.)

Down to the year 1690 the world's supply of coffee came from Arabia and
Abyssiuia. The following historic data may be accepted therefore as fittingly con-
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udinpc thi« brief stalomont. In 1 1 cofToo-driiikiag wa« carried to Venlo9. In 1644
ter dellu Vttllo took it to Ahirseilles. John Houghton {Phil. Trana. London, 1809,

. 420) Hiiys that RHntuU, an English merchant, went to Leghorn in 1661, and
I liere found coffee-houses. In the year following Mr. Daniel Edwards, a merchant
iroiu Smyrna, brought to England a Greek servant named Pasqua, who made
liirt cotTee. Shortly after Pasqua was enabled to sot up a public cofTee-house in

C.'oriihill. It is further affirmed by Houghton tliat Dr. Harvey, the discoverer

of tho circulation of the blood, frequently used coffee. But Henry Phillips

(I'onmrium Britan., 1820, 112) says that Nathaniel Conopios, a Cretan, made
.itloe his common beverage at Baliol College, Oxford, in 1641. This same faoi

alluded to by Evelyn (Memoira, 1819, 7) as having taken place in May 1637.

1675 Charles II., by an ill-judged proclamation, in which he characteriseid

coffee-houses as seminaries of sedition, endeavoured to close them, but the
ct was suspended a few days later. By 1688, according to John Ray, London
vallod tho Grand Cairo in the number of its coffoo-houses. Lord Bacon (Sylva
ylvar, 1058, Century viii., 185), speaks of tho coffa drink used by the Turks, but
luul apparently no personal knowledge of it. In 1657 the Turkish Ambassador
laiman Aga made coffee-drinking fashionable in Paris, and in consequence the
ted coffee-berries sold in Paris during 1670 at £5 a pound. It seems probable,

wover, that through M. Thevenot coffee was definitely introduced about
67, but that the habit of coffee-drinking was not general in Paris until 1680.

1690 live seeds having been conveyed to Batavia, a plant was shortly after

en to Amsterdam and in 1712 the Dutch presented a seedling from this to

itiis XIV., and still later from that plant seedlings were sent to Martinique.

me de Genlis (La Bot. Hist, et Litter., 1811, i., 193) tells how M. Desclieux,

ho went to Martinique in 1720, as Lieutenant of the King, in the same ship

ith the seedlings, gallantly saved them by depriving himself daily of the greater

,rt of his allotted portion of water—the ship's supplies having run short. He
in consequence the good fortune to see the plants arrive in safety and a new

lurce of wealth thereby added to the island. M. de CandoUe, M. Edelestan
in and many other writers allude to this incident. In 1723 coffee was taken

the Portuguese to Java ; in 1728 Sir Nicholtis Laws introduced it into Jamaica,
d in 1770 it was conveyed to Rio de Janeiro.

The history of the introduction of coffee into India is very obscure. Most
ters agree that it was brought to Mysore some two centuries ago by a Muham-
n pilgrim named Baba Budan, who, on his return from Mecca, brought seven

s with him. This tradition is so universally believed in, by the inhabitants
the greater part of South India, that there seems every chance of its being
imded on fact. About the beginning of the 19th century there is no doubt coffee

foimd its way to India, and in 1823 a charter was granted to Fort Gloster, near
Icutta, authorising it to become a cotton mill, a coffee plantation and a rum
itillery. Some of the coffee trees planted in fulfilment of that charter are sup-
sed to be still alive, and about the same time coffee was successfully grown in

le Botanic Gardens, Calcutta ; but needless to say the industry of coffee planting
where found an abiding place on the plains of India but migrated to the hills

South India, in Mysore more especially, and thus into the very region whore
tion aflSrms it had been introduced two centuries previously. The first

itematic plantation was apparently Mr. Cannon's near Chikmuglur. This was
itablished in 1830. It is supposed, however, that Major Bevan may have
iually grown coffee on the Wynaad at a slightly earlier date, and that Mr.
ckbum's Shevaroy plantation bears the same date £is Mr. Cannon's. In 1840
Glasson formed a plantation at Manantoddy, and in 1846 plantations were

ganised on the Nilgiri hills. In Ceylon it is believed coffee was introduced by
le Arabs prior to the Portuguese invasion of that island. It was commenced
be systematically cultivated by the Dutch from about 1690. In 1825 the first

antation by an Englishman was opened by Sir Edwards Barnes. In 1877 it was
itimated that the capital invested in Ceylon coffee was close on £14,000,000.

le fungal disease (Hemiietn raHtatriji) appeared about 1869 and spread rapidly,

ily weakening the bushes and reducing their yielding capacity, so thiat by
87 the Ceylon industry was completely ruined.

It would occupy many pages to give anything like a complete enumeration
of even the more important works on coffee. [The following in dupplement of

those already given in the Dictionary, and of those mentioned above, will be foimd
specially worthy of study :—Thevenot, Travels in Levant, Indostan, etc. (Engl.

transl.), 1687, pt. i., 162-3; pt. ii., 11, 21 ; Dafour, UEmploi du Cafe, 1671 ; also
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Le Cafe, 1684 ; Spon, Tract, de Potu Caphe, 1684 ; Blankaart, Coffee, 1686 ; Nichol
de Blegny, UEmploi du Cafe, 1687 ; Galand, UOrigine et Progrh du Cafe,
1699 ; Chardin, Yoy., 1686 (Engl, ed.), 1811, ii., 279 ; Ray, Hist. PI., 1688, ii.,

1691 ; Petrus Petitus, Homeri Nepenthes, 1689, 73 ; Sloane, Phil. Trans.
London, 1693 (ed. 1809), iii., 623 ; Pomet, Hist. Oen. des Drogues, 1694, i., 204

;

Bruce, Travels, 1790, ii., 226 ; Macpherson, Comm. withlnd., 1812, 271 ; Milbum,
Or. Comm., 1813, i., 104-6; ii., 530; Law, Hist. Coffee, 1850; Thiirber, Coffee,

Plantation to Cv/p, 1881 ; De Candolle, Orig. Cult. Plants, 1884, 415-8 ; Van Delden
Lseme, Coffee Cult. Brazil and Java, 1885 ; Nicholls, Textbook Trap. Agri., 1892,
91-109 ; Pharmacog. Ind., ii., 215-25 ; Elliot, Gold, Sport and Coffee in Mysore,
1894; Ferguson, Coffee PI. Manun,l, 1894; Jardin, LeCafeier et le Cafe, 1895;
Bin-ton, First Footsteps in East Africa, 1894, i., 12 n., 55 n. ; ii., 26 ; Heuz6, Les PI.

Indust., 1895, iv., 172 ; Semler, Trop. Agrik., 1897, i., 218-24, 233, 260 ; Laborie,

Coffee Planter St. Domingo, 1898 ; Lecomte, Le Cafe, 1899; also in "La Geographic,"
June 1901; Sadeheck, Die Kulturgew. derDeut.Kolon., 1899, 137-8, 142-5; Morren,
Kaffeeplantage in Der Tropenpflanzer, Beihefte, March and May, 1900 ; Mukerji,
Handbook Ind. Agri., 1901, 456-62 ; Lehmann, Coffee Cultivation, Dept. Agri.
Mysore Bull., No. 2 ; Jumelle, Les Cult. Colon. {Aliment.), 1901, 350-85; Wiesner,
Die Rohst. des Pflanzenr., 1903, i., 483.]

Distribution.—The world's supply of coffee, we are thus justified in be-

lieving, came originally from Arabia and Abyssinia, but as the demand
increased new localities of production were established. The Dutch East

India Company pioneered the modern trade by their experimental cultiya-

tion in Batavia. Soon thereafter coffee cultivation was successfully intro-

duced into the warm temperate areas (or hilly tracts) of most tropical

countries, and in time these not only produced far more than the ancestral

regions, but yielded a supply of an even superior quality. Improvements
in quantity and quality, of necessity rapidly extended consumption until

they made coffee one of the most popular of all beverages, and hence with

a large number of the inhabitants of the globe it passed from the position

of an occasional luxury to that of a daily necessity, rivalled only by tea

—the sister beverage of the breakfast table.

Species and Varieties Cultivated.—After the somewhat detailed

account already furnished of the chief historic facts regarding the Abys-
sinian (commonly called the Arabian) coffee plant, it is perhaps hardly

necessary to indicate that particular species any further for the

present. It is to this day by far the most important cultivated stock,

though its liability to blight has caused planters to seek out other

forms, in the hope of being able either to replace Coffea arnbica or to

use these as strains in hybridisation or as stocks upon which to graft, in

the production of blight-proof plants. In this modern aspect of the

coffee-planting industry three plants have attracted special attention.

These are :

—

(a) C. Ilberica, Hiern

;

—a native of West Tropical Africa (Liberia, Angola,
Golimgo, Alto, etc.). But in its indigenous area it is very indifferently cultivated,

at most in but small plots along the banks of the rivers. Li trade it is called
Liberian or Abeokuta Coffee. Sir J. D. Hooker from 1872 advocated in the Kew
Reports the cultivation of this plant—it was then being experimentally grown
at Kew ; Ferguson published a History of its introduction, progress and
cultivation in Ceylon up to 1878 ; Thurber, I.e. 107-16 ; Kew Bull., 1890, 107,
245-53 ; 1892, 277-82 ; 1893, 25, 204-6 ; 1895, 12, 273-4, 296-9 ; 1897,
314 ; Progress Rept. Bot. Gard. Nilgiri Hills, 1881-2 ; Christy, New Comm.
PI, 1878, i., 1-7 ; Laeme, I.e. 321 ; Trinidad Bull., 1894, 267-73 ; Watson,
Cult. Tavoy, 1893; Rept. Govt. Bot. Gard. Bangalore, 1897-8, 11; Vankeirsbilck,i?e».
Agri., 1896, x., 135-7, 162; U.S. Yearbook Agri. Dept., 1897, 197 ; Huettenbach,
Cult. Liberian Coffee, in Selangor Journ., 1897 ; Der Tropenpflanzer, 1897, i.,

290-6 ; iii., 231 ; Journ. Soc. Arts, 1897, 541 ; 1903, 461 ; Cat. des PI. Econ.
in UHorti. Colon., 1900, 63-4 ; Edmond Bordage, Revue Agri. de la Reunion,
1901 ; UAgri. Prat, des Pays Chauds, 1902, ii., 169, 624 ; Sadebeck, I.e. 146

;
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^lis species was thus first made known to Europe about the time the cofTee- Special

Jt disease appeared in Ceylon, Its hardier growth led to the opinion, to some o>'t'vation.

Ktent realised, that it misht withstand the action of the blight, and on this

count demands wore made on the Royal Botanic Gardens, Kew, for plants
seeds. Fortunately the Director of the Gardens was fully able to satisfy

ieee, until the question of seed supply was taken up by the trade. The Kew
are full of the most interesting and suggestive details regarding the

Doeeses or failures attained through the experiments conducted, almost simul-
aeously, in all the tropical regions of the globe. But in one respect at least immunity

9y have been disappointing, namely, the plant, though much hardier than the **<""» Dt'c—.

rabian coffee, has not proved to possess immimity from blight. In fact Sir Daniel
jrris pointed out long ago that in the nursery the seedlings often suffer from
tmiieta quite as much as do those of *- arnbiea. but ho added that the plants,
^properly cared for, soon attain sufficient strength to withstand the disease.

The experience gained in India would seem to support belief that Liberian
^ifee requires quite as fertile and as deep soils as t: ambira. It prefers a warm
jist atmosphere and not much less than 100 inches of rain, distributed if

bssible throughout the year ; but it is very susceptible to drought. Where sub-
Bted to dry heat, therefore, shade-trees must be provided if they do not already shade-traea.
"
t. In Java KrythHua seedlings are first planted, but soon give too much
ie and are accordingly replaced in about five years' time by EtHoaendron
Uings.

A shallow soil or one with a large admixture of sand and stones is quite un- Low Land,
ited, as also are heavy clay soils and waterlogged subsoils. But Liberian
lee luxuriates on moisture-retaining soils and on lands that can be, and are
ilarly irrigated. It, in fact, prefers low-lying tracts to high ground, and

sordingly flourishes better on the plains than on the hills. It is true that on
Wynaad and elsewhere it has been successfully grown up to altitudes of

Logo feet, but that circumstance does not materially detract from the opinion
it it is better suited to the plains of the tropics than <^. amhicn. Hence

Iberian coffee has attained its most extensive production in the West Indies,
/Ion, the Malay Peninsula (Selangor), North Borneo, Sumatra and Java,
^d in India seems likely to attain its chief production in Sylhet, Assam, Burma
id the Andaman Islands. Laerne says that it is " little thought of " in Brazil,
ice " it produces little and that irregularly." On the east-coast lands of
lagascar it has for some years been fairly extensively cultivated. M. Des- Madagascar.

ides. Assistant Inspector of Agriculture, says that the plants there grown are
^brids and yield a berry superior to that of African coffee. Being large plants
custom exists of allowing them plenty of space, say 400 trees to the acre. Four Hundred

Here are several distinct races, some that form rhuch larger plants than others p*^ *<* *^*'

id accordingly require more space. It is just as important with Liberian as **^

th Arabian that the races of the plant should be critically studied. For some
irs past numerous hybrids have been cultivated all over the world. In the

iuth such have appeared wherever Arabian and Liberian coffee were grown
ie by side. The stock thus obtained is much valued by many planters, being
jarded as enjoying immunity from leaf-blight. But it is usually contended that
f young colonies, Liberian has distinct and superior claims. It yields regularly
id freely, the fruits do not fall so readily from the bush on their reaching
iturity, and it is, when all is said and done, a much hardier plant than Hardier Plant.

B Arabian coffee. On low ground the harvest is abundant, the fruits are
rge (nearly twice the average size of the Arabian bean), not so delicately
ivoured, though of good quality when grown on high altitudes. The berries
more difficult to clean than are those of the Arabian plant, but with proper to clean,

chinery may be completely deprived of even the parchment ; they are
ik and oily, though if carefully and slowly dried will fetch a price sufficient
reward all the trouble and expense entailed. According to most writers a
awback to this coffee lies in the fact that it has never been pushed as a com-
srcial commodity on its own merits. The beans seem universally used by

'taiddlemen for the purpose of strengthening grades which by themselves would
be flavourless.

(6) C. stenophylla, o. Don; Bot. Mag., 74-5 and t. : Kew Bull., 1893, 167;
Rept. Bot. Gard. Bangalore, 1893-4, 10-11 ; 1896, 189-91 ; 1898, 27 ; Rept. Roy.
Bot. Qard. Trinidad, 1896, 13 ; 1900, 12-3 ; Pharm. Joum., 1897, 17 ; Sender,

Berries difflcult
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Trop. Agrik., 1897, i., 217 ; Der Tropenpflanzer, 1898, ii., 34, 263 ; Trinidad
Bull., etc., 1899, 223 ; 1900, 315 ; Agri. News, West Indies, 1902, i., 278 ; ii.,

237 ; Journ. Soc. Arts, 1903, 461 ; Trop. Agrist. ; Planting Opinion; Madras Mail,

etc., etc. " The Highland Coffee of Sierra Leone." This interesting West African
species, Mr. Bentham thought, might be but a variety of *'. nrttbira. The seeds

were issued from Kew Gardens, and the plant is now being experimentally grown
in Trinidad, Java, Ceylon, Mysore (not successfully) and elsewhere. Hybrids
have also been formed between it and C afubivn, as also C. Hbeficn. It grows
freely, yields abundantly, but is longer in coming into bearing than C libefica.

It gives a highly flavoured Moka-like berry.

(c) C. Laurentii, WHdem. (C. robusta, L. Linden), is another tropical African

species that has attracted some attention, though it is but imperfectly known
botanically. It is spoken of as " Congo Coffee." An article appeared in

L'Horticole Coloniale (I.e. 64-6) in the year 1900 that gives a good account of

this plant. It is spoken of as prolific, as almost immune from the ordinary diseases

of coffee, and as yielding a berry of a superior quality with a delicate aroma.
It frequents banks of streams and prefers situations moist and not too shady.

The plant is not, like *'. liberica, pyramidal in shape, but is rather rounded in

outline. Jumelle {Les. Cult. Colon. {Aliment.), 1901, 350-85) adds that it inhabits

Sierra Leone, on soils formed of decomposed granite or gneiss. Owing to its

having been first made known from the Nunez river it is often called " Rio Nunez
Coffee." In India and Ceylon this plant has so far failed to justify extended
endeavours, but in Dominica the results have been most encouraging.

CULTIVATION.
Localities and Area.—In this work it is desirable to restrict obser-

vation to India, and consequently to allude only incidentally to tbe

cofiee-growing of other parts of the world. Particulars of cultivation

in Java, Sumatra, Philippines, Ceylon, Queensland, Brazil, West
Indies, Central America, Mexico, etc., will be found in the respective

chapters of Thurber's Coffee from Plantation to Cup and other such

works, to which the reader is referred. The actual area under the crop

in India cannot be stated definitely, owing to the unwillingness of certain

planters to furnish information. The error that exists is, however, a

relative one, and tends year after year to be lessened rather than increased.

Taking the official returns as they stand, it has to be accepted that the

area shown under coffee, during the past thirty years, has manifested

severe fluctuations. With a perennial crop this can alone denote the

fallowing or abandonment of certain plots and the resuscitation of old

plantations or the opening out of new lands, coincident with variations

in the world's coffee necessities. Thus, for example, the revolutions that

took place in Brazil in 1889, 1891 and 1893, followed as these were by
small crops during one or two of the succeeding years, had a highly bene-

ficial effect on the Indian coffee-planting industry. The area returned

as under coffee in 1885 stood at 237,494 acres, but for the ten years

ending 1895 the mean area in India was 274,000 acres ; in 1903, 228,815

acres ; and in 1904, 212,964 acres. The latest report of the Commercial

Intelligence Department states the area at the end of 1906 to have been

210,688 acres. During the decade ending 1895 prices may also be

said to have ruled high, so that the industry was very prosperous.

In addition to the absence of returns as to certain plantations, an

estimate of yield to acre could hardly be accepted as even of general ap-

plication. It accordingly follows that trade statistics almost invariably

manifest higher exports than the agricultural data would show as pro-

duced. The relation of surveyed areas to actual returns of foreign exports

is one of the most profitable aspects of study. Taking 100 to represent

the area as also the exports in 1885, the following variations have oc-
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rod, every fifth year being selected :—1885, area 100, exports 100 ; 1890,

[14 and 63 ; 1895, 120 and 78 ; 1900, 115 and 66 ; 1905, 90 and 97 ; and
J, 89 and 61. (See prices, p. 391.)

Production.—The coffee produced in India is practii^ally all exported,

le most important markets being the United Kingdom and France, so

Mt the returns of trade afford a useful check on the figures of protluction.

le year of highest export was apparently 1885-6, when 41 million lb. were
shipped, or about 6 million lb. in excess of the year's production. Some
jn years later (1895) (the record year of production) the exports came to

J} million lb., or 7J million lb. less than the recorded production.

The oflicial year of trade returns being from March 31, and that of

|e agricultural statistics the calendar year, a certain overlapping of data
' necessity occurs, and, moreover, reserve stocks over local consumption

usually drawn upon before the new crop comes into market. But
dug it all round, the particulars of area and production are substantiated

the actual records of the trade.

Of the total area, 28,089 acres (according to the Report of the Com-
jiercial Intelligence Department) were under immature plants in 1906,

that in the future these will come into bearing and enhance the yield,

ry possibly to a greater extent than the reduction due to the age and
jease of the plants presently returned as mature. In passing it may be
re observed that in addition to the actual area under coffee, the planters

108,581 acres, much of which is available for future expansion should
|ich be found desirable. Analysing the area of production according to

ie report for 1906, we learn that out of the actual area recorded (196,318

bres), 89,202 are in British India and 107,116 in Native States. Of
former—42,646 acres are in the Madras Presidency ; 46,393 acres in

5rg ; 74 acres in Bombay Presidency (Kanara district mainly) ; 84
res in Assam (South Sylhet mainly) ; and 5 acres in Burma. Of the

er—101,489 acres are in Mysore, and 5,627 acres in Travancore and
jhin collectively. If we disregard the isolation into British and Native
learn that the coffee outside the Madras Presidency is ordinarily only

tout 0"15 per cent, of the total Indian area. It would thus be quite
fe to describe Indian coffee-planting as an industry confined to the
idras Presidency. The chief localities are Mysore, Coorg, the Wynaad,
^e Nilgiri, Pulney and Shevaroy hills. The most important districts

Kadur and Hassan, both in Mysore, Coorg, and the Madras Presidency
)per.

Yield.—On December 31, 1906, there were in all India 31,827 planta-
)ns, which gave employment to 24,477 persons permanently and 46,044
^mporarily. These figures show a considerable reduction on the previous

ir, when there were 43,233 plantations. Dividing the figure of area by
it of production and striking the mean of all the returns for some years
ick, the Indian yield would appear to be a little over 100 lb. to the acre.

It it fluctuates very greatly ; thus in 1903 the yield would appear to have
m 139 lb., while in 1901 it was only 65 lb. It is probable, however,
it in all the larger and better-worked plantations an average yield of

to 3 cwt. is usually obtained, in European plantations, and J to 1 cwt.
m Native. But even that average is misleading, since it is well known
Some of the better plantations may yield as much as 7 to 10 cwt. an
acre. Hence the officially returned acreage divided by the declared pro-

•duction, since it involves a mean of good, bad and indifferent results, cannot
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be accepted as a method of deriving tlie yield, thougli the figures thus

produced are suggestive and have, therefore, a certain value.

Climate and Situation.—It has been said, and with much force,

that a good deal of land at one time and another has been opened under
cofEee that was never suited to it. Of this nature are some of the Coorg
estates (or portions of them) that have a southerly aspect and are exposed
to the full force of the east winds. Situation and exposure are factors

of prime importance. It seems to be the Indian experience that cofEee

prefers land standing from 1,500 to 5,500 feet above the sea-level, the

exact altitude being controlled to a large extent by latitude. Far to

the south higher altitudes would seem necessary than in the more northern

tracts. The temperature best suited would appear to range from 55°

to 80°. The total rainfall should not exceed 150 inches but about 100 is

the amount most frequently commended, provided it be fairly evenly

distributed throughout the year ; but December to March may be dry.

Coffee distinctly requires a humid atmosphere, and in the opinion of i
most planters the prevalence of heavy winds are ijiore objectionable I
than a dry atmosphere or a low rainfall. The climate must be open and
bracing and the sky not heavily overcast. With C. arabica low-lying

and damp situations induce disease. As already mentioned, however,

altitudes lower and warmer than those indicated for C. arahica are

suited for C. liberica, but even with that species the higher limits of

its production give the most valuable berry.

Soil.—Coffee, although very largely a surface feeder, has a long tap-

root which it is most desirable should not be injured during transplanting.

The success of the crop depends to a large extent on the depth of the soil.

The best soil might be described as a well-drained, ferruginous loam,

though certain clays mixed with sand give good results, especially if a

fair amount of humus be present or be given as top-dressing. Very
chalky soils, as also stiff clays, are useless. It is usually held that soils

that contain a fair amount of iron give the best-flavoured berries. But
below the subsoil there must rest a bed of very porous material so as to

ensure ready drainage. In fact a rocky soil with pouches of loam between

the outcropping rocks gives admirable results, as may be seen in many
parts of the Shevaroys, the Nilgiris and the Wynaad. The rocks are

constantly weathering and thus adding to the soil, while, according to the

planters, they also transmit the heat and moisture. [C/. Robinson, Pringle,

Voelcker, Lehmann, Leather, etc.] It is, however, unfortunate that no

record has been kept of the conditions of land opened out and of the same

fifteen or twenty years afterwards, both in estates manured and in those

not manured.
PROPAGATION.— Nursery.— B.a,Ying selected the site for a planta-

tion, cleared and burned (or piled up in ridges to await natural disintegra-

tion) all the trees not deemed necessary for shade purposes, laid out the

roads and carried a water supply to the coffee-house, the next most urgent

task is to select and prepare the site for the nursery. This must never

be on an old coffee plantation, but on virgin ground of sufficient richness
,

that manuring may not be necessary except to add sand with a view to

securing its porous nature. But the soil of the seed-beds must be rich

in vegetable mould, bear a gentle slope, be well drained, retentive of

moisture, and liberally supplied with water for irrigation purposes, suice

for some time watering. is necessary. If not already secured, provision
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uld bo made for shade agaiust the severity of the sun, but drip from

tecting trees must bo avoided by seeing that they are at a sufficient

nee from the seed-beds. The beds should be sliglitly raised and of

,th to allow of hand dressing from the dividing paths. In many
temporary shelters may have to be constructed over the beds. A

p trench had better also run along the top of the entire nursery so as

check the possibility of surface wash.

The reader should consult the Dictionary, and one or other of the

hnical reports, cited above, for details of the coffee industry. For

mple, the varying methods of sowing, transplanting, weeding, pruning,

, which to some extent are peculiar to each locality, must be sought

elsewhere. All that can be attempted in this work is a review of the

cts that are deemed likely to have a bearing on the stability and

perity of coffee planting.

Selection of Stock.—One of the most important of all tasks is the

ision as to the stock to be grown. Even if the choice has been

de of Arabian in preference to Liberian, there still remains the selection

the race or hybrid desired, and the source of supply. The reputa-

n of the seed estate, the age of the parent stock (seven to ten years

ferably), the method of treatment of seed, etc., etc., are points of vital

portance. The seed should be gathered from healthy plants, the

erries should be fully ripe before being plucked, then hand pulped

r maturity, and lastly they should be washed and dried in the

de in such a fashion as to avoid both fermentation and undue drying

the kernels. In fact some planters believe that seeds fresh from the

es should be husked and instantly sown to obtain the best results.

e talk of " male " plants and the discussion as to the value of pea-

y as seed, are themes indulged in at the expense of infinitely more
luable topics, but the greatest mistake of all is to suppose that coffee

coffee and that both seed and seedlings may be picked up anyhow
anywhere.

Races and Hybrids.—M. Jumelle (Lea Cult. Colon. {Aliment.), 1901, 352-3)
lentions many forms of cofEee (apparently all races of <\ nvahiea) emd his

'.umeration may be here quoted as suggestive, since some of the races men-
med are fdready known to the Inditin coffee planters. He treats of Moka
the stock typical form of the species and adds :

—

(a) Vermelho.—A red-fruited coffee much grown in Central America : it is

re robust than the type.

(6) Amarello of Brazil.—A yellow-fruited plemt rich in cafeine but rather
iter in taste.

(c) Maragogipe.—The Upland Brazilian cofEee, which has seeds nearly as large

Liberian coffee and is very prolific. This form appears to have been intro-

iced into South India and is often referred to by planters, but no one appears
have furnished a report of its special merits or of the success attained with
in India. According to some writers this is a hybrid between v. arahifo,

c. r.an,eiitti. [Cf. Kew Bull., 1894, 163-4 ; L'Horti. Colon., 1900, 62-3

;

. Newa W. Ind., 1903, ii., 316-7.]

(d) Leucocaxpa.—A white-fruited plant found originally in Sierra Leone,
uld this be one of the special species of that country and not a cultivated
9 of <'. arabiea ?

(e) Soufridre.—A very hardy plant that resists insect pests : the leaves are
;e those of the tj^pe but the seeds much larger.

(/) Leroy of Reimion or Pointed Bourbon.—Is more hardy than Moka, has
rt branches crowded with leaves, and the seeds are pointed at one end.

(gr) Mysore.—Commercially described as "Cannon's high-priced Mysore."
i round hoavy seeds ; the branches are ascending ; but as the yield is irregular

is being replaced by the next form.
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{h) Coorg Coffee.—This has large flat seeds and is propagated easily. There
are several well-marked races such as the " Chick," " Golden Drop,"
" Nalknad," etc.

(i) Java CoflFee.—This bears branches leas horizontal than Brazihan, and the
two young leaves at the extremity of the shoots are greenish-yellow in the
Javan, and brownish-yellow in the Brazilian plant.

The planters of India recognise many more distinct races, but as no
one seems to have scientifically described these, and the writer's personal

acquaintance with the coffee plant was acquired during one or two very

rapid tours of inspection, he is unable to attempt a description or classi-

fication of the special Indian races and hybrids. The reader would do
well, however, to consult Mr. J. Cameron's various reports on the experi-

ments conducted at the Lai Bagh of Bangalore. He will discover that

Cameron discusses the hybrids that have been produced naturally, and
explains that their most remarkable feature is their immunity from leaf-

disease. But he has apparently not been so successful in the production

of crosses as has been the case in other parts of the world. All the same
his conclusions on this issue are clear and definite. He is sanguine that

hybridisation may be looked to as likely to afford much advantage. The
renovation of cofiee, he accordingly adds, is " not wholly a matter of soil

enrichment." " Next in importance to hybridisation and proper culture,

the interchange and special selection of seed must take a high place." It

may be here added that much has been said regarding the value of plants

formed by grafting, or by inarching, as for example C. arabica on to

rooted plants of C liherica. The seeds from such are said to be superior

to pure stocks, and in some respects constitute forms nearly as distinct as

the crosses and hybrids already mentioned. The Kew Bulletin (1898, 30)

affords much useful information regarding the hybrid coffees now grown in

South India—a subject very greatly developed subsequently by the Indian

press. But the industry is much indebted to Mr. W. L. Crawford, Mr.

J. W. Hockin, Mr. Brook Mockett and Mr. Graham Anderson—the last-

named gentleman having read a paper of great merit before the South

Mysore Planters' Association that reviews all the practical results attained.

The importance of careful selection of stock cannot, in fact, be over-

stated, and it is probably not far from correct to affirm that the majority

of Indian coffee plantations possess two or more widely different plants

treated as if one and the same, the result being irregularity both in quality

and yield. The difficulties of the industry preclude any risks being accepted

that might be obviated by personal knowledge and care. Hence it is

desirable that the nurseries be as near the planter's house as possible,

so as to ensure constant supervision, from sowing to picking out and

final transplanting. Any departures from the desired type should be

instantly removed from the seed-bed, though no opportunity should be

lost of studying sports that may appear. Forms directly suited to the

climate, soil, and method of treatment pursued in each plantation should

be the aim of every planter. But these cannot as a rule be purchased.

They must be acquired as local manifestations or crosses specially de-

veloped. The study of the seed-bed and the care of the seedlings should

be the special charge of the manager himself, not of the overseer or foreman

of works. [Cf. Lehmann, Lect. in Planting Opinion, August 8, 1903.]

Planting Out.—During the first few years of a plantation it should

be dug all over as deeply as possible. After the coffee plants enlarge,

thorough and deep treiicliing becomes more or less injpossible without
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much injury to the roots of tho plant*. When ahout a year ohl the

seotUings are planted out into their permanent positions, but if care be
taken to select dull weather for this operation, many planters prefer older

plants, say two years old. Much difference of opinion prevails as to

the distance apart that the plants should be lined in the estate. The
question hinges on tho following considerations :— (a) the nature of the
stock sele(^ted ; (&) the system of cultivation to be pursued, more especially

the size of plants desired ; (c) the character of the soil
; (d) the degree

of shade that exists naturally, or that it is contemplated to afford ; and
(e) the nature of the climate. In cold countries, where the plants are

not likely to attain to any great size, close planting may be indicated, tho
verse being the case under influences that might be expected to cause
igorous growth. In India the distances apart usually adopted vary
m 4 to 8 feet each way, and 7 feet might be said to be common, or

feet between the plants and 7 feet between the rows. This would
ve 1,037 plants to the acre, but in many estates a considerably larger

umber exists—in some 5 by 5 feet, or 1,740 trees to the acre. On
the other hand, Mr. Leeming of Scotforth, in the Shevaroys, was induced
ome few years ago to believe that a larger plant and more space would
ve equal, if not better returns, at a nmch lower cost than the prevalent
ystem of many small plants. He accordingly removed each alternate

ush and reduced his estate to 600 plants to the acre. The result was so
ery promising that he went still further, and reduced it to 300 or 325
lants to the acre. On the average his bushes now stand 12 feet apart

^«ach way. In 1899 I had the pleasure of inspecting Scotforth plantation

in company with Leeming, as also most of the other coffee estates of

that neighbourhood. And I have to admit that Leeming's plants seemed
[to me in a healthier condition, and to be fruiting more vigorously, than
any coffee seen elsewhere. The yield had been greatly increased, the cost

of cultivation lessened, the plants rendered better able to throw off disease,

and the produce recorded as fetching a higher price than had been the
ase under former conditions. These are all powerful arguments. But

there may be other considerations and conditions that have to be borne
in mind. It does not follow, for example, that plants 12 feet apart each
ay would give everywhere the same results as on the Shevaroys, nor

that each race of the coffee plant would do so. The subject is one, how-
ever, that is capable of definite verification, and one moreover that it

would seem should be solved by every planter for himself. It would
not be a very serious matter to place a plot of a few acres under trial, and
if the returns proved unsatisfactory the replanting of fresh stock in place
of the old and exhausted plants that had been removed would in time
repay the outlay.

Cultural Operations.—It is undesirable to give details of the varied
opinions and practices that prevail as to the best systems of " holing

"

and " planting out." The size and depth of the holes depend very largely

on the nature of tho soil, the lie of the land, and the amount of money
and time the planter is prepared to expend. Where money is not a
serious consideration, large holes are made, the removed earth being
deposited on the higher side, the holes left exposed for some time to the
pun and air, then filled in with surface soil, manure and green vegetation
(weeds), but with little or none of tho earth previously removed. After

a time tho fresh soil thus furnished will sink, and tlus depression roust
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be made up with fresh surface soil. Farm-yard manure may with advan-

tage be also given until a little mound has been formed, on the top of

which the seedling should be planted. Transplanting should if possible

be made during cloudy days, and just before the commencement of the

most copious season of rain. Temporary shade should be afforded to the

seedlings, in the form of small pieces of crude bamboo matting, or simply

leafy boughs or tufts of bracken fern. It is also a good plan, especially

in exposed situations, to fix a stake to which the stem may be lightly

tied. If exceptionally dry weather follow transplanting, it may be

necessary to give one or two waterings. In some cases a nursery is

dispensed with and two or three seeds are deposited on the specially

prepared hole-mounds, the healthiest one being ultimately allowed to

grow and the others cut out or transplanted.

Drainage.—Weeding or removal of wild herbage from the plan-

tation, so as to prevent the young cofiee from being choked, now becomes
an essential operation. If drains have not been provided at the time

the estate was being laid out, by this stage they become imperatively

necessary. Nothing is, in fact, more important than a good system of

drainage. In the Pests and Blights of the Tea Plant (2nd ed., 45-66) it

has been urged on the attention of tea planters that the objects of

a system of drainage are to increase the depth and improve the condition

of the arable soil. Every word of what has been said in that work on
the drainage of tea is applicable to coffee. And I may further add that

during my inspection of the coffee estates of South India I found few

had been drained anything like to the extent practised with tea. I ac-

cordingly urged the coffee planters to reform this defect.

One of the great advantages of drainage is the admission of air

(oxygen) into the soil. The drainage of agricultural lands differs thus

essentially from that of the streets of a town. The removal of surplus

water is undertaken with a definite object in view, the fulfilment of which
determines the position and number of the drains. The water is drawn
below the surface, and thus made to carry with it the materials that the

combined action of the sun and the air have transformed into a soluble

condition. To permit or encourage surface wash is to render the soil

sterile, in fact to afford facilities for soil-removal. The deeper the drains

the further apart they may be placed, and the deeper the resulting arable

soil. But drains of some kind are indispensable for successful coffee

planting. In many coffee estates that occupy steep, hilly slopes, a system
of trenching or contour catch draining has come into general use, as a pro-

tection against severe and wasteful surface wash. The trenches to some
extent answer the purpose of refuse pits for the accumulation of manure.
In fact in most instances they assume the condition of parallel chains

of pits. If used as pits into which the weeds may be thrown, it is cus-

tomary to have them cleaned out before the setting in of the rains, so as

to afford every means of intercepting the fine soil of the surface wash.
The contour drains in the tea estates are usually laid out with a level

and the earth removed in their formation thrown on the upper side. This

is essential, since the slightest slope downhill would convert them into

dangerous surface drains. So again terracing is an additional method
practised with great advantage on some estates, though apt, when exposed
to the south or south-west, to dry the soil unduly. But as with contour

drains so with terraces, they must be laid out as nearly level as possible.
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It when slopes are not too great and the soil fairly light, bunding is a

method, superior to even trenching or terracing. Instead of cutting

it a terrace, a bank of soil is laid across the slope, and the rain thus

ide tq wash this into a natural wide terrace. In many parts of the

luntry bamboos and prunings are used to form fan-like structures upon

fhich the silting-up process may be encouraged.

Digging and Mulching.—Lehmann {BuU. Deft. Agri. Mysore, 1902, ii.) Digging.

very properly pointed out that coffee is so very different from the

ijority of the plants cultivated in Europe and America, that it does not

necessity follow that approved Western methods are in every detail

pplicable to it. " For one thing," he observes, " coffee thrives under

fe shade of large trees, while in Europe, or at any rate in Canada, the

Itivated crops invariably suffer near trees of any sort." He accordingly

tges that under the climatic conditions and on the soils that prevail in

lysore, it is essential that knowledge of coffee cultivation should be ac-

'red i)y direct experiment rather than deduced from general agricultural

inciples. And in that opinion he is assuredly correct. Coffee is as

sitive, Lehmann tells us, as most plants to the injuries caused by
ing or baking of the soil. In Mysore, he continues, most soils after cwdng the SoU.

ig dug and then exposed to heavy rain, followed by bright sunshine,

some quite as hard on the surface as they were before having been dug.

it surely that peculiarity is experienced throughout the world, and on
pure sands of the deserts of Rajputana as much so as on the rich loams

Northern Europe or the coffee lands of Mysore, wherever rainfall is

allowed by bright sunshine. It is to check the parching and caking action Parching.

the sun that gardeners mulch or litter certain crops as a temporary

leasure. It is with the same object in view that weeding at the commence-

)ient of the hot months is discouraged by the cultivators of most tropical

juntries. Cameron points out that the annual weed " Blumea " Mtdching.

Ifferatnin coiif/zoides) seen in established plantations can do compara-

rely little harm and that a light covering of weeds might even do good by
eventing the surface becoming overheated. To guard against severe

ing and overdrying of the soil is a legitimate and rational aspect of all

riculture. But to advance from that position to the condemnation of

lage and the rejection of the fully demonstrated fact that the breaking-up

the surface soil and its exposure to the action of heat, light, air and water

the effect of reducing non-soluble to soluble compounds and the

toduction thereby of plant food, seems utterly unwarrantable. The pro-

ction of the soil against surface wash and surface caking by a natural

of leaves (mulching) is very admirable and may be very useful as

occasional process of fallowing, but to expect that any lands, however
drably drained, weeded and mulched, could continue indefinitely to

ield coffee or any other crop without tillage or manure, is to carry a

itural law to a perilous and unjustifiable extreme. Lehmann, by his

idies of the manures of coffee, has shown that he never contemplated

recommendations for mulching to be the one and only method of

itment of the soil that was desirable. It would indeed be an un-

irrantable assumption to affirm that what may be true with a wild plant

just be true universally with the same plant under the abnormal demands
cultivation. It is beside the issue to say that mulching has actually

jn the system with a group of coffee gardens in~Coorg for many years

(adras Weekly Mail, March 20, 1902). It might^fairly be, and in fact
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has been asked :

—
" Can it be proved that these very plantations could

not have done better during the past?" or, "May they not, even now, be
approaching the exhaustion that led to the abandonment of many similar

and once fertile estates in that very province ? " It is doubtless true

that with rich primeval forest land, if well drained and carefully mulched,

exhaustion may not become manifest for many years. But it is equally

true that with indifEerent soils or exhausted lands, mulching can never

take the place of tillage and manure.

Lehmann concludes his very suggestive report—a most valuable

paper even though its main contention may not be accepted as constantly

and universally applicable—by the following statement of the advan-

tages of mulching :

—
" The careful preservation of the natural mulch

on pieces on which the coffee has ' closed in ' :—(a) saves the digging :

(6) leaves the soil in a better mechanical condition than the usual amoimt
of digging could do : (c) probably prolongs the life on an estate and in-

creases its general vigour and productiveness after the first year or two :

{d) will save a large portion, possibly all the expense of applying bulk

manure. Not digging an estate may have the following disadvantages :

—

(a) it is liable to reduce the crop for a year or two : (6) it has the tendency
to increase the risk of fire."

A volume might be written in an attempt to review all the opinions

that have been published for and against the tillage of coffee lands. A
correspondent, for example, wrote to a Madras paper in 1895 regarding

South Coorg
—

" The change that is worked in a sickly piece of coffee

by deep digging is little short of marvellous ; in a couple of weeks' time

one would hardly know it for the same piece of coffee." That sentence

is fully expressive of the opinions of the vast majority of planters.

Manuring and Manures.—Cameron {Rept. Ojfic. Visit to Coffee Did.,

Coorg, 1898) has much to say on the necessity for high cultivation

and the manures best suited for coffee. He discusses farm-yard manure

;

bone ; oilcake ; nitrogenous manures, and the fixation of free nitrogen by
the aid of leguminous catch crops ; lime

;
phosphates

;
potash

; green

manures, etc., etc., and commends the use of bracken fern for the litter

of cattle on account of its subsequent value as a manure. In his con-

cluding observations he remarks :
" The application of proper manure in

'

correct quantity and at the most serviceable time, are things which should

be assiduously learned from practical experience." So again, one of the

most valuable contributions to our knowledge of the art of manuring
coffee is the series of studies conducted by the late Mr. William Pringle,

and published in pamphlet form by Messrs. Matheson & Co., of Madras.

While we have many similar technical reports, some of which will be

briefly mentioned below, very little of a practical nature has transpired of

the accumulated experience gained during the seventy odd years of Indian

coffee cultivation. The planters prefer, as a rule, farm-yard, or bulk

manure, as it is called, and are restricted in its use by the difficulty of

procuring enough. Lehmann has recently pointed out that the first

and foremost consideration is to see that all the essentials in soil-com-

position are present, in the right proportion and right condition. Ferti-

lisers may then be given in the direction of crop requirements. He, for

example, remarks that " the potash fertilisers have, I fear, not received

the attention they require. Judging from the analytical results I have

seen, most of your soils are rich in nitrogen but relatively poor in potash,
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|ilik)sp]iuric acid aiul lime, ami, although uiuch more potaHh than phosphoric

acitl is carried off in your crop, potash is but seldom a<lded." So again,

many writers have shown, and most conclusively, that if the soil does

not possess enough lime, bone and other expensive manures may be

worse than useless. Voelcker (Improv. Ind. Agri., 1893, 270), for ex-

ample, some years ago observed that the differences of practice occur

'in the manner of applying manures, some planters preferring to throw
manure broadcast and to fork it in, others thinking it better to dig a

trench round the bush, about a foot or a foot and a half from the stem,

ind to put back the soil mixed with whatever manure it is intended to

Eftpply. " Manures such as bones, oilcakes, etc., are too generally used,

[because they have always been used, and because there is a general belief

[in their utility, but it is more than probable that in some cases large sums
[are needlessly expended on them, while in others lack of lime, potash,

)r other soil-constituent may be responsible for a diminishing yield."

The manures and the methods of applying thera to one plantation

[are not always applicable to another, so that no general rule can be laid

lown, and the indications afforded by the soil itself must be closely fol-

)wed. In some parts of the coffee area, fish manure is much appreciated

a crop fertiliser, cow-dung being viewed as strengthening the wood,

ixed bone and fish manure produce an abnormally heavy crop. Oil-

[cake (poonac) is believed to strengthen the leaves against blight. [Cf.

[Voelcker, I.e. 104-5.]

The season for applying manure is also a subject of much difference of

opinion, but is possibly best solved by a careful study of the particular

(manure that it is contemplated to be given. Stem and leaf-forming

manure should naturally be given just after the crop has been gathered

;

those supposed to increase the yield would, on the other hand, best be

I
supplied just before the flowers appear, say in February and March. So
[Again, bone and other manures that take some time to decompose require

I

to be given early and soluble manures much later. Many writers seem,
I however, to condemn immediate or chemical manures and regard these

as possessing few, if any, advantages for coffee.

Assimilation of Free Nitrogen.—So much has been said of the advan-

tage of growing (as a sort of rotation) leguminous crops along with coffee,

that a volume might be written on that topic alone. The subject is by
no means new nor confined in its applicability to coffee. A rotation of

clover with grain crops became a principle of all early European agriculture,

long before the correct explanation of that system had been discovered.

Its application to coffee has been urged by all writers, more especially

by Mr. B. Nelson. The use of leguminous shade-trees such as the sau
of the Assam tea planters {Alhizzia stipulata) and the Erf/tlirina
lithosperma of coffee planters are good examples of both shade and
nitrogen assimilation. (See below the para, on Shade-trees.) [Cf. Pests

and Blights of the Tea Plant, 136-47.]

Nitrification.—Allied to the study of free nitrogen, though perfectly

distinct, are the methods by which the combined nitrogen of the soil or

of manures is prepared for plant use and the processes or vehicles of its

transmission into the roots. This is defiiied as the nitrification of the soil.

Nitrogenous matter is oxidised and the nitrogen developed into a nitrate

chiefly of lime or of potash. Until quite recently it was believed to be a
simple chemical process. But it has been asccrteuned to be a QousequoQce
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of the vital activity of certain organisms, chiefly bacteria. Ammonia
compounds are found by the agency of uro-bacteria and other putrefactive

organisms before the nitrates are produced. Dr. A. B. Frank {Lehrh. der

Botanik, 1892, i., 259-75) gives details of some studies of symbiotic

fungi found on the roots of certain plants, such as on a few species of

Cupnlifera' and Orchidacefp. These would seem to aid in nitrification.

A long series of articles from the pen of Mr. H. B. Evans will be found in

Planting Opinion of 1900, in which he advocates that " Nitrogen Hunger "

is one of the chief maladies of the coffee plant. He seems to have assumed
that the nitrogen of the soil and of the manures of cofiee estates does not
exist in an assimilable condition. In other words, that the agents of

nitrification are absent to a ruinous extent. This, he would further believe,

proceeds from the deficiency of a necessary symbiotic fungus, the function

of which (Evans affirms) is the transmission of nitrogen from the soil

to the roots of the coffee. Should the existence of a symbiotic fungus be
actually established for coffee, the conditions that would favour its ex-

tended production might become of supreme importance. But the issue,

so far as present knowledge goes, is a pure hypothesis. The presence of a

fungus on the superficial roots of the coffee was discovered by Janse in

Java. \Cf. Ann. du Jard. Bot. de Buiten., xiv., 113-8.] That fungus was
most prevalent in soils rich in humus, and was also found on the roots

ramifying among the litter of dead leaves on the surface. But no one has

as yet proved that Janse's fungus is actually beneficial to the coffee plant,

and Janse himself, like all other investigators, failed to specially cultivate

it. Although there are possibilities in this direction, the subject is infinitely

less known than the action of the bacteria contained in the root tubercles

of the leguminous plants indicated above. [C/. Percival, Agri. Bot., 1902,

764-6.]

Concluding this brief review of coffee manures, it may be remarked that

Voelcker observes very truly that " a sure sign of the land being too

highly manured is the appearance of shoots all up the stem. The indication

of a good bush is, on the contrary, the healthy growth of new wood on the

branches." [Cf. Wall, Manuring^of Coffee Estates ; Burgess-Brown, Coffee

Planting (17 years^ experience in Ceylon), 1877 ; Hughes, Ceylon Coffee

Soils and Manures, 1879 ; Munro, Soils and Manures ; Lawes, Corresp.

regarding Coffee Manures, in Planting Opinion, Aug. 1896 ; Kramer,
Mededeelingen PI. Java, 1899, 3, 73; 1900, 64; 1901, 1, 56; Clarke,

Prize Essay, Management of Soils under Coffee, 1883 ; Elliot, I.e. 350-82

;

Pringle, Madras Mail, 1891 ; Revue des Cult. Colon., 1901, viii., 198, 294
;

Lehmann, Lect. before N. Mysore Planters' Assoc, (reprinted in Planting

Opinion), Nov. 1900 ; also subsequent lecture in Planting Opinion, Aug.
1903 ; Cultura Rational du Cafeeiro, in Journ. dos Agri. Rio., 1902, ii., 57

;

Sao Paulo, Boletin da Agri., Jan. 1902.]

Pruning.—Within the past few years, thanks to the enlightened energy

of Mr. Leeming of Scotforth, Shevaroys, there has come into existence

two diametrically opposite schools. These may be characterised as the

non-pruning and the severe-pruning systems. Having studied the latter

for some time, and formed the opinion that certain departures were urgently

needed, I became a partial convert to the non-pruning system so ably

advocated by Leeming. It would seem, at all events, very possibly

preferable to the system of severe pruning that presently prevails. Judged
of from the purely botanical standard of the state of health and vigour of
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the plants, the noa-pruning system seemed superior to the customary form
of sovcre pruning. But I am disposed to add that I can easily conceive

1 ( liiiKitic conditions and stock plants where a pruning system would
e indispensable, so that I by no means think non-pruning is of uni-

ersal application. It is, moreover, not new but has for many years

n followed in other countries, and even in India has been the practice

in vogue with most Native coffee-growers. Leeming would, however,
appear to be the first European planter in India who has had the courage

his convictioas, and who has not only uprooted two-thirds of the plants

his estate, but allowed those that remained to grow in obedience to soil

d atmospheric conditions.

It is customary to speak of coffee-pruning as consisting of three stages,

operations—viz. :

—

Topping, Handling, and Pruning (proper). The first

nsists in nipping off the top shoot, so as to check the upward growth,
is is done at various stages, iisually when the plants are 3 years old,

e shoots being then cut at a height of 5 feet ; at other times the nipping
iff is done much earlier, at 18 months to 2 years, the stem being left at

om 2 to 3 feet in height. When the short process is pursued, a sucker
it is called) soon arises near the top pair of branches and renews the

pward growth. This is allowed to continue for a foot more and is then
turn nipped off. A second sucker in consequence rises up and is in

e manner checked, when the desired ultimate height of the main stem
attained, namely 4 to 6 feet (usually 5).

In the first instance (3-year-old stems) there is a terminal snag pro-

uced. The topmost pair of branches, below the snag, having the best

vantage as to light and air, lengthen horizontally and in due course

ecome so weighted with fruit that the terminal snag of dead wood is split

ipen, and this cleavage increases year after year until many bushes become
Iterally cleft in twain. Admission is thereby given to damp and weather
tion, also to disease and vermin of all kinds. The aim of the planter in

is system of " topping " is to produce a crown or umbrella of primary
ranches. By what is called " handling," all undesirable suckers and

* gormandisers " are systematically removed and every effort made to

itrain the bush severely on fixed lines of growth supposed to favour
iting and be most convenient to the pluckers. [Cf. Pierrot, Cult. Prat.

Ration, du Cafeier, in UAgri. Prat, des Pays Chauds, 1905, v., pt. i.,

,80-93, 282-301, 411-25, 467-79 ; v., pt. ii., 34-49, 101-8.]

In the second system (largely followed in Coorg), in addition to the
rminal snag, with all its possibilities of evil, the growth of the stem is

ce checked and snags of dead wood thereby interposed within the stem,
hich must have the immediate consequence of disarranging and inter-

pting the circulation of the sap. Nothing could be conceived less ad-

antageous. Moreover, the effort is made by the growth of the secondary
ranches, ultimately produced, to convert the topmost three or four pairs

f primaries into a completely ramified umbrella, that must of necessity

ender the branches below a useless burden on the resources of the plant.

Edouard Pierrot recommends a system of pruning that does not
em to me to differ from that followed by the Indian planters. His

account of coffee-planting is, however, most instructive, and should be
consulted by all interested in the industry.

So far as could be learned from personal observation, few subjects

are perhaps more urgently calling for reformation, both as an aid against
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disease and as a means of enhancing returns, than the system of

pruning. Any pruning seemed accordingly preferable to that usually

practised. By encouraging a vertical rather than a horizontal growth,

the fruiting area of the estate is (if one may so express it) immensely
increased. But where, from the nature of the soil, the peculiarities of the

climate or the character of stock grown, " coffee trees " could not usually

be produced (such as those of Scotforth), it would seem that a pyramidal
bush might nevertheless, and with advantage, be aimed at rather than
a fruiting umbrella. This might be accomplished in various ways that

doubtless would instantly occur to the practical planter.

Without desiring to dictate, one method that suggested itself to me while
inspecting the coffee estates of the Wynaad may be here mentioned. Plants
4 feet in height, or when they possess 6 or 7 pairs of branches, might be taken in

hand. In some plantations, however, bushes only 2i to 3 years old were seen to

possess 15 to 20 horizontal branches, within a height of 4 feet. It is very vmlikely
that these could all bear fruit, hence perhaps half may have to be removed.
But when the approved number of primaries had been secured, the green terminal
shoot, containing a pair of leaves and a bud, might be nipped off, and at the same
time the terminal buds of the topmost three or four primaries similarly destroyed.
Care would have to be taken, however, that this plucking off of the terminal buds
was done on green not woody shoots. Delay till wood is formed almost invariably
involves a snag, and moreover the cutting back of finally matured shoots
requires great care and a study of the best age and most favourable season for

each locality. The object aimed at by the system suggested would be the pro-
duction of a pyramidal bush, and if sufficient space were allowed such might
ultimately be expected to fruit from the ground to the topmost twig. The
check given to the growth of the upper primaries would prevent their attaining
the size and weight sufficient to split the stem (in the way already mentioned).
The secondaries borne by each primary would in time become fan-shaped, and
through the regulation of the lengths of these fans the bush would become
completely pyramidal. It is the secondaries borne on the primaries that are the
fruiting shoots, and the purpose of the recommendation here offered would be to

produce a maximum of such, fully exposed to light and air. Similarly a vertical

pyramidal bush might be formed by the development of upward-growing suckers
in place of horizontal branches, the main branches being trained to ascend from
the stem or its primaries, like those of a poplar. But I need not enlarge on
this theme. What seems imperatively necessary is greater spacing, a better-
shaped and a more healthy bush. Mr. Leeming's " coffee trees " in these
respects, at all events, are as nearly perfect as seems likely to be attained

;

and where trees are not possible, bushes of a tree shape might be seciired in

preference to that of an umbrella. (See the remarks above on the tendencies
of certain races to produce ascending and of others spreading branches.)

To conclude these observations, it may be said that pruning as presently

practised is done about March after the crop has been collected, and
consists in removing all shoots that have borne fruit and in selecting and
protecting those that are intended for next year's crop. But the pruning
must be completed before the flowers begin to form, and in pruning it

is often recommended to leave alternately the opposite laterals. All

tertiaries, as also diseased branches, are usually cut off. A handling is

often given just after the flowers appear, in order to remove useless flushing.

During a second handling suckers and crosswise shoots are rubbed off,

without injuring the bark, and, in carefully worked estates, even a third

handling is often given. It seems to be an accepted rule that September
and October shoots should be preserved, and that as many of those formed
in February as can be spared should be removed ; but during fruiting the

plants are never interfered with. In many estates removal of moss and
cleaning the bark is regarded as of great service to the plant and obviates

the harbourage of pests and blights.
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Shade- trees.—When Arabian coffee is grown upon lands of low

altitude, shade becomes imperatively necessary, but in these positions

Lib(;rian may be 8uc<;essfully grown without any shade. As the upper

linuta of Arabian coffee cultivation are reached, shade may be largely

lispensed with. Much difference of opinion prevails as to the extent

I lid nature of the shade best suited to each region. Cameron {Rept.

Tours in Coorg, 1898) very properly urges that a mixture of different

:>hade-trces is preferable to one particular tree all over an estate. The

ilance of soil is thereby secured and a better shade attained. In Mysore

111 original trees are generally preferred to the leafy bushes specially

sorted to in other localities such as the Shevaroys. If protection from

Ind be the object aimed at, shelter belts of strong densely branched trees

indicated, but if shade from the sun be the object, much will depend

the severity of the sun and the liability to borer. It is the accepted

Hief that shade gives a certain protection from that pest, and this cir-

imstance, more than protection from the sun, often determines the nature

id extent of the shade-trees desirable. As little shade as possible is

Bcessary during the rainy months, and the maximum shade during the

)tter months. The study of the season of new leaf in shade-trees is,

kerefore, all-important.

Dal {cajnnum intHeus) would make an excellent sheide-bush for young coffee.

Id by its root tubercles and copious supply of leaves it would enrich the soil at

same time, but its liability to fungal disease (see p. 198) might be viewed as

ndering it undesirable. Another Leguminous plant has been much appreciated

coffee planters—viz. one or other of the species of KirytUrina such as Biythrina.

tt^it, ilthoHpevutn and Muberosa. Mr. B. Nelson (Planting Opinion, 1896
1899) wrote a series of articles and showed that the use of k. iithanpemnn as

>>shade-tree gave a material increase to the yield of coffee. The Silver Oak Silver Oak.

•rlfrcff) is much commended by many planters, but while useful for shade
can have no manurial value. The other trees, fairly extensively employed,
»y be here mentioned in alphabetical sequence, viz. :—^«roc«i'j>iiw fiuixini-

litiH ; A.tbi«>ein Uubbek, tnolneeitna, prucevu and Htijtulata ; Artoeuffitttt

iaplaitlta, i <ife^ ri/«lia and Liakooehn ; BiHchojUi Javanieu ; i^etlrelu Tounn ;

ilbergin IntlfolUi ; FiciiH anpevrlina, glotnerata , hlnpltla, infectariu, and
%yiiofent»iH ; (Iveeitlcu fobustn ; Pithecoloblunt Saman ; Pterocnnpun Xai'-
Hiim ; and Trenut orieiUuiis. Many other trees might also be mentioned,

ich as one or two exotic plants, for example India-rubber {Mnulhot (finmiofli)

id Rueii Iypt IIn. As catch crops Indian corn has also been tried, and with fair

Bcess ; and in Coorg, pepper and cardamoms are much resorted to, especially by
itive cultivators. [Cf. Kew Bull., 1895, 306 ; Graham Anderson, For. Trees
Coffee Lands Mysore, 1888 ; Rept. Agri. Ghem. Mysore, 1901-2, 29-35 ; Journ.

fAgri. Trop., 1902, ii. 124^5 ; Trop. Agrist. ; Planter ; Madras Mail, etc.]

ENBMIES-PESTS AND BLIGHTS.—To give even the most general

itliue of this subject would occupy many pages. Having studied with
»me care the enemies of the tea plant, the first impression left on mv
ind, on visiting the coffee plantations, was the comparative absence of

3ts. An ordinary tea garden when compared with a coffee plantation

)uld afford the entomologist ten to every one for his special study. Even
le blights or fungal diseases are far less numerous, though one is very
ich more prevalent and widespread than any of the blights of tea. At

ie lowest possible estimate there are 200 insect pests on the Indian
plant, and perhaps not twenty all told on the coffee. But the few that

are present are often disastrous to the industry, and thus make up for their

specific paucity by their individual voracity. In fact it may be said that

two or three insect pests and one or two fungal blights have practically

baffled both planter and scientist and have proved so disastrous as to have

383

India-rubber.

Pests and
Blights.



COFFEA
ARABICA
Diseases

THE COFFEE PLANT

Distribution.

Origla.

ruined the industry over large tracts of country. This is significantly true

of Ceylon, the leaf-blight having there proved so completely incurable as

to have caused the planters to substitute tea for coffee, as their only escape

from ruin. Numerous reports and monographs have been published by
Morris, Marshall Ward, Nietner, Bidie, Harman, Cooke, Massee, Barber,

etc., so that it cannot be said the subject has been neglected, but so far

little progress has been made of a practical nature.

The more important diseases of the coffee plant are the following :

—

^eaf- 1. Leaf Blight, Heniileia vastatrix. Berk. & Broome. Gard. Chron.,
blight. Nov. 6, 1869, 1157; Abbay, Journ. Linn. Soc, 1878, xvii., 173-84;

Morris, Coffee Leaf Diseases Ceylon and S. Ind,, 1879 ; Harman, Coffee-

Leaf Disease Bangalore, 1880 ; Jardin, Le Cafeir, 1895, 264-6 ; Tubeuf,

Plant Diseases, 1897, 352 ; Philip MacMahon, Queensland Agri. Journ.,

April 1898, ii., 301 ; Massee, Textbook PI. Diseases, 1899, 27, 231-2,

407; Lecomte, Le Cafe, 193-203; Jumelle, Les Cult. Colon., 376-7 ; Massee,

Rev. Genus Hemileia, in Kew Bull., 1906, 35-42. This fungal disease

appears to have been first observed on coffee in Ceylon, about the year

1869, and in South India two years later. It has since appeared in

Burma, China, Java, Sumatra, the Philippine Islands, and been identified

as met with in the coffee districts of Africa (even at Victoria Nyanza),

and probably wherever coffee is cultivated in the Old World.
It has been assumed as probable that Mw. cantnu—a parasite found on

Vnnthiuui cnnipnnnintuni—was the parent source of Jt. rastati'ijc, the differ-

ences observable between the two fungi being in all probability the result of

growing on slightly different hosts. So in the same way leaf-blight, seen in

Natal and other African plantations, may have originated from M. WoodU—
a parasite found on two species of vnntfuefni and even on ('oj]ea iho. Massee
accordingly writes :

" It is not at all necessary to assume that the coffee disease

has been imported along with the coffee plant from one country to another,
taking into consideration the wide distribution of different species of plants

attacked by iieiniiein, vfistatrtor or Jt. Moortii, both of which are capable of

infecting species of Coffea." In India there are some six or seven species of

Vonthiu ui, fairly abundant wild plants in the coffee area, also a species of

Practical Lesson. Vaiif/ueria both in Kanara and the coffee tracts of Burma. If, therefore (as

pointed out by Massee), a practical lesson is to be drawn from these considera-
tions, to start a plantation in a district where these and other allied plants to

the coffee are abundant would probably mean disaster. To grow for the purpose
of shade, plants belonging to that family would also very possibly be dangerous.
All rubiaceous plants should therefore be watched for any appearance of leaf-

blight, and exterminated as far as possible from proximity to coffee.

The leaves of coffee are the parts most frequently attacked by itemiieia,

though spots are sometimes present on the young shoots as well as on the fruit.

These expand in size irregularly, are at first pale yellow, but in time become
bright yellow and orange coloured. Though showing through on both surfaces,

the spores appear on the under-surface only. These are formed in dense clusters,

and emerge from the tissue by the breathing mouths {stomata) of the leaves.

Treatment. While touring through the coffee districts of South India I observed the grub
of a minute insect feeding on the spores of this fungus. I was told this had been
seen by the planters for some years. It would appear of importance that the

life history of that little creature should be worked out, since it may be the

planters' greatest friend. When leaf disease is at all serious it is so prevalent as

to render most of the methods of treatment, that have as yet been suggested,

quite impracticable. Syringing with fungicides, such as the Bordeaux mixture,
sulphuring the leaves, removing and burning the leaves, tearing off or pxuiching

out the diseased portions, have each and all been advocated and tried with
varying, though never with complete, success. The best results as yet recorded
have been attained by producing a stronger, more vigorous plant, through in-

creasing the spacing, lessening the shade, improving the drainage, manuring
liberally, and restraining the primer's knife. Under some such treatment
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.bility to borer may be inoreased, but leaf-blight brought under control. On
me HoilR, imder certain climates, or with particular exposures, leaf-blight never
i biMMi Horious, and, moreover, eitlier the plants are now bettor able to with-
nd th(t disease or its virulenoy is being attenuated, because in South India coffee-

ting is by no means impossible, in spite of blight and borer. The low prices,

ugh overproduction in South America, are far more serious than all the
blights at present known. There would seem little doubt that had the Ceylon
planters cultivated and manured their estates more thorouglily and syHtomatically
tliHu thoy did their industry might have been saved. When the disease ap-
[H'urod both soil and plant were exhausted. The rapidity of the destruction that
<>risu<Hl may be thus demonstrated : average yield for the years 1866-8, all over
ill" island (that is, before Mit-mtifta appeared), was 4'28 cwt. per acre; in
l«7J-4 it had fallen to 2"93 cwt. per acre, and in 1878 to 2 cwt. per acre.

2. American Coffee Disease, Sfilhuinjlaviduni, Cooke ; MekSBee, I.e.

5 ; Leconite, I.e. 204 ; Jumelle, I.e. 377.
" This disease is almost as destructive to the coffee industry in the New World
HeiHiifia vHMtutrijc is in the Old World." " The symptoms of the disease
unmistakable ; circular whitish blotches occur on the leaves, often in con-

.erablo numbers, and are equally marked on both surfaces. Using a pocket-

, very minute fungi resembling a miniature pin in shape, and of a clear yellow
our, can be seen grouped on the spots on the upper surface of the letif. The
Ties are also sometimes attacked, being marked with circular spots. On the
lUng shoots the pale diseased spots are elongated" (Massee). As this disease

not appeared, so far as is known, on the coffee of Asia, we have the somewhat
ficant fact of two coffee blights, the one confined to the Old and the otlier

the New World. A species of Htilhutn does considerable injury to the tea, being
ITiread Blight of tea planters. \Cf. Pests and Blights of Tea, 392.]

3. Leaf-rot.—This leaf-blight was described by Cooke under the name Leaf-rot.

ellicularia holerof/a, the specific name being the vernacular for the

isease. [Cf. also Tubeuf, I.e. 518 ; Lecomte, I.e. 203.] It is said to be
evalent in Mysore during July ; the leaves, flowers and berries become
vered with a shiny gelatinous substance which turns black about the time
at the affected parts fall from the plant.

Cameron thinks that continuous or heavy rainfall, dense shade, drip, and
.gnation of drains favour the development of this blight. Improvements
combat these defects are beneficial. All affected leaves should be burned or
ted with flowers of sulphur. As seen in the Kew Herbarium the leaves are

ivered with a simple mycelium much as in stuhmn, but without any fructifica-

ions. Samples of it have come from the coffee plantations in Venezuela, Costa
ca and Jamaica, as well as Mysore, so that it is fairly vddespread and should
commence to assume its complete form, may become a serious pest. It should
refore be kept under control and carefully studied.

4. Coffee- twig Disease, Necator decret/iis, Massee, I.e. 327. This
ig Disease is said to be a destructive parasite on coffee trees at Selangor.

commences at the tips of the young branches and extends downwards.
ursting through the epidermis of the shoots are minute white spots, which
on become orange-red in colour and gelatinous in texture. The twigs
ereafter turn black and thus appear as if syringed with acid, while at
e same time the bark splits as in canker.
During my tour through Coorg and the Wynaad I was shown a disease that

ings to mind the Malay twig diseeise or canker just described. The tips of the
liting shoots, including a large number of leaves and berries, become withered
d dried up, and in due course turn black. I was unable to discover on these any
igus, but obviously should have visited the plantations at a much earlier season
the year in order to study the distressing disease indicated. The withered
"ts, if gathered along with the ripe cherries, greatly lower the value of the crop,

ao that they are not only a serious loss but a source of danger through their
being inadvertently collected. The Indian planters regard the blackened and
withered shoots as a consequence of a want of general tone and vigour, and as
proceeding from poverty of soil rather than being due to any specific disease. An
Vkspection of the specimens preserved at Kew leads me, however, to suspect
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that it is due either to the self-same species, or an allied fungus to that jusfc

described as the coffee-twig disease of Selangor.

5. Borer; Ind. Mus. Notes, ii., 153. This pest used to be known as
" Worm " or " Coffee Fly." It is most troublesome in Mysore, South
Coorg and the Wynaad,where in 1865-6 it destroyed whole estates. It has
also appeared in the small cofEee gardens of Assam and Burma. It is the

grub of a beetle, Xylotrechus quadriipes, Chevr., and is yellowish-red

with black transverse lines. It damages the tree by boring holes into the

stem, usually a few inches from the ground. These passages are at first

transverse, but soon ascend spirally to the growing tip, where the larvae

are matured. The plant early shows signs of death and ultimately withers

down to the point where the beetle entered.
This pest is most prevalent in hot, exposed gardens, and may be kept in

check by free irrigation, good tillage and the growth of large shade-trees.
Cameron speaks of nim oil, poured into the openings made by the borer, as
being useful in either expelling or killing the grub. As a preventative it is believed
also desirable to encourage rather than interfere with the nesting of insectivorous
birds in the plantation. If the stems of injured trees are collar pnoned, new
suckers are thrown out and the plants thus renewed, while the borers with the
channelled stems are destroyed.

Another borer is the larvae of the moth Xenxera eojfetp,, Nietner. [Cf. Irtd.

Mus. Notes, ii., 157 ; Watt and Mann, Pests and Blights of Tea, 200-1.]

6. Bugs.—Various insects are by planters all called bugs. They belong

for the most part to the family known as the Qoccid^e or Scale Insects.

There are four chief pests of this kind, known as Brown, Green, Black and
White Bug.

The Browa Bug, l.ecunluiit hemiaphfericunt, Targ. ; Green, CoccidcB of Cey-
lon, 232-4, pi. 85 ; Ind. Mtis. Notes, ii., 168. " This insect was formerly known as
the ' Brown Bug ' of the coffee plant, and before the advent of the ' Green Bug

'

was considered the most serious insect pest of that plant." " For some years
before the coffee failed, the bug—as a pest— had practically disappeared." It is

met with now and again all over the coffee area of India, but nowhere to a very
serious extent. It is perhaps most harmful in the Shevaroy, Nilgiri and Mysore
plantations. [Cf. Agri. Journ. Ind., 1906, i., pt. i., 77-8.]

The Oreen Bug, c viHiitf, Green ; I.e. 199-203, pi. 69 ; Ind. Mus. Notes, ii.,

168. This proved such a scoxu-ge in Ceylon that it was practically responsible for

the final abandonment of coffee cultivation over the greater part of the planting
districts. It first attracted attention in 1882, and by 1886 had been dispersed
all over the coffee districts of Ceylon. It attacks weakly trees and almost com-
pletely denudes them of all but the two or three terminal leaves. On healthy
plants the leaves become black through the attendant fungus, but do not fall

off, and the bushes make a vigorous effort to grow. In Ceylon the plants had been
weakened by Metnitein when they became infested with green bug. In 1881 the
exports were 452,000 cwt., but ten years later they had fallen to 88,780 cwt., and
in 1902 were only 10,000 cwt. [Cf. Agri. Journ. Ind., 1906, i., pt. i., 78.]

The Black Bug, Ij. uigi-iiw, Nietner ; Green, I.e. 229-31, pi. 84 ; Ind. Mus. Notes,
ii., 168. This bug, though found on coffee, is not so serious a pest as either
the brown or green bug.

The White or Mealy Bug, PnewAoeoeews adoniau-nt, Linn. ; Ind. Mus. Notes, ii.,

168. This is a flat oval creature covered with white down arranged in parallel ridges
and running across its back. It prefers hot, dry plantations and would seem
to be harboiu-ed by the species of Erythrina now so largely gro^^Ti for shade
purposes. In a plantation in the Wynaad where the trees had been cut down,
I observed white bug very prevalent on the underground portions of the stems,
as also on the roots, and swarming to the neighbouring coffee. Whether or
not this observation is of invariable application cannot at present be affirmed,
but plants seen to favour the growth of any species of bug should be discouraged
in coffee plantations even although the present species has not been recorded as

doing serious damage.
Every effort has been made to exterminate these pests. But in the case

of green bug, the insect, being green in colour and small in size, was not noticed
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itil it had been established in Ceylon in such force as to defy all subsequent

lorts at extermination. It usually decreases during both very wet and very dry

kther. The most hopeful method of dealing with it, as also with all other scale

5t8, is through thoir natural enemies. The larvse of certain ladybird beetles

^'tt'hnorttruM eirtiuuulatum for brOwn bug, and Nrymnum rotutnlatum for white

1 4)\ig) live on them, and a minute chalcid wasp breeds within the body of the mature
|<«><>MM<i«Mi. So also a parasite fungus {t'ephuiomitoHutn i^cann) kills these insects

by living on their bodies.

7. Qrub.—The larvae of the moth A{/rotis t/j>Hilon, RoU. ; Ind. Mtts. Grub.

Jotes, ii., 161 ; iii., 21 ; "Watt and Mann, Pests and Blights of the Tea Plant,

[903, 220-3 ; Maxwell-Lefroy, Memoirs, Deft. Agri. Ind., 1907, i., 169.

le Cutworm, Black Grub or Ringer are very destructive to the seedlings

coffee, as much as 25 per cent, being often found destroyed by this

it. It seems to have been specially destructive in Mysore

The larvae of the cockchafer, Lachnosterna pinf/uiH, Walk., often

I much damage by eating the roots of the young coffee plants. [Cf. Ind.

!us. Notes, ii., 149 ; Watt and Mann, I.e. 167-9.]

8. Other Insects that occasionally attack the coffee may be here enumerated :

—

irhiiien (IcMfi'Hcfor. NIetner, a Weevil that eats the leaves l* arann lepltta, Cramer,

moth that defoliates the bushes ; *'«rc»<»« vonnpefna, Walker; Alon Inctinea,

amer; Kuproetin rtrgnneuin. Walk.; Trichia fjcigtin, Feld. ; Ualleriomorpltn
rhtinoiileii, Feld. ; Kplthecla rojfeat'ia, Feld. ; Botit'inin leueoHtigtuat-ia, Feld., and
xeylanlcnrta, Feld.; Tortrljt coffeat'la, Feld. ; Capuu roJfeatHti, NIetner \cf. Ind.

lus. Notes, v., 187], and OracUaria eoffptfoltelta, Motsch. (recalling Mlaehitttu

•ff^ita, G.M., in Jardin, I.e. 258-9 and pi.), are all moths reported to have been
sasionally met with on coffee in Ceylon. So also A.»ttioiiiy*a coffvtr, NIetner,

the coftee-leaf borer ; *>*rtciiia geometHra, Motsch., a species of Bhynchota that

ttacks the coffee-cherries ; .*phis coffeat, NIetner, the coffee-louse (parasitised by
r<<>><oiiii(N nitntrails) ; and .AearuH coffete., NIetner, the coffee-mite. So far as
Bsently known, none of these pests have given any cause for anxiety to the
idian planters.

9. Other Pests.—Locusts, Weevils, Bats, Squirrels, Monkeys and Jackals
Cten do much injury—the animals mentioned being very fond of the ripe

lerries.

Life of the Estate.—The late Mr. William Pringle very rightly observed

lat "no matter how healthy a coffee tree may be, no matter how
irefuUy pruned, handled, tended and nourished, its life will end sooner

later. Under favourable conditions, the tree may live for fifty or sixty ^g^*^^ ^^'^

rears ; as a rule, it will seldom last thirty. It will, under favourable con-

jtions, be in full bearing in the fifth or sixth year, and may go on for twenty
I twenty-five years giving paying crops. Many trees are exhausted in ten

fifteen years by unskilful treatment, borer, and attacks of Hemileia
^fastiitvix, etc., and must make room for anew generation. If the vacancies

m be successfully supplied and the plants developed in a healthy and
Kgorous manner, there is no reason why an estate should be limited as

age. If we can so arrange matters as to have a continual succession

^f young plants coming on and developing into healthy trees to replace

lose taken out, a coffee estate may be considered as a permanent invest- ^!^^^\.
lent. In suitable localities efficiently drained and manured this can be

)ne : and an estate may be considered to be working under the best

)S8ible conditions of perpetuation where from 4 to 5 per cent, of vacancies

"occur every year that are successfully supplied. It is upon the success of

the suppljdng that the life of the estate depends, and practical planters

consider this question one of the first importance in Southern India. It

is only when supplies cannot be got to grow that there is a necessity to

abandon the estate. With many aspects and under some conditions the

plants cannot be raised, except at a ruinous cost."
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MANUFACTURE.
Terms Employed.—The ripe cofiee fruit is called the " Cherry "

; the

contained twin seeds are the " Berries." When only one seed is developed

it is spoken of as " Pea-berry." This is often upheld to be richer in flavour,

and accordingly much has been said about the possibility of producing

a plant that would yield mainly, if not entirely, pea-berries. The succulent

outer coat of the fruit is the " Pulp," and the inner adhesive layer is known
as the " Parchment." The seed-coat within the parchment which adheres

closely to the seed is called the " Silver-skin." The pulp is commonly
removed at the plantation, but it is frequently the case that the berries

are sold in parchment and either submitted to treatment in the coast

towns or exported in that condition to Europe, where they are hulled

and finally prepared for the market. The machinery for this purpose

is expensive, and the operation of final cleaning can be as effectually if

not better accomplished in Europe than at the plantation. It is believed

moreover that the coffee carries best in parchment, so that the extra

freight charges are more than compensated for by the quality of the coffee

turned out in Europe. [Cf. Kew Bull, 1893, 128-33.]

The preparation of the berry from the cherry is effected by certain

distinct operations that may be here indicated very briefly. It would,

however, be impossible to describe all the methods and appliances used

without devoting many pages to this subject.

Seasons and Crops.—The blossoms as a rule appear in March and
the fruits commence to ripen in October and continue till January. The
more gradually the blossom fades the better : a superabundance of flowers

is not considered a good prognostication, since only a small percentage

form fruits. Rain during flowering is unfavourable, but after the fruit

has set a shower or two is beneficial. It is usually advocated that none
but fully ripe fruits should be collected. In Arabia a cloth is placed below

and the bushes shaken, when the ripe cherries fall into the cloth. In India

they are hand-picked, and it is believed not necessary that they should

be pink-coloured all round ; the slightest tinge is sufficient, and in fact with

the appearance of colour the sooner picked the better. The berry (seed)

inside will be found to be of a fine dark-greenish or bluish-green colour.

It is the endeavour of the planters to preserve this greenish tint as much
as possible. Berries that have dried into a reddish or chocolate colour are

spoken of as " foxy," and the presence of such lowers very greatly the

price. Berries that have fallen to the ground are collected at the end of

the season and are known as " Jackal Coffee."

Pulping.—The operation known by this name is the removal of the

pulp which surrounds the " berries " (seeds). This is best done day by
day on the collections being brought to the factory. If unavoidably de-

layed it may be necessary to produce fermentation before the cherries can

be pulped. There are two chief forms of the pulper, viz. the disc or the

cylinder, but a long list of special machines, mostly developments of these,

might be given. The principle in both is a grater, working against a smooth
chop, adjusted according to the size of cherries. The disc-pulper is the

simplest contrivance, and this may be either single or double and worked
by hand or steam. A single pulper will accomplish 20 to 25 bushels

an hour, a double one 40 bushels, or twice that amount if driven by steam.

In design it is somewhat like a cotton-gin : it tears off the pulp and drops

the seeds through a sieve kept in position so as to carry forward the pulp
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tails. The best design for a factory is a three-storied building placed Tails.

inst the hillside and so arranged that the cherries are conveyed to the ^^cuxj.

p story without requiring a lift. From there a hopper carries the cherries

and water, in a continuous stream, on to the grater. Space cannot be

afforded to discuss the other numerous inventions that exist for pulping

;

suffice it to say that most Indian factories arc behind the standard of those indun

in other countries, and that the defects of much of the Indian coffee are behind D»t«.

due mainly to the imperfections of the factory.

JJative coffee is mostly dried with the pulp attached, then pounded
a mortar. It is thus practically the system followed in Arabia in ancient

es, and which is still to some extent pursued in that country.

Fermentation and Washing.—On the beans (seeds or berries) passing Washing.

ugh the sieve they are found to be covered with a sticky mucilaginous

terial. If the contained saccharine matter be not removed it is difficult

dry the berries. This is accomplished either by washing or fermenting, Fermenta-
more generally by both. The period necessary for fermentation depends tion.

,tly on the temperature of the atmosphere, but from 12 to 18 hours

lually suffice. Mr. Graham Anderson has shown that the amount of

charine matter depends on the exposure, and that the produce of young saccharine

les will not ferment as readily as that of mature plants. The berries,
******'^'

r thorough Washing, are spread out to dry on specially prepared plat-

ms which constitute the lowermost portions of the factory.

liulUng or AHIIing.—This consists of the removal of the parchment Hulling.

d silver skin from the beans. As already stated, this operation is usually

irformed by the traders and not by the planters. Many firms, especially

the coast towns, do the milling, such as Staines & Co. of Coimbatore, but a

•ge proportion of Indian cofiee is milled in London. The Indian planters

m to be of opinion that this operation might be much improved by
itter machinery than exists in India. [Cf. Planting Opinion, Aug.

199.] A bushel of parchment cofEee will usually give half the quantity Yield.

clean beans. The cofEee is then assorted into various grades according Assortment

size of berries. This not only meets the necessities of various markets,

t has the efEect of furnishing a uniform berry and one that will roast

the same extent throughout. Nothing injures coffee more than a per- size.

ntage of small berries that become charred before the others are suffi-

iently roasted. Charcoal absorbs completely the aroma of cofEee, hence
arred berries are positively destructive of merit.

Packing.—It is of the greatest consequence also that attention be Packing.

^ven to the art of packing. If berries be exposed to the drying action of Drying.

e atmosphere beyond a certain extent, their value may be thereby greatly

predated. All the best coffee is accordingly packed in casks, the utmost Oaaia.

re being taken that the wood used may not taint the coffee. Packing
sacks or bags is much inferior, and if shipped with mixed cargoes, coffee sacks.

bag may be so tainted as to be next to useless.

Adulteration and Substitutes.—This subject has attracted much Adultera-
ntion for many years. It may be confidently affirmed that although tion.

lUch difference exists between the coffee of one estate and another,

ipendent very largely on the process of manufacture and the care bestowed
in drying, assorting and packing, direct adulteration never takes place at

^^®J[^
^°"

the plantation. While that is so, there is perhaps no other dietary article Plantation.

so much and so persistently adulterated as coffee. This is very largely a caused by High

consequence of the legislative measures that prevail in the countries of
^*""°'^
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consumption. When taxed abnormally high, adulteration prevails. But
this is often safeguarded by special legislation such as the French
enactments that prohibit the vendor from mixing. In England, on the

other hand, mixing is so much in vogue that it is often difficult to procure

pure coffee. " Our CofEee Mixture " may contain any adulteration con-

ceivable, with perhaps not more than 5 per cent, of coffee. This is the

natural consequence of legalising mixtures. Criminality consists alone

in selling as " pure coffee " an article that contains anything but cofiee.

Legally " Chicory " may be the roasted chicory root itself, or the root of

an allied plant or other vegetable substance applied for the same purpose.

The substances mostly employed in adulteration of coffee are the roots

of chicory, dandelion, mangold-wurzel, turnips, parsnips, and carrots.

The seeds of beans, peas, date-stones, malt rye, burnt sugar, biscuits,

locust-beans, figs, etc., are all used. Roasted flour coloured with ferru-

ginous earth and flavoured with the grounds of exhausted coffee or of other

even more objectionable substances are often sold as coffee. There seems
every reason for believing that the decline of the demand for coffee through-

out the world is largely a consequence of the difficulty in obtaining the

pure article. For further particulars regarding coffee adulteration confer

Chicory and Coffee, a lithographed report by J. D. Hooker, John Lindley,

Thomas Graham, John Stenhouse, Dugald Campbell, William B. Carpenter

and A. S. Taylor, issued by the Inland Revenue office in 1853. This gives

the microscopic structure and chemical tests by which the adulterants of

coffee may be recognised, and although more recent publications exist on
this subject, hardly any are more accurate and authoritative. \Cf. Food
Journal, March 1870, Dec. 1873 ; Clifford, Journ. Soc. Arts ; and Hanausek,
Micro. Tech. Prod. (Winton and Barber, transl), 1907, 271-4.]

The seeds of several species of Cassia are used as coffee substitutes

under the name of Negro Coffee. [C/. Hooper, Rept. Labor. Ind. Mus.,

1900-1, 23-4.] For " Malt Coffee," consult Hanausek {I.e. 354).

TRADE IN INDIAN COFFEE.
Commercial Tests.—The value of coffee depends upon many circum-

stances, such as form of the berry, its size, colour, smell, flavour, age, and
uniformity. One of the greatest difficulties is to discover a standard by
which merit may be definitely determined. Were it possible to fix a stan-

dard, the planters could aim at a definite article. Much has been done in

India by Mr. Leeming, Dr. Lehmann and others in this direction, and it is

believed their efforts may soon be rewarded. Lehmann found that the

quantity of the alkaloid Caffeine was no evidence of quality. Caffeine

(as shown by M. Bertrand) varies greatly. In €o/fea arabica it ranges

from 0-83 to 1*60 per cent. ; in C. llherica between 1*06 and 1*45 per

cent. ; and in C. stenophylla between 1*52 and 1*70 per cent. In a

series of specimens specially analysed, those that had the highest specific

gravity and contained the most nitrogen and phosphoric acid brought the

highest price. Colour seems to depend more on the degree of ripeness when
collected, and the care taken in manufacture, than on the nature of the

soil or the class of plant grown. As a general rule the Old World coffees

are inclined to turn yellow, and the New World green. Weight de-

creases with age and by overdrpng. Odour is perhaps the most important

criterion, and apparently it can alone be determined by expert opinion.

Yield and Cost of Production and Price Realised.—Under the para-

graph devoted above to " Localities and Area " will be found all the
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particulars on these topics for which space can be afforded in this work.

The regions of Indian cultivation, the average production, and the estimates

IHof
yield per acre have thus been exhibited. These facts have to be

Hre-read in connection with the returns of trade that have presently to be

Hfumished. It has been shown that an average of 3 rising to 7 cwt. an acre » to 7 Owt.

Bwould fairly express the better-class European plantations, but there is

^W large number of small Native concerns that lower both the average

yield and the quality of Indian coffee. It is believed that the Native

plantations yield from J to I cwt. an acre. The cost of cultivation has

been variously put, but it seems probable that Rs. 120 per acre for the

)e8t European and Rs. 40 for Native coffee would be safe estimates. The
)rmer would include manuring, as also all factory charges. It is

snerally stated that the lowest cost of production on European plan-

itions is Rs. 80 yielding 2J to 3 cwt. an acre.

The net cost of coffee has been taken as Rs. 27 a cwt., and since the

st of production is 60 to 70 per cent, wages paid, a fair computation

the value of the industry to the inhabitants of the coffee area may be

l^rrived at by multiplying the European and Native acreage bythe estimated

jst of production. The mean of all the figures usually published shows

jne person to be employed on every 2J acres of coffee. But such calcu-

itions are tentative in value only, as there is perhaps no other Indian

idustry more obscure and misleading, so far as its statistics are concerned,

lan that of coffee-planting. There are, however, three fairly certain

spects, viz. that the cultivation (see p. 370), production and price have

ill three seriously declined within recent years. Thus taking the price Decline,

obtained in 1874 as being 100, we have the following relative prices for

idian coffee down to 1902 :

—

Prices.

Wages.

Laboar to
Acreage.

l^^
PRICB P.O. Variation. Tear. PBIOB P.O. VARIATION.

1 s. d. t. d.

, 1877 110 Oi 120 1894 101 110
1879 100 10 110 1897 94 8 103
1882 85 4 93 1898 78 1 85
1884 76 4i 83 1899 65 2i 71

1887 94 9i 103 1900 47 51
1889 99 10 108 1901 47 3i 61
1890 106 2i 115 1902 60 li 65
1893

L.

105 4J 114

During the past five years the actual prices realised were :—1901-2,

. 49-0-4 (variation 65) ; 1902-3, Rs. 49-1-5 (65) ; 1903-4, Rs. 46-15-2 (62)

;

1904-5, Rs. 50-6-2 (67) ; 1905-6, Rs. 48-12-4 (65) ; 1906-7, Rs. 43-11 (58)

)er cwt. As with estimates of average yield, so with prices : the average

lay be quite misleading as a factor of possible results. But, as already

)b8erved, competition with the cheap production of Brazil has p*roved

the most alarming feature of the Indian industry.

Foreign Transactions.—In Milburn's Oriental Commerce is given a

Statement of " the East Indies " coffee imported into England from 1802

1810. The total was in 1807, 2,721 cwt. " Company's " and nil " Pri-

Irate," while in 1809 there was nil Company's and 213 cwt. Private.

iroughout the years indicated the imports fluctuated so greatly that

the returns are of little value. It is, however, explained that it came
from Moka, Java, Bourbon and Ceylon. No mention of India. About
ten years later we read of a charter granted for an Indian plantation, and
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by 1853-4 coffee figured among the standard exports from India. In

that year the supplies drawn by the United Kingdom from India were

valued at Ks. 4,75,980. Ten years later (1863-4) they were Ks. 38,43,910

;

in 1873-4 they were Rs. 73,98,530 ; in 1883-4 they were Rs. 1,06,21,380 ; by
still another decade (1893-4) they had begun to shrink, being then valued

at Rs. 99,61,631. Turning now to the returns of the total trade for the

past six years : the exports in 1901-2 were 255,042 cwt., Rs. 1,25,02,200

;

in 1902-3, 269,165 cwt., Rs. 1,32,12,628 ; in 1903-4, 291,254 cwt.,

Rs. 1,36,73,773 ; in 190^5, 329,647 cwt., Rs. 1,66,09,757 ; in 1905-6,

360,182 cwt., Rs. 1,75,67,240; and in 1906-7, 228,094 cwt., Rs. 99,64,778.

The Madras ports furnished the entire amounts, less a fluctuating quantity

of from 1,000 to 10,000 cwt. exported mainly from Bombay. Of the

receiving countries the United Kingdom heads the list, the consignments

thence having been in 1901-2, 116,584 cwt., Rs. 64,25,838 ; in 1902-3,

155,501 cwt., Rs. 85,10,903 ; in 1903-4, 152,452 cwt., Rs. 82,71,186 ;

in 1904-5, 187,344 cwt., Rs. 1,05,02,674 ; in 1905-6, 172,384 cwt.,

Rs. 96,74,780 ; and in 1906-7, 82,358 cwt., Rs. 41,22,420—a valuation

about equal to that of the supply taken by the United Kingdom in 1883-4.

These returns thus allow a comparison to be made with the valuations

quoted above of the Indian exports since 1853. After the United King-

dom, France has to be mentioned as the next most important receiving

country of Indian coffee ; during the past five years the exports to that

country have averaged a little over 100,000 cwt. And after France

comes Ceylon, which during the same period has taken on an average

over 20,000 cwt. of Indian coffee a year.

The world's production of coffee has been estimated as close on

15 million bags (132 lb. each), of which 11|^ million bags are furnished by
Brazil. The greatest coffee-consuming countries are Holland (18-82 lb.

per head, calculated on population of 1900), Belgium (10-53 lb.), and the

United States of America (10-60 lb.). After these come Germany (6-6 lb.),

France (4-79 lb.), Austria-Hungary (2-17 lb.), and the United Kingdom
(0-90 lb.).

Conclusion.—For further details of the Medicinal Properties, the

Chemical Composition, the Fiscal Regulations (in India and England)

and other such topics, the reader is referred to the library of technical

works that exists on these and kindred subjects. Practically every report

or book of importance has been consulted in preparing the present brief

account, and the citation of publications, paragraph by paragraph, should

therefore prove helpful to those who desire fuller details.

D.E.P.,
ii., 491-500.
Job's
Tears.

History.

Beads (Bedes)

COIX, Linn. ; Agri. Ledg., 1904, No. 13 ; Fl. Br. Ind., vii., 99-100
;

Gramineje. Job's Tears, gurgur, jargadi, sankru, jhonki, ka-si. kessi,

kesai, etc., etc.

History.—So much attention was given by the early botanical writers to

the subject of foiac that the inference might be drawn that it must formerly have
been a plant more extensively cultivated than at the present day. It is generally

believed to be the Lithospermon of Pliny (bk. 27, ch. xi. (Holland, transl.),

1601, ii., 284). In most of the early works Lithospermon or Coix is spoken of,

however, as a wild plant, or one cultivated as a ciu-iosity only. Gerarde, Parkin-
son, Miller, etc., all allude to the use of the seeds as beads (bAies). The cir-

cumstance mentioned by some of the more directly botanical authors, such as

Rumphius and Loin-eiro, that coix was regularly cultivated in Eastern countries

as an article of food, seems to have escaped consideration.

One of the most beautiful of the early drawings of this plant is that given
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by BimW {Hort. Eygtett.. 1613. ii., 13, ful. 0, f. 1). Soacourate, in fact, is Dealer's

picture tliAt it might bo reproduced as a modem sketch. But this is not the

only interest in it, for in the text the grain is described as striated, a peculiarity,

it may be added, that is possessed alone by the cultivated edible forms of the
plant, although no mention is made of its being edible. The plant is also figured

Dy Jacobus Bontins mider the name of Milium Solia {Hist. Nat. et Med. Jnd.
Or., 1629, in Piso, Itid. Utri. re Nat. et Med., 1668, 152). Turning from these
European records to those of the East, we are informed by the authors of the

IFharmaeographia Indica that the seeds are " mentioned in Vedic literature and
|Bpear to have been one of tiie cereals which were cultivated by the Aryans
K the hill slopes of the Himalaya." "The Arab travellers in the East became
Kquainted with the seeds and named them Damn Daud—" David's tears," and
terwards Datnu Ayub—"Job's tears." Es-Saghani, who died about the year
K60, mentions tliem in the Obdb as a well-known strengthening and diuretic
medicine. The Arabs introduced the plant into the West, and it has become
naturalised in Spain and Portugal, where it is still known as Lagrima de Job."

It is significant that tlio word kaai (or some very similar word) should appear
and reappear all over India as the vernacular name for one or other of the forms
of this plant. Thus we have the ka-ai of the N^gas on the north-east frontier

of India, kaaei in the Central Provinces, kaaai in Gujarat, keaai in Berar, and
cheik or kyeit, kuleae, and kalinae of Burma, and koaen in Japan. The word

ai or keai in India most frequently denotes a cultivated edible form. The
tivation as an edible grain is at the present day closely associated with the
ngolians, and its introduction and distribution in India may have been a

quence of the influence of that people ; hence very possibly the explanation
the name ka-ai. [Cf. Joret, Lea PI. dana L'Antiq., 1904, ii., 247.]

Habitat and Dintribution.—There are two undoubtedly wild forms of this

t and several cultivated states. By far the most widely distributed is

M^arryiH»-Jobi proper. This is met with in the Himalaya, Rajputana,
Central Provinces, Bombay, South India, Bengal, Assam, Burma and the
States. But its area extends to China, Japan, the Malaya, the American

ntinent (North, Central and South), the West Indies, Poljmesia, the Mascarene
ds and Tropical as also Northern Africa, and it is cultivated as a garden

esity in South Europe. It is thus met with throughout the tropics and in

warm temperate countries. The other wild species, *'. gigaiiten (and its

"ety t'. Mitiiattca), has a much narrower distribution, is a distinctly tropical

[ant, and is practically confined to India and Burma. Of the cultivated (or

ini-cultivated) special forms of t\ ijarryttta-ioM the cylindrical-fruited
norarpn has been recorded as met with in the Naga hills, Biu-ma, the

States, Tonkin and New Guinea. The flattened—spheroidal—form, the
ecting link between v. L,ncrytnn-.rohi and uar. Mteuoenrpa, is the special

form. It is a wild plant met with chiefly in Burma, the Malaya, China
id Japan, and has been named by me uar. tnoniUfei: Lastly, the fully

tivated and edible form, Wa-yiien, is grown (so far as India is concerned)
the Central Provinces, Sikkim, the Khasia hills, Burma and the Shan States,

outside India it appears to be cultivated in Tonkin, China and the Malaya,
t apparently nowhere else. Grisebach in his review of Botanical Geography

/Soc.,1846, 86) refers to the edible coix as a special feature in the most
iportant area of production of that grain, viz. Eastern Bengal, Assam, Burma

the Malaya. In fact were a statement prepared of the geographical features
interest in the cultivated plants of British India, foijc would have to be
immented on as characteristic of the tract of country that stretches east by
>uth from Nagpur to Sikkim, Assam, Burma, the Malaya and China, and be

rded as an important food grain with some of the most aiicient aboriginal
abitants, especially those of Mongolifin origin.

Species and Varieties —In the Flora of Britiah India, t'oix giyantea has
n treated as a variety of v. i^n'rynta-Jobi, while <'. auuatica has been
;arded as a form imperfectly known. It seems probable, however, that all

are fairly distinct plants, separable from each other by constant characters.

_ ether they should be treated as but one species, with several fairly well-marked
varieties, or two or more distinct species, may be open to doubt. It would seem
the safer course, however, to accept them as constituting two species with several
varieties under each. The best names, if not the most ancient ones (as already
indicated), would be ''. i^at-fymn-Johi for the one and *' giyantea for the other.
The latter is preferable to f. aQuatiea since it has become better known. The
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species thtis isolated are certainly very distinct. They differ in structure of leaf,

flower and fruit, etc. , as well as in habitat and economic properties. The wild states

of c jjncvynta-Johi have the capsular-spathe generally more or less spherical, and
only slightly drawn out at the apex into a pyriform shape and obscurely angled

and universally bluish-white (never chalky-white). The leaves are broad, often

distinctly auriculate, quite glabrous, except for the double row of ascending teeth,

along each of the veinlets of the upper surface—a peculiarity that gives the texture

of the leaf the appearance of being embroidered and makes it backwardly hispid.

The gifiantea-fmunticn series of coix are always wild plants ;
giyttiifea is

found on the lower hills—dry soils—a robust erect plant, the a^natica in swamps
and most frequently as a floating weed, 20 to 100 feet in length. The capsular-

spathe is invariably pyriform, much drawn out on the apex, the actual mouth
out obliquely into an elongated lip, which is often somewhat serrulate, ripe fruit

prominently angled, and having two or three furrows along its flattened face, of

a dull greyish-white to brown colour and very hard. The leaves are much shorter

than in ('. ijaci-tjum-joM, most frequently only faintly auriculate, and the upper

(inner) surface is often marked by curious transparent glands, which in the young
leaves are tipped with hairs ; on the outside the leaves are quite glabrous except

near the extremity of the sheath, where a few glands of an exceptionally large size

are generally present.

The forms of *". r,«c»-i/»»i«-Jobi in the wild state have the capsular-spathe

invariably bluish-white, a colour which rapidly disappears under cultivation. In

the variety known as stcuocarpn the capsular-spathe is elongated until it be-

comes cylindrical, but when cultivated the tubes (so formed) change in colour

to chalky-white or become almost straw-coloured. In other forms, instead of

elongating, the capsular-spathe becomes short and spherical, vmtil fruits often not

more than an eighth of an inch long are foxmd and others more than double that

size, but always broader than long ; hence the development in these examples

may be said to be in the opposite direction to that in Hteuoeavpu.

When they exist as wild plants the shell in all forms of c iMcrynm-Johl

remains hard and polished, and, while it may darken in colour and become pink,

brown or even black, is never found soft in texture nor chalky-white in colour.

But under cultivation the spathe loses the bluish-white colour, becomes soft-

shelled, and of a chalky-white or straw-colour to deep blue, brown or black ;

but in all these cultivated states it assumes a new character—viz. the leaf-

sheath, on being transformed into what I have called the capsular-spathe,

retains its veins as pronounced striations, so much so as to give the grain (in

husk) a striped appearance. In the elongated semi-pyriform states of cultivated

c rjavfyma-Jobi there is also a further peculiarity—viz. that a portion at the

base of the fruit-spathe becomes constricted into a well-marked annular disc.

The condition with a soft and striated shell and basal annulus appears to con-

stitute the variety known to botanists as yin-yuen—a name given in honour of

the Chinese General who is supposed to have first pointedly directed attention

to the plant.

^i^^Cultivation as Food.—This curious edible grain might almost be said

to be unknown to the inhabitants of India generally, except as a weed of

cultivation. To many of the aboriginal tribes, however, such as those of

the Central Provinces, Sikkim, Assam and Burma, it is an important

article of diet. The plant grown as a regular field crop is invariably one

or other of the many forms of the variety Ma-yuen already sufficiently

described. But in times of scarcity the wild forms of these plants are (all

over India) resorted to as articles of food. The grain is held to be sweet

and wholesome, the only objections to it being the smallness of the supply

and the hardness of the shell. In the forms specially cultivated the shell

is soft and amenable to ordinary methods of milling.

Roxburgh was apparently unaware that coix had to be included

among the edible cereals of India, though doubtless he had read Rumphius's

description (1750) of its cultivation in the islands of the Malaya, also

Loureiro's account of it in Cochin- China. In the Agri.-Horticultural

Society of India {Trans., 1841, viii., 348) mention is made of the grain

being sent from Amherst. Mr. Riley, who presented the sample, said the
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plant was of a ** very hardy nature, and thrives upon almost any kind of

soil, yielding a good amount of produce and in taste resembhng wheat."

Wallich identified the plant as C. Lucrf/ma. J. D. Hooker, in his

Himalayan Journals (1848, ii., 289), gives some interesting particulars

rt'^^arding its cultivation in the Khasia hills. " Each plant," he tells us,

" branches two or three times from the base, and from 7 to 9 plants grow

in each square yard of soil ; the produce is small, not above 30 or 40 fold."

Mason, in his Burma and Its People (1860), published much useful informa-

tion, and this has been brought up to date in the new edition by Theobald

1883, ii., 107). We there read that " Coix affords a good example of the

suits of cultivation of a wild plant the seed of which is of a stony hard-

ss, but which is soft in the cultivated form and the kernel sweet. It is

luch cultivated by the Red Karens, and may be often seen for sale parched

the bazaars."

In the article published in The Agricultural Ledger I have given

full account of the collections recently furnished to the Reporter on
Bonomic Products from very nearly every important locality of India ; I

ive quoted, under the special forms, the practical observations of the

\\ authorities. This course was deemed preferable to a compilation of

into a common paragraph on cultivation, of facts and opinions that

^ould seem in many cases only applicable to the individual forms of the

^lant. It may, therefore, be accepted as undesirable to republish that

iformation in order to support the statement that there exists in India

I fairly extensive and certainly a widely dispersed cultivation of the plant.

lere are great diversities in size, shape and colour of the grain, as also in

ility and purpose to which put. These diversities, confirmed by the

stence of many vernacular names, establish belief in an ancient know-

5, as possessed by the aboriginal (especially Mongolian) tribes of India.

has been affirmed that very possibly the pastoral Aryan invaders grew

is grain on the slopes of the Himalaya, anterior to their becoming

salised and assuming cultivation as a craft. But it is much more
probable that the grain was distributed over the plains of India in close

sociation with the Mongolian conquests. From Darjeeling and through

Jhutan to the mountains of Upper and Eastern Assam, the Khasia,

Jaro and Naga hills, etc., to Burma and the Shan States, coix might be

lescribed as not only a fairly plentiful crop but an exceedingly important

tide of diet. Certain forms of the grain are roasted, then husked and
iten whole, being either parched (as with Indian corn) or boiled as with

Other forms are so very different that the grain may be milled and
round to flour [dtd), and thereafter baked into bread. It seems probable

it the properties that necessitate so very different methods of treatment

id preparation involve a diversity chemically and structurally quite as

reat as that which exists between the hard and the soft wheats or the

lutinous and the starchy rices.

Romanet du Caillaud {Bidl. Soc. d'Acclimat., 1881, viii., 442-4) tells us

it in the 1st century a.d. the Chinese General Ma-yuen conquered

Conkin and became so fond of the Annamite grain 60-60 (the y-dzi of the

lese) that he carried away several cart-loads ol seed, and thus intro-

luced its cultivation into China. Bretschneider {Bot. Sin., 1895, pt. iii.,

J4) says of coix that it is cultivated near Peking under the name ts^ao-

zHh. He then adds that there are two varieties, one with white, the other

Fwith grey coverings to the fruits. "^I have also observed," he adds, " in
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the druggists' shops a variety (or species) with small oblong, pointed

fruits." The oblong, pointed fruit might be C. gif/antea, and, if so, it

would be most interesting to find that species in China. Many writers

have given their opinions on the coix grain of China. It is often spoken

of as the ee-jin or ee-yin, and is reputed to be one of the most remarkable

of foods. Dr. Smith wrote that it is larger and coarser than pearl barley

but equally good for making gruel.

In a small book on the Useful Plants of Japan (issued by the Agricul-

tural Society of that country) it is called the tomagi or hatomagi. " It is

an annual cereal grass cultivated on common dry land. The stalks grow

to a height of 4 to 5 feet. The grain, pounded in a mortar and cleaned, is

consumed as meal and mochi. An infusion of the parched and ground

grain is used instead of tea and is called Tcosen. A Chinese variety of larger

grains, greyish brown in colour, with thinner shells is more easily crushed

and cleaned." A gruel of the flour is specially commended by Du Caillaud

for use in hospitals. The Chinese use the grain in soup, as pearl barley is

employed in Europe.

Manufacture of Beer.—The references to the Japanese habit of

drinking a decoction of the grain, and to the preparation of gruel and taa

from it, necessarily suggest the more extended use in the manufacture of

a kind of malted beer which in the Naga hills is called dzu (p. 758). But a

surprising feature maybe said to be the circumstance that the dzu made from

one grain is of a much superior flavour to that from another, and, further,

that the dzu of one grain may be kept for months, while that from another

goes bad in a few weeks. I have personally experienced much pleasure, while

travelling in the Naga hills, in partaking of the fresh dzu offered in friendly

salutation. It is something in flavour between that of butter-milk and
cider, and on a hot day at the termination of a long march is most accept-

able. Some of the forms of coix (like many rices) have a rich perfume,

and such grains when used in the preparation of beer are said to give it

a fruity flavour and delicate aroma (see Eleusine, p. 520).

Medicinal Properties.—A missionary, writing of Tonkin to M. Du
Caillaud, said that " Job's tears " made a refreshing drink, was a good

blood-purifier and excellent diuretic. The gruel prepared from the ground

seed, he observed, as also Eau de Larme-de-Job, was extensively em-
ployed in the summer to cool the body. By the Tonkin people it is

spoken of as the " grass of life and health," is believed to neutralise the

miasma of the air, and to purify water when boiled like tea with a quantity

of coix flour and set by to cool before being used. In India coix can

hardly be said to enjoy any reputation for medicinal virtues. The Rev.
Dr. Campbell tells that among the Santals the root is given in strangury

and in the menstrual complaint known as silka. Dymock
(
Veg. Mat. Med.,

1885, 853) says the seeds are sold in the drug-shops of Bombay under the

name of kassai-hij. The authors of Pharmacogra'phia Indica add that the

wild form only is used medicinally, and that it is considered strengthening

and diuretic.

Chemical Properties.—The grain of coix, both wild and cultivated,

has been subjected to chemical tests, and the somewhat conflicting results

obtained are possibly due to the botanical position of the particular plant

under examination not having been previously ascertained. In Church's

Food-Grains of India (1886, 60) occurs the following remark :
" In the

sample of this grain which gave" the under-mentioned "analytical
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figures it was found that the edible seed after the removal of the hard and
shining grey husk did not weigh more than one for every four parts by
weight of the whole grain operated upon." In the Kew Bulletin (1888,

267) is published Church's second examination—and this a specimen,

admittedly, of the cultivated grain. " From four parts by weight of the

sample," he says, " three parts of husked grain were obtained—three times

the quantity yielded by (\ Lacri/uia " (presumably the comparison

drawn is to the sample reported on in the Food-Grains, which I have
assumed may have been a wild grain). Subsequently Church gave
his third analysis in the Supplement to the Food-Grains (1901, 3), the

lin examined having been cultivated coix of the Khasia hills. The
lowing sets forth the practical results of the first and third of these

inations :

—

COIX
Trade

1 KimoRNT Ratio. Kdtbikiit Valuh.

W Wild Coix (presumably).

.

Cultivated. Khasia hiUs.

.

1: 3-8

1:4-4
89
90

Commenting on his final results. Church says that the quantity of

)uminoids approaches to that of some kinds of pulse, and that the

)portiou of oil or fat is larger than that present in the great majority of

reals. In The Agricultural Ledger will be found the chemical results

)tained by several other investigators.

ladustrial aad Domestic Uses.—From a remote antiquity both in Europe and
India, the groins or seeds, especially of the wild plant, have been used as the
Is of rosaries. By the aboriginal tribes of India and Burma they are em-

in personal adornment. Necklaces, earrings, head-dresses, etc., are often
composed of them, and dresses, bags, baskets, etc., extensively oma-
with them. For these purposes a semi-cultivation has been pursued,

ly for centuries, that has resulted in the development of special grains, in
rical or spheroidal forms, and in a rich variety of colours. In Nepal, Oudh,

among the hill-tribes of the central tableland of India generally, they are
iployed either by themselves or in conjunction with cowrie-shells in the de-
oration of baskets, agricultural implements and cattle. By the Karens of

rma the cylindrical grains cover certain portions of dress, and are elaborated
designs that simulate (or perhaps may have suggested) some of the patterns

in embroidery. With the Angami Nagas, earrings are constructed that
st of a rosette of the elongated seeds surrounding the metallic green
{-cases of a beetle.

TRADE.—The possibility of a profitable expansion of the industrial uses of

seeds to a large extent suggested the inquiry, the practical results of which
already been set forth. A fairly large trade exists in the seeds, and they

in the construction of Japanese bead door-curtains. An exceptionally
^Jcind—a form of <'. niiimtira—was discovered by me in Poena, utiUsed in

struction of such curtains. It seems probable that *'• i/iffo »»/«•« and
ttioa, together with some of the larger forms of moninfei; are most

to be worked up in that manner. But in discussing possible future in-

strial developments it is essential that the separation indicated into the forms
r^arryina-jobi that are Cultivated and those tliat are wild should be

»rly kept in mind. Cultivation destroys very rapidly the hard pearly shell,

which to a very large extent the industrial demand depends. It also

igos the colour of the grain and produces dull chalky whites and straw-
jloiirs, utterly devoid of the rich glossiness of the wild grains. By the selection

and partial cultivation of spontaneous varietal forms or sports (such as those
named Mtenorurpa and utotti/i/er) these dangers are ever present. This fact
is fully appreciated by the Burmese experts, and the cultivation, partial though
it be, is abandoned for a time or fresh stock secured from the jungles, when re-

gression has been observed. It is thus difficult, if not impossible, to guarantee
a continuous supply of any one shape, size, or colour of grain, and this may at
once be fidmitted as (from the European point of view) a serious obstacle to a
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COLOCASIA
ANTIQUORUM
Kachii

THE TARO OR KACHU
greatly increased demand. The smaller and more gracefully formed examples
of moniiifer and of atenocarpn, it would seem, stand a fair chance of coming

European Uses, into use in Europe as beads, especially in the construction of bugle-trinunings
and as buds and other special portions of artificial flowers. They would be
cheaper, more durable, than the glass at present used, and since they may be
dyed any desired shade of colour, they might be extensively employed in dress-
trimmings. And doubtless the difficulty of producing and maintaining certain
sizes and shapes of grain would soon bo overcome were a profitable demand to
arise for a larger production than at present exists.

D.E.P.,
ii., 501-2.

Colchicum.

Two Forms.

Foisonons Seeds.

COLCHICUM LUTEUM, Baker; Fl. Br. Ind., vi., 356;
LiLiACE^. A small plant found on the grassy slopes of the Western
Temperate Himalaya.

The corms (or bulbous roots) constitute the bitter hermodactyl of the later

Greeks, and are the aurinjan of the Indian bazars. The true Colchicxtm (c.

autiiiHiiuie) does not occur in India, but in the bazars there are two forms sold,

the bitter and the sweet. The latter is imported from Persia. European phy-
sicians in India consider the sweet root as inert, but they would seem to hold that
the bitter one possesses similar properties to the true colchicum and may be
substituted for it. Recently a few children were reported to have been poisoned
at Kuldana in Rawalpindi through eating the seeds of this Indian colchicum.
The seeds were accordingly chemically analysed at Calcutta (as also the roots),

and tested physiologically. It was fovmd that both possessed colchicine, of which
the hundredth part of a grain proved fatal to cats. [Cf. Hooper, Rept. Labor.

Ind. Mu8. (Indust. Sec), 1902-3, 28.]

D.E.P.,
ii., 509-11.
Kachu.

Description.

Pot-herb.

Wild Forma.

Cultivated
Forms.

COLOCASIA ANTIQUORUM, Schott. ; Fl. Br. Ind., vi., 523
;

Jacobus Bontius, Hist. Nat. et Med. Ind. Or., 1629, in Piso, Ind. Utri. re

Nat. et Med., 1658, 144 ; Rumphius, Herh. Amb., 1750, v., 313, t. 109

Forster, PI. Esc, 1786, 57 ; Arum Coloeasia, Roxb., Fl. Ind., iii., 494-5

Taleef Shereef (Playfair, transl.), 1833, 12-3 ; Nicholls, Textbook Trop
Agri., 290-3 ; Duthie and Fuller, Field and Garden Crops, iii., 8, t. Ixxv.

Mollison, Textbook Ind. Agri., iii., 191-3 ; Rec. Bot. Surv. Ind., i., 86, 277
;

ii., 25, 147 ; 1905, iii., 296 ; Prain, Beng. Plants, ii., 1112 ; Wiesner, Die

Rohst. des Pflanzenr., i., 566 ; ARoiDEiE. The Taro, Eddoes, Scratch-coco,

Tania, Egyptian Arum ; in the vernaculars kachu or katchu, kachchi, arvi,

avois; dzu (cultivated) and kirtk (wild) Naga hills; rdb (Pb.) ; dlu, terem

(Bombay); shdmd-thumpa (Tel.); Tahitian tallo ovtarro, Malayan tallas, etc.

Hatoitat.—A tall, coarse, tuberous herb, wild and cultivated both in moist and
drys ituations over the greater part of tropical India and Ceylon up to 8,000 feet

(in the Himalaya) ; cultivated, in fact, in all tropical countries.

The plant has large heart-shaped leaves, borne on long footstalks which rise

from a short farinaceous underground stem or corm. The corm constitutes an
important article of food with the Natives of India, and the young leaves are often

eaten in the form of spinach. The plant is in consequence fairly extensively

cultivated, and special races have been evolved to suit every condition of soil and
climate, from the swamps of Lower Bengal to the moist hills of Assam and Madras,
to the dry uplands and lower hills of the Deccan and Rajputana and even to the

temperate tracts of the Himalaya.

Wild and Cultivated Forms.—The wild plant, which is extremely plentiful

in the moist tropical regions, produces but rarely an edible tuber though its leaves

are often eaten. Roxburgh describes three special wild forms :

—

kalla kachu, a
plant with purple leaves found on the edge of ditches—the leaves and leaf-stalks

are eaten ; the char-kachu, which has the leaves clouded with bluish-black ; and
the ban-kachu with green leaves. These are found on roadsides and homestead
lands, but above inimdation level.

Roxburgh also mentions two cultivated forms, the guri-kachu and the aaU'

kachu (or early kachu). Small corms of these are planted in May or June, the asu
being reaped towards the end of the year and the guri not untU February or

March. Lastly Roxburgh mentions, as a distinct species, a special form of
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Kachu
<iMN«M«rti»N, viz. »»ymph€mifitHun», the Bur-kachu, which frequente aquatic

(tuations nnd produces corina that attain the length and thioknoM of a man's
in. Englor (in DC., Monog. Phaner., ii., 491) refers the forms of *-. auiltiuorunt

seven vtiriotioH, three of which are met with in India. Duthie and Fuller say
it two vnriotioH appear to be grown and distinguished by their roote, viz. dholi

ji gagli, the wliito- und kdli Id gagli, the dark-coloured. The word gagli, they
^bserve, refers strictly to the young off-sets, the main root being known a« dendu.
liohoUs (I.e. 292) says that there are two principal varieties, one with green
»ms and leaves and the otiier with purplish ones, but that the tubers are
snticol in both kinds. Numerous vernacular names are given to culti>

kted racofl of this plant all over India, but in the present state of knowledge
is impossible to assign them any more distinctive positions than those
licated above.

Cultivation.—-The foUomng account of the method of propagation Soils.

lually adopted is given by NichoUs :
—

" The best soil is a sandy loam
ith an abundance of organic matter in it. The plant does not do so

11 on clayey soils, and it does not thrive on pure sands. . . . The
mts are propagated in the same way as are yams. That is, when

^e crops are reaped, the head of the tuberous rhizome is cut off and the

ives are detached, leaving a few inches of the lower part of the leaf-

ilks. These heads are then planted, and soon a number of plants bud
th from the top of the head and produce a crop of tanias. The heads Propagation.

iy be kept some time before planting without suffering any harm, and
iua they may be carried to long distances." Nicholls also observes that

le tubers may be left in the ground without deterioration for a consider-

)le time after they are ripe, so that they can be dug up as they are required.

jllison, speaking of Bombay, says that the crop is rarely grown over Bombay.
large area. Patches are raised in the back yards of houses, and in

ie garden lands of Gujarat it is common to find a patch near a well, with

igle plants at the corners of beds of other irrigated crops. " When
)wn alone," he continues, " the land is carefully prepared as for other

rden crops, and laid out into beds 12 feet by 6 feet for irrigation. Forty
ints occupy each bed. The crop should be freely manured and watered,

80 weeded as required. Off-sets should be removed before they root, off-sets.

iless it is desired that the whole surface should be covered with plants.

lis is, perhaps, advisable when the crop is grown under sewage irrigation

ii the value of its leaves and leaf-stalks. If grown for its corms, the plants

lould be 12 inches apart. It takes ten months for the corm to reach

Maturity. When the crop is planted four or five months, the leaves and
ilks may be gathered every three or four days. They should be cut off

lose to the ground whilst young and tender. A few older leaves should

jlways be left to preserve healthy, vigorous growth." Duthie and Fuller

ite that in the Cawnpore district the average outturn is only 50 maunds
than 2,000 lb.) per acre. In Coimbatore, however, the yield has been

Bcorded as 6,250 lb. per acre.

Utilisation,—The corms contain much starch and constitute an important
rticle of food throughout the country, especially with the lower classes, and in

Dme districts, such as Travancore, the corms are of very special value. They tire

lally scraped or partially peeled, cut up into small pieces, and boiled like pota-
After boiling, the soft pieces are often fried in butter {ghi) or oil and the
Native condiments added. Sometimes also they are pounded into a paste,

id in New Guinea they are said to be ground into flour and made into biscuits.

I pickle prepared from the main root {dendu) with cliillies, salt and lime-juice i»

pld in the baz4rs. The baz4r rate for the vegetable is said to be about I^ maunds
one rupee. MoUison observes that the stalks and leaves are cooked either

irately or together. If separately, the fibrous cuticle of the stalk is removed
the inner part out into short pieces and cooked with condiments and gvL
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COMMIPHORA
Indian Bdellium INDIAN AND IMPOETED BALSAMS

Fodder.

Chemistry.

To this preparation is added boiling oil (phodni) in which mustard, tvirmeric and
spices have been mixed. The prepared dish is a sweet curry. The leaves
are used as a sag or are chopped fine with the stalks and made into a curry.
There are numerous other preparations of kachu leaves and stalks. NichoUs
says that the mature leaves and stalks are an excellent fodder for cattle and
food for pigs.

All parts of the plant contain an acrid principle which is commonly supposed
to be extracted by boiling. Thus on account of this acidity the juice of the
petioles is often employed as a domestic remedy, being regarded as styptic and
astringent. But this acrid principle was investigated in 1888 by Pedler
and Warden in the case of the species *'. viromi, Kunth. (bish kachu), which alone
is regarded by the Natives as poisonous and never eaten. The results of the
above investigation were recorded in the Dictionary, and it may suffice to say
that the poisonous principle was discovered to be due to very numerous bundles
of crystals of oxalate of lime, and thus to mechanical irritation similar to that
produced bycowhage (.Wiicn»i« in-urie.ufi) or chopped hairs administered in food.
The crystals, it may be observed, are indissoluble in boiling water, but are
rendered inert by water slightly acidulated with hydrochloric or nitric acid,

and to a less extent with acetic acid. Hence in preparing .4»'ii»»i tubers
for food the Natives almost always add an acid vegetable or fruit such as
tamarind.

D.E.P.,
i., 365-70.

Myrrh.

Assam.
Bdellium.

Indian
Bdellium.

Amraoti.

Cement.

Imported
G-ums.
Bdellium.
Balsam.
Myrrh.

Bed^'Zanzibar.

COMMIPHORA, Jacq. {Balsamodendron, Kunth.) ; Fl. Br.

Ind., i., 529-30 ; Engler in DC, Monog. Phaner., iv., 7-29 ; Engler and
Pranti, Pflanzenfam., iii., pt. 4, 251-6 ; Index Kew., i., 593, suppl. i.,

108 ; ii., 46 ; Burserace^. A genus of small spiny, balsamiferous

trees containing some 80 species, of which 60 are African and only 5

Indian. Some yield Bdellium, others Balsam, and others Myrrh.

C. Agallocha, Engl. ,- Amyris Commiphora, Roxb., Fl. Ind., ii., 245 ; B. Roxburghii,

Am. ; gugala, gugal, m,haishabola, giigar, gukul, etc. It bears, in fact, the same
names as the next species. A native of Eastern Bengal, Sylhet and Assam.
It was formerly supposed to yield Indian bdellium or gugal, but its gum is now
said to be used only as an adulterant of, and not as a substitute for, myrrh.

C. Mukul, Engl. ; Indian Bdellium, gugala, guggul, gugal, gukkal, m,ukul, mai-
shdkshi or mMiadchi, koushikaha, etc. A tree found in the arid zones of Sind,

Kathiawar, Rajputana, Berar and Khandesh. A gum exudes from incisions

on the bark made in the cold season. It occurs in vermiform pieces of a
brown or greenish colour, and is put on the market as a substitute for African

bdellium. The Indian supply comes very largely from Amraoti and is used in

Bombay, mixed with mortar, as a fine Cement (p. 293). It is employed
MEDICINALLY in leprosy, rheumatism, etc. Dutt (Mat. Med. Hind., 1900, 132-5)

says that " old gu^gulu is dry and without flavour or colour, and should not
be used in medicine." Moodeen Sheriff (Mat. Med. Mad., 1891, 93) remarks
that the wholesale price is Rs. 4 per maund and retail 3 annas per lb.

The commercial interest .in the products of this genus centres on the foreign

supply largely imported into Bombay. Of these mention may be made of

Bdellium and Bysabol from Africa ; Balsam of Mecca (m^r, baldsdn), an aromatic
oleo-resin from Arabia ; and Myrrh, both that which comes from Africa (Somali-

land) and that from Arabia. The best is the karam, or banda rkaram, and the

second quality the m,eetiya or chenai-bol. Recently Europe has begun to import
these products direct instead of via Bombay. The value of bandar karam at

Bombay is given as Rs. 34 per maund of 37^ lb., m,eetiya Rs. 16 to 25, refuse Rs. 8.

In 1808 the East India Co. imported into England 53 cwt. of myrrh valued at

£1,014 = £19 2a. Id. per cwt. The present-day price is about £5 per cwt, but
exact particulars of the import and re-export trade are not available. It is

possible that some portion of the transactions mentioned under Boswellia (p. 174)

belong in reality to Cotntnipjioru. [Cf. Kew Bull., 1896, 91-4 ; Kew Mua.
Guide, 1907, 39-40.]

Holmes (Pharm,. Journ. (ser. 4), iii., 506) says that myrrh now reaches

London direct from Arabia and Abyssinia. When it comes from Bombay it is

called Red Zanzibar. He has also urged that it would be preferable to retain the

name snisauioftetniron in preference to substituting Contmipuora. [Gf.

Tsohirch, Die Harze und die Harzbehalter, 1906, i., 391-410.] ,
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INDIAN COPPER AND BRA88

'B COPPER AND BRASS: Cuprum, Its Ores, Salts, Alloys
^^bnd Manufactures ; Ball, Man. Econ. (ieol. Ind., 1881, 239-80; Hoey,

\mMono,j. Trade ami Maniif. N. 1ml. , 1880, 102, 131, 164, 198-200; King and

rope. Hold, Copper, ami Lead in Chota Nagpur, 1891, 95-170; Holland,

Copper .Mine of the Pat-Pat Gold Mining Co., Singkbhum ; Foote, Geol.

Bellary, in .Mem. Geol. Surv. Ind., 1895. xxvi., 197-9; R.E.P.,/?ev.Afin. Prod.

Ind., l894-(), etc. ; Ind. Art. at Delhi, 1903. 16-7, 52-62, 475-6; Hayden,
Rec. Geol. Siirv. Ind., 1904, 1-4 ; Mem. Geol. Surv. Ind., xxxi., 172-3, 291-4

;

lolland. Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i.,

-5. The tanhdh, tdmd, tdmra, trambu, idmhra, nohds, mis, shenbii, rdgi,

\tyeni, etc. (copper and copper-ore)
;

pital (brass) ; kdnsa (bell-metal).

COPPER METAL: Occurrence and Production.—Foi detailed in-

•mation regarding the Indian mines and sources of copper ore, the reader

referred to the publications mentioned above. The indigenous industry

copper smelting may be said to have been dormant in India for many
I, though some short time ago expectations of its revival were enter-

Bned in connection with two localities in Bengal, viz. Singhbhum and
•bhum. More recently discoveries of some value have been made in

larjeeling, Chanda, Garhwal, Assam and Baluchistan, etc. An elaborate

itorical account of the Chota Nagpur copper-fields is given by King and
>pe in the work cited above, and will repay perusal. Holland says

lat copper was formerly smelted in considerable quantities in South
idia, Rajputana, and at various parts of the outer Himalaya, where a

fillas-like rock persists along the w^hole range and is known to be copper-

iring in KuUu, Garhwal, Nepal, Sikkim and Bhutan. He adds that all

;empts by European companies to open up the deposits have proved
(successful and the Natives no longer work the ore themselves. Never-

leless mining leases are still held and prospecting licenses are frequently

mted for copper- ore. It will be seen from the statistics of the imports

foreign copper and brass that if a paying deposit could be opened there

a large annual demand in India which might be contested. It may be

id of the ancient workings that they very rarely reached the pyritic ore

;ause with their simple and inefficient appliances they were unable to

pe with the flow of water which followed their mining operations. Hence
16 ore smelted was principally oxides and carbonates.

Indian Copper and Brass Workers.—There may be said to be three

isses of operatives concerned in the copper and brass trade, viz. smelters,

^undryinen, and coppersmiths. Every village has its trade in copper
lels, and most have, in addition, their coppersmiths. The iron and

rass foundries are often treated conjointly, so that separate statistical

jturns cannot be furnished. Thus in the Moral and Material Progress

India (1905-6, 178) the number of workers for 1905 is stated to have
5n 24,300. It has been repeatedly pointed out that there is a tendency

r the copper and brass industry to become more and more concentrated
the towns, a movement which must contribute to its better organisation.

srtain centres having become famous for their copper and brass manu-
ictures are seciiring a large proportion of the total trade and drawing the
sst workers away from the villages. Nevertheless the industry as a whole

'"is said to be in a secure state compared with many of the other indigenous
crafts, and this result is largely a consequence of the essentially hand-labour
character of much of the goods turned out.

Statistics of the Indian outturn of copper are not available, but in the
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concluding paragraph will be found full particulars of the foreign trade,

and these give the most accurate conception possible of the Indian copper-

smith's craft.

Copper and Brass Wares.—The tambd (Copper), pital (Brass), jastn

(Zinc), rangd (Tin and Pewter), and sisa (Lead).
Each province has two or more centres noted for copper and brass works,

hence the diversity of art designs in the ornamentation of these metals. Brass
is an alloy of copper and zinc usually in the proportion of 2 to 1 or 4 to 3, but
it is rarely made in India, being generally imported as sheet-brass. A cheaper
but inferior alloy of copper, zinc and tin is called hharat, kaakut, or kansd. But
phul or kansi is the most constant of Indian alloys and corresponds to the bell-

inetal or white brass of Europe. It is a bright metal, takes a high polish, and
is composed of copper and tin in the proportion of 7 to 2. Hoey mentions
the kaabharas are the vendors (not themselves the manufacturers) of ornaments
made from an amalgam of copper and zinc. The actual manufacturers are
dhaliyas or hhariyas, the former casting in stone moulds, the latter in clay.

In the Hindu order of purity gold is followed by copper, silver, brass and
iron. Brass is detestable {makruh) to the Muhammadans, who prefer earthenware,
but copper may be tinned and approved in that form. The Hindu ceremonial
law prohibits phul or bell-metal as containing pewter (rangd). This is unfortunate,
since phul is by far the most sanitary metal in India, and in it acid materials
may be cooked and milk and curds kept, whereas such is not the cfise with copper
or brass.

Indian craftsmen manifest a wide knowledge of the technique and utilisa-

tion of these metals and their alloys. The huge brass idols of Burma are cast

with appliances and by a staff of operators absurdly inadequate when judged
by European standards. Chain bangles and anklets [aanth), often worn by the
peasants, are moulded in Rajputana and, elsewhere and sold at a few annas a
parr that could not be manufactured in Europe or America at so small a price.

[C/. Textile Journ., 1891, i., 78.] Between these extremes in magnitude and
intricacy may be said to lie the long range of domestic and sacred utensils, in the
production of which the craft has drawn to its ranks men of nearly every caste

in addition to the hereditary workers, the kaseraa and thatheraa.

Domestic vessels are rarely ornamented because, by ceremonial law, they
must be scoured with mud before being washed with water. The conmaonest
copper or brass vessel of the Hindus is the globular melon-shaped lotd, which is

flattened from the top and possessed of an elegantly reflexed rim. It is doubt-
less modelled after the expanding lotus-flower (Xeiuntbimtt speeionHm). The
Muhammadans have given the lota (or, as they call it, the tonti) a spout, in order
to secure an approach to the running water ordained by the Koran for their

ablutions. The spouted water-pot has given rise to a totally different series of

metal-work, both domestic and decorative, from those connected with the Hindu
lota. And perhaps to this may also be traced the broader (transverse) develop-
ments of Hindu and the narrower (more longitudinal) designs of Muhammadan art.

Ceremonial implements and the vessels elaborated from these are richly varied
in shape and ornamentation. Examples are the koaa or panch-patr, a spathe-like

vessel used in raising water ; the kuai or achmani or spoon used by the priests in

sprinkling holy water ; the dhupddni or censer ; the ainhaaan or idol-throne of

lotus-leaf pattern ; the hanging lamps (arti) ; the bells (ghantd), and in particular

the chains by which these are suspended in the temples ; and the designs usually
adopted for idols, especially those portraying the youth and pastoral existences

of Kriahna, are all highly artistic and have contributed very greatly to Indian
conventional art. The following publications will be found useful as reviewing
the chief centres and styles of Indian copper and brass work :

—

Panjab AND Northern India: Kipling, Journ. Ind. Art, 1884, i., pt. 1. ; Old
Kaahmir Copper Ware, I.e. pt. v. ; also Copper and Braaa, Delhi, I.e. 1887, Amritaar,
and Lahore, 1888 ; Johnstone, Monog. Braaa and Copper Pb., 1888 ; C. H. B.
in Civil and Military Oaz., Jan. 5, 1902. United Provinces : Benares Ware,
Journ. Ind. Art, 1885, i., pt. 7 ; Moradabad Ware, I.e. ; Crooke, Copper and Braaa in

Mirzapore, I.e. 1893, No. 44; Dampier, Monog. Braaa and Copper U. Prov., 1894.

Rajptjtana and Central India : Hendley, Jaipur Mua. Gat. ; Braaa, Copper
and Mixed Metal-warea of Jaipur, Journ. Ind.' Art, 1886, i.. No. 12; Jaipur,
Lucknow, Kaahmir, Copper and Braaa, etc.. I.e. 1891, No. 35. Bombay : Hammered
Copper in School of Art, Journ. Ind. Art, 1886, i.,No. 11 ; Braaa and Copper Bom-
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i, Joum. Soe. Arts, 1896-7, vii., No. 65, 13. Madras : Heyne. TraeU on Ind.,

Hi, 108-17 ; Tanjore Work, Encrusted Ware, Joum. Ind. Art, 1886, i.. No. 14 ;

>lder, Monog. Brass and Copper Wares, Madras. Centrai, Provinces : Monog.
nt and Copper Ware, 1894. Benoal : Mukharji, Art Manuf., 1888 ; Monog.

and Copper Manuf., 1894. Assam : Gait, Note on Copper and Brass
Tares in Assam, 1894; Ind. Art at Delhi, 1903, 42-62.

COPPER SALTS.—The most important is the Sulphate—Blue-stone,

-thuthia {nila-tutia), mor-tuUd, mayil-tuttam, turichu, qalqand, doutha,

etc. Speaking of this salt, Holland observes :
" For many years

itous deposits in India have been turned to account for the manufacture
soluble sulphates of iron and copper," as also in the manufacture of alum

[•the double sulphate of alumina and potash. He then discusses the im-
jrtance of the manufacture of sulphuric acid (see pp. 50-1) as a link in the

iin of production of many of the most important chemical and metal-

rgical industries—such as soap, glass, paper, oils, dyes, etc. He further

pints out that it is a by-product of such value as to admit of the

lelting of ores which it would be impossible otherwise to undertake. But
Europe the price of sulphuric acid has been reduced, during the past

years, from £30 to £2 a ton, and in consequence this originated such

tivity and far-reaching competition as to have all but exterminated
ancient Indian manufacture of alum, copperas, blue-stone and the

calis and akaline earths, reduced the export trade in nitre, rendered
smelting of copper and several other metals no longer profitable,

)bed the country every year of nearly 100,000 tons of phosphatic
tilisers, and compelled India to pay ten million sterling for products

l)tained in Europe from minerals identical with those lying idle in

ia. Under the accoimt of Alkalis and Alkaline Earths (pp. 50, 55)

^will be found that this subject has been incidentally discussed already,

again under Coal and the Manufacture of Coke (p. 347) mention
11 be found of the loss to India of a valuable manure. Hence it

ij fairly be said that a more important and more immediate direction

developing India's productive resources could hardly be mentioned
in the utilisation of her pyritous deposits by the modern economical
sthods pursued in Europe. As exemplifying this contention it may be
ited out that the production of sulphuric acid from iron pyrites was
Germany 358,149 tons in 1882 and 754,151 tons in 1898. Of that

tge quantity only 25,000 tons were exported ; the balance was used up
the German chemical industries which within the past three-quarters

a century have expanded from a mere nominal value to a capitalisa-

)n of £50,000,000.

The manufacture of copper sulphate as pursued in India at the present

^y is on a very small scale. The knowledge of its possible production
)m pyrites has been possessed by the people of India from a remote
jitiquity. The pure salt is, however, imported extensively from Europe,

lical writers, such as Dutt, give particulars of the methods of refinement
sued with the salt that is to be used for medicinal purposes. These are

possibly of questionable advantage. Blue-stone is extensively used
medicine, in dyeing, and as an ingredient in one of the best-known

kd most valuable fungicides—the " Bordeaux Mixture." (See Camellia,

229.)

Copper Acetate, Verdigris {zangdr), is manufactured by the sirkakash

or vinegar makers. They buy up copper filings from the coppersmiths.

These are put into a jar and covered with distilled vinegar {arag). The pot
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INDIAN COPPER AND BRASS

is closed at night but open during the day. After twenty-four hours the

arag is poured ofE and mixed with water and left to evaporate until only the

zangdr remains. Copper acetate and the arsenite of copper are used

as insecticides and as colouring reagents. Zangdr yields a blue-green of

great beauty. [Cf. Hoey, Monog. Trade and Manuf. N. Ind., 1880, 195.]

TRADE m COPPER, e^c—O'Conor (Rev. Trade Ind., 1898-9, 15)

says, " The trade in this metal follows closely the fluctuations in its

price and in the material condition of the people. In a time of

scarcity and famine the imports fall in a marked degree, the copper

utensils of the household being the first articles parted with in the

pinch of distress. For the time earthen utensils are substituted,

and the stock of copper in the braziers' shops accumulates. When
plenty reigns again, copper pots are in active demand and the import

trade is lively." The instability of price owing to the operation of

speculators is another factor which adversely affects the Indian

market. Any rise of price has an immediate effect in decreasing

the demand for copper and throwing the people back to earthenware

{Rev., I.e. 1901-2, 9.) O'Conor returns to this subject and observes, " So

much, however, is this trade a sort of economic barometer measuring

the presence or absence of pressure on the people, that the figures of the

trade merit attention :

—

" 1896-7
1897-8
1898-9
1899-1900..
1900-1

Imports in Cwt.

240,648
322,348
261,301
90,846
159,971

of Copper

1901-2
1902-3
1903-4
1904-5
1906-7

193,822.

395,850
433,091
427,233
211,959

To the returns quoted by O'Conor have been added (as a matter of

convenience) the figures for the years 1902 to 1906.

Robertson {Rev. Trade Ind., 1904-5, 8) remarks, "After five years

of steady progress the imports of copper have fallen by 1-3 per cent, in

quantity and 2-7 per cent, in value." " Owing to the rise of prices in

Europe, caused by large demands for America and China, imports of both

unwrought and wrought copper were greatly restricted during the last

quarter of the year. The sensitiveness of the Indian demand to price

changes is always noticeable, for besides its increasing use for industrial

purposes, copper as the material for household utensils is an article of

great importance in the domestic economy of the people, and their ability

to satisfy their requirements is regulated first by their material prosperity,

which is principally a question of good or bad crops, and secondly, by

the commodity being cheap or dear." The ominous decline thus briefly

indicated became even more marked in 1905-6, when it amounted to 36-5

per cent, of the quantitv and 32 per cent, of the value. [Cf. Noel-Paton,

Rev. Trade Ind., 1905-6, 10.]

But to obtain a full conception of the traffic it is necessary to add to

the above imports of copper those in brass of all kinds. These fluctuate

from 10,000 to 12,000 cwt., valued at from 6 to 8 lakhs of rupees. The

grand totals for the years 1902-7 thus became :—1902-3, 107,494 cwt.,

valued at Rs. 2,03,28,458 ; 1903-4, 444,188 cwt., Rs. 2,23,37,805 ;
1904-5,

437,043 cwt., Rs. 2,16,65,708 ; 1906-7, 223,097 cwt., Rs. 1,46,88,046.

The major portion of the imports come from the United Kingdom.

Of the supply (copper only), 433,091 cwt., secured by India in 1903-4,
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MISHMI TEET
CORCHORUS

Jute

jlttgest quantity imported in the last five years, the United Kingdom
ipli^ 293,595 and each of the following countries furnished from 18,000

26,000 cwt., viz. Ceylon, Hongkong, Belgium, Germany and Japan,

imbay takes by far the largest share (228,874 cwt. in 1903-4), followed

Bengal (163,908 cwt.) and by Madras, a long way third (34,501 cwt.).

COPTIS TEETA, tl'atf. ; Fl Br. Ind., i., 23; Hobson-Jobson, D.E.P.,

Crooko), 1903, 548-9; Ranunculace^. Coptis or Gold Thread, ii., 621-6.

mdmird ( ? mdmirdn), tnahmira, pita-karosana. A small stomless Tita.

rb, with perennial root-stock, met with in the temperate regions of

Mishmi hills, east of Assam. The plants are said to grow on the

mnd among the moss around the stems of trees.

Vory little, if any, additional information is available since the publication
^he THctionary, and the original article should therefore be consulted. Four
jons, it will there be found, were given for questioning the absolute identi-

(ktion of the tonic drug prepared from this plant with the " mamirda " of early
>pean writers.

The Bengal supply comes through Assam, but a Chinese root, the identity Supply.

of which must be regarded as uncertain, is also imported into India. The latter

Iy

possibly be a different species of *'oj»r*»», for it is to be observed that
uitetuoHOKjoiia affords a medicinal root in Japan, whilst <'. ti'l/oHn, Sallsb.,

Ids both a medicinal root and a yellow dye in North America. [C/. Wiesner, Die
hst. dea Pflaruenr., ii., 477.] But the "thicker Chinese rhizome as described
Dymock seems to recall some of the forms of katki or kuru, such as Picro-

rhlxa Kurfoa, tlentiann Ktirroo, t'ontsittiutn /eiiestrnttttn, Sirertlti Chirata

.

etc. It is just possible also that one or other of these roots may be sold Substitutoe

as titd in the Upper and Western Provinces. Indeed J. D. Hooker wtis

actually presented in Sikkim with a handful of the so-called " teeta," which he
identified as I'lrmrhixa. It would thus seem highly likely that that,

being the most abundant Indian equivalent, may have been at an early
date identified with the classical mdmirds, and called mdmirdn. At all

events it is largely sold throughout India and is frequently mentioned in
Bower Manuscript of date 5th century. Moreover it is worth noting

it t'oitttt, Herbrrift. and doubtless many other yellow bitter drugs
itain berberine, which, it would seem, constitutes their efficacy as eye-
|vea. For example, from Mussourie and other localities on theN.W. Himalaya
roots of Tiiaiieti-iiiti f»iiotomtin are collected and sold under the name momiri.
ihison speaks of the roots of both a VovyOniiK and a GerfmiiiiH being used
Afghanistan as a drug, which is there called mdmirdn. Two samples were
imined by Mr. Bhaduri and found to contain 6-85 and 6*5 per cent, berberine
actively {Rept. Labor. Ind. Mua., 1902-3, 29). In conclusion it may be
that *: Teeta and the use of m^m,irdn as an eye-salve were unknown to the

jkrit medical writers—they are doubtless of Muhammadan introduction.
Berberls, p. 130.)

Apart from the utilisation of t'aittim as a coll5^ium or eye-salve, the root Collyrium.

ces a valuable tonic in the debility following fevers, etc., but it is not a febri-

le. There appears, however, to be a considerable demand for it in India,
it might be found profitable as a cultivated plant. But it may be here added Miahml Poison,

it the Mishmi poison consists of a mixture of powdered titd with the pulp
an acid glutinous fruit such as nnifuia Mtteeiona. It is generally employed
hunters for killing wild animals. [Cf. Pharmacog. Ind., iii. (app.), 9S^-3.]

The Mishmis gather the roots of the titd, towards the end of the rainy season, Trade in Titd.

carry them, packed in tiny wicker-work baskets, to Sadiya, where they are
hight by Assamese and Bengali merchants, apparently at about ^d. per oz.

dnig found in Bombay comes from China via Singapore in bulk, the better
thinner root fetching about Rs. 3J per lb. and the second kind Rs. 2.

CORCHORUS, Linn. ; Fl. Br. Ind., i., 396-8 ; Tiliace^. The
Jute Fibre of commerce, Jew's Mallow ; the jiatta, juta, jata, kalasdka
of Sanskrit authors (according to Skeat, Dutt and others). It is, however,
by no means very clearly nor fully indicated in the classic literature of
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THE JUTE PLANT
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China.
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tion.

Fruit and Seed.

Specific

Separation.
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Forms.
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Ic. PI. Ind. Or., 1840, i., t. 311

Hooker, Journ. Bot., 1850, 91-2,

Disc, in China, 1898, 35, 239, 410

India. In the vernaculars it is the poi, jhiii, jhoto, jhuto, etc. When
specially used as a vegetable it is nalita or nadika—the molochia or me-
lochia of the Arabs. The fibre is pat, Jcoshta, etc., the coarse sackcloth

woven of it and formerly used by the very poor in Bengal is tdt, and the

bags made of it are choti or goni.

Species and Varieties.—It may be said that there are two important
cultivated forms of this genus and many wild species which are distributed

throughout the tropics of Asia, Africa, and America. Greographical

evidence is thus very nearly unavailing in any effort that may be desired

to trace out the origin and history of the chief cultivated forms :

—

C. capsulapis, Linn.; Plukenet, Aim. Bot., 1696, ii., 18, t. 255,

f. 4 ; Ganja sativa, Rumphius, Herb. Amh., 1750, v., 212, t. 78, f. 1

;

Lamarck, Encycl. Bot. (under Corete), 1786, ii., 104, t. 478, f. 3 ; Loureiro,

Fl. Cock., 1790, 3.34; Jones, As. Res., 1795, iv., 297 ; Koxburgh, Trans.

Soc. Arts., 1806, xxiv., 146, 151; Carey, As. Res., 1808, x., 11; Wight,

Jacquin, EclogcB PL, 1844, ii., t. 119;

t. 3 ; Bretschneider, Hist. Europ. Bot.

Sadebeck, Kulturgew. der Deut. Kolon.,

1899, 299-303 ; Jumelle, Les Cult. Colon. (Indust.), 1901, 41 ; Wiesner,

Die Rohst. des Pflanzenr., 1903, ii.,^330 ; Semler, Trop. Agrik., 1903, iii.,

654 et seq ; etc., etc.

This is the ghi nalta pat of Roxburgh {Fl. Ind., ii., 581) and the

narchd of Dutt {Mat. Med. Hind., 1900, 302). The fibre is the true

pat or koshtd, the latter name being possibly derived from the Sanskrit

hosha a sheath and given in allusion to the fibres around the stem beneath

the bark. It is recognised by its glabrous leaves, small flowers and sub-

globose, not beaked, but warted fruits. As pointed out in the Dictionary,

however {I.e. 536), the fruit in the cultivated species of the genus C'or-

rfioru.% as in lii'a.sftica, is very variable. It seems, in fact, probable that

the peculiarities of the seed are much more constant than the shape of

the fruit or the number of its carpels and valves. It is thus highly likely

that this, as also the next form, are but cultivated conditions unworthy
of the specific positions usually assigned to them. They are at all events

each representative of groups of cultivated races that vary in colour of

stem, shape of leaf, degree of hairiness, size of flower, shape and number
of valves of fruit, etc., etc., until a panorama of specimens might be

assorted that would not only break down the separation of capsularis
from olitoritis but might even endanger the positions of C tr'docularis

and C. acutnuffuliis. This much is certain, namely that if specimens

be furnished in flower but not in fruit, the two chief jute plants can with

difficulty be separately distinguished.
Mr. Burkill in a report submitted on November 7, 1903, to the Director of

Land Records and Agriculture, Bengal, as the result of his critical study of the

races of this species, has pointed out that when grown in proximity to each other

all these become crossed so freely that in a remarkably short time the progeny
cannot be recognised as anything more than mongrels. The flowers are freely

visited by bees and appear to be most readily cross-fertilised, though a certain

percentage of self-pollination also occurs. Burkill remarks, moreover, that

there are hardly any naked-eye features that one can seize on whereby to dis-

tinguish the races of jute, except the colour of the stems and leaf-stalks, the
time of flowering and the height that the plants attain. The only one of these

characters serviceable at thinning time is the first, and this in Bvtrkill's opinion

may have led to the development of the special red or green races that are

characteristic of certain districts. N. G. Mukerji and R. S. Finlow, who
wrote a note on explorfttion3 ponducted by them in 1904, say there are three
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EASTERN AND NORTHERN BENGAL
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OLITORIUS
Jute

Tarla.

Bombmj.
Duieat.

a

Wx&l fomu of <'. r4itntitiafim. These are the Tarla, the Bombay and the Detwal.

I'ho first grows the tallust ( 10 to 12 foet) while the last attaiuH to only 7 feet, and
le Bombay to feet. The tarla stands waterlogging bettor, i.e. it does not
t so " rooty " if late in the season there is an accumulation of 4 or 6 feet of

iter in the field. The Bombay and desival both get rooty under these ciroum-
nces. The deawal comes to maturity early in July or even late in June, and
not, therefore, much time to get rooty, but it branches freely. The Bombay,

though it gets rooty does not branch much, and bears very little fruit. The
tarla is the form preferred where there is liability to much inundation.

Habitat.—Bretschneider {I.e. 441) observes that a species of Vurrituru- ia Habitat,
wn to a large extent in the plain of Ning-po. In China this fibre is used in the

ufacturo of sacks and bags for holding rice and other grains. So again, he

ys, jute (tatfhoviiM Hit.) is the most important fibre plant of the plain of Tientsin,

grows to a great height. The Board of Trade Journal (Oct. 29, 1903) speaks

of tne exports of 40,000 cwt. of jute from Tientsin. The specimens in the Kew cbineM.
Herbarium show that the i'oifiioruM of Tientsin is the present species.

Further, Roxburgh tolls us that a reddish-stemmed form of *'• rapmiitiriM had
been successfully jvcclimatised in Bengal, the seeds of which came from Canton.

This, he adds, yields a better quality fibre than the *'. mpmiiartH of Bengal.

So far as India is concerned to-day, *'. rrti>««rt«/rtW« is grown mainly in Eastern BMt«m BengU.

id Northern Bengal and Assam, and thus in a country that possesses many
ongly Chinese peculiarities : seen in the people who inhabit it, in their articles

food and nature of some of their social customs, as also in the climate and
of their country (see Boebmeria nivea, p. 148). If, therefore, one were pressed

give an opinion, based on botanical data, as to whether or not jute was in-

nous to India, that position might have to be conceded for *'• oiitoi-iuM—
least important of the two jute plants, but very possibly would have to be

'used for *'. capmiiafiH, unless an exception were made in favour of Eastern

d Northern Bengal, a tract of India with strong Chinese characteristics. In fact

least one of the best varieties, f. vnpnuinriM, has already been indicated aa

ived from China, though in connection with the earliest published drawing
that species the author (Plukenet) speaks of it as the American plcmt with

g leaves and striated sub-rotund fruits.

I have in the Dictionary {I.e. 536) discussed the specimens of this species seen

me in the Calcutta Herbarium. It may be useful to give here some par-

ars of the examples in the Kew Herbarium. No specimen in either coi-

tion is stated by the contributor to have been found wild in India, in the Malaya,

China, or in Japan. With the exception of a specimen from Natal (of which
le is known) there are no examples of this plant frpm Africa, Arabia or America,

le following may be specially mentioned :—From India—Upper Assam (by

) ; Bengal ; Sikkim Terai, a remarkable example collected by Hooker
id which has long narrow linear, deeply and uniformly serrate leaves ; other

.mples of the typical form from Moradabad ; Saharanpur ; Kanara, and
;y8ore. From Ceylon—a few sheets. Many examples from China, most of

m stated to be cultivated and one accompanied with samples of the fibre

id fragments of the textiles made of it, viz. that from Ningpo (Hosie's collec-

in) ; Foochow (Carles) ; Kiu kiang (Shearer) ; Yangtsze-kiang (Faber) ; Hong-
(Champion, cultivated). \Cf. HemsieJ^, Joum. Linn. Soc. {Bot.), 1886,

, 94.] From Japan—two samples, one said to be cultivated, the other no
Bord. Lastly from Perak, Tonkin (Baltmsa's collection) ; Saraivak and the

ebea—fairly complete sets, but none of them stated to have been found in a
Id condition.

Not a few authors have, however, affirmed that this plant is wild in China,

Malaya and India. I repeat there are no botanical specimens either in the
Icutta or the Kew Herbaria to support the opinion that it is indigenous to

lldia, and in my personal experience it nowhere exists there, even in a state of
"

climatisation. It is a cultivated plant of a very restricted area, and one
Dject to greater racial modification thtui the next form.

C. olitopius, Linn., including C. decetnangularis, Roxb., Fl. Ind.,

582 ; Camerarius, HoH. Med., 1588, 47, f. 12 ; Prosper Alpinus, De PI.

Mgypii, 1592, 39 and t.; Parkinson, Theat. Bot., 1640, 309 and fig. ; Plukenet,

Aim. Bot., 1696, 17 ; Phyt., 1. 127, fl. 3, 4; Forskal, Fl. Mygft. Arab., 1775,

101 ; Lamarck, Bncyd, Bot., 1786, ii., 103, t. 478, f. 1 ; Bot, Mag., 1828, iv.,

407

Herbarium
Specimens.

Not
Indigenoos to
India.

India
generally.



CORCHORUS
OLITORIUS
Jute

THE JUTE PLANT

A Weed of

Oiltivation.

Edible Form.

Error
committed.

Descrip-
tion.

African versus

Indian.

Habitat.

Claim to being
Indigenous.

Baces.

f. 2810 (but fruit a little too pointed) ; Richter, Codex. Bot. Linn., 1840,

525 (shows tliat Linn, first included Pluk., t. 127, f. 3, under this species

and subsequently placed it under C. CBstuans, Sp. PL, 1762, 746 ; but

Linn, cites in addition Browne, Triumfetta, in Nat. Hist. Jam., 232, t. 25,

f. 1—a plate that in my opinion is rather C. acutangulus) ; Martins,

Fl. Bras., 1842, xii., pt. iii., 126 ; Prain, Beng. Plants, i., 286 ; etc., etc.

The vernacular names usually given to this species cannot be accepted

as separately distinguishing it, though han-fdt is its most general name

—

a circumstance indicative of its frequency as a weed of cultivation. So

also the fibre of this form is perhaps that very generally designated as

desi pat or tosha. Moreover the plant is (even in India) the edible species of

authors, and it is just possible that it corresponds with the Jew's Mallow and

even the melochia of the early writers. Mukerji {Handbook Ind. Agri., 1901,

298) would, however, seem to think C. capsularis is the vegetable and

C. olitoriiis the medicinal form. It is thus possible that the tender

shoots of both species are eaten. The Indian names—wa^ito (a corruption

of the Sanskrit wacZtAxi), nutia, narich, sag, etc.—may, however, be accepted

as mainly denoting the present species. It is, therefore, somewhat sur-

prising that the plant figured by Rumphius as the sag of Bengal should

have been C. capsularis. This was most probably a mistake due

to his not having personally investigated the Bengal plant. The Ganja

sativa of Rumphius (his cultivated species) is undoubtedly, however, C,

civpsnlaris, while his Ganja agrestis (or the wild form) is not a species of

Corchorus at all. It would thus seem fairly certain that Linnaeus was

in error when he identified the latter as C. oUtorius, and to this

error very possibly is attributable the statement, made perhaps more
emphatic than the facts justify, viz. that C. olitorius is indigenous to

India. But it is curious that Rumphius should have regarded C.

capsularis as the special cultivated form, since in Egypt, Africa, America

and India, C. olitorius is the edible and hence the cultivated plant of

most non-Indian authors. Sir William Jones while discussing the sand

{Crotalaria juncea) incidentally speaks of the " Capsular Corchorus," so

that by 1795 the two forms may be assumed to have been accepted by
Indian botanical authors as distinct.

The leaves of <'. oiuorius are usually glabrous, except on the petioles

and veins of the undersurface ; the flowers are seemingly larger than in ('.

cnptfuifiriN
; the capsule is elongate, cylindrical, usually not materially tapered

at either end, glabrous, smooth, beak long, straight, cells and valves generally

four but five not uncommon. It would seem that the fruits are longer, thicker

and smoother in the African than in the Indian forms, though apparently the
fruit is smooth when collected mature and warted when immatiire. Some of

the African and Egyptian forms have the fruit tapered at both ends : this is

not true of the Indian plant.

Habitat.—In the Flora of British India {I.e. 397) it is observed of this species
that it is indigenous in many parts of India, and distributed by cultivation to all

tropical countries. The chief centres of its Indian cultivation are the districts of

Bardwan, Khulna, 24-Parganas, Hughli, etc., but it is met with here and there

completely acclimatised on roadsides and margins of fields all over India and
Burma. Its claim to being strictly speaking indigenous, however, rests on
doubtful evidence. It is certainly more frequently and more widely met with
in India than is (' cuitmiim-in. It seems also fairly certain that in India it is

a much less variable plant than the " Capsular Corchorus." But it may be said

that while all the forms met with in the Indian jute area do not (on the botanical
standard) amount to more than cultivated races, there are nximerous allied forms
met with in Africa, Egypt and America that perhaps deserve to be recognised

as definite varieties. But on the other hand several plants described by botanists
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ispecies luiKl't very poseubly bo more accurately treated as variotieH of the present,

it it is hardly matter for surprise tliat a pot-herh, rnttt with throughout the
>pical regions of the globe, and which has existed at lenst for oenturies under Pot-becb.

len cultivation, should have assumed a multiplicity of varieties and raoes ; in

Bt the comparative paucity of Indian forms is a significant circumstance. In
Ua it is invariably found on high and dry land, hardly ever under the inundation
spensablo with *'. r«i»i«Mi«w»«. It is tidmittodly inferior as a source of jute. Interior Jute.

18 never cultivated whon^ <'. mitmuUivtH is possible. But it occasionally

)W8 taller than even some of tho forms of *: rnimniarlit, such as the deaxval;

Tt prefers sandy loams, and takes a longer time to come to maturity (September Season,

and October, the deswal season being July).

In tho Kew Herbarium there are numeroxis interesting samples of this specie* Herbarium

the labels of which occasionally bear instructive notes, a few of which may SpeclmcM.

i here quoted :—From India—Madras, cultivated in gardens ; Mysore (Rottler's

simen has the note that paper is made from it in Bengal) ; Lower Bengal,
ly ; Burma, Ava (Wall, herb.) ; Belgaum, Ritchie's, said to be oaten but not

Itivated, though always found near cultivation ; Moradabod ; Amballa, in

xfields ; Kumaon, up to 4,000 feet ; Nepal ; Simla, up to 4,000 feet in fields,

fghanistan, roadsides and fields ; Sind, occasionally. From China—Yunnan.
)m Ceylon, up to 3,000 feet. From Africa and Egypt—Liberia (Sir H. H. Johnston
itributes a plant with very large smooth fruits, and norrow, thick, and sharply
rate leaves) ; Angola ; Senegambia ; Sierra Leone, cultivated ; Zambesi
emacular name <ercre = eaten) ; Niger river, in fields; Kordofan, edges of

Bids ; Khajrtoum ; Lake Nyassa ; Cross River, Old Calabar. From Madagascar.
the West Indies—Cuba and Jamaica, cultivated from Calcutta seed. From

lauritiua, introduced before 1864, now a weed. From Java, Philippines, etc.

)m Australia—Alligator River (leaves very narrow), etc., etc.

CULTIVATION IN INDIA.

History.—The history of the modem jute industry is exceedingly interesting History,
id at the same time closely associated with the British rule in India. There can

little doubt jute fibre has been known in India from comparatively ancient
lee, but the confusion that existed, almost down to the middle of the 19th

Bntury, in the use of the words san, bhanga, pat, goni, gania (gunny), hemp, etc.,

pnders it often a matter of supreme uncertainty what particular fibre may have
jn indicated by the majority of writers who use one or other of these names.

^t would seem more than probable that »on-hemp (the fibre of Crotalaria juncea,

pp. 430-7) was better or etirlier known to the ancient Hindus than were jute or
7en the true hemp (Cannabis sativa, see pp. 251-5). Moreover, it is almost safe

assume that for many centuries the names mentioned were used almost
lonymously, just aa in modem commerce there are perhaps a dozen widely
ferent fibres all called hemp. Hence also the expression, frequently met with
Indian modem trade returns, of " hemp other than jute," which shows that

xte was viewed as but a form of hemp that it had been found desirable to record
ider a separate heading. The first coreimercial mention of the word '

' jute
'

' occurs
jparently in the returns for 1828, tmd it seems fairly certain the vernacular
ime pat had by then been fixed as the equivalent of jute. In the Bengal Board Early Trade

Trade, considtations for January 14, 1793, for example, we read of the con- B««»<i8-

med efforts made to establish Indian hemp as a recognised trade fibre. This is

ftproduced by Robert Wissett {Treatise on Hemp, 1808, 23) and again in Milbum's
ental Commerce (1813, i., 283 ; ii., 209-11). The returns quoted in the laat-

lentioned work are for the years 1786 to 1803. It is pointed out that there were
various qvialities of hemp such as " sann, ghore-sann find the paut," which last, as

Y it does not grow to the height of above 4 feet ... is not a profitable article

the landholder." " The leaves and tender shoots are used as an article of

jod." The plant in question was in all probability c. oiitoHuti. But, farther
allusion is made to " cooch-murden-paut and amleeah-paut "

; the former may
ive been *'• enftmitariM, and the. latter no doubt was inhitifun mHuaMmtm.
Lbout the period indicated the East India Company made a great effort to

_ Bcover a good substitute for Russian hemp, to be employed in the manufacture
of ropes and sail canvas. This led to many practical and useful discoveries.
Roxburgh wrote in the Transactions of the Society of Arts a paper on the
culture, properties and comparative strength of hemp and other vegetable fibres,

the growth of the East Indies (1804, xxii., 363-96; 1806, xxiv., 143-56). In a letter Firet Mention

to the Court of Directors of the Company (dated 1795) housed the word "jute." of Jute.
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Col. Sir R. Temple has pointed out {Ind. Antiq., 1901) that that name occurs,
however, in the log of a voyage made in 1746. It has been suggested that the
gardeners employed at the Botanic Gardens, Calcutta, were in Roxburgh's time, as
they are to-day, natives of Orissa, and hence that the word " jute " may have been
but an Anglicised form of their name for it—viz. jhut. But the incident mentioned
by Temple carries the word back forty years before the date of the foundation
of the Royal Botanic Gardens, though it is quite likely all the same that
it came from jhut. The origin of the word gunny is curious. It no doubt comes
direct from the Sanskrit goni, " a sack," but in modern usage, in the form of
ganja, it denotes the narcotic of i'ntittahiH ««fir«, and has thus been transferred
from a fibre to a resin. Whether or not goni exclusively denoted the sacking of
the true hemp (launahin sntiva) need hardly be discussed in this place. It was
early applied to sacking made of frotuinfia fibre and even to that of f'orfUofHH,
hence Rumphius {I.e. 212) gave the jute plant the name of ganja (gania) sativa.

The early references to the jute plant down to the middle of the 18th century
may be said to be very largely concerned with identifying the pot-herb which
Pliny (79 a.d. ) describes as being used by the Egyptians. Considerable uncertainty
prevails as to its being the melochia {melokyeh) of the Arabs. Simon Januensis
(1473), for example, speaks of the leaves as being hawked in the streets of Baby-
lon. Rauwolf (1583) was apparently the first traveller who critically examined
the melochia, which he found being cultivated on the banks of the Euphrates,
and which he says was largely eaten by the Jews near Aleppo. Camerarius
(I.e. 47) was perhaps the first botanist who figured it, and his engraving is an
excellent representation of one of the African forms identical with or closely

allied to <.'. oiUofiuH. It had been prepared by Gesner but never published,
and he lays stress on the fact that it shows the bearded base of the leaf and
the cylindrical fruit—characters which had not been previously made known.
t'orrhofiiN, as accepted by modern botanists, was thus in the sixteenth
century definitely determined to be melochia. But although this pot-herb of

the Arab writers and Eastern travellers (from perhaps 1000 a.d. onwards) was
unquestionably an edible vorfUorun, it is fairly certain that the moloehine cloths

of Greek and Latin authors (Arrian, Pausanias, Pollux, Nsevius, etc.) were not
jute textiles. Yates (Text. Antiq., 303-4 et seq.) is of opinion that the m,olo-

chine cloths brought from India were made of iiibisvuM fibre. In the Pcriphia
the molochina were said to be procured from localities identified as Ujjain and
Jimnar. The fibre of the former locality could hardly have been other than
Hihimtis r'liiiuihiniis, while the lattermost probably was Cratnlafia jtiuvea,

if guessed at purely and simply on modern experience of the distribution of

the fibrous plants of India.

In the Ain-i-A1d}ari (1590, Jarrett, transl., ii., 123) mention is made of sack-
cloth {tat), but whether of jute, son-hemp, or even of the true hemp cannot be
ascertained ; but Jarrett, in a footnote, identifies it with jute and the district

of Rangpur. That textile was, however, made at Ghoraghat in Eastern Bengal,
and thus in the very heart of the jute country, so that it may perhaps be assumed
to have been the jute textile in which, about the time in question, it is believed
the poorer people were clad. For two centuries after the date of the Ain no
mention is made of any fibre or textile that could with certainty be taken as having
been jute, though all coarse textiles appear by that time at any rate to have
been spoken of as gunnies. W. Foster, for example, has drawn my attention
to a passage (in Engl. Factories Ind., 340) of date Siu-at 1621 in which packages
are spoken of as " gunned." This could not have been jute cloth, but more
probably was a textile of Crotaiarin or itihiseuH, since even to the present
time jute is not produced in the Bombay Presidency. Curiously enough the
coarse textiles made in England, about the time here indicated, were characterised
in Persia as " Sackcloath Londre " (Fryer, New Ace. E. Ind. and Pers., 1672-81.

224), and it is thus even questionable how far the simple use of the word " sack-

cloath " or its vernacular equivalent " tat '* can be accepted as denoting jute

fibre. Frequent mention is made by Foster {l.c. 76) of "gunny" among the
articles to be sent from Surat to Persia.

In this connection also it may be regarded as significant that Rheede (India's

earliest scientific botanist) is silent regarding the species of Corehorus, although
both *'. fapMuiafift and *'. ontoi-iun have been repeatedly collected subsequent
to his time on roadsides and as weeds of cultivation, not only in Rheede's special

country—Malabar—but here and there throughout both Southern and Western
India. On the other hand, Rumphius, as already pointed out, gives a most
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latttructive aooount and iigure of <' rniiftiiafiit (Oanja itativa). It« oommun
iiiun*. he 8»yB, is Sajor BengcUa, " either beoaiue it is plentiful in Bengal or

l)ecau8e it is the chief pot-herb " of that country, where it is known as padhac.

I'rosumably padhac may be a variant of the present-day name pdt. But Rum-
|ihiuH adds'that it was much cultivated in Bengal, Arakan and South China, from
wliich last coimtry the seeds had been obtained by Amboina via Butona. He
loea not say whether in Bengal it yielded a fibre as well as being a pot-herb, but
f Cliinahe remarks, "Fine wliite thread is made from the bark which is stronger
n cotton, but rather apt to curl up. It is used in the raw state or may be

parated by aid of lime water, then bleached in the sun." The silence preserved
Rumpliius regarding the Bengal fibre, and his having laid special stress on its

ing a Chinose fibre, are features of his remarks regarding I'orriutniM which,
'hen viewed alongside of the statement of its being the chief sag or aaj (pot-herb)

of Bengal, are certainly very significant circumstances. All writers seem agreed,

however, that if *' <-nitttninriM l)e not indigenous to Southern China, it has been
known and cultivated in that country for many centuries—has, in fact, an an-

tiquity far greater than can be shown for it in connection with any other coimtry.

Plukenet's description whicli identifies it with America must be dismissed as
one of the numerous enigmas of the literature of jute, if it be not accepted as yet

other of the many evidences of the close tissociation of India and America
complished by the Spaniards and the Portuguese.

Early Production.—It is a somewhat curious circumstance that

uchanan-Hamilton, in the first decade of the 19th century {Stat. Ace.

naj., 198-9), should have expressed the hope that jute (or, as he called

;, 'pdt) fibre shoidd under no circumstances be allowed to divert the at-

mtion of the public until a fair trial had been made with san-herap.

t that time both Roxburgh and Hamilton were engaged in the search

r useful substitutes for hemp, to be employed for the ropes and cordage

>f the Company's ships. For this purpose Hamilton deprecated an
nded utilisation of jute. It was not, however, till 1833 that his

count of the jute cultivation of Dinajpur was published, and he there

entions that large quantities of the cloth called tat or chota were being

oduced. With the enhancement of manufacturing enterprise in Eiu-ope

me the demand for foreign food supplies. This necessitated an increasing

irovision of sacking and packing materials, which it was early recognised

uld be best met by an extended production of jute. In consequence, a

ireign demand for this, the cheapest and most easily manufactured of all

bres, was created and responded to by the cultivators in Eastern and
orthern Bengal. The production of gunny-bags thus rapidly became
recognised part of the Bengal peasant's work. By and by, however,

luropean machinery began to compete with manual labour, and, as in all

ither parts of the world, in due time gained the day. Practically every
lomestead in the jute tracts may be seen to have a few bundles of jute

spended from a beam in the roof of the verandah. That amount of the

ibre is annually spun into yarn and worked up, as required, into string

nd rope, or is woven into gunny cloth or bags. Year by year, however,

8 domestic craft has decreased, and it may safely be affirmed that the

ecline in hand-loom jute-weaving is far greater than of cotton-weaving,

fact, at the present day hand-loom gunnies have practically disappeared

om the markets of the world, and yet so late as 1880-1 the returns of

reign exports from India had to be divided into two sections : (a) power-
loom ; and (6) hand-loom. But that the loss of the hand-loom industry
has not impoverished the jute districts may be inferred from the fact that

in no part of Bengal are the poor now clad in coarse jute sackcloth—all are

able to procure cotton garments.
Ar^a,—It is impossible to give exact particulars of the tot^l area under
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jute at tlie beginning of the 19th century. Hamilton estimated that

there were approximately 30,000 acres under the crop in Dinajpur. At the

present time that district possesses about three times that area ; but what
is far more to the point, it is one of the unimportant districts in jute pro-

duction. Unfortunately early statistics do not exist for the important
districts of Bengal. In 1872-3 Mr. Hem Chunder Kerr estimated that

there were one million acres under the crop, distributed over an area of

37 millon acres, and further, that should the demand be doubled, the pro-

duction of that amount would absorb only one-eighteenth of the available

and suitable land. It has since been more than doubled. The total

cultivated area of Bengal in 1902-3 was close on 60 million acres, with, in

addition, something like 14 million acres returned as culturable waste.

All Bengal land is of course not suitable for jute, but these figures never-

theless give a tangible conception of the possibilities of the future, or

rather of the adjustments possible on a still further increased production

of jute being called for and responded to. In 1903-4 the returns of

Bengal jute cultivation manifested 2,275,050 acres (including 38,250 acres

in Assam) as under the crop. This may be taken as 3^ per cent, of the

cultivated area of the province. It gave a yield of 7,241,000 bales (of 400

lb.) valued at 12 crores of rupees. Similarly, in 1904-5, the area was
estimated at 2,899,700 acres, and the yield at 7,400,000 bales ; in 1905-6

at 3,181,600 acres, and the yield 8,384,000 bales. The final forecast for

1906, issued by the Department of Land Records and Agriculture, showed
the total area for the two provinces of Bengal and Eastern Bengal and
Assam to have been 3,482,900 acres and the outturn 8,843,000 bales, and
the estimate for 1906-7 to be 3,883,200 acres and the outturn 9,127,400

bales. Of that estimate the district of Mymensingh was calculated to

have had 847,100 acres; Rangpur 455,800 acres; Dacca 312,000 acres;

Tippera 310,000 acres; and Bogra 200,000 acres; while Faridpur, Pabna,

Dinajpur, Rajshahi, and Jalpaiguri had each from 120,000 to 150,000 acres.

The balance was accounted for by some four districts that have usually

from 20,000 to 60,000 acres each, and a hke number of districts each with

less than 10,000 acres under this fibre plant. Lastly it may be here added
the portion of the jute area comprised within the province of Bengal proper

was in 1906-7 estimated to be 931,100 acres, of which Purnea was
supposed to have had 264,900 acres ; Jessore 142,800 acres ; Murshidabad
95,000 acres ; Nadia 93,000 acres ; 24-Parganas 86,000 acres ; and HughH
65,000 acres—all other districts much smaller areas. Within the past few

years two new Indian areas of production have begun to attract attention,

namely Assam (proper) and Nepal. From the lower valleys and terai of

the last-mentioned, fibre is exported and conveyed into the United Pro-

vinces and Bengal. It has been ascertained that this is mainly baboi

grass, for the use of the Lucknow paper-mills, but to some extent jute is

also supplied and enters Bengal through the district of Purnea. The
Assam production (say 90,000 bales

—

i.e. 330,000 cwt.) does not seem to

have materially increased for some time past. The Nepal jute, though at

present relatively unimportant, has manifested a distinct power of ex-

pansion. In 1899-1900 it was 70,389 maunds, valued at Rs. 2,80,341

;

in 1902-3 it had become 149,518 maunds, valued at Rs. 5,08,898 ; and in

1904-5, 205,114 maunds, valued at Rs. 9,01,154. At the same time it may
be safely added that no indication has as yet been given that, should

occasion arise, Bengal might not even now materially increase its jute
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roduction. Complaint8 have been heard of the expanBion not being as

bpid as could be desired. If thiH bo the case it seems possible there inay

I some other causes than the indifference of the cultivators. In fact with

iproved rail and river facilities of transport the expansions of the past

md everv cluirme of being not only maintained but oven enhance<l

laterially.

SoU.—Juto 81'eins to be capable of cultivation on almost any kind of

[>il. It is least successful and almost unprofitable, however, on laterite

id open gravelly soils, and most productive on loamy soils or rich clays

uxed ^\^th sand. As already observed, C olitovliiH requires higher

id than f. eapsiilaris, but there is something as yet unexplained

it controls the production of these two forms of jute and restricts them
their respective areas. Speaking generally, the finest qualities of

cfipsHlaris are produced on homestead lands (suna) such as that

Squired for at«-rice, pulse and tobacco, which crops are accordingly ro-

ited with the finer qualities of jute. The coarser and larger kinds are

)wn chiefly on salt lands, that is to say the chars or mudbanks and
lands formed by the rivers, and on completely submerged (bil) lands or

ren salt-impregnated soils, such as those of the Sundribans, but most

such inferior lands are better suited for <. olitorius than for <7.

rpsalaris. It has been said that the best quality of jute is obtained

)m loamy soils. Clay soils give the heaviest yield, but the plants of such

)ils do not ret uniformly. Sandy soils produce coarse fibre. Plants

)wn on inundation lands produce surface roots that injure the fibre of

le portion of the stem from which they arise. Leather is disposed

think geographical and climatic influences are possibly of more value

lan the composition of the soil.

SBW AREAS.—A hot damp climate, in which there is not too much actual
especially in the early part of the season, seems the most advantageous

iteorological requirement. Both climates and soils apparently identical with
iose of the Gangetic and Brahmaputra valleys have on more than one occasion
sn pointed to as hopeful new Indian areas, but still failure has so far resulted
jm the efforts made to extend cultivation into these. Mr. R. S. Finlow (Jute
zialist to the Government of Eastern Bengal and Assam, to whom reference
been made above) has published an account of a tour conducted with a view

investigate the possibility of extending the cultivation of jute in India to new
Bihar, he thinks, holds out the best prospects of success. But the efforts

1 this direction have passed beyond the experimental stage, as the crops obtained
fcve been good and the area an expanding one. Outside Bengal, the climatic
[tnditious in Madras he thought more favourable than in other parts of India,
"le Malabar coast, South Kanara, and the deltas of the three great rivers, the
adavari, Kistna and Kauveri, were ideal centres. Bombay was less favourably

ituated but the experiments with the irrigated fields of Sind would be looked
with interest, and it was possible that the irrigated districts of Poena, the most

resterly portions of the Deccan, and the Karnatak, and the higher lands in the
lonkan might be found suitable. Lastly, in the Central Provinces, experiments
lade at Nagpiu: had given indications of success and were well worth perse-
vering with. [Cf. Btill. Agri. Research, Inst. Puaa, 1906, No. 3.] Jute has been
' id is being tried in America (Dodge, Useful Fibre Plants of the World, 1897,

25-33), in Mexico (see below under Trade), in Africa, Algeria, Formosa, etc.,

nong many other countries, with but indifferent results. Of Persia, Lord Curzon
XPersia and the Persian Question, 1892, ii., 497) says that it is cultivated and used
lor making sacks, but the amount of fibre available, he adds, is insufficient,

hence a steady import from India takes place. Fresh efforts are, it is under-
stood, being contemplated in the Congo valley and in the Gold Coast, and these
may be successful if cheap labour with the required knowledge and indispensable
perseverance can be ensured. The alarm recently expressed regarding commercial
production of jute in Hongkong may possibly be explained through the supplies
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of Tonkin and Annam being exported via Hongkong. But it may be added that
perhaps the foreign areas of which India need have any serious anxiety are China
and Cochin-China. [C/. Sly, Extension of Jute Cult., in Agri. Journ. Ind., i., pt. iii.,

251 ; Finlow, in Rept. Agri. Dept. E. Beng. and Assam, July 25, 1907, app. ii.]

Preparation of Soil.—It may be stated that, when the crop is to be
raised on low lands, where there is danger of flooding, ploughing com-
mences earlier than on the high lands. The more clay in the soil, the more
frequently is it ploughed before sowing. The preparation thus commences
in November or December, or not till February or even March. The soil is

generally ploughed from four to six times, the clods are broken and pul-

verised, and at the final ploughing the weeds collected, dried and burned.

Seed and Sowing.—It would appear that no special attention is paid

either to the selection of superior fibre-yielding seed or to the attainment

of stock specially suited to the fields on which it is to be raised. The
cultivators, as a rule, neither buy nor sell seed, and there is consequently

little or no exchange of stock. In the corner of a field a few plants are left

to ripen seed, and the supply thus obtained is sown broadcast. The
sowings, according to the position and nature of the soil, commence about
the middle of March and extend to the end of June, but bil land is usually

sown in February to March. About 8 lb. of seed to the acre is the amouiit

generally employed. Broadcasted sowings would appear to be the rule,

but Mukerji recommends drill sowings, the lines being 9 inches apart, thus

allowing of wheel or bullock hoeing. Thin sowing gives better yield but
coarser fibre. The spacing most approved is when the plants are 4

to 6 inches apart. Irregular branching shortens the length of the fibre.

Long cultivation on the same soil results in the plants becoming much
branched. For results of experiments in thin and thick sowing, consult

the Experimental Farm Report Sibpur (1901-2).

Rotation.—Since passing to press the present review of information

on the subject of jute, an instructive report has come to hand on certain

experiments performed at the farms of Bardwan and Cuttack. This has

been written by F. Smith {Agri. Journ. Ind., 1907, ii., pt. ii., 140-60),

and deals with the results obtained during the past three years in Bardwan
and the past year in Cuttack. He tells us that the following experiments

were carried out : (a) manure tests
; (&) cutting at different stages

;
(c)

variety experiments
;

{d) spacing experiments
;

(e) thick versus thin

sowing in the production of seed
; (/) drill versus broadcast sowing ; and

(g) rotation experiments with paddy. Space cannot now be made
available to deal with the details exemplified, but it may be useful to

furnish Smith's general conclusions (I.e. 160) regarding the rotation of

jute with paddy :

—

"1. On aman paddy land, both jute and paddy can be grown in

rotation with each other on the same land in the same year.
" 2. For the Bardwan district, the third week of April should see the jute

sown to enable the jute crop to be harvested in the last week of July and
the aman paddy to be transplanted in the first week of August. The land

should be cultivated for eight to ten days between the harvesting of the

jute and the transplanting of the aman paddy.
" 3. For the Cuttack district, the jute seed should be sown in the last

week of March and the jute crop harvested in the end of July.
" 4. The jute seed-bed can be well prepared by eight ploughings with the

ordinary country plough, and by three ladderings with the ordinary country

ladder.
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" 5. For paddy the land is woU prepared with throe or four ploughings

with the ordinary country plough, and one or two ladderings.
" 6. An application of 100 maunds of cowdung per acre to the land

before sowing jute, and a top-dressing of one or two maunds of saltpetre

por acre to the paddy crop when the land is just moist {i.e. when the soil

I- 1
1 -ginning to dry), will be found very efficacious.

" 7. The raiyaCs food-supply is not only assured, but the extra jute

rop gives a handsome profit."

Hoeing and Weeding.—In about fifteen days after sowing the weeds
lould be uprooted and the unduly thick sowings counteracted by the

healthy plants being removed and the desired spacing secured. This
repeated three or four times at intervals of two or three days, the soil

Bing at the same time loosened.

Manuring.—Very little manure is given to jute, especially where silt

Bposits take place. In fact the superiority of certain districts over others

; largely a consequence of the heavy annual deposit of silt. When avail-

lie the cultivators employ farmyard manure at the rate of 150 maunds
acre (the maund = 82-3 lb.). It is freely admitted this produces fine

ssy and strong fibre. In fact, conversely, seed of the finest stock when
)wn on poor soil, especially if not manured, yields very inferior fibre.

Jnder such conditions the plants, moreover, flower early, and it is a maxim
'lat whatever vdW prolong growth and retard flowering will improve the
lality of the fibre. But there are practical difficulties : in many cases there

! no carts available to carry manure to the fields, and no roads along which
ivy loads could be conveyed. Bonemeal, castor-cake, saltpetre and super-

losphates have all been tested at the Government farms, but cowdung
ive by far the best result. For experiments in manuring jute at Bardwan
id Cuttack, the reader should consult the account published by Smith.
Harvest.—The time for reaping the crop depends entirely on the date
sowing ; the season commences with the earliest crop about the end of

me and extends to the beginning of October, the average season being thus

)m middle of August to end of September. The crop is considered as

>ming into season (as is the case with most fibres) whenever the flowers

jpear, and as past season when the fruits are all formed. The fibre from
lants that have not flowered is weaker than from those in fruit ; the latter

coarse and wanting in gloss, through strong. Success lies in the mean
bween these extremes, namely when the plants are in full flower and

fcginning to set fruit. Late harvest gives a high weight, and advantage
sing taken of this fact might account to some extent for the complaints
deterioration, though it seems that avaricious buying, either from
sessity or on purpose, has taught the cultivators that rejections formerly

emed worthless have now a distinct market value.

Crop.— The average crop per acre is a little over 12 maunds, but the
sld varies considerably, being as high as 36 in some localities and as low
6 to 9 in others. It is probable, therefore, that 14 might be a safer figure

accept as the average, and it is one borne out by last year's officially

corded area and yield. The yield is much dependent, however, on
le season and the class of cultivation pursued—hence the severe

luctuations in supply characteristic of the transactions i»i this fibre.

It has been estimated that with high-class cultivation costing as

much as Rs. 30 an acre (or Rs. 2 a maund) the net profit should be
from Rs. 20 to Rs. 30 an acre or more, according to the prices ruling, but
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it is feared that the actual amount expended is very frequently much
below that figure.

Diseases and Pests.—In a paper on the Insect Pests of Jute, Maxwell-
Lefroy {Agri. Journ. Ind., 1907, ii., pt. ii., 109-15 ; also Memoirs Deft.

Agri. Ind., 1907, i., 160, etc.) says that our knowledge of these pests,

though not extensive, has been considerably enlarged and, while there

was reason to believe that this crop, grown on a large scale, sufiered little

from pests, there is now abundant proof that this does not hold good for

small areas of jute or for jute grown in new localities. He then pro-

ceeds to describe the insects hitherto recorded as pests, viz. the Indigo

Caterpillar, the Jute Semi-looper, and the Jute Weevil.

Separation of Fibre.—The process pursued in Bengal may be described

as one of simple and inexpensive retting. But it is modified here and
there to such an extent as very possibly to originate, at least in some
measure, the various qualities of fibre recognised in trade. Sweet water

is essential and stagnant is preferable to running, presumably because in

the latter the germs necessary for the decomposition of the tissue are not

developed so copiously. The most general practice may be thus briefly

described—the stems are cut near the ground, tied into bundles, and carried

ofi to a tank or roadside pool of clear, not muddy water. The bundles are

laid the one on the top of another, and if need be are weighted to cause

all to be submerged. In that position they are left until the decomposition

of the connecting tissue has been accomplished and the fibres liberated.

The period required for this purpose depends upon the nature of the water,

the kind of fibre, and the condition of the atmosphere. The germ concerned

in the fermentation (corresponding with that for hemp and flax) does not

appear to have been as yet studied in connection with jute, and it seems,

therefore, probable that great improvements are possible in this direction.

So far as present practice and experience go, the retting period may be

said to vary from ten to twenty-five days, but is largely dependent on

whether or not the bundles of stems have been stacked to allow of drying

before being retted. It would seem to be the case that partly dried stems

ret more expeditiously, and, moreover, the removal of the leaves during

the drying process is believed to prevent the discoloration of the fibre.

It would also appear that in some localities the stems are even left on the

fields for three or four days, being covered up with leaves, weeds and earth.

They are then shaken out, the tips removed and thrown away, tied

into bundles and carried off to the retting-pools. The use of sods and mud
to cause the bundles to sink into the retting water is doubtless a fruitful

cause of the dark colour often seen in certain parcels of fibre. It is on this

account that logs of timber are used as weights, when at all procurable.

It has also been affirmed that the red colour, often seen in the fibre, is due

to the retting water having contained iron, but by others this is held

to be a peculiarity of the race of jute plant (altapati), the colour being

possibly imparted from the decomposing red pulpy tissues of the stems

and leaf-stalks or inherent in the fibre itself. Mukerji does not think

that a red-stemmed plant need necessarily afford a red-coloured fibre.

He may be right, but this point needs confirmation. In many of the

experiments conducted by chemists it has been found that the fibre mani-

fests a tendency to assume a red colour under certain reagents. And it is

sometimes affirmed that the red-stemmed forms give inferior fibre to the

green-stemmed. It is essential that the operator should visit the retting-
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tanks frequently in order to ascertain when the decomposition is complete.

When this is the case the fibre is found to separate easily from the stem.

But the exact period must not be exceeded, otherwise the fibre becomes

'tten anil useless.

Separation of Fibre.—The cultivator then proceeds to separate and
an the fibre. Standing up to his waist in the now foetid water, he

!zes a handful of stems and beats the thick ends of these with a mallet.

ills assists in the separation. He then strips one after the other from

^^i to end, and thus withdraws the canes entire. Taking up a large

I^Btdle of these ribbons, he now lashes them on the surface of the water

^nd draws them towards himself by a sharp jerking motion which causes

the adhering particles of tissue to be brushed off. Lastly with a dexterous

action he spreads out the handful of cleaned fibre on the surface and
jbus exposes the still adhering particles, which he picks ofE by hand. The

>t€r is finally wrung out, and the clean fibre thrown over a bamboo
ioh has been fixed near by as a drying-rack. During the drying process

ich lasts for two or three days) the fibre is also bleached in the sun.

[There are numerous minor modifications of this operation that need

be here detailed. But Leather {Agri. Ledg., 1896, No. 37, 384-9) has

ited out that in Serajganj district a modification of this process is

|his opinion of special value. " A bundle," he says, " of about twenty
IS is taken in the left hand and most of the adventitious root removed

th the right hand. Then the man takes a small wooden " beater " about

toot long with a 6-inch handle and flat sides, and after striking the

;om ends of stems until they are all level, he beats the lower portion of

bundle so as to loosen the fibre, turning it in the left hand at the same
le. He next breaks the bundle at about the centre, first one way,
sn the other. Then clasping it, still in the left hand, just above the

it of fracture, he strikes at the stems, with the beater, just below the

;ture in a downward sort of way, and this knocks the wood stem out-

Is, so that after a few sharp strokes, and a little violent agitation in

water up and down, he can take hold of the stems and pull them out from
fibre, leaving it almost free from wood " {I.e. 388). The subsequent

kuing is the same as that detailed above. In fact the only difEerence

jween the description given by Leather and that of all other writers

fpears to be the more liberal use of the mallet as a first operation. He does

make it sufficiently clear that the stems are retted before the special

ktment he has described is begun, but that doubtless is the case. Were
affirmed that less retting was pursued where beating was practised,

sre might be an advantage in the Serajganj system, but this does not

>m to be the case. Still, the method of treatment is said to be the

^use of the superior quality of the fibre for which Serajganj is noted,

lerjei {Agri. Cuttack, 1893, 83-6) says that in Orissa the stalks are

in beaten against a platform until the pith within is removed. But
adds, " this mode is not to be recommended as the pith sticks get

ken and mixed up with the fibre, which itself gets knotted so that the

lole fibre has to be repicked.'* Machinery has also been frequently

jested and tried, but the retted fibre, if carefully prepared, is held to

1)e softer and better than the machine-separated. Moreover, the retting

process costs only the labour it entails. It involves no expenditure of

capital—an all-important consideration with poor cultivators. Primitive

U may be, but the retting process is eminently suited to the people and
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to the country, and is moreover quite sufficient for the majority of the

purposes for which the fibre is required. On these and many other such

considerations, machinery does not seem likely to come readily into use

in Bengal. Colour, lustre, length, softness, uniformity and cleanliness

are the attributes of superior jute.

Grading, Baling and Qualities, etc.—The produce is gathered to-

gether at various local centres : is sorted, packed and pressed for ship-

ment. The sorting resolves itself into " cuttings," which consist of the

woody and hard ends ;
" rejections," the lowest quality of fibre ; and

" jute " proper. But of jute there are trade qualities, denoted for the

most part by the traders' marks more than by any special properties.

These are chiefly characterised by colour, glossiness and softness. It is

generally held that late flowering forms {e.g. those flowering in September)

give finer and stronger fibres than the early races (those that flower about
July), but the figures of yield that have been published would seem to

point to environment exercising a powerful influence. It would appear,

as Mr. Burkill has pointed out, that there is a tendency for jute to become
early in the northern and late in the southern districts. This tendency,

if confirmed, should be seized upon as one of value in seed-selecting. But
the late flowering forms of one district do not apparently yield as much as

the early flowering forms of another. Whilst that may be so, within any
one district, the late forms are distinctly superior to the early ones. The
variation in prices obtained is remarkable. Some of the forms of C.

olitorius yield as much and fetch as high prices as some of the forms of

C. cajisuluris. But when all is said there is a distinct advantage in

the late forms, namely that the cultivators are then free to devote the

required time for harvesting operations.

According to the reports currently issued, the finest grade is said to be
the " Uttariya,^^ which is strong, long and easily spun, brilliant in colour

and of fine texture. In point of softness, however, it does not compare with
" Deswal,^' the next most valuable grade. The quality classed as " Desi

"

(Daisee) is that most generally used in the gmmy trade, and " Deora "

{Dourah) in rope manufacture. Other qualities that may be specially

mentioned are Narainganji, an excellent fibre, being long and soft, and
the Serajganji, which comes from Pabna and Maimensingh. The geo-

graphic value is one, therefore, that demands close study. Prain, referring

apparently to this subject, observes that a strain natural to or acclimatised

in a particular district gives better results in that district than any freshly

imported seed. At present there are districts that would seem to produce
very much better jute than others even when the same seed is used and
identical methods of treatment are pursued. The bales of jute consist of

400 lb., and are made up at the jute presses ready for export.

Prices.—These are subject to very considerable fluctuations, as may
be seen from the following prices ruling in Calcutta during January for'

the years 1900-1906 :—
1900. 1901. 1902. 1903. 1904. 1905. 1906.

Rs. Rs. Rs. Rs. Rs. Rs. Rs.
Finest quality jute bales . . 35-8 34 32-8 37 36 41 52
Ordinary 32-8 30 28 33 31-8 40 47

Deterioration of Fibre.—Much has been heard recently of the sup-

posed deterioration of the fibre, though the subject is by no means a new
one. It was discussed by Mr. Hem Chunder Kerr thirty years ago. The
conclusion he arrived at closely corresponds with the particulars adduced
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to-day. The cry of dptorioration, as already hinted at, is largely, in fact,

a scapegoat. Kerr remarked :
" 1 believe I am jiwtitied in inferring that

in proportion to the increase of the cultivation, the quantity of medium
and inferior jute has been greater season after season. When the demand
is great and the price high, as they have been for some time, people find a

ready market for whatever they can produce, and naturally become care-

less ; whereas a glutted market leads to the rejection of inferior articles,

and consequently cultivators are driven to the necessity of care in improving

the quality of their goods." There would seem very little more to be said

to-day on this subject except to make the commonplace observation (true

of all branches of trade) that, whenever an attempt is made to "corner"

a particular article, a rise of price must be closely accompanied by a fail

in quality. Some few years ago (1887-8) ray attention was specially

directed to the subject of jute deterioration, and I accordingly took steps

I to have samples of the jute plant collected from all the districts of India

[where the plant was grown for its fibre. These came to hand during 1901-3,

land may be now regarded as fairly complete. My object was primarily

[to discover if the recognised trade qualities could be traced to racial forms

)f the plant, or to climatic and soil conditions, or to methods of separation

md drying of the fibre. It seemed probable there were two explanations

fof deterioration, assuming for the moment that the trade is correct in

laffirming deterioration, viz. (a) substitution of a prolific though poor stock

[plant, and (b) actual deterioration through exhaustion of soil. Since my
[departure from India many experiments and investigations have been

continued by the Inspector-General of Agriculture, by the Superin-

[tendeut of the Royal Botanic Gardens, by the Agricultural Chemist,

[by the Director of Agriculture, Bengal, and by the Reporter on
[Economic Products, in co-operation with the Committee of the Baled

[Jute Association. There have been brought together in consequence

Ian extensive series of botanical specimens, of fibres, of soils on which
[the plant is grown and of waters used in retting, and these have all

[been critically examined and analysed, with the result that no direct con-

[firmation has been obtained of a deterioration attributable to the culti-

Ivators. Moreover, the existence of botanical varieties under C. cainm-
[laris and ('. olitorius has also been denied: the distinctive features

I
based on colour of stems, etc. (upheld by agriculturists) have been
[viewed as alone justifying their acceptance as crosses, sports or races, not

[varieties. In passing it may be here repeated that Roxburgh says the

[leddish-stemmed forms of C. capmtlaris were imported from Canton,

[and then gave a superior fibre to the Bengal forms of that plant.

A feature of considerable importance in the controversy of deterioration

[has been established, namely that over and above occasional flooding of

[the markets with waste (that formerly would have been regarded as having
[no market value), the fibre is often nowadays deliberately damped in order

to increase its weight. This would seem to be done by the middlemen

!
{bejHiris), and not by the cultivators. N. G. Mukerji and R. S. Finlow, in a

joint note on a tour of inspection, say " the raiyat produced good dry jute,

but the article never reached Calcutta or Dundee as it was produced. The
hepari would not buy damp jute." Nothing could be more injurious ; for,

once dried, if subsequently moistened, the fibre rapidly loses both strength

and colour and has its value thus materially lowered, besides necessitating

its having to be opened out and dried before it can be baled with any
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safety. It has been reported that the traders often add as much as 20 pet

cent, to the normal moisture of good clean fibre, as also a large quantity

of sand, and thus are able to sell at less than they purchased, and still make
a good profit. It has been urged by the Committee of the Baled Jute Asso-

ciation that so serious has this practice become that it would be advan-

tageous to have a law passed that would penalise the sale of jute containing

more than an accepted percentage of moisture. This matter was discussed

at a meeting of the Bengal Chamber of Commerce, and it is understood steps

are being taken that may result in the passing of a Bengal Jute Frauds Act.

The cumbrous nature of the channel of jute sales and the difficulties

that exist in checking this criminal moistening of the fibre, may be learned

from the following extract from a note on Fraudulent Watering by
D. N. Mookerji :

—

" Between the raiyats at one end and the home market at the other

there are the following middlemen :

—

beparis or dealers, mahajans or arat-

dars, buyers, balers, and shippers. Sometimes the last three functions

are combined by the same firm that bale and ship off at Calcutta what
their agents buy in the country. But the business at Serajganj may be
said to be practically in the hands of the mahajans or brokers. They are

well-to-do people, being mostly Marwaris. They advance money to the

heparis or sellers, the condition being that the latter must bring to the

mahajans all the jute they can get from the raiyats. The money is not

realised from season to season, but is allowed to be in the hands of the

heparis, one bepari sometimes having an advance of Rs. 5,000 or Rs. 10,000,

and occasionally no less than Rs. 20,000. When the jute is brought to

the mahajan he settles the price with the buyer secretly, the bepari having
nothing to do with it and often not knowing at all what his jute sells for.

He has only a general idea of the state of the market from the price other

beparis receive for their jute. I witnessed, on several occasions, the way
the price is settled between the mahajan and the buyer. The mahajan
throws a corner of his dhuti over the hand of Mr. X. and makes a sign on
his palm. The latter exclaims in surprise it is far too high and he cannot
possibly pay more than so much, making an answering sign on the palm
of the mahajan, still under the dhuti. After some haggling the negotiations

terminate. The mahajan now at once settles with the bepari, who goes

home with his money, he (the mahajan) being paid by the buyer a few
weeks (generally three weeks) later. The mahajan gets a brokerage of

2 to 4 annas per maund, but over and above this we may be sure he leaves

a margin between what he pays the bepari and what he himself gets from
the buyers. Plainly he is entitled to some discount for the ready cash he
pays in advance, but the rate might be definitely settled, and the transaction

might be aboveboard. The price of jute is subject to violent fluctuations.

Probably there is no other article the price of which varies so much in the

course of a few days in the same season. Both the buyers and the mahajans
have daily wires from all the important jute marts, telling them of the

state of the market, but the information is carefully kept to themselves.

It might be an advantage to have some agency for making it public. At
Chandpur there are no mahajans, but the beparis deal directly with the

buyers. The raiyats also to some extent sell their own jute to the pur-

chasing firms, without the intervention even of the beparis." This remark-
able story illustrates but one aspect, though a striking one, of the jute

market.
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[Of. Offic. Pap9r0 <m JuU, 1901-3 ; Exv- farm R»pt. SiJ>pur, Beng., 1901-2,

13-4 (testing qiiadtion of thick vervus thin Howiiig) ; Exp. Farm Rept. Bardwan,
1901-2, 6; 1906-7, 21 33 ; Bengal Admin. Rept., 1901-2, 17-20; Ann. Rept. Dept.

Agri. Beng., 1902-3, 2 ; 1903-4, 3; Select. Papers, Inquiry, Jute Deterior., 1903-4;

Trom do Haas, Jute-Cultuur., Batavia, 1904; Hanausek, Micro. Teeh. Prod.

(Winton and Barl>er, transl.), 1907, 81-2.]

THH JUTE FIBRE AND JUTE MANUFACTURES.
Industrial Properties.—Jute is a bast fibre. As found in commerce Industrial

it consists of fibro-vascular bundles. These contain six to twenty ultimate Properties,

fibres firmly coherent along their contiguous walls. The ultimate fibres

are of the normal fusiform type and 1*5 to 3 mm. in length. In section

ey are seen to be thick-walled and polygonal. Jute is, moreover, an
ggregate fibre and consists chemically of two substances, cellulose and

non-cellulose. Cotton is pure cellulose, a substance that withstands

very considerably the action of heat and moisture, and is even little aSected
'

y the ordinary chemical agents employed in the treatment of textiles.

ute, on the other hand, is highly susceptible, and is readily acted on by
ater and by even feeble chemical agents. It is the type of the fibres

ow spoken of as consisting of lignified-cellulose or. as it has been

lalled, bastose. Dunstan {Imp. Inst. Tech. Repts., 1903, 60-8), while

ontrasting pure cellulose with ligno-cellulose, says the most generally

accepted view is to regard the latter as resulting " from the overlaying

of normal cellulose by non-cellulose matters." He then explains that

his overlaying weakens the cellulose. Another theory, however, is that

gno-cellulose is not encrusted cellulose but a distinct compound. Cross

nd Sevan {Joum. Chem. Soc, 1889) were the first authorities to study

ute critically. Their experiments and conclusions are too technical to be

ly discussed here, but it may be said that they resulted in certain prac-

tical experiments having been conducted in India with a view to ascertain :

(a) the stage of growth at which the fibre was in its best condition,

and (b) to discover whether by chemical treatment it was possible to

ward ofE the tendency possessed by the fibre for a continuance of the

retting, or rather rotting, process within the bales. It was admitted

eely that the fibre as produced by the cultivator was very much superior

the same when delivered at the factory, more especially if it had passed

•through the damp heat to which it is unavoidably subjected in the hold

lof a ship during the voyage from India to Europe or America. It was
felt, in other words, that if the fibre could be put through some simple

chemical process, the efEect of which would be to protect it against in-

cipient fermentation, much would thereby be accomplished towards

placing jute on a more certain and higher platform in the textile world

han it at present occupies. It was, in fact, just possible some such treat-

ment might even improve the qustlity as well as the durability of the

fibre, without adding materially to its cost of production. Unfortunately,

however, the treatment recommended proved unavailing, and Dunstan
was thereby led to affirm that "the logical conclusion is, that attempts Notapprored.

at special treatment of the fibre in India, before being supplied to the

jute mills, or before shipment, are not to be advocated. The most hopeful

directions for further experimental inquiry are these :—(1) of improving
the stock by selection, and (2) of determining the most suitable time for

reaping, the object being to secure that the fibre is cut at the best time."

From the brief account already given, it may have been discovered

that for some years past the scientific officers of the Government of India
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have been studying the plant botanically, chemically and agriculturally,

so that it is just possible improvements may yet be effected that will give

a greatly extended interest to the fibre. Meantime a destructive tendency

seems to have been established within the trade, namely fraudulent

sprinkling of the cleaned fibre with water and sand in order to increase its

weight. And it may well be said that if an enhanced price was the only

consequence of this practice, the matter might not be more serious and
vexatious than would be involved through having to impose rules of

" refraction," but unfortunately the watering directly facilitates the in-

jurious tendencies of the fibre, so that the commodity not only requires

to be dried and rebaled before it can be shipped, but may have been

seriously injured if not utterly ruined. In the opinion of some of the

best-informed persons, this new phase is so serious as to threaten the very

existence of the industry. The merchants and manufacturers are helpless.

It cannot be said that the last word has been uttered in favour of

machinery as a process of jute-fibre separation. If the weakening con-

sequences of retting could be removed, that alone might prove of much
value. No experiments of a satisfactory nature have as yet been under-

taken with mechanical methods of jute production. But it is quite true,

as often urged, that the Indian raiyat is too poor to purchase machinery,

and that the inundated tracts of jute cultivation are not the most hopeful

localities in which to anticipate the establishment of a complex mechanical

and technical industry. Still, if by a mechanical or chemical process

a greatly improved fibre were secured, the possibilities might be con-

siderable. The Natives of India have by no means shown themselves

averse to material departures from their time-honoured systems, whenever

personal advantage is involved. But this has to be fully demonstrated

before they will advance into new phases of old industries.

Batching and Spinning.—An important feature of jute fabrication

is the fact that in an initial stage it is crushed by special machinery, and

sprinkled the while with water and oil
—

" batching," as this is called.

This lessens the harshness and brittleness of the fibre and thus prepares

it for spinning. In the Anglo-Indian Review (Oct. 1903) there will be

found an instructive article on the Indian Jute Industry, from which

the following may be abstracted :

—
" The three main purposes for which

jute is used are :—(a) for making cloth of different qualities, ranging from

substitutes for silk to shirtings, curtains, carpets, or gunnies
; (6) for

paper, which is chiefly prepared from the " rejections " and " cuttings "
;

and (c) for cordage, which is made from the coarser and stronger qualities.

The methods employed in spinning are in the main identical with those

used in dealing with the heavy manufactures of flax, the fibre being either

hackled or submitted to the breaker and the finishing card, thence passing

through the roving frame on to the spinning frame in the ordinary way,

though in certain very coarse yarns the material is spun direct on the

roving frame."

In this connection it may be explained that in China, it would seem,

lime is largely used in certain stages of the separation and cleaning of

jute. No one appears to have described, with any degree of care,

the method pursued, so that I am unable to furnish the particulars

that would likely prove suggestive to the Indian cultivator and manu-

facturer. The subject is, in fact, alluded to here very largely in the hope

that the admission of defective knowledge may call forth a fuller account

422



POWER-LOOM MILLS
CORCHORU8

Chinese Jute

than we at present possess. It may be mentioned, however, that there

are sHm[)le.s of jute cloth from China, in the Kew Herbarium, that seem so

different from the Indian article that they might be mistaken for linen.

ThMe, it is stated, have been treated with lime-water, but whether as an
after-bleaching process or during the retting has not transpired. The
fibre seems, moreover, to have been spun into much higher counts than

the twenties customary in Indian high-class jute textiles ; accordingly it

appears finer and more beautiful than in the Indian fabrics. Every
aspect, therefore, of the Chinese and Cochin-Chinese jute production and

bmanufacture are well worthy of careful consideration by those interested

^in the Indian industry.H Indian Jute Mills.—In 1820 jute fibre was first experimented with

by Europeans, the result being a most unfavourable opinion—so much so

that the brokers were for some years subsequently required to give a

guarantee that sales of fibre effected by them were free from adulteration

with jute. In 1828, 364 cwt. of raw jute, valued at Rs. 620, were exported

|to Europe. The manufacture of gunny bags and cloth was at that time

entirely in the hands of the Bengal peasants, but the traffic could not have
)een extensive since there is no record of exports. In 1832 an enterprising

)undee manufacturer experimented once more with the fibre, with the

38ult that he was able to show that it might be used as a substitute for

lemp. This success, it is understood, was largely a consequence of the

se of whale-oil to soften the fibre. From that date, however, jute gained

ipidly in popular favour. It was recognised as capable of the most minute
sparation or subdivision, but only within the past few years has this

fact been utilised for the finer textile purposes. In time the difficulties

i)f bleaching and dyeing the fibre disappeared, and the success of jute

I
was assured. Thus was the foundation laid of the manufacturing enter-

jrise both of Calcutta and Dundee.
With the establishment of the jute mills in Dundee, a large export

traffic in the raw fibre from Calcutta sprang into existence. But until

the year 1854 little or no effort was made to organise mills in India or

to improve the village hand-loom production, with a view to participation

Kn the new demand of foreign countries for jute sacking. In that year,

powever, the Ishera Yarn Mills Company was established in Serampore.
|Three years later the company known as the Barnagore Jute Mills was
formed, and in 1863-4 the Gouripore Jute Factory was built. Soon
thereafter factories sprang up rapidly in and around Calcutta, until the

bbanks of the Hughli literally teemed with their smoking chimneys. In

U891-2 there were 26 jute mills with a capital of Rs. 1,37,50,000 plus

)£1, 757,000. These had 8,295 looms, 172,696 spindles, and gave eraploy-

[ment to 65,423 persons. Ten years later (1901-2) there were 36 mills

^with a capital of Rs. 4,35,08,040 plus £1,741,358. These possessed 16,119

looms, 331,382 spindles, and gave employment to 114,795 persons. In
[1903-4 there were 38 mills with a capital of Rs. 4,03,55,000, plus a
^sterling capital of £2,263,358. These possessed 18,406 looms, 376,718

l^spindles, and gave employment to 123,869 persons. In 1904-5 there

[were 38 mills, capital Rs. 4,66,80,000 plus £2,283,358, possessing 19,991

looms, 409,170 spindles, and employing 133,162 persons. It will thus
[<be observed that while the English capital of the Bengal jute industry has
not progressed very greatly, the Indian has advanced from a valuation

[of 1^ crores to over 4 crores of rupees. I am unable to discover returns
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of a later date than 1904-5, but the following statement from the Moral

and Material Progress and Condition of India (1905-6, 177) may be given :

—

" The number of jute mills in 1905-6 was 39, containing about 22,000

looms and 453,000 spindles, and employing a daily average of nearly

145,000 persons." " The paid-up capital employed by these mills, ex-

cluding one which had not reported its capital, was £7,142,000, including

debentures issued ; of which nearly 2| millions are sterling capital. About
£600,000 was added to the paid-up capital and debentures during the

year imder report."

In the Dictionary a calculation will be found as to the comparative

value of the Indian and the European operative. Briefly this may be

expressed as 3 to 7. That is to say it requires 7 Indian operatives to

work one loom as against 3 in a Scotch factory. It is believed that

estimate will be found fairly correct. The late Sir John Leng, M.P.

for Dundee, paid a visit to India in 1896 and contributed to the Dundee

Advertiser a series of articles, one of the chief purports of which was to

exhibit the relative advantages of Dundee and Calcutta. The reader

will find these highly instructive, and as the articles in question appeared

subsequently in pamphlet form, they should not be difficult to procure.

It has been claimed that the Indian Factory Act is more favourable to

our manufactures than is the English Act to Dundee. This contention

has, however, been replied to by the Indian Jute Manufacturers' As-

sociation, which among many disadvantages claimed that in India from

25 to 35 per cent, more hands had to be employed than in Europe with

mills turning out the same goods. The difficulty in all such calculations

is to express the two sets of mills on the exact same standard, but it

seems probable the claim just mentioned errs on the side of under rather

than overstating its case.

Jute Presses.—In addition to jute mills the presses are important, and

are concerned with the foreign trade in raw jute. In 1896-7 there were

88 presses that gave employment to 9,890 persons ; in 1900-1 these had

expanded to 133 presses and 20,387 persons ; in 1903-4 there were 156 presses

and 23,736 employees ; and in 1904-5, 163 presses and 23,991 employees.

TRADE IN JUTE.—Consumption of Jute and Value of the Industry.

—It will be recalled that in 1828 the recorded exports were 364 cwt. It

has already been stated that the Indian area in 1905-6 under this fibre

was 3J million acres and the produce 8^ million bales of 400 lb. each, or

say 29^ million cwt. The estimates of the crop of 1906 are 3,336,400

acres and 8,736,220 bales. The exports of raw jute from India in 1905-6

were 14,480,407 cwt., valued at Rs. 17,12,56,641. This would represent

about 48 per cent, of the total crop of that year, so that there would have

remained in round figures 52 per cent, of the production as available for

the Indian mills. In previous years, however, the quantity remaining

in the country was ordinarily a little less than the production. Thus, as

with cotton, so with jute, the Indian mills and handlooms, etc., have

hitherto used up a little less than half the quantity produced ; but as a

mark of industrial prosperity, let it be added that India's share is steadily

increasing. Speaking of jute, therefore, if we accept a ratio based on

the declared value shown at the Custom House for the jute exported,

as applicable to the share that remains in the country, a conception of

the total value of the crop may be obtained that would not be seriously

inaccurate. In round figures, and to err on the side of under rathejr than
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Trade

overstating the case, a value of Rs. 33,()(),00,()00, or say £22,000,000, was
the contribution of European manufacturing enterprise, paid in 1906-6

to the agriculturists and traders of Bengal for raw jute.

Exports.—Of the exports of Raw Jute in 1905-6, 42 per cent, was
conveyed to the United Kingdom; 19 per cent, to Germany; 14 per cent,

to the United States; and 10 per cent, to France. In 1906-7 the

actual figures in value were Rs. 26,83,86,810. Of the supply drawn
to the United Kingdom, a fair amount is reshipped to the Continent

—

France being the chief recipient, while from the jute secured by the Indian
mills, goods are manufactured of which a very large portion is annually
exported as jute manufactures and the balance used up in the local markets.

In 1906-7 these foreign exports were valued at Rs. 15,68,34,740. The
rages and profits of this manufacture, to a large extent, are realised in

Calcutta, and the mills gave in 1905-6 an average daily employment to

145,000 persons. The exported manufactures ordinarily represent ap-

proximately about two-thirds of the turnover. An estimate, for example,

ras made of the total value of the manufactures of the Indian mills during

1901-2, and the figure arrived at was 1,150 lakhs of rupees. The exports

foreign countries were that year Rs. 8,71,14,174, which thus left a
Jalance of manufactures to meet the Indian market of Rs. 2,78,85,826.

iy way of contrast with these stupendous attainments it may be men-
ioned that some thirty years ago the foreign exports of jute manufactures
rere returned as valued at Rs. 71,94,776 (or £479,651).

Recently the exports of jute cloth have been progressing in a higher

itio than those of bags, which is possibly to some extent the outcome
)f the cloth finding new purchasers, such as those of the linoleum manu-
"icturers (see Cartnamus, p. 282). The United States of America ordi-

larily take over 70 per cent, of the jute Cloth made in India (479,387,950

^ards out of 696,067,945 in 1906-7). Australia is the largest single pur-

lasing country for Bags, though within recent years it has been followed

blosely by the Argentine Republic. The total exports in 1906-7 were
857,683,115 bags, of which 37,002,300 went to Australia and 22,890,500

Chili, with 33,882,485 to the United Kingdom.
This brief review of some of the more striking and practical aspects

»f the jute trade may now be fittingly concluded by the following statistical

ibstract of the total value of the traffic :

—

VatiM of JaU
to Urngtl
Agrtooltor*.

Exports

:

Raw.
BwMiTlng
OoontriM.

Manu-
factures.

Value of Local
Manufactarea.

Sadden Orowtb.

Olotb versui

Complete
Statement.

V
Statement of Jute Trade.

EZFOBIS.

ftw Jute
8t and Yam

Othen

iBzPOBiS

1876-7. 1886-7.

Bs.

2,63,66,466
NU

64,64,808
6,94,643
85,326

8,36,61,343

Bs.

4,86,98,146
Nil

1,05,12,224
9,80,741
25,612

6,03,16,723

1886-7.

Bs.

10,55,05,776
4,63,990

3,61,87,807
1,63,03,568

1,83,938

1904-5.

Bs.

11,96,56,462
35,709

4,75,54,310
6,11,60,958

6,37,699

16,76,45,078 31,90,46,138

1905-6.

Rs.

17,12,56,641
44,158

6,07,83,908
6,30,50,100

6,01,678

39,67,36,485

Rs.

26,83,86,810
3,27,663

7,34,72,260
8,25,87,265

7,75,216

42,56,49,113

,
Imports. 1876-7. 1886-7..

1

1896-7. 1904-6. 1905-6. 1906-7,

ptw Jato
irtet, Yam, etc
loth ..

Ba.

179
75

9,221
35,872

Ba.

7,007
30,170
68,226

2,51,801

Ba.

8
97,268

3,13,631
4,37,790

Ba.

840
1,04,670
4,12,947
6,46,685

Bs.

926
1,21,382
4,60,254
7,65.682

Bs.
501

1,30,813
4,49.704
7,49,643

OtkL IKFOBXS 45,347 3,47,203 7,37,693 llJtS,943 13,48,244 13^0,559
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To the figures of exports would have to be added the value of the

fibre and manufactures consumed locally. It has been already explained

that about one-third the produce of the mills is used up in India itself.

It may be a surprise, however, to learn that India actually imports raw
jute. It comes from Ceylon, and is received by Bengal. Of the manu-
factured jute the cloth comes from the United Kingdom, Hongkong, the

Straits Settlements and Italy. Then again, under the heading of jute

canvas Bombay imports a fair amount annually from the United Kingdom.
Economic Aspects.—But prosperous though the jute trade is, and

although it is perhaps the most valuable single crop—other than food

crops—possessed by the people of Bengal, it cannot be upheld that the

extreme cheapness of the fibre has been an unmixed blessing. It seems
highly likely that its absurdly low price has enabled the manufacturers

in their competition for weavers to raise the wages of the operatives until

it has come about that they have rendered it all but impossible for other

textile industries to exist in the Lower Provinces. And what is more
surprising still is that in spite of high wages a sufficiency of desirable

labour is not attainable. It has been estimated that jute can be produced

at Rs. 2 a maund, and that with freight and agency charges it might be

landed at Calcutta at Rs. 3 a maimd, or Rs. 82 a ton (or say £5 10s.

a ton overhead, or for the first marks say at £7 10s. per ton f.o.b.). The
London quotations of Messrs. Ide & Christie, July 15, 1907, are, spot

values—Good White to best, £27 to £34 ; Good, £22 to £24 ; Medium, £19

to £21 ; Common, £15 to £17 ; Rejections, £10 to £13 ; and Cuttings,

£6 to £8. In view of this remarkable state of affairs it has been recently

suggested that an export duty might easily enough be placed on jute

without doing any harm to the industry, since Bengal enjoys an absolute

monopoly and no other fibre can be produced anything like so cheaply.

The Bengal Chamber of Commerce issued on March 12, 1897, a

flyleaf on procedure rules for jute arbitrations between mills and sellers.

These, it is believed, are still in force and are ordinarily recognised ; but,

as already intimated, a bill to prevent fraudulent watering seems earnestly

desired by all those most interested in the trade.

In the Dictionary and other publications will be found details of the

classes of goods produced both in India and Europe. In the Consular

Reports (more especially of the United States) jute-sacking usually ap-

pears under the name " Burlaps," the traffic in which is very considerable.

Of Vera Cruz {Dipl and Cons. Reft., Sept. 1905, No. 3,503, 20), mention

is made of two highly successful jute mills that hitherto have depended

for their supply of raw jute on supplies drawn from Calcutta. They
manufacture the bags used for coffee, sugar, grain and minerals. Re-

cently attempts have been made to grow the fibre locally, and high

expectations are held of ultimate success in that direction. It is some-

wliat significant that in the Indian trade statistics no mention is made
of exports to Mexico, though the United States last year received nearly

2 million cwt.

Speaking generally it would seem that the Indian mills run for the

inferior, and the European for the superior goods for which jute has

been found suitable. It is often affirmed that the Indian mills would

perhaps hold a more secure position against the future were they less

. exclusively concerned in the gunny and sackcloth trades. It has, more-

over, been often pointed out that a rise or fall in the price of raw jute
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THE CORIANDER PLANT
CORIANDRUM

SATIVUM

Cootnota.is rarely innuediately followed by a correypondiug movement in the prices ?orw»M

of the maimfactures. Tliis ia largely a consequence of the stocka that

are held and the habit of accepting forward contracts at even lower rates

than the ruling prices for the time being.

CORIANDRUM SATIVUM, Lhni. ; FL Br. Ind., ii., 717 ;

Dutliie and Fullor, Field and Garden Crops, pt. iii., 40, pi. Ixxvi. ; Duthie, Fl.

V j>ptr (iaiuf. Plain, i., 397 ; Cooke, Fl. Pres. Bomb., i., 573 ; UMBELLiFKRiE.

t Coriander, dhanya, dhanid, kothamira, khotbir, kuzbarak, kushniz, kotamalli,
"^

tvija, nau-nau, ussu, etc. A cultivated plant found all over India.

Q^tory.—As a apice, the umbelliferous fruits of coriander, commonly though
oneously designated seeds, were well known in Europe in the earliest times of

rhich we have any records. The mention of the resemblance of manna to coriander,

jmbined with the discovery of the latter in early Egyptian tombs, shows it to

ive been familiar to Egyptians and Israelites before the Exodus. It seems that

,
ancient times a good deal of the spice came from India to Egypt, and indeed that

affic continued as late as the beginning of the last century. It has now, however,

itirely ceased, owing principally to the very extensive cultivation of the plant

I Russia, Hungary, Holland, Morocco, and elsewhere. Semler (Trop. Agrik.,

)00, ii., 584) points out that all trade in coriander-seed to Continental Europe
now disappeared.
Cultivation.—Coriander would seem to be sown at various seasons in the dif-

ant provinces of India, frequently as a mixed crop—the cold season in Bengal

id the United Provinces, the rainy season in Bombay and the autumn in Madras,

^uthie and Fuller state that it is largely grown in Nepal, whence the fruits are

ported to the Basti country. In the Panj4b it is said to be raised in every

strict, being frequently seen in the fields in a semi-wild state. Owing perhaps

the irregularity of its culture, statistics of the area under the crop or of the

lual outturn are not available, and no suificient data can be obtained on which
base calculations.

The leaves are eaten by the Natives as a vegetable, also in curries. The
lits (seeds) are universally employed as a condiment ; they are one of the in-

lients in curry, in confectionery, and in the flavouring of spirits. Many
ledicinal virtues are also attributed to the plant. From a European point of

iew by far its most important use is the extraction of a volatile oil. According
Gildemeister and Hoffmann (Volatile Oils, 1900, 541-4) this distillation is said

have been first mentioned by Porta in the 16th century ; the oil was included

the price ordinances of Berlin (1574) and of Frankfurt-a-Main (1587). It is

sforred to as an ingredient in sweetmeats in Camerarius' edition of Matthiolus'

IreuUerhuch (1611, 265 c). Gildemeister and Hoffmann, moreover, state that a
rue insight into the composition of the oil was brought about by Semler (1891)

id by Barbier (1893). Its sp. gr. is 0*870 to 0885, and it is soluble in three

rts of 70 per cent, alcohol at 20° C. (68° F.). But apparently the constituent

which the specific odour should be attributed has remained undetermined.

\Cf. Schimmel & Co., Semi-Ann. Sept., 1895, 20-2.] The Indian fruits have the

jwest yield of oil, 0-15 to 0-2 per cent., and are accordingly never used for distilla-

ion on a large scale. The best fruits for that purpose are those from Moravia,
"mringia and Russia, which manifest a yield of 0*8 to I'O per cent. It seems
fortunate that the high prices which have lately been paid for coriander fruits

lould not have benefited India (Schimmel & Co., I.e., April-May, 1904, 36).

TRADE.—The total exports of coriander from India stood in 1903-4 at 62,566
t.. Rs. 3,87,796—an mcrease on the 52,827 cwt., Rs. 3,47,318. of 1899-1900—

id have since risen to 72,670 cwt., Rs. 7,18,340, in 1906-7. Most of the traffic

from Bengal and Madras to Ceylon and the Straits Settlements. It is not
38sible to obtain any details of the coastwise or inland traffic, but the plant is

rgely grown in Nepal and exported thence in considerable quantities to the
Jnited Provinces. The price in India is about Rs. 3 per 35 lb.

[Cf. Birdwood and Foster, E.I.C. First LetUr Book, 199, 480 ; Paulus
Hgineta (Adams, transl.), iii., 189 ; Taleef Shereef (Playfair, transl.), 82

;

Iton, Stat. Ace. Dinaj., 188 ; Rept. Ind. Hemp Drugs Comm., iv., 57, 215,

5, etc. ; Blochmann, Beit, zur Entioick. Offlc. Somen und Fruchte. Diss. Bern.,

1901.]
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D.E.P.,
ii., 572-3.

Emery.
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Artificial

Production.
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CORUNDUM, Ball, Man. Econ. Geol. Ind. (ed. Holland), 1898, pt. i.

;

Middlemiss in Rec. Geol. Surv. Ind., 1896, xxix., pt. ii., 39-51 ; Holland,

Rev. Min. Prod, in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 105. Emery-
stone, kurund, samada, etc.

It is perhaps unnecessary to do more than refer the reader to the accounts of
Indian coriuidum contained in the publications cited above. The corundum
gems, viz. rubies, sapphires, garnets, spinels, etc., will be found under the heading
of Gems (pp. 558-60).

Holland {I.e. 105) observes that the use of abrasives in manufacturing com-
munities seems to be on the increase, and that whereas emery formerly served
most requirements, piu:er forms of corundum have now been discovered in

quantity and natural corundum has to meet many artificial competitors. In
the United States carborundum is manufactured by electric power to the amount
of about 1,700 tons a year ; bauxite is used to make artificial corundtun at Ni-
agara, and crushed steel is being employed to an increasing extent as a substitute.

In India natiu-al corundum is scattered as isolated crystals through the rock,

and although for many generations Indian armourers and lapidaries have been
supplied from a few comparatively rich deposits, it is doubtful whether these
workings will even hold their own against the importation of cheap abrasives,

much less prove a paying source for an export traffic. The chief supplies of

Indian corundum would appear to be in Mysore and Madras, the total production
from the former State having varied from 2,937 cwt., valued at £698, in 1898, to

574 cwt., valued at £108, in 1902. Conmdum occurs in A?sara, Hyderabad,
Panjab, etc. The deposits of Biu-ma are of coiirse famous for rubies, and
since 1882 large sapphires have been obtained in Kashmir. The total production
and trade for all India is quite indefinite, since much of the corundum sold in

Delhi, Agra, and Jaipur, etc., is casually collected and sold by villagers. Since

1898 considerable interest has been roused by the Canadian separation of corun-
dum from nepheline-syenite, such as occurs in the Coimbatore district. The product
thus obtained has apparently been found profitable for export.

D.E.P.,
ii.,'.575.

Hazel.

Food.

Timber,

CORYLUS COLURNA, Linn. ; Fl. Br. Ind., v., 625 ; Lawrence,

Valley of Kashmir, 74, 79, 81 ; Gamble, Man. Ind. Timhs., 684 ; Rec. Bot.

Surv. Ind., i., 39, 187, 210 ; Collett, Fl. Sim., 476. The Indian and
Constantinople Hazel, urni, winri, thankoli, jangi, shurli, ban pdlu, geh

;

CUPULIPER^.
This, the Indian representative of the European hazel (r. Areiiana), is a

moderate-sized tree of the North-West Himalaya between 5,500 and 10,000 feet.

It flowers in March-April and ripens its fruits in the rains. The nuts are

smaller than the European hazel but are very largely eaten and traded in all

over India, chiefly by the Kabulis. The Afghanistan and Kashmir nuts are

superior to those of the British Himalaya. The wood is used for making spuming-
wheels, and invariably for the big spoons with which tea is ladled out ; it is

moderately hard, does not warp, and shows a grain resembling Bird's-eye Maple.

D.E.P.,
ii., 575-7.

Talipot.

Flowering.

Fans.
Baskets.

CORYPHA UMBRACUL.IFERA, Linn, ; Fl. Br. Ind., vi.,

428 ; Forster, PI. Esc, 1786, 49 ; Dodge, Useful Fibre Plants of the World,

135, pi. ix. ; Semler, Trop. Agrih, 1897, i., 724 ; Talbot, List Trees, etc.,

1902, 343 ; Gamble, Man. Ind. Timbs., 732-3 ; Prain, Beng. Plants, ii.,

1090-1 ; Rec. Bot. Surv. Ind., iii., 293 ; PALMEiE. The true Talipot

Palm or tala, tali, bajar-battuler (or battu), tara, codda-pani, talip-panai,

shritalam, bine, pebin, pelin, etc. A tall fan-leaved palm of Ceylon and
the Malabar coast, cultivated in Bengal and Burma.

Common in the moist regions of the Madras Presidency and not uncommon
in Bengal, where Roxburgh regarded it as " native." It is often planted in

gardens near the sea-coast and flowers once, usually when about forty years old,

after which it ripens its seed and dies. Many of its uses and vernacular names
are identical with those of Bomsann flubeiii/ef, the Palymyra or Talipot of

Bengal (seep. 170), a circumstance which has given rise to much confusion.
The leaves are very large, often ten feet in diameter ; are made into
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fans, mate, umbrellas, etc., very largely worked up as baskeU, and Htrips

are utilised as writing materials (ota). [Cf. Wiesner, Die Rohat. des Pfianzenr., ii.,

46'i~6 ; Hoernle, Epigraphical Note on Palm-leaf, Paper and Birch- bark, in Journ.
Aa. Soc. Beng., Ixix., pt. i., no. 2.] The whole subject ^of the polished strips of

palm-leaves is worthy of careful investigation, since (like those of »ar«a«Mj») they
are coming into use in Europe in the construction of ornamental braids. Turning
now to the stem fibre, it seems probable that after removal of the pith (to be
used as a kind of sago), the long fibro-vasoular cords might be employed in the
same manner as kittul fibre (see Caryota urens, p. 286). The fruits (seeds) are
nearly as hard as ivory and are extensively employed in the manufacture of

beads, or are coloured and sold as cored, or even made into small bowls, etc. In
Europe they are employed in the manufficture of buttons. They are known in

the trade as bazarbatu, bajurbet or bayurbatum nuts, and a fairly considerable Trade.

flxport in these goes from Bombay. The trade is chiefly carried on by Arabs.

CRATvEVA RELIGIOSA, FoiMt. ; Fl Br. Ind., i., 172; D.E.P.,

Gamble, Man. Ind. Timbs., 32 ; Duthie, Fl. Upj)er Gang. Plain, i., 52; Cooke ii., 583-7

Fl. Pres. Bomb., i., 42 ; Brandis, Ind. Trees, 32 ; Capparide^. The hrarua,

rtia, barun, barmdl, barana, warxina, bildsi, bila, tikto-shak, kumla,

ralingam, bitxisi, nirvdla, uskia, nirujani, kadet, etc. A moderate-sized

Biduous tree occasionally becoming common throughout India, Burma
Ceylon. In some localities undoubtedly wild (Malabar, Kanara, etc.),

[others introduced and cultivated by roadsides.

By the earliest writers on Materia Medica (both Native and European) this

was confused with .Kgie Martneiofi, the bel fruit (see p. 26), and both
are often given the same vernacular names. There would seem to be two

sties, *' xut-vnia. Ham., €ind *'. Koxburf/hii, Br., of which the former yields

and the latter a bark employed in Medicine. It would seem probable
kt the rubefacient leaves attributed to this plant may in reality be those of

lie—the true bel. Like that of the bel the fruit is mixed with mortar to form
>ng Cement, whilst the rind is used as a Mordant in dyeing. The fruit is

sometimes eaten. The Wood is employed in the construction of drums,
iels, writing-boards, combs, etc., but it is not durable and is very liable to

' attacks of boring-beetles.

Medicine.

Cement.

Wood.

CROCUS SATIVUS, Linn. ; Fl. Br. Ind., vi., 276 ; Maw, D.E.P.,

WIS Crocus, 1886, 56-72, 167-73 ; also Lacaita, app. i.-xx. ; Iride^. ii-. 592-3.

con, safran, jdfran, zafran, kesar, kecara, kurkum, kunkuma, SaflPron.

tmirajanmd, saurab, kungumanu, kong, etc. The Crocus would appear
be a native of South Europe, but has long been cultivated at Pampur

I Kashmir, and, according to Honigberger, was formerly a State monopoly.
The antiquity and value of the Ktishmir trsAe may be inferred from the Kashmir,

cumstance that kunkuma is mentioned in the Sanskrit Medical Glossary

—

ivaprakdsa—and is referred to by the Emperor Baber {Memoirs, 1519, 313),
Abxil Fazl (Ain-i-Akbari, 1590 (many passages)), and by Jahangir {Memoirs
ice, transl.), 125). An interesting account of the modem Kashmir trade is

Cen by Lawrence {Valley of Kashmir, 1895, 342-4), who relates a curious
and with regard to its introduction which would seem to involve a
it antiquity. The following passages from his account may be here
9n :

" For seed purposes a particular aspect and sloping ground are required,
it takes three years before the bulbs can be planted out in the

ill square plots where the saffron is to be grown. These plots must remain
low for eight years, and no manure can be given to them and no assistance
ren in the way of water. When Once the bulb has been placed in the square

it will live on for fourteen years without any help from the cultivator, new bulbs
being produced and the old bulb rotting away. The time for planting out the Seasona.

bulbs is in July and August, and all the cultivator haa to do is to break up the
surface gently a few times and to ensure the proper drainage of the plot by
digging a neat trench on all four sides. The flowers appear about the middle of
October, and the purple blooms and the delicious, though somewhat overpowering,
•cent of the saffron turn the dry, uninviting plateau above P&mpur into a rare
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and wonderful garden." " When the flowers are collected the real work of ex-

tracting saffron commences. The flowers are dried in the sun, and the three
long stigmata are picked out by the hand. The stigma has a red orange tip, and
this tip forms the shahi zdfran, the first-quality saffron. The long white base of

the stigma also makes saffron, but it is of inferior quality to the tips. The saffron

thus collected in a dry condition is known to the trade as mongla, and fetches

one rupee per tola. When the mongla saffron has been extracted the sim-dried
flowers are beaten lightly with sticks and winnowed. Then the whole mass is

thrown into water, when the petals swim and the essential parts of the flower

sink. The parts which have sunk (niwal) are collected, and the parts which have
risen to the top are dried and again beaten with sticks and then plunged into

water. The process is repeated three times, and each time the niwal becomes
poorer. One form of adulteration is to mix niwal of the third stage with niwal
of the first process. The saffron obtained in this way is lighter in colour and of

fainter scent than the mongla, and is known to the trade as lacha and sells at

twelve annas per tola. The saffron when made is sent to x\mritsar and other
trade centres by registered post." It has often been sviggested that the cultiva-

tion might be extended to other parts of India. [C/. Journ. Agri-Hart. Soc. Ind.,

1899, 1054-60 ; Planter, April 21, 1900 ; etc.]

The principal use of saffron is as a Dye and as a colouring material for cheese,

puddings, etc. It is too expensive to be extensively employed in India, but is

in request at princely marriages, and for the caste markings of the wealthy. Its

supposed medicinal properties are discredited, its position being an element in
" black magic." [Cf. Hertodt, Crocologia, 1670, 274-8.] As an auspicious
colour its use survives in the " Saffron Cakes " of many parts of Europe. For
full particulars of the economic and domestic uses consult the Pharmacographia
of Fluckiger and Hanburyand the Pharm,acographia Indica (iii., 453-61). Indian
cheap substitvites are (arthattttin and xyvtantiivH.

Trade.—The foreign imports of saffron into India amounted in 1899-1900 to

29,974 lb., valued at Rs. 5,43,038 ; in 1903-4 to 38,141 lb. at Rs. 6,05,208 ; and in

1906-7 to 43,727 lb. at Rs. 6,27,333. Almost the whole traffic is from France to

Bombay. A small quantity is re-exported to Hongkong and Arabian ports.

The total amoimt in 1906-7 was 6,234 lb., valued at Rs. 61,702. No particulars

of the Trans-frontier supply are given in the official publication of the trade of

British India by land routes.

D.E.P.,
ii., 595-613.

San-hemp.

History.

Names.

CROTALARIA JUNCEA, Linn. ; Rheede, HorL Mai, 1689,

ix., 47, t. 26 ; Burmann, Thes. Zeijl., 1737, 82 ; Rumphius, Herh. Amb,
1750, v., 279, t. 96, f . 1 ; C. hengalensis and juncea, LamJc. Eticycl., 1786,

ii., 196 ; C. juncea, Linn., in Roxb., Corom. PL, 1798, ii., t. 193 ; Bot. Mag.,

1799, t. 490; Roxb., Trans. Soc. Arts, 1804, xxii., 369 etseq.; 1806, xxiv., 149

et seq. ; Carey, As. Res., 1808, x., 11-4 ; Fl. Br. Ind., ii., 79 ; Leguminos^.
History.—The later Sanskrit authors allude to the aarm fibre in such terms

as to leave no doubt that a fibre of that name has very possibly been known
in India from the most ancient times. Jones {Select. Ind. PI. in As. Res.,

1795, iv., 296-7) says that the " threads, called pavitraca, from their sup-
posed purity, have been made of sana from time immemorial ; they are men-
tioned in the laws of Manu." But the confusion that to-day is associated with
the English word " hemp," it is feared similarly prevailed for many ages with
the name sana. The account already given of the true hemp (Cannabis sativa,

pp. 249-56) should, therefore, be consulted, as also that on jute (Corchorus capsularis,

pp. 409- 11), and the observations recorded contrasted with the present description
of the san or sunn fibre. A very extensive series of vernacular names might be
given as denoting this plant, such as san, sanai, sani, sanbu, shanal, shanambo,
sanvu, sonalla, tag, ansa, suild, junah, jenappa or janapa {shanapam), chanam,
wucku and hana or sana. It was customary in India, in ancient times, and in

fact is so to-day, to distinguish the various forms of san or pat by qualifying
appellations. Thus, for example, the present plant (to distinguish it from the
true hemp) is called phul-sunn, bhagd-sunn, bdddl-sunn, arjha-san, san-tdg, or
chunpdt, the last name separating it from jute. The names ambddi or arr^dri
usually denote Hibiscus canuabintis, but pdtsan, mestapdt are intended to

separate that fibrous plant and its fibre from CrotnUivUi and CoreHotntf*. Sunn-
or san-hemp is the commercial name of the present fibre, but it is also known as
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Homp, False Hemp, Brown Hemp, Bombay or Salsette Hemp, Travanoore

ikx, Jrtblmlpur Hemp, etc. The names Deccuii Hemp or Ambari Hemp are
metimoH, though inoorreotly, given to this fibre ; they uaiially denote MihimfHm
HMtihtmim.

Tliouf?h found throughout the plains of India and Ceylon under cultivation DUtribuUmi.

thor art H source of fibre or as a special crop to renovate the soil or to be iised

ari IV food for milfh-co\v8). it htw not very auth(iritatively been recorded aa met
with in u wild condition. *'. tnunifuiia, Roxb., however, by modem botanists,
hiiH liuen rmlucod to f. Jitumt. Linn. His plant, Roxburgh says, was indigenous

t'oromandol. It has since been identified as the special form of *: Jmn-en
rown in Jabbalpur (and thus apparently affords a recognisable trade quality Jabbalpur

t fibre), but it nowhere has, as yet, been recorded as wild or even as cultivated Hemp,

luiywhere between these widely remote localities. It is thus more than probable
bt either the determination of f. tentiifoiia as the special Jabbalpiu* hemp
icorrect, or that Roxburgh was in error in regarding it as wild in Coromandel.

it be the Jabbalpur hemp plant, it would seem, from the economic standpoint,

lirable that it should be kept distinct from ordinary *'. Jniteea. Kurz says of

jMHcra that in Burma it grows " like wild, along the banks of the larger rivers." wud Fonna.

There are numerous purely indigenous species of <vo/« /«!•*« mot with all over
ia and Burma, many of which are weeds of cultivation, tolerated because of

lir value as green manure. In this connection it may, however, be added that

!ent experiments conducted at the Royal Botanic Gardens, Calcutta, support Recent

jilief that all the trade ciualities represent seasons of growth or methods of Eiperimenta.

oration of fibre, and not botanical forms. Thus botanical and historic evidence indigenoas

Lcur in the acceptance of this plant as indigenous to India, even although it to India,

not strictly speaking been found truly wild.

But it is very remarkable that hardly any of the early European travellers Silence at

kd botanists in India describe this fibre. Rheede gives an adniirable picture ^^^P**"

the plant but says nothing of its fibre. Rumphius challenges the accuracy of

le statement that a fibre is prepared from the bark, and supposes that the
trsons who say so had confused this with his Oanja Sativa—the " Capsular
trchorus," as Sir William Jones calls that plant. On the other hand, the
\%n-i-Akbari (1590, Gladwin, transl.) distinguishes two fibre plants—one with
iwers like the cotton and the other with yellow fiowers. The former was doubt

-

tiihiMPtiH, and the latter can hardly have been anything else but i-rotntnrin.

the Taleef Shereef (Playfair, transl., 1833, 98) we learn that the bark of

^na is used as hemp. Ironside {Phil. Trans., 1774 (ed. 1809), xiii., 506) gives

full description of the cultivation and then fwlds, " From the bark are made all

kds of rope, packing cloths, nets, etc., and from these when old most of the
bper in this country is prepared." Trew mentions that it was introduced into

le Physic Gardens of Chelsea in 1744. Hove {Toura in Qujarat, etc., 1787, 93)
kys that he saw, near Surat, t'rwta larin growing to a height of ten feet. Roxburgh
^rana. Soc. Arts, I.e.) gives full particulars of his experiments with both Coro-

idel and Bengal »an-heinp. VVissett (Treatise on Hemp, 1808) collected to-

ither the available information from all parts of the world regarding the better-

lown forms of hemp. Naturally san takes a prominent position in his work.
fact nothing new of importance has been discovered and next to no progress

le in the utilisation of this fibre, during the century that has come and gone
ice Wissett extolled its merits. But it is significant that in his great
irk only an incidental allusion is metde to the jute plant. Jute was at that
le viewed as a fibre of little or no importance. Buchanan-Hamilton gives

iteresting particulars of «an-hemp cultivation in Dinajpur {Stat. Ace. Dinaj.,

">0-l), and by Symes {Ace. Emb. to Ava, ii., 233) mention is made of

>milton's having observed it to be " growing spontaneously." Macpherson
list. Europ. Comm., 1812, 241, 391) gives the history of the efforts made by
le East India Company to have aan-hemp introduced into England as a sub-
Itute for Russian hemp. The Company procured their supplies from Salsette,

>ar Bombay, and sold these for less than they cost and even gave consignments
away for nothing, until they had expended £45,000 in the effort to introduce the Company's
fibre into European commerce. Yates {Text. Antiq., 1843, 318 et seq.), while Efforts.

discussing the Spanish broom or Spartum {SparHum Junrentn) of the ancients,

contrasts it with the «on-hemp of India. Linnaeus explains {Mant. PL, 1771,

439) that he gave the name Jimren (or rushy frotniaria) to this plant because of

its resemblance to the spartlmn Junreum. Clusius was of opinion that there
were two apartons known to the ancients—the one the modem Spanish broom, Spartam.
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and the other the modern esparto grass {stixtn tenneimsima), the juncus of

dry soils alluded to by Pliny. Etymologically the word sparton denotes some-

thiag twisted, and since both the Spanish broom and the esparto have from very

ancient times been twisted into string and rope, both might easily enough have
been called aparton. It is curious that the sparton of the Greeks should have
denoted (in one of its meanings) a plant so closely akin to the sana of classic India.

[C/. Hanausek, Micro. Tech. Prod. (Winton and Barber, transl), 1907. 84-5.]

CULTIVATION.—Seasons.—It is not possible to obtain returns of the

area under this crop, nor of the extent of the traffic in the fibre, since it is

placed under the heading " other fibres " or under '' hemp." It is usually-

grown by itself in small plots or in long strips through fields, but is never

apparently produced as a mixed crop proper. Throughout India as a

whole it is a kharif crop—that is to say, it is sown about the commencement
of the rains and cut at the end of September or beginning of October. It

is thus o£E the ground in time to allow of its being followed by a rahi crop

in the same year. But in some parts of India it would seem there is another

crop of san. Thus in the Thana and Kolaba districts of Bombay it is

sown in November on moist fields near the sea-coast, following early rice.

The stalks are pulled up by the roots in March. Hove speaks of the

crotalaria of Surat as sown in November. In Khandesh it is sown in

June and reaped in October ; in Kolhapur the seasons are August and

December ; in Poona, July and October.

In the Central Provinces and the United Provinces it is a kharif crop,

being sown with the advent of the rains, and in Bengal a little earlier,

namely from April 15. Roxburgh speaks of it as sown in May and June

and as flowering in August. He tells us that Coromandel and Bengal

seed were sown in the Botanic Gardens, Calcutta, at the same time in June,

but that the former did not commence to flower till October, the latter

having been in ripe fruit in September. He accordingly called the Coro-

mandel " Winter Sunn." In the Ain-i-Akbari, sanna is mentioned as

bearing its yellow flowers in spring. Royle {Fibrous PI., 274), speaking

of Commercolly, says there are two kinds—one sown in June and cut in

August, the other sown in April ; but this latter kind, he adds, is in Dacca

sown in October. In Madras the sowings would appear to be even still

earlier, namely February 15.

Thus while the mean period of sowing is about the beginning of the

rains (or in June), saw-hemp may be sown in almost any month, and

occupies the ground from four to five months. This is an important

feature, and doubtless accounts for the varying colour and quality of the

fibre in market. It seems, in fact, of vital importance to bear this in mind,

in view of future efforts at extended production. It is difficult to believe

that, as with rice, so with san, a wide range of sowings could be possible

unless the plants are accepted as representing different races and hence very

possibly different qualities of fibre produced after centuries of adaptation

to various environments. In fact it would seem fairly certain that these

climatic conditions, though they cannot be identified by the botanist as

separable varieties or even races, are nevertheless industrially quite

distinct. To grow a rabi crop during the kharif season or vice versa may
be to destroy entirely its distinctive merit. This subject has not as yet

received the degree of attention that it deserves. We have been content

to read of special qualities of fibre without any attempt having been made
to ascertain whether these are due to superiority in stock, to climate, to

seasons of cultivation or to method of preparing the fibre. It would
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socm from the Calcutta experiments that all the forms hitherto grown

troni seed procured from such remote localities as Vizagapatam, Jabbalpur,

I'hiliibit, etc., have resulted in plants of varying stature, size of flower,

I

etc., but in no structural departures that could justify even varietal

bositions being assigned to them.

p Soil.—When grown as a fibre crop it requires a light and not necessarily SolL
k very rich soil. It cannot be grown on clay nor on inundated lands. It

lourishos on moderately deep and fairly retentive soils, such as those used

|Dr irrigated crops. But when raised with a view to soil-improvement it

ight be grown on almost any soil. The practical experiments that have
leen performed would seem to show that when cultivated on too rich

soils the merit of the fibre deteriorates. Wissett, for example, remarks

that it will not grow at all on clay soils, that on rich soils the fibre becomes
coarse and on high and dry soils it is best of all. On the other hand
oxburgh, speaking of C. tenuifolia and of the North Circars, affirms

at strong clay soils suit it best.

oreea- manuring.—The cultivators of India have all along recognised oreea

is plant as a useful aid in soil-improvement. It may for that purpose

ore especially when employed exclusively as a green manure) be grown
all sorts of garden soils and rice-fields, especially if infested with

eeds (see Vitis, p. 1116). For this purpose it is usually uprooted when
o to two and a half months old and then ploughed in, especially when
Uowed by potatoes. The cultivators regard renovation in this manner Preferable to

preferable to a manure of one to two maunds of oilcake per acre. It ^''c*''^-

therefore surprising that the practice is not more general. Early
bughing is of course involved and more labour than is customary has
be given. Mukerji {Notes on a Tour in the Jute Districts) says :

—

" The cultivators were asked why they did not grow «on-hemp more largely objections

a rabi crop and a preparatory crop for the jute when they themselves asserted to its

t by doing so they got two maunds of jute more per bigha. They replied Cultivation.

.t they must grow kalai and other food-crops, and that one special objection
the «an-hemp was the retting of it produced a most filthy stink which was
bearable to them, and as there is water only in tanks and khah at the dry Retting
son when san is retted in this district, fish die off if retting of son is done otenaive.

the tanks and other places where there is fish. Owing to these objections,
ey cannot grow aan-hemp extensively, but the cultivation of this useful crop
evidently extending. Kalai and mustard £ire the standard rabi crops here,

Wt a good deal of aan is grown chiefly with the object of benefiting the suc-
iing jute crop.
" Why a short variety of aan (called ghati) should be chosen for feeding cattle Ohati Variety.

d afterwards ploughing in as green manure does not appear clear. The taller

.riety, though better suited for extraction of fibre, also seems to be more valuable
T manurial purposes, as it has far more organic matter in it and the root residue
list be also larger. The raiyats recognise that the growing of the larger variety
r fibre also has a beneficial effect on the soil."

Tillage.—jSan-herap is most in favour as a catch crop. The seed is Tillage.

wn thickly, hence the value of the crop as a weed-exterminator. In some weed-kiuer.

ports as much as 80 to 120 lb. of seed to the acre are spoken of, in others

lb., and in still others half that amount. The plants should be from
to 4 inches apart each way. MoUison (Textbook Ind. Agri., iii., 226)
serves that a luxuriant crop cannot be grown without careful tillage.

uick growth is necessary whether raised for fibre or as a green manure. Quick Orowth.
" A smooth friable bed is, therefore, required, and this can only be obtained
by ploughing and repeated harrowings. The seed is generally drilled Diui-sown.

in July ; in the Deccan with a four-coultered drill, first lengthwise then
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across the field. The drill coulters" are 12 to 14 inches apart, and the

double drilling secures even distribution of the necessary heavy seed rate

(about 70 lb. per acre). If the seed germinates properly, no further

cultxire is required until the crop is ploughed in as green manure or reaped

for fibre."

Diseases and Pests.—Yery little is known regarding the enemies of

this plant. Maxwell-Lefroy {Agri. Journ. Ind., i., pt. iii., 187-91 ; also

Memoirs, Dept. Agri. Ind., 1907, i., 158, etc.) gives particulars of three

moths, the caterpillars of which often do much harm to the crop.

Harvest.—It is customary to read that the crop is harvested after the

flowers have appeared, but in certain localities the plants are left on the

field until the fruits have begun to form, and in some instances even until

they are ripe. " The finest, strongest and best fibre may possibly be got

from plants which are not dead ripe, but very good fibre as well as seed

are got from a ripe crop " (Mollison). In most cases the plants are

pulled up by the roots, in others the stems are cut with a sickle close to

the ground. They are left on the field for a few days to allow of withering,

and are then stripped of their leaves ; these are regarded as a necessary

return to the soil. The stems are tied into neat bundles that may be

easily handled, each containing not more than 100 stalks. The bundles

are then preserved for two or three weeks until they are thoroughly dried,

and the remaining leaves and seeds are thereafter thrashed out. But as

with jute so with san fibre, much difference of opinion prevails regarding

the nature and extent of withering necessary before subjection to retting.

Mukerji {Handbook Ind. Agri,, 307) says that in the damp cUmate of

Bengal stacking before retting injures the fibre. Stacking is therefore

very little practised in that province.

Separation of Fibre.—The dried bundles are tied into larger bundles,

then placed in pools of water and weighted with stones or logs of wood,

until they are completely submerged, much after the fashion detailed

regarding jute, only that since the steeping takes place usually in the

hot months, a period of five days is ordinarily sufficient, but in cold weather

eight or nine days may be required. In some instances retting in damp
mud on the margins of tanks or lakes seems to be the system followed

;

in others complete submergence in water is deemed essential. By some

writers stagnant water is condemned as destroying the colour and lustre of

the fibre, running water being advocated as preferable. But this seems

a mistake, as longer retting would certainly be required in running water.

It is also sometimes customary to set the lower and thicker ends of the

stems into water for twenty-four hours, so as to secure for these a longer

retting than is necessary for the upper portions. In deep water longer retting

is required than in shallow. In Salsette there is said to be very little retting,

and this circumstance is claimed as the reason of the superiority of the

fibre there produced. In many localities the complaint is made that

sufficient water does not exist at the harvest season to allow of an extended

production. This difficulty, it would seem, might be easily and conveniently

disposed of by drying the stems and stacking them till a more convenient

season. Districts with a limited supply of water are those where stacking

would be easy. The stacking of hemp is moreover believed, if anything, to

improve the fibre, and should be tested with saw-hemp.
The process of stripping and washing the fibre is very similar to that

pursued with jute, but more difficult and laborious. The strips of fibre
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ire repeatedly heaten on a stone with a stick, then lashed on the surfiw©

I iti the water. This beating and lashing may have to be repeated two or

^uree times before a thoroughly clean fibre is produced. The hank of

^n>re is now wrung out, to remove the water, twisted and folded into a

^Barticular fashion, and hung out to dry and bleach. It is then plaited

^feireefold into a tail, and in that form is usually seen in the market, but it

pu often been urged that it would be advantageous to discontinue the

habit of plaiting the fibre. It will thus be noted that regarding each and
[Very stage in the separation and cleaning there is as great a <livergence

opinion as with most other aspects of the industry.

If required for textile purposes, however, or even for the string employed
the construction of fishing-nets, it is opened out and combed or crudely

tched. In most of the reports furnished in Europe regarding this

re its shortcomings are attributed to incomplete or excessive retting

to imperfect cleaning, breaking and scutching, never to inherent defects

the fibre itself. The loss between washed and scutched fibre is about

e-third the weight. Hence the difference in price offered does not,

a rule, tempt the growers to go in for much cleaning.

Yield and Price.—It is generally said that the finest qualities fetch

India about one rupee for five pounds. As met with in the bazdrs

fibre occurs in tangled masses of a dull greyish or greenish-white

our. An official of the Calcutta Ciistom House, to whom an application

made for information regarding the trade in Indian hemp, furnished in

1 many useful particulars. The best country hemp comes from Bombay
d is called Rajpore or Dugaguddi ; it is about four feet long and fetches

. 16 to 18 per cwt. The next best is the Jabbalpur, the value of which is

11 to 13 per cwt. The third grade is Phillibit and the last the Bengal,

e exports are chiefly in the most inferior stufE. In Messrs. Ide &
tie's Monthly Circular quotations are made of Allahabad, Jabbalpur

d Bengal hemps, and these would seem to average from 14 to 18 shillings,

t a particular shade of colour is desired, and parcels with that colour

ch higher prices, irrespective of strength, the object being to allow

admixture with Russian hemp. Mollison records the yield of an
rimental cultivation in Poona. The dried stalks scaled 6,280 lb.

d the cleaned fibre 520 lb. per acre. Mukerji gives the yield as

to 1,200 lb., or an average of 640 lb. (8 maunds) per acre, worth
. 50. A sample examined at the Imperial Institute in 1896 was valued

£15 to £16 a ton in London.
Properties and Uses of San Fibre.—For results obtained by the early

rimenters consult the Dictionary. Although the Indian factories use a

r amount of san in the production of the rope and string generally spoken
as country-hemp, little or no progress has been made to place the pro-

ction on a sound basis. Madras and Bombay might each have an
dustry, which if it did not rival the Bengal jute trade might meet some
the markets for that fibre and supply a want for an article of a slightly

gher quality. It is indeed surprising that this fibre has not by now
ome an established and valued feature of the commerce and industry

India. Some few years ago, as co-author of a small book on the Indian
ibres and Fibrous Substances (Cross, Bevan, King and Watt, 1887, 28-30),

I wrote, " It is impossible to urge too strongly the claims of this much-
neglected fibre—a fibre which seems to have suffered severely through the

immense success of jute obscuring for a time the properties of all other
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bast fibres." " During Tthe Colonial and Indian Exhibition numerous

inquiries were made as to why it was that so little of the better qualities

of saw-hemp were procurable. Mr. Collyer and several other brokers and
merchants stated that their only difficulty in pushing the trade in saw-

hemp was their inability to procure a uniform and a large enough supply."

Dunstan {Imf. Inst. Tech. Repts., 1903, 70) similarly observes, " The
literature on this fibre is extensive, betokening much interest in its

qualities, but up to the present the material has been exported only to

a small extent." Two sets of samples were sent to him for examination,

viz. from Burma and Calcutta. The results of the chemical analyses of

these are given, and it may be said that the ash in the Calcutta sample was

considerably higher than in that from Burma, but all the features brought

out wereregarded as indicative of high quality. Microscopically the ultimate

fibres were found to be rather long—5 to 8 mm.—and seen to end abruptly

instead of tapering, while the walls were rough and irregular in outline.

As to the utilisations of the fibre, these may be briefly stated as identical

with those of true hemp—namely the production of cordage and canvas,

the waste or tow going to the paper mills. But in India by far the most

important use is the employment of san-hemp for the cordage of fishing-

nets. In this connection it may be mentioned that Mr. V. P. Kibeiro,

Sub-divisional Forest Officer, Bassein, West Thana, contributed to the

Eeporter on Economic Products a most interesting account of the deep-

sea nets used by the Koli fishermen (since published in the Agri. Ledg.,

1905, No. 7). These are huge traps 160 feet long and 70 feet in diameter.

They are constructed entirely of saw-hemp, and may cost as much as

Es. 250 each. The mesh decreases from 6J to | inches progressively, from

the mouth to the apex of the net. The fibre is carefully tanned. The

repairing and tanning of the net cost about Rs. 8 a month. The inference

from this is that the fibre is only durable under sea-water when fully

tanned. The woodwork of these deep-sea nets, it may be added, is pre-

ferably that of Adina cordifolia. Throughout India fishing-nets are

largely made of saw-hemp, though not exclusively so. Those of Karachi

are chiefly moc^ar or akanda fibre (Calotropis gigantea, p. 207) and those

of Assam and Eastern Bengal rhea fibre (Bcehmeria nivea, pp. 146, 157).

TRADE IN SAN HEMP.—As already observed, nothing of any value

can be said authoritatively regarding the extent of production or utilisation

of this fibre, since it is not separately recorded in the Trade and Agricul-

tural Statistics. It is grown in every province, and nearly universally used

by the people of India. It seems probable, however, that of the exports

to foreign countries shown as " Raw Hemp" of Indian produce, a large

proportion is saw. The only other fibre of importance (and that one of

comparatively recent origin) is indicated by the exports of Indian Agave

fibre (Sisal hemp). Of the imports of raw hemp the major portion is

doubtless Manila {Musa textilis), and lastly of the imports of hemp
manufactures the major portion is doubtless canvas and rope of Russian

hemp. The traffic under these headings may be here exhibited :

—

EXPOBTS. 1876-7. 1886-7. 1896-7. 1905-6. 1900-7.

Raw ..

Manufactured

Rs.
7,58,856

2,035

Rs.
16,41,384

262

Rs.
23,11,179

15

Rs.
54,19,756

nil.

Rs.
68,73,395

240

Totals 7,60,891 16,41,646 23,11,194 54,19,756 68,73,635
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THE PtJRGING CROTON
CUCUMIS

MELO
Sweet Melon

iMFOBTSk- 1876-7. 1886-7. 1896-7. 1906-6. 1906-7.

lUw
Manufactured 8.108

1,71,796
42,623

2,93,167
69.980

6,62,777
46,066

6,94.623
32,330

TOTAT* 1,37.098 2,14,418 3,63,087 6,97.843 7,26,963

r

It will thus be observed that while both the exports and the imports

have increased very considerably within the past twenty-seven years, a

scrutiny of the details reveals the fact that the most important improve-

ment has taken place within the last six or seven years and is due mainly
the expanding supply of Indian Aloe Fibre (see Agave, 44r-5).

CROTON TIGLIUM, Uun. ; Fl Br. Ind., v., 393 ; Pharnuicog. D.B.P.,
liuL, iii., 281-6 ; Gamble, Man. Ind. Timbs., 1902, 614 ; Euphorbia(je;b. ii., 617-20.

he Purging Croton, jaya-pdla, jaypdl, kanakaphdla, jamdl-gota, nepdl, Croton.

vdlam, kanaka, bori, dand, etc. A small tree met with under cultivation

ihroughout the greater part of India ; said to be naturalised in Eastern

engal, Assam, and elsewhere.
Gamble states definitely that it is not indigenous. It was apparently first

escribed by Acosta in 1578,
_
and subsequently by Rheede in 1679, then by

umphius in 1743. The purging croton grows on the poorest soils, such as waste Cultivation.

ds, from the sea-level up to about 3,000 feet. Under cultivation no special care
necessary, and it will fruit in the second year. It has been spoken of as a
ade-treo for coffee. A little of the powdered oilcake forked into the soil has been
ommended as a protection for tea and other plants from grub and white ants,

he nuts yield a large amount of medicinal Oil which may be administered Medicine,

as a violent purgative, or applied externally as a powerful vesicant. An inquiry
made by Prof. W. R. Dunstan and Miss L. E. Boole into the nature of the vesicating Vesicant,

constituent resulted in their obtaining " a small quantity of a yellow oil which,
after a time, became a transparent resinous mass, intensely active and burning
without ash. It was found that crotonoleic acid owed its vesicant properties to

small proportion of this resin, to which the name of ' croton resin ' has been
rovisionally given " (Imp. Inst. Journ., 1896, ii., 264). It is said that croton

_il is used by fraudulent manufacturers as an adulterant of tincture of iodine.

[Cf. Brit, and Col. Drugg., 1901, xl., 176.] The seeds have similar properties to
[jthe oil and are fairly largely used by the Natives of India. Kino-like exudation
has been discussed by Hooper {Rept. Labor. Ind. Mtis., 1905-6, 34). Messrs.
earson. Squire & Francis say that if the London price be taken as 25s. to 35«. Trade,

r cwt., the freightage, insurance and brokers' conunission would have to be
ome by the shipper. It is better to express the oil before transit since much
lost on the voyage. For kino see Pterocarpus Marsupium (p. 908).

CUCUMIS, Linn. ; Fl. Br. Ind., ii., 619-20 ; DC, Orig. CuU. Plants, D.E.P.,
•258-62

; Cogniaux, DC, Monog. Phaner., iii., 479-507 ; Cooke, Fl. Pres. ii-, 626-38.

Bomb., i., 534-6 ; Duthie, Fl. Upper. Gang. Plain, i., 371-4 ; Prain, Beng.
.Plants, i., 522-3 ; Cucurbitace^. A genus of climbing herbaceous plants

irhich embraces twenty-eight species, of which more than half are

jcognised as African and only three or four Indian. It is noteworthy,

lowever, that of the Indian forms, two are the Melon and Cucumber
[(economically very far the most important of all) and the third is C.

trlf/ofiuHf Roxb.—a truly wild plant, never cidtivated nor its fruits eaten.

C. Melo, Linn. ; Duthie and Fuller, FieM and Garden Crops, pt. ii., Sweet
51, pi. 1; Sweet Melon, kharbuja, karbuz, kharmuj, tarbuj, dungra, chibuda, ^^^^^
ffidhro, zaghun, sarda, vellari-verai, mulam-pandu, remo, etc.

Most of the early travellers speak of the best melons of India being grown History,

from imported soe<l. The Emperor Baber makes, in fact, no mention of Indian
melons, but extols those of Samarkand. So also in Akbar's time none of the
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CUCUMIS
MELO
Melon

THE MELON

'L'he Sarda
Melon of

£abul.

Safedah
Melon of
Lucknow.

Oultivation
for Pood.

Floating
Gardens,

OU.

Medicine.

PestB.

Phut and
Kachra.

five sorts spoken of in the Ain-i-Akhari (Bloclimann, transl., 65) were Indian;
all are stated to have come from Badakshan or Kabul. Linschoten

(
Voy. E. Ind.

(ed. Hakl. Soc), ii., 35) observes that the Indian melons are not so good as those
of Spain, and have to be eaten with sugar. Tavernier speaks of the Indian
melons as grown from Persian seed. Firminger {Man. Oard. Ind. (ed. Cameron),
1904, 225-9) mentions several kinds of melons as specially excellent. The
best or first class is the sarda, a native of Kabul, which does not succeed in
India ; the second is also a Kabul melon successfully grown in India. Aitchison
{Prod. W. Afghan, and N.E. Persia, 48-9 ; Kew BuU., 1894, 75) is of opinion
that the sarda failed because it was not vmderstood. The early supply con-
sists of ordinary good melons, but the later, when ripened with frost, is the
sarda proper. It is covered over and left to matxare slowly. Some sarda melons
sent to Kew in 1894 arrived in excellent condition, and from the seed thus
obtained good fruits were grown at the Royal Gardens at Frogmore and else-

where. It is believed that sarda melons might be exported to Europe, where
they would fetch good prices as winter fruits. The third and perhaps the
finest of the Indian melons is the safedah or white melon of Lucknow, which
is grown in sandy loam along the banks or in the dry beds of the Gumti. It is

the size of a very large orange, flattened at both ends and white inside and out.
It would appear, however, that so far back as 1866 the Lucknow melon had been
allowed seriously to deteriorate, so that perhaps its present condition might
be considerably improved. In The Indian Agriculturist (June 12, 1866) Dr.
E. Bonavia gave an interesting account of this deterioration, and urged that
efforts should be made to improve the stock of the "chitla'^ or "speckled"
melon of Lucknow.

The Melon from an agricultural point of view is the most important species
of the genus fiu-umis, and is extensively cultivated for its fruits on the sandy
banks of Indian rivers. So soon as the water has fallen from the white sandy
banks of the Ganges and Jumna, for example, pits are dug and filled with manure
within which the melon-seed is deposited. These pits act as forcing-beds and
are protected against sand-drift by grass and thorn hedges constructed around
them. Less maniire is required when the silt of the river is of fairly rich quality
and contains organic matter. Sometimes, as at Ahmedabad, the plants are sown
in trenches instead of pits. They continue to fruit as a rule from April vmtil

the rising of the water in Jime overwhelms and destroys them. A popular
accovmt of the Indian melons may be found in Indian Planting and Gardening
(Oct. 3, 1904), and interesting descriptions of the growth of melons on the floating
gardens of Kashmir are given by Moorcroft {Agri.-Hort. Soc. Ind. Trans., i., 70),
by Rivett {Assess. Rept. Mir Bahri, 1898, 16), and by Lawrence {Valley of
Kashmir, 345-8).

The flattened and elliptic seeds yield a sweet edible Oil. Semler says the
quantity they contain is about 30 per cent, and that a considerable trade in it

exists from the Chinese port of Chefoo. It is a light thin oil, which dries slowly
and in addition to being eaten is employed in the soap industry. According to
Semler a considerable quantity was formerly exported from Sierra Leone and
Lagos, but the low prices offered have killed the trade {Trop. Agrik., 1900,
ii., 525). The seeds are also used as a cooling Medicine, though it is doubtful
if those of the various species are distinguished. In fact the seeds of c Meio
are commonly sold all over India as a cooling medicine in admixture with those
of v. JTelo, uar. iitilissimn, Beninenun eerlfera and Cifrttllns viilf/uriff. Melon-
seeds are also commonly used as a flavouring ingredient

—

bhang-massala. [Cf.
Cannabis sativa, p. 258.]

Pests.—Particulars of the cultivation of Afghan and Baluch melons in the
Lower Provinces, together with a description of the life history of the trouble-
some melon-fly, may be found in Jas. Cleghom's most useful paper {Journ.
Agri.-Hort. Soc. Ind., n.s., 1891, ix., 63-82). The melon is also attacked, like
other cucurbitaceous fruits, by a small red beetle. [C/. Ind. Mus. Notes, i., pt. ii,,

92-3 ; iii., pt. v., 57-8 ; iv., pt. i., 32-4, pt. ii., 92-3.] The wood-ash preven-
tative, usually adopted by the Natives, must be detrimental, and probably a muslin
frame would be found more effective, since only the young seedlings suffer as
a rule.

(a) var. Momordlca, fioxb., sp. ; Duthie and Fuller, I.e. 60, pi. xlix. ; Banerjei,
Agri. Guttack, 1893, 116. The phut or phunt, phuti, kachra (unripe), tuti, kakari-kai,
pedda-kai, thakhwa hmwey, etc. Mentioned as phooth in the Taleef Shereef, and
according to Dutt has a Sanskrit name, ervaru. Altlxough now reduced by
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THE CUCUMBER
CUCUMIS

SATIVUS
Cucumber

botanistH to a variety of f. .Wrf« the fruit is cylindrical, smooth (not fluted),

mottled yellow and gnten and more like the cucumber, except that it is leos

BcabroiiH imd larger. ThertJ are several dintinct forms met witii in the hot and
rainy HOJisonn. It is cultivated in (cotton or maize fields, etc., here and there
throughout India, and when the fruit has burst, which it does spontaneously,
the flesh is mealy but not sweet, though palatable when eaten with sugar. When

I
young the fruit is a good substitute for the cucumbor, and kachra is in fact a
valuable vegetal)lo.

{ft) var. utlllssimus, Roxb.,sp. ; Duthie and Fuller, l.c. ii., 65, tt, liii., liv. The Kakri.
kdkri, kdkur, or kdnkur, kukri, doaray, veUiri, kakkarik, kakadi, kakdi, tarkakdi,

takhva, tavashi, etc. This melon approaches the cucumber. According to

Buchanan-Hamilton {Stal. Ace. Dinaj., 1833, I9G) it is the fifth most important
fruit. It varies from short oval to elongate (sometimes three feet in length).

When young it is covered with soft down and is pale green in colour, but with
age changes to dark green or white and briglit orange when fully ripe. It is CultiTatioa.

cultivated in Bengal, the United Provinces, the Panj4b and Western India, etc.,

during the hot weather and the rains. It prefers a dry, loose, open soil. After
manuring the ground should be laid out in beds and three or four seeds sown
three feet apart. Being in season long before the cucumber, the young fruit

is much eaten by Europeans €is a substitute for that vegetable, though it is

somewhat insipid. Kakri is moreover an important article of Food with the Food,

poorer classes during the hot months. When half-grown it is pickled ; when
ripe eaton raw or in curries. The seeds are pressed, dried, ground to meal

;

the oil expressed from them is used with food, in medicine, or in lamps. It

seems probable that some at least of the forms spoken of by authors as
cucumbers should in reality bo placed under the present plant.

C. sativus, Linn. ; Duthie and Fuller, l.c. 53-4, tt. li., lii. ; Sen., Cucumber
Rep. Agri. Stat. Dacca, 1889, 47 ; N. N. Banerjei, Agri. Cuttack, 1893, 115 ; or Khira.
Firminger, l.c. 169. The Cucumber, khira, kaknai, kakdi, sasd, muhevehri,

^dozakaia, sante kayi, tra-pusha, sukasa, thagwa, Idr, etc.

There seems to be no doubt that one at least of the original homes of the Habitat

icumber was in North India, and its cultivation can be traced to the most
icient classic times of Asia. Royle's *". HaratrickU (a plant wild from
[umaon to Sikkim) is in no important respect different botanically from r.

itiruM, though it has distinctive vernacular names (air-dlu, pdhari-in,-drayan,

.), and is collected find used as a substitute for Coioeyuth (lUv^t. Him. Bot.,

47). The classic and other European names for the cucumber, as stated by
CandoUe, would seem to point to a European cultivation quite as ancient
can be shown for Southern Asia. Hehn (Kulturpfl. und Hauat., 6th ed.,

(894, 308-14) gives a useful account of the historic and etymological considera-
ions. Briefly it may be said that he, and his editors Schrader and Engler,
jfer most of the early names for the cucumber, the melon and the gourd to the

of certain forms of these fruits as water and oil bottles. [(7/. Cucurbita,
441, and Lagenaria, p. 700.]
There are two primary forms of cucumbers :—a creeping field plant of the Ponns.

)t weather, and a garden climber of the rainy season. The former has small
-shaped fruits {mandi kakuri of Orissa) and is sown in drills in February or

tarch, preferably in rich soil. The latter or rainy-season varieties have much
rger fruits {kantali kakuri), dark-green or creamy-white, changing to rusty-

brown when full grown. The rainy-season varieties are the most conmaon, being
»ten by both Natives and Europeans. The hot-season forms are also, however,
»ten either raw or cooked in curries. Gathered in a young state they are
Bnerally known under the name gerkin or gherkin, and constitute a much- Qberkin.
rized vegetable ; they are tilso very extensively pickled and eaten in that form.

[t would thus seem fairly certain that the gherkin of India is the hot-season form
t\ matiruH and not the somewhat doubtful «'. .inguria of the West Indies.

Mr J. D, Hooker {Bot. Mag., t. 6206) has described a special form of cucumber
"lat seems peculiar to Sikkim.

In the hot-weather supply three sowings are usually made, namely at the OoitdTatioa.
id of February, in the middle and at the end of March. The seeds are sown
long both sides of drills, the drills being one foot apart. In dry soil, water is

Jven immediately after sowing and subsequently every ten days, but not too
|berally. The rainy-season forms thrive with little care, and are always sure of
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CUCURBITA
Squash and
Pumpkin

WILD CUCUMBEKS

Karit,
Katvel.

yielding a good crop. The creamy-white kind (" White Turkey ")i8 regarded as
one of the best forms. European cultivation has recently completely changed the
character of the plant met with in Indian towns. \Cf Ind. Gard., Dec. 21, 1899.]
Still it is a curious fact that although the cucumber is now fully acknowedged
to be a native of India, most of the fine EngUsh forms cannot be grown in
that country.

C. tPig-onus, Roxb., Fl. Ind., iii., 722 ; also C. turhinatus, Roxb.,

723 ; Pharmacog. Ind., ii,, 65-7 ; Kartiker, Pois. PL Bomb., in Journ.

Bomb. Nat. Hist. Soc, viii., 99-106, pi. G. : Duthie, Fl. Upper Gang.

Plain, l, 373 ; Prain, Beng. Plants, i., 522 ; Cooke, Fl. Pres. Bomb., l, 535

;

C. pseudo-colocynihis, Royle, III., 220, t. 47, f. 3 ; C pubescens. Wall;
Royle ; Wight, etc. The hdtvel, Jcdrit, pam-budinga, pulcha, puchcha, bis-

lumba, bislambhi, etc. An annual or perennial climber not cultivated, met
with throughout the greater part of the drier upland tracts of India,

Afghanistan and Persia.

The name Indrayan sometimes given to it more correctly denotes Citruiiua
Coioeynthis, but I Strongly suspect these two plants, and also the so-called wild
states of C sativum (f. Hartiwieuii, /?o(//e) have been much confused by economic
and even by some botanic writers. The character of simple bifurcated tendrils

would, if rigorously applied, almost of necessity involve the transference of one-half
the sheets in most herbaria from citrttiiiia Coioenufhis to Cueiiuiis ttigonuH.
Indeed, all the examples of atrtiiitis with small deeply dissected leaves
have simple tendrils, and can with difficulty be separated from Cucuwit* pseittio-

poiocynthift, Royle. It is necessary to draw attention to this circumstance since
the properties of the kdrit do not differ materially from those of the true Coiocyntii.
But the plant of the sandy deserts is very different from that of the Himalaya,
and there may be two or more species ; but if so, then they have been very in-

differently described and identified. Roxbiu"gh pointed out that his c. frigouun
resembles very much c .Weio, Linn., uar. tttitinnitna. and Prain says c. tHgontts
is sometimes considered the original source of the melon, and may equally be a form
of that plant which had become feral.

The seeds yield a fixed Oil by boiling, which is used in lamps by the poorer
classes. The pulp of the fruit is bitter and similar in quality to Coioeyttth.
It is not, however, possible to ascertain definitely the exact industrial and
medicinal value of this species iintil the ambiguities above indicated have been
removed.

D.E.P.,
ii., 638-42,

"Water and
Oil Bottles.

CUCURBITA, Linn. ; Fl. Br. Ind., ii., 621-2
; Cooke, Fl. Pres.

Bomb., 1903, i., 547 ; Duthie, Fl. Upper Gang. Plain, i., 377 ; Prain, Beng.

Plants, 1903, i., 524 ; Cucurbitace^.
History.—Considerable confusion appears always to have existed as to the

history and nomenclatiire of most cucin-bitaceous plants. It seems probable
that European pre-Linnsean names are suggestive of the first uses to which the
fruits were put, but can hardly be accepted as separately denoting the modem
genera and species. Thus, for example, Pliny {Hist. Nat., bk. xix., ch. 5) ob-
serves that cucurbitaceous fruits had long been used as wine-bottles, but in his
day were just coming into fashion as water-pitchers at the baths. Hehn {Kulturpfl.
und Haust., 6th ed., 304-14) derives conjecturally CHeiiniia and Vueurhita
from cumera and corbita, low Latin words, the one meaning a covered vessel,

the other a basket (Germ. korb). Hence perhaps the remark by Columella {De re

Rust. (ed. Gesnero, 1773), xi., 3, 49), these fruits " are well suited for employment
as vessels." Incidentally it is worth noting that many of the early glass bottles
recovered from the Thames, Tiber and Seine are obviously modelled on the
bottle-gourd

(
i^ngennriu vtttgaris), and some of the bottles used for Italian

wines are to-day of that shape. It is thus not surprising that statements some-
times applied to Cueufbitn should have to be transferred to lagenaria or
Beniiicasn or vice versa. Still more frequently are the various species of
CucurJtitu confoiuided one with the other and their vernacular names in all

countries interchanged. Brief botanic diagnoses for th© purpose of facilitating

distiftctiQii become accordingly almost imperative,
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BED, YELLOW, AND WHITE GOURDS
CUCURBITA

PEPO
Vegetable Marrow

C. maxima, Duchesne ; Fl. Br, Ind., ii., 622 ; Bentham, Rev. on D.KP.,
Cenni storici of Targioni-Tozzotti, in Journ. Roy. flort. Soc., 1855, 146 ;

ii-. 038-40.

DC, Oruj. Cult. Plam, 1884, 249-57 ; Aaa Gray, Scient. Papers, 1889, i., |J^YkJjl
°'

gourd.M32-41 ; N. N. Banerjei, Agri. CuOack, 1893, 116-7; Cooke, Fl. Pres.

Bomb., 1903, i., 547 ; Duthie, Fl. Upper Gang. Plain, i., 377. Squash-gourd,

Yollow-gourd, Red-gourd, Spanish-gourd, Turban-gourd, etc. ; lalbhopali,

kalu-bhopala, baitalu, baitaka-kharu, kadu, tookm kudu, gaduwa, pushini,

(fummadi, erra-gummadi, mattanga, kumbala, shwe-pay-on, etc. A plant with

five pahnate leaves, having the lobes rounded, the sinus narrow, and the

petiole nearly as long as the blade, but not prickly ; fruiting peduncle round,

jjjinooth ; corolla lobes curved outwards ; calyx segments lanceolate-linear.
Diithie says that the evidence obtained from historic researcli favours an Habitat

iatic origin for this plant, C. Sprenger (Bull. Toac. Ortic., 1893, 333) says a
ild form, «•. ntaj-imn {MyireMtritt), has been found in the Himalaya which is

pposed to be the parent of all the large-fruited gourds in cultivation. [C/. Keio
\uU. (add. ser.), 1900, iv., 120.] Asa Gray is disposed to accept it as American,
d in support of that opinion mentions that its name " Squash " is American.

t produces the largest known cucurbitaceous fruit ; examples weighing as much
as 240 lb. have been recorded. The principal varieties have already been denoted
•y the citation abo\'e of European names. It is ciiltivated in most warm and Cultivation.

mperate parts of the globe. In Upper India the seed is sown in the rains

d the vegetable eaten in the cold season ; but in Bengal it is often sown in

tober, and Banerjei says that in Cuttack it is sown in February-March. Both
,e seeds and the Oil expressed from them are used in medicine. The fruit OIL

'hen yoimg is used as a Vegetable, and when mature wiU keep for months if Vegetable,

rang up in tin airy place. It is, like most other forms of Cncnrhita, extremely
Valuable as a vegetable during camping expeditions, since it will keep for months
and withstand severe handling. It is largely used by the Natives in curry. In
German East Africa the young leaves are eaten like spinach. [Cf. Berichte uber
Land-und Forat., 1903, i., 419.] In Assam the young leaves of <'. Pepo are

'ly eaten as a pot-herb.

C. moschata, Duchesne ; Duthie and Fuller, Field and Garden D.E.P.,

;rops, pt. ii., 58-9, pi. Iviii-lxi. The Musk-melon, Melon Pumpkin, "•» 640-1.

iphal, saphari khumra, mithd-kaddu, kali-dudhi, etc.

Leaves as in the preceding, but very often marbled with whitish blotches ;

9tiole hairy but not prickly ; fruiting peduncles angular and furrowed ; calyx
lents of the female flower large foliaceous. The Musk-melon is described

the Ain-i-Akbari (Blochmann, transl., 64^5) as distinct from the melon, so

lat it appears to have been known in India from fairly ancient times. Baber
|ifcmotr», 1519, 328), for example, in his description of the citron, compares it

pith the Musk-melon. There are two primary forms of this plant, one bearing
looth and the other fluted frmts ; the former is oblong in shape (c. »»»o«r/t«/«

roper), and the latter a flattened spheroid (f. metoite.po, Roxb.).

The plant is now widely cultivated in both hemispheres and requires a warmer Cultivation.

_Blimate than either c. tnajrima. or «'. i*epo. It is grown as a field crop in Area.

Northern India, and the yellow flesh is extensively cooked and eaten as a vegetable
throughout India. There appears to be a small form, about the size of a turnip,

IJjrhich is grown under the names tendua (Bignor), tcndu (Duab), tindu (Panjab),
id which makes a delicious vegetable when young or half ripe. This is men-

^oned in the Ain-i-Akbari (1590, I.e. 66) as a sweet fruit.

C. Pepo, Linn. ; Fl. Br. Ind., ii., 622 ; Taylor, Topog. Stat. Dacca, DJB.P.,

1840, 139-40; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 170; ii- 641-2.

jn, Bept. Agri. Stat. Dacca, 1889, 46 ; Duthie and Fuller, I.e. l, 377. The
*umpkin. White-gourd, Vegetable Marrow {var. ovifera), kumra or

\umara, safed kaddu, lanka, kaula, kohala, petha, bhunga, etc.

Leaves 5-palmate, sinus broad and segment pointed ; petiolo as long as the
l^lade, the hairs of the lower surface hardened into prickles ; corolla narrow
>ward8 the base and lobes erect ; calyx-segments linear lanceolate ; fruiting

lunole woody, strongly grooved, and marked with ridges.
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CUMINUM
CYMINUM
Cumin

THE CUMIN

Cultivation.

Oil.

The kumra is mentioned in many of the ancient Sanskrit works, but f '. i'epo

and Heniiu-ana cttHfern were possibly confused or not distinguished. The
Pumpkin is often mentioned as a native of America, though this opinion rests

on Lindheimer's observation " apparently indigenous." Asa Gray (I.e. 333),

commenting on that, says " no wild specimen has since been received from all

that region (nor from any other)." It is grown in vegetable gardens through-
out the greater part of India, and is often seen scrambling over the culti-

vators' huts. It is nowhere, however, extensively grown, and rarely a.s a field

crop. The following notes on Indian cultivation are taken mainly from Fir-

minger (I.e. 171) :—In South India the improved custard and patty-pan marrows
are delicious vegetables, but they only succeed when sown in the early rains.

They should be sown in boxes or pans at the end of May. When the first pair

of rough leaves appear the seedlings may be transplanted into richly manured
pits, at 5 feet apart, in the kitchen garden. The hardier long-fruited varieties

will succeed all through the rainy season. In Lower Bengal the seeds should
be sown in the open groimd about the end of October to middle of December,
and the plants must have plenty of space to trail over. The best plan is to sow
two or three seeds in pits 16 inches deep and as many wide, filled with richly

manm-ed soil. If many seeds germinate, eliminate all except one. When the
plants have formed about four of their rough leaves they will almost certainly

be attacked by a red beetle, but if they can be preserved at this stage they do not
seem to be liable to attack later. When they have set as many frxiits as the
vines will bear the flowers should be removed. The plants require constant
and copious watering, and occasionally with liquid manm-e. The gourds must
be gathered when tender, say in May-June, as they rapidly become hard and
woody. Both Taylor and Sen speak of the pumpkin as a garden and field crop
characteristic of certain parts of Bengal.. In the United Provinces the sowing
of the seed must not be made before the end of February as the plants will not
live in the cold season in that part of India. On the hills, sow in April and the
vegetable will be in season in July. Duthie says that in these provinces it is a
garden, not a field crop. From Mussoxirie a scarlet pumpkin has recently been
reported as brought originally from Kashmir. [O/. Journ. Agri.-Hort. Soc. Ind.,

1902, xiL, 116-7.]

As a field crop in Em-ope and America the pumpkin and vegetable marrow
are grown 15 feet apart with 12 feet between the rows. Three seeds are de-

posited in each spot, and 2 lb. per acre will therefore suffice. The yield on
rich, well-manured vegetable soil is from 15 to 20 tons an acre. In India
the seeds are preserved ; they yield a clear edible oil, supposed to be of medicinal
value. The use of the fruit as a vegetable is of course well known, and the
raw fruit is said to be an excellent food for cows. The fruits of several species

of melon, gourd, etc., are candied and sold all over India both as a luxury and
in medicine. Similarly the seeds of these fruits are largely used for flavouring

certain preparations of Indian hemp, and the root for a nefarious purpose,
viz. to make the preparation more potent (Rept. Ind. Hemp. Drugs Comm., iv.,

425, 491). [Of. Produce World, Feb. 1896 ; Planting Opinion, Feb. 5, 1898 ; Journ.
Soc. Chem. Induct., 1901, xx., 1003 ; Pharm. Journ., 1901, 67, 253 ; Hanausek,
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 369-70.]

D.E.P., CUMINUM CYMINUM, Linn. ; Fl. Br. Ind., ii., 718 ; Phar-
ii., 642-5. macog. Ind., ii., 113-6 ; Duthie and Fuller, Field and Garden Crops, pt. iii.,

40 ; Duthie, Fl. Upper Gang. Plain, i., 397-8 ; Cooke, Fl. Pres. Bomb., i., 573;
Umbellifer^. Cumin, zira, jiraJca, ajaji, hamun, zird, ziya, etc. This plant

is more or less cultivated in most provinces of India, except Bengal and
Assam. There is, however, fairly conclusive evidence that it is nowhere
indigenous, though in several districts it would appear to be so far natural-

ised as to have been regarded as " wild " even by competent observers.

History.—Considerable confusion exists in Indian publications through the
vernacular name zird or jira being given to both cumin and caraway (see Carum
Carui, pp. 283-4). A similar mistake is made with regard to xif/eiia sutint.
Black Cvunin (p. 811). (The authors of the Pharmacographia Indica point out
that jird or jirana, the Sanskrit names for cumin, as well as the Persian zhireh
or zireh and all the Indian vernacular names, appear to be derived from the root
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THE YELLOW AND BLACK ZEUOARIE8
CURCUMA

CAULINA
Arrowroot
Substitutesjri aud t<> ullude to tho diguHtivo prupertieu uf tho soedu). The true cuuiiii in

generally regarded as a native of Egypt or of the Mediterranean regions, and
according to Soinler (Trop. Agrik., 1900, ii., C84) tho best sort conies from Malta.

Tho hintoriful records of the use of cumin go back to early times. It was a
ouinmon flavouring spice during the 17th century in England, an it still is in

Germany ; it was extensively employed all over medisoval Europe and was
kiio\\-n even in tho dark ages. With the Greeks its small size origmated a pro-

verbial reproach

—

kuminopristes (cumin-skinning). It is referred to in very much
the same sense in St. Matthew, xxiii., 23. In Europe, however, it has been dis-

to a very great extent by caraway, but is largely used tlu-oughout India,

seeds (fruits) afford from 3 to 4 per cent, of on oil which has the sp. gr. of
•91 to 093. The oil is chiefly employed in Europe in the manufacture of liqueurs. Liqaeon.

JC/. Gildomeister and Hoffmann, Volatile Oils, 1900, 544-5.] In India consider-
ible importance is still attached to the medicinal properties of cumin, which is Medicine.

»ld to be astringent and cooling.

Trade,—The available information regarding the Indian acreage of tliis crop and Production

tho average yield are unfortunately not sufficient to j ustify an attempt at estimating »'>d Trade,

the total production and consumption. The United Provinces and the Panj4b
are the cliief producing provinces. There is a large internal trade. Madras, for

(example, gets its supplies from Bengal. One of the earliest references to foreign

trade in Indian cumin is thot given by Milbum (Or. Comm., 1813, i., 136). " The
plant," he observes, " which produces these seeds somewhat resembles fennel,

ind grows in various parts of India, Persia and Egypt ; it is an article of trade
pith Surat. The seed is a kind of caraway . . . they are to be chosen fresh

and of a greenish colour. There are several sorts of cumin seeds to be met
with, but they are seldom imported from India." At the present day the exports

Hof
cumin from India show a steady increase. Thus they were 11,304 cwt.,

pA. 2,22,161, in 1899-1900; 17,385 cwt., Rs. 4,03,875, in 1903-4; and 22,308
Bwt., Rs. 5,00,535, in 1905-6. The modem traffic is almost exclusively from
Bombay and Bengal, and the best customers are Ceylon, the Straits Settlements
and British East Africa. The United Kingdom takes only from 20 to 50 cwt.
yearly. But there is a considerable import of cumin eicross the N.W. land
rentier and from Red Sea and Persian Gulf ports. The chief trade centres

Jabbalpiu", Gujarat, Rutlam and Muscat. [C/. Pauhis JSgineta (Adams,
ransl.), iii., 203 ; Tavemier, Travels (ed. Ball), ii., 20 ; Birdwood and Foster,

?./.C. First Letter Book, 199, 317, 480.]

CURCUMA, Linn. ; Fl. Br. Ind., vi., 209-16 ; Cooke, Fl Pres.

lomb., ii., 729-32 ; Prain, Beng. Plants, ii., 1040-2 ; Scitamine^.
J. G. Baker has described (in Fl. Br. Ind.) twenty-nine species under this

anus. Some ten of these are more or less of economic value and two of con-
iderable importance. It may suffice, therefore, to give a few jottings regarding
fche unimportant economic species, under the present introductory note, and to

thus concentrate attention on the two chief plants :

—

C. Amada, ftoxb., in As. Res., 1810, xi., 341 ; the Mango-Ginger, atn-haldi,

i, etc., which is found wild in Bengal and on the hills, the tubers being used
ledicinally and as a condiment and vegetable.

C. aromatica, Salisb. ,- Cooke, Fl. Pres. Bomb., ii., 730 ; Pharmocog. Ind.,

iii., 396-8 ; the wild or Cochin Tvirmeric, Yellow Zedoary, jangli-haldi, ban-
haldt, ambS or rdn-halad, etc. This pl£int, which is a native of Bengal, is practi-

cally a substitute for the true turmeric, and was not distinguished from it

by Arabian physicians. Used medicinally by the Hindus in combination with
astringents or with bitters and aromatics and exported to Europe for use as a
substitute for turmeric in dyeing. It is chiefly grown at Alwaye, north-east of

Cochin, and is also collected in Mysore, Wynaad, etc. The unpeeled root fetches
Rb. 24 to 25 per candy of 5J cwt.

C. csBsia, ffoxb. ; the Black Zedoary, kdld haldi, is wild and ciiltivated in

Bengal and chiefly used as a cosmetic. It is one of the two zerumbdds of modem
Ipersian writers. [Of. Aitchison, Notes on Prod. W. Afghan, and N.E. Persia, 15 ;

[Pharmocog. Ind., I.e. 403-5.]

C. caulina, Graham ; the chavara, chowar of Mahableshwar ; C. leucorrhiza,

7ojr6. , of Bihar, often specially designated tikor or tikhur ; C. pseudo-montana,
\jBrahani, the sinderuxini or aindarbar of the Konkan ; and C. rubescens, Roxb.,

Bengal, ar^ all said to yield arrowroot that is regularly eaten and which
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becomes important in times of scarcity or is used to a,dulterate that of c. an-
gnnHfotia. [Cf. Cooke, I.e. 730.]

Xjong and C. Zedoaria, Rose. ; Cooke, I.e. 732. The long and round Zedoary, kachura.

Round sati, shori, zuramhdd, uruk-el-Tcafur, kich-chitick-Mzhangu, thanu-wen, etc. This
Zedoary. plant is wild in the Eastern Himalaya and cioltivated here and there throughout

India. Roxburgh observed that it was a native of Chittagong, whence the
Bengal supply was derived. The round zedoary of the shops is greyish-white
and compact. It has a bitter and strong camphoraceous taste. The long
zedoary has the same odour and flavour. The red powder, abir, used by Hindus
at the Holi festival was formerly largely made from the rhizome of this plant.

The powder is purified, dried, and mixed with a decoction of sappan-wood. The
rhizomes constitute one of the most important articles of Native perfiunery, and
a considerable supply is sent from Ceylon to Bombay, the price being about
Rs. 20 to 30 per cowdy of 7 cwt. [Of. Ain-i-Ahhari (Gladwin, transl.), i., 104;
Milbvim, Or. Comm., 1813, i., 293 ; Montgomery Martin, Hist. E. Ind., 1838,
iii., 241-2; Paulus ^gineta (Adams, Comment.), iii., 434-6; Pharmacog., I.e.

399-403 ; Firminger, Man. Oard. Ind. (ed Cameron), 1904, 378-9.]

C. ang^ustifolia, Roxh. ; Pharmacog., I.e. 405-7 ; Wiesner, Die
Rohst. des Pflanzenr, i., 612-3. East Indian Arrowroot, Narrow-leaved

Turmeric, the tiJchur, tikar, tankir, tavakhira (tavakshiri), ararut-ke-gadde,

ararut-kishangu, kuva, etc. A native of the central tracts of India from
the mountains of Bengal to Bombay and Madras and, according to some
writers, of the N.W. Himalaya as well. It is particularly abundant in the

Central Provinces, especially the Upper Godavari district ; a considerable

trade in the tubers exists at Raipur and Malabar. The arrowroot of the

wild tuber is said to be largely prepared and traded in from Cochin and
Travancore to Kanara (Malabar arrowroot). [Cf. Hanausek, Micro. Tech*

Prod. (Winton and Barber, transl), 1907, 46.]

According to Madras experience the sets are planted late in autumn in

properly prepared soil, are watered occasionally during the dry season, and
cropped in January. Owing to the dryness of the soil the tubers have, as a rule,

to be dug up, not ploughed up, and this process is somewhat tedious. The
yield on the prepared soil of the Sydapet Experimental Farm, Madras, was foimd
to be 3,944 lb. of tubers, or 493 lb. of prepared flour per acre. A plot cultivated
in the college Experimental Garden yielded at the rate of 7,500 lb. of tubers
or 937^ lb. of flour per acre. In preparing the flour, the tubers, after being well

washed, are pulped on a grater and the starch and fibre separated by the use
of water. It is then strained through a cloth and the fibre thereby separated ; the
starch is again washed, then sun-dried, and finally broken into fine flour. If

sold at 4 annas per lb. the proflt per acre would be about Rs. 400. The resulting

starch is fine, and the best specimens of it have been even compared to the true
arrowroot (Maranta arundinacea, p. 773), but the granules are flat and always
stratified. Mr. Nibaran Chandra Chodhury in 1901 wrote an instructive note
describing the cultivation of this tuber in Bakarganj, which does not, however,
differ materially from the Madras experience and results briefly indicated.

A fairly large trade exists in tikhur or tankir arrowroot all over India. It is

vised as a substitute for ordinary arrowroot, but regarded as less desirable medi-
cally. It is, however, a favourite article of food among the Natives, especially

for children. The Travancore arrowroot is reported to be not infrequently
mixed with the starch of cassava or tapioca (Manihot utilissima, p. 766). In
Upper India it is said the starch of the sweet potato is sometimes employed as an
adiilterant, and in Bombay the colourless yotmg tubers of the ordinary turmeric
are mixed with those of this plant. Of the trade, though loiown to be extensive,

no details are available. In Bombay, Malabar arrowroot is said to fetch from
Rs. 3 to Rs. 4 per maund of 28 lb.

The late Dr. Lisboa {Notes on Mahableshwar and Other Indian Arrowroot-
yielding PI. in Journ. Bomb. Nat. Hist. Soc., 1887, ii., 140-7) gives much useful

information regarding this arrowroot. He would appear to think that much
of the East Indian Arrowroot of Western India (especially that of Mahableshwar)
is derived from the tubers of mtchenia t-nuitna, Baker. [Cf. Cooke, Fl. Prea.

Bomb., ii., 728.] He then mentions as substitutes and adulterants to the true
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THE TUKMERIC
CURCUMA

LONOA
Haldi

arrowroot, in additiou tu t'ui-fiimu anifuitii/aihi and ''• i<w<-«i«/A<«N«Nf<(Nn, the
following:

—

AHme$nii titftHomu Ml, Schott., and 't'urru pittttuti/ttia, Fortt.

C. longra, Linn. ; Fl. Br. Ind., vi., 214 ; Duthie and Puller, Field

(1)1(1 (iarden Crops, pt. iii., 41, t. Ixxvii. ; Nicholls, Textbook Trop. Agri.,

1.MS U; Mollison, Textbook Ind. Agri., iii., 186; Mukerji, Handbook Ind.

Agri., 1901, 359 ; Cooke, Fl. Pres. Bomb., ii., 732. Turmeric, haldi, hallde,

haldda, halud, halja, manjal, pasupu, mannal, arishina or arshana, kahd,

incB, hsa-nwen, haridrd (Sanskrit - yellow-wood), and karkom (the Hebrew
)ra which kurkum and Curcuma have been derived), (Lacaita, Appendix
Maw, The Genus Crocus, 1886, v.-xiii.), etc. Turmeric is regarded by

botanists as a native of India, but the finest qualities were introduced

)m China or Cochin-China.
History and Races.—Ibn Baithar (1200, ii., 370), quoting a writer of the tenth

»ntury, says that the Persians call this root al-hard, and the inhabitants of

\ita. UMwe it al-kurkum or satlron. Garcia de Orta (Coll., 1563, xviii.) gives
chief Indian names, and says tliat while abundant in Cananor and Calicut, it

anly known in Persia and Arabia as obtained from India. He speaks of it as

(form of saffron known to the Arabs as habet. The Ain-i-Akbari gives the prices

the qualities of turmeric, so that it was possibly as well known in India in 1 590
it is to-day. The plant is nowadays extensively cultivated all over India for

le sake of its rhizomes. There are two main conditions : one in which a fairly

)ft rhizome is used as a condiment, being one of the indispensable ingredients

, curries ; the other in which the rhizome is harder and much richer in colour,

» employed for dyeing purposes. Certain qualities of the rhizome are also

largely prescribed in medicine. So very different are some of the so-called

of turmeric that it has often been urged they must be produced from
ically distinct varieties, if not species, quite independently of *'. touga. In
jan trade, for example, there are known the following :—China, Madras,
Bengal and Java. The first mentioned is the best. Cochin turmeric

lobular tuber, and usually appears in market cut into slices. It is an edible

iber, and is possibly to some extent often f. anytiatifoHn or c: pMeuao-montH no.

lihet than c. tuttga. But according to some writers the special qualities of the
rhizome are more a question of age than of specific distinctions. If left in

i soil for a longer period, or if dried and stored for some time before being used,

tubers assume the dye condition. There are, howev-er, special dye stocks
lown as lok-handi-haladi, moela-haldi, jowala-haldi and amba-haldi. These, very
jssibly, have been produced by the careful selection of centuries of cultivation,

le vernacular names of indigenous turmeric could easily have been transferred

an imported plant, just as the foreign arrowroot is displacing the indigenous.

Cultivation.— 1. Bengal.—The description of cultivation in Bengal

iven by Roxburgh is held by most writers to be in the main applicable

the greater part of India. It may, therefore, be quoted here in full.

The ground," he says, "must be rich, friable and so high as not to

overflow during the rainy season such as the Bengalese about Calcutta call

inga. It is often planted on land where sugar-cane grew the preceding

and is deemed a meliorating crop. The soil must be well ploughed

id cleared of weeds, etc. It is then raised in April and May, according as

le rains begin to fall, into ridges, 9 or 10 inches high and 18 or 20

with intervening trenches 9 or 10 inches broad. The cuttings or

Bts, viz. small portions of the fresh root, are planted on the tops

)f the ridges, at about 18 inches or 2 feet asunder. One acre requires

ibout 900 such sets, and yields in December and January about 2,000 lb.

weight of the fresh root." From more recent publications it may be

^learned that in Bengal two varieties are grown, the deshi or country

id the Patna ; the latter is of a richer colour and gives a better outturn,

le crop is often lifted the first year, but the produce is inferior both

quality and quantity to that obtained when left in the soil for a year
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and nine months. The cost of cultivation, which is in the main the same
as that of ginger {Zinf/iber officinale), is estimated at from Rs. 7 to

Rs. 15 per higha (one-third of an acre), and the yield is variously stated

at from 8 to 18 maunds. The former estimate (8 maunds) appears to

refer to dried roots. Another estimate for Bengal {Ind. Planter, Feb. 14,

1903) gives the cost of planting one bigha as Rs. 22-8-0, and the net

profit—allowing 16 maunds of fresh turmeric to the acre) as Rs. 25-8-0.

Banerjei {Agri. Cuttack, 1893, 102-3) speaks of Cuttack having three locally

grown roots, collectively designated country turmeric, and one imported

from the Tributary States known as kuarpuria. Of the local forms dhanna
is most highly prized for its flavour, and like the gangakuria is long in

shape, while the hadua is round. The last mentioned is strongly flavoured

and discarded for cooking purposes. The kuarpuria is said to be often left

in the fields for five years before being dug up, and is sometimes manured
with bufEalo-blood. Mukerji says the outturn of turmeric boiled and
dried comes to about 16 maunds per acre and of fresh ginger about 50

maunds, but as much as 150 maunds have been sometimes obtained.

2. United Provinces.—In these provinces the crop is very extensively

cultivated in Kumaon and Garhwal and constitutes an important article

of export from the lower hills. It is grown in jungles where nothing else

can be raised, as well as in the open Duns and Bhabar. It is planted in

April-May and gathered in November. The cost of cultivation is calcu-

lated in Kumaon at Rs. 36 per acre, the crop being worth Rs. 75. In

the Cawnpore district it is grown with ghuidn (Colocasla antiqttorum)
and requires abundant irrigation. It is planted in June and gathered

in January, the yield being 2,000 lb. fresh roots to the acre.

3. Panjab.—Turmeric is not often cultivated in this province, though

in the Kangra district it is considered quite as remunerative as sugar-cane,

and in addition only occupies the soil six months (May-June to October--

November). It requires much care and a liberal supply of manure.

4. Bombay.—Mollison {l.c. 186) observes that there are two forms,

the hard, highly coloured rhizome, used as a dye, and the large, soft, pale-

coloured edible root. Turmeric, he says, does best in the medium black

soil of the Deccan, especially where naturally well drained. In Gujarat, on

garden lands, it is rotated with sugar-cane, ginger, onions, garlic, etc.,

or (as a subordinate crop) with ginger. Where mixed with yams it is the

chief crop, and about 1,800 to 2,000 lb. of turmeric with 600 to 700 lb. of

yams are required to plant an acre. If planted in May the crop may be

collected in December-February, but neither the turmeric nor the yams
are damaged by being left in the field after maturity till convenient, since

in the Bombay Presidency turmeric enjoys a practical immunity from

disease. Two crop-tests (1896) in Surat, of mixed turmeric and yam, gave

an average to the acre of 14,200 lb. (127 cwt.) of green turmeric, worth about

Rs. 1 per 60 lb., and the cost of cultivation per acre Rs. 159-8-0, thus

leaving a net profit of about Rs.77 an acre, with the yams over and above.

5. Madras.—In Coimbatore it is said that turmeric is grown with yams,

maize, castor, hrinjal, etc., the rhizomes being planted on ridges in June-
July and dug up in March-April. As a rule turmeric is not grown more
than once in three years and is followed by rdgl and paddy. The cost of

cultivation seems to be about Rs. 116 per acre and the produce from
3,000 to 5,000 lb. of prepared turmeric (value Rs. 120 to Rs. 200) and of

yams 6,250 lb. (value about Rs. 200), but the actual yield of each crop
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when grown together is probably much Icfls. Of North Arcot, A. F. Cox

{Man. N. Arcot, 1895, i., 276-7) says that the plant occupies the ground

for nearly a year. Ten maunda are sown to an acre ami the yield is about

200 maunds. When prepared as a condiment the root is called fair*

numjal (Tamil) and kura jxisujm (Telegu), and when prepared as a dye it

is saija manjal and 8aya pasupu. Buchanan-Hamiltoji {Joum. Mysore,

dc, 1807, i., 328-9 ; ii., 450, 469 ; iii., 85-6) gives a full account of the

mltivation witnessed by him.

The above review has been deemed desirable since no single person

has studied province by province the production and yield of turmeric.

It may have been observed that the yield per acre and the duration of the

crop are matters of the greatest obscurity. This seems due to various

sources of error : it is often a mixed crop ; the returns are given in maunds,

;i measure that may vary from 82 to 25 lb. ; it is often not possible to

discover whether the figures mentioned refer to dry or green tubers ; and

Jastly, ignorance regarding the races of plant grown. It is difficult to
"

elieve that soil or difierence in methods of cultivation could account for

range of from 15 to 262 cwt. per acre.

Preparation of the Rhizome.—Various systems of preparing the

lizomes for market appear to be in vogue. In Bengal they are cleaned,

ripped of the fibrous roots and heated gradually in earthen pots, the

louths of which are carefully closed by lids fastened with cowdung. The
zomes are thus stewed in their own juice and freed thereby of the raw

lell. Afterwards they are dried in the sun, for nearly a week, being

rotected at night from dew. In some localities (especially Madras) the

lizomes are boiled in water, to which a little cowdung has been directly

Ided, this practice being believed to protect the tubers against insects,

the United Provinces the bazar-turmeric is prepared by boiling and
dng in the sun. In the Kumaon district the prepared roots are soaked

lime-juice and water instead of being boiled anew. In the Panjdb the

rying is done by artificial heat.

Uses of the Turmeric.—When intended to be used as a dye the

Bomes are boiled a second time, powdered while still wet, and a decoction

le of this paste with water. The history and properties of turmeric

)ye have been very fully dealt with in the Dictionary and it is unnecessary

repeat the details here, though desirable perhaps to invite attention to

cent publications. Formerly turmeric dye was very largely used in

idia at marriage ceremonies, etc., but this practice has considerably

sclined of late. On ceremonial occasions it was also largely employed to

lb on the skin, and is so used to this day. [C/. N. N, Banerjei, Monog. Dyes

1896, 15-6.] The dye is cheap, easily prepared and easily removed,
it these conditions are also even more characteristic of aniline dyes, which
msequently largely replace the old vegetable dyes. The principal use

the dye in India at the present day is as an auxiliary to such other

lyes as a^dye {Morinda tinetoHa), saffiower {(kirthatnus), lac dye
vachnrdia), etc., etc., and in the production of shades of green along
ith indigo. It is still fairly largely employed in calico-printing and in

le coloration of Native-made paper. In Bengal it is extensively employed
dyeing cotton clothes, toys and other articles of sola pith (.ffischjmomene

ipera, pp. 29-30). In the United Provinces it is said to be more
)mmonly used as a condiment than as a dye, and is as a rule grown along

rtth Colocfisia antiqiiorum {Hadi, Monog. Dyes, U. Prov., 1896, 77).
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Mordants are rarely required with turmeric since the dye attaches itself

readily to wool, silk or cotton. Calcutta dyers, however, obtain a brilliant

yellow by mixing turmeric vdth sajji matti (carbonate of soda, p. 51). The
use of borax (see p. 172) in Kumaon is dependent on an important chemical

feature of the dye. The dye is fleeting, but Fawcett {Monog. Dyes, Bomb,,

1896, 16) says that the colour can be made more or less fast by adding to

the alum solution a preparation of pomegranate rind. The use of vege-

oiearing-acids. table acids to clear dyes is common all over India, and these are often

spoken of as making them permanent, though that is not so. Thus, for

example, Duncan {Monog. Dyes Assam, 1896, 22-3) observes that in

Cachar a light yellow dye is produced by boiling turmeric with a " sour

lemon-like fruit called thaiJcar." Alkalis deepen the colour, making it

almost red, while alum purifies it. For this reason a common test in India

India Test-pa ^r. for alkalis is paper saturated with an alcoholic solution of turmeric. The
action of the alkalis turns the paper brown. In Europe turmeric is still

employed in dyeing compound shades of wool, usually in conjunction with

orchil (a purple lichen-dye from Moccella tlnctoria) and indigo extract.

It is rarely used on silk (Rawson, Gardner and Laycock, Diet. Dyes, etc.,

1901, 339). Lastly, turmeric is said to be employed in the adulteration of

mustard and to colour varnishes. For the uses of turmeric in Medicine
the reader is referred to the Dictionary or to the Pharmacogra'phia Indica,

(iii., 407-14), where also will be found a long discussion of the Indian

ceremonial utilisations of the dye. As a Food adjunct turmeric is chiefly

employed in curries, of which it is an indispensable ingredient, and in

colouring food-stuffs, etc. The leaves are used as a condiment, especially

with fish, which are wrapped up in them and then fried.

The reader will find much useful information regarding commercial

turmeric in Hanausek's Microscopy of Technical Products (Winton and
Barber, transl., 1907, 262-6), the appearance under the microscope of

the various grades, their adulterants, and methods of examination of the

same being fully exemplified.

Production and Trade.—Recent returns do not show the total area

under this crop. MoUison speaks of 5,300 acres as the Bombay por-

tion in 1898, and the official statistics for 1905-6 show the area to have

been 5,581 acres, of which 4,414 acres were in Satara district alone. Some
years ago the total for all India was estimated at 56,500 acres, but the ex-

tensive use of the tuber and the remunerative character of the crop would
suggest that the total Indian acreage may be considerably larger than that

mentioned, though, as stated, it is impossible to furnish the exact acreage.

The exports of turmeric to foreign countries show considerable fluctua-

tions. Milburn {Or. Comm., ii., 542-3) gives the imports into England by
the East India Company in 1805 as having been 422 cwt., valued at £1,052,

and the duty £2 16s. per cwt. The Exports from India amounted
in 1899-1900 to 48,000 cwt., valued at Rs. 5,78,199. In 1901-2 the

figures were 82,436 cwt. and Rs. 9,40,215 ; in the following year they

rose again to 126,076 cwt. and Rs. 9,87,577 ; but sank in 1903-4 to 68,234

cwt. and Rs. 4,52,653 ; in 1906-7 to 62,246 cwt. and Rs. 7,08,967. The
bulk of the trade goes to the United Kingdom, the Straits Settle-

ments, Aden, Ceylon, Germany, Arabia, Persia and Turkey-in-Asia. Of

the foreign traffic Bombay contributed 33,477 cwt. in 1906-7; Madras

16,231 ; and Bengal 11,988, but ordinarily Madras supplies more than

Local Traffic. Bombay. The total amount of turmeric exported coastwise in 1903-4

Trade.

Satara District.

Bxporte.

Countries to
which exported.
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was 121,540 owt., valued at Rs. 9,15,556, of which Bengal took 53,308 cwt.

ami Bombay 43,661 cwt. ; the coastwise exports, however, have since

fallen to 63,122 cwt. in 1905-6. The Bengal supply came from Madras
and the Bombay from ports within its own presidency. Madras is thus \udn« cwe*

the presidency most concerned in the external supply, and Bengal the *>aroe.

most dependent of all Indian provinces on external production. The
total traffic by rail and river was in 1906-7, 641,662 cwt., against

026,009 cwt. in 1904-5. The chief distributing provinces are usually

Madras, Bombay and Bengal, and of the ports, Calcutta followed by
Bombay are those most concerned. But the rail-borne traffic from Cal-

cutta is a direct consequence of the large receipts by sea from Madras.

With regard to commercial qualities, Semler {Trop. Agrik., 1900, ii., 639) oommerciai

says that the best turmeric is considered to be the Chinese, especially QiwiMtio*.

R'ormosan ; the next the Indian, produced in Bengal, Pegu, and Madras

;

fhikt Bombay and Sind afford the worst qualities. As a rule turmeric

1 sold in Europe in powder-form, but if the solid be desired, the rhizome-

ngers should be chosen big, hard, heavy and difficult to break, deep-

coloured, with warm aromatic taste and a distinct aromatic effluvia. In

lese directions for selection, Semler practically repeats the advice given by
[ilburn in 1813 {I.e. 542), but it is possible they are quite applicable to

le modern trade. The price on the European markets varies from 12a.

2Qs. per cwt.

[Cf. Montgomery Martin, Hist. Antiq., etc., 1838, ii., 834-5 ; Taylor, Topog.
Itat. Dacca, 1840, 139 ; Joum. Soc. Chem. Induat., 1895, xiv., 1079 ; Woodrow,
ird. Ind., 1899, 479-80 ; Russell, Monog. Dyes, C. Prov., 11-5 ; Holder, Madras,

Giles, Note on Karini Dyes ; Andrews, Ind. Text. Joum., viii., 59 ; Hurst,
Wk Dyeing and Printing, 84 ; Dutt, Mat. Med. Hind., 1900, 255-6 ; Thorpe,
~:t. Appl. Chem., 1900, iii., 886-9; Allen, Comm. Or. Anal., iii., 458-61 ; Soc.
Ihem. Indust., 1902, xxi., 1559-60 ; Greenish, Micro. Exam, of Foods and Drugs,
1903, 286-7 ; Joret, Les PI. dans UAntiq., 1904, ii., 265 ; Blyth, Foods, Their
lonvp. and Anal., 74, 86-7, 141, 490 ; Leach, Food Inspection, etc., 1905, 350-3

;

lanausek. Micro. Tech. Prod. (Winton and Barber, transl,), 1907, 262-6.]

CYAMOPSIS PSORALIOIDES, JDC. ; Fl. Br. Ind., ii., 92
;

ithie and Fuller, Field and Garden Crops, pt. ii., 24-5, pi. xxxv ; Church,
[Food-Grains of Ind., 124 ; Mollison, Textbook Ind. Agri., iii., 84-5 ; Duthie,

\FI Upper Gang. Plain, i., 247-8 ; Cooke, Fl. Pres. Bomb., i., 308 ; Lequ-
INOS^. The Cluster-bean, guar, gauri, guvar, kuwdra, kauri, kachhur,

\khurti, dararhi, mutki, bum raher, pai-pdzoon. A robust annual pulse
Bultivated in many parts of India from the Himalaya to the Western
^eninsula, and never found truly wild in any part of India.

Mollison mentions three forms met with in Kaira and Baroda Territory,
;. (1) pardeshi, sown sparsely amongst kharif cereals ; (2) sotia guvdr, growing

bight to ten feet high and sown extensively in Gujarat. It is raised as a shade
[)lant to ginger and the leaves are left on the ground aa green manure ; in the
urden lands of Surat it is grown with cucumbers, being planted in May and
rigated till the rains. The pods are used aa a vegetable and served like French

[beans^; (3) deshi, the common form,.,with violet seeds, sowiifas an ordinary
dry crop and extensively used as cattle-fodder. Duthie eind Fuller mention a
form known £is deoband kawdra, which is often cultivated in the United Pro-
vinces as a hedge or shade plant. They observe also that when the plant is

cultivated aa a vegetable it is grown on highly manured land near villages, but
when raised for cattle-fodder is cultivated on light sandy soils. It is sown
at the commencement of the rains and cut in October. The average yield of
dry pulse is about 10 maunds to the acre. Oudr is specially suitable as a green
manure or green fodder crop owing to the amount of nitrogen it contains and its

comparative freedom (when young) from fibre. Church gives the nutrient ratio

DJB.P.,
ii., 673-4.

Cluster-
bean.

Varieties.

Shade Plant.

Vegetable.

Fodder.

Green ICanora.
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of the dry beans as l:l-7, and the nutrient value 79. In certain districts, such
as Meerut, where this plant is regularly and largely grown as cattle food, the
breed of animals met with is remarkably fine—a high testimony to the care taken
of them.

CYMBOPOGON, Sprenff., PI. Min. Cogn. Pugil, 1815, ii., 14
;

Andropogon, Linn., suhgen. Cymbopogon, Benth. & Hook., Gen. PL, iii.,

pt. 2, 1133; Hack., in DC, Monog. Phaner., 1889, vi., 592; Fl. Br.

Ind., vii., 202-10 ; Stapf, Kew Bull, 1906, 302-64 ; Gramine^.
I have decided to retain Ci/nibojtogon as a separate genus instead

of placing it under Andropogon, but I confess to being influenced more
by industrial than botanical considerations. While engaged writing the

brief account that follows, of the Indian economic species, certain speci-

mens were received at Kew, which necessitated a re-examination of the

genus or rather the sub-genus Cijurbopogon. Dr. 0. Stapf entered on

this study energetically, and his report which has since appeared deals

with the botanical aspects more thoroughly than can be attempted in

this work. He has, however, most obligingly permitted me to consult

him freely, and has done me the favour to read through the brief

abstract of the subject here given, and to offer useful suggestions. It

may be said that the practical result of his studies is the definite

establishment botanically of the plant that yields the Lemon-grass Oil of

India as distinct from the Citronella Oil of Ceylon.
The present may be described as a genus of grasses that contains some forty

species, widely dispersed in the tropics, principally of the Old World, rare in the

temperate regions, as also in America. The species that are of chief economic
value are aromatic, but it would almostseem as if that property hadbeen acquired,
or rather was dependent on environment for its existence or its intensity. There
are four essential oils recognised by the chemist and in trade. These are Palmarosa
(Rusa), Citronella, Lemon-grass, and Ginger-grass Oils. While that is so, a few
writers have affirmed that these are not necessarily the produce of separate plants,

but may be a consequence of climate and soil or of methods of cultivation and
seasons of collection, or systems of preparation if not even degrees of adulteration.

It is certainly the case that a species or variety that will yield the oil for which
it is noted in one region, may not do so (or only to a very small extent) in another.

But while environment doubtless exercises a powerful influence, it seems certain

that the properties recognised by the chemist can alone be secured by the culti-

vation of particular forms that are known to yield these. It accordingly follows

that the selection of stock with this (as with all other cultivated plants) be-

comes a question of supreme importance. In India one or more species of

tyinhoitogon occur from the extreme north in Afghanistan, Baltistan, Tibet
and Sikkim, to the extreme south at Cape Comorin. And what is more sur-

prising, some of the forms are dispersed from the tropical plains to the temperate
alps. One exists in the vegetable gardens of the well-to-do from one end of

India to the other (a few roots, at most, in each garden), the leaves being plucked
and used in cookery (Firminger, Man. Oard. Ind., 322). That particular plant
appears, however, to flower very rarely, and it has accordingly not as yet been
satisfactorily described. In the Dictionary I assumed, as others had done,
that Ainli-opofioH eitfatufi, DC, might be the Indian garden plant. The name
eitrattis suited its properties and popular reputation. De Candolle has no-
where, however, described the plant to which he gave that name, but Nees (Allg.

Oartenzeit., 1835, 265) accepted .4. eltratua, DC. Recently a fairly extended
cultivation of what is spoken of as Lemon Grass has taken place in Travancore
and Cochin. The oil obtained from that plant has been pronounced different

from and very much superior to either the citronella of Ceylon or the rusa
of the Deccan. The rapidly expanding trade in this Cochin oil has caused an
inquiry to be instituted with a view to extending its cultivation in the West
Indies. The oft-repeated statement that it exists in India both " wild and
cultivated " is, however, distinctly misleading. In Ceylon C. A^aiuius might
be spoken of as systematically cultivated, but there is no production of it in

India for commercial purposes.
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C. Martini, SUipf, I.e. 335-41, 359-60; Amlropogon Martini,

lioxh., and the A. Schenanthua of most recicnt authors, but not of Linnseuii

;

Fl. Br. Ind., vii., 204-5.

This is tho Rusa Oil plant of Northern, Western and Central India,

which in European commerce has received various names, such as " Pal-

marosa," '" East Indian Geranium," or simply " Indian-grass Oil,"
" Niinar Oil," etc., etc., the inferior qualities being sometimes returned

:is
" Ginger-grass Oil." The vernacular names are numerous, but since

it seems probable that no form of C. Nardus exists as an abundant wild

phvnt on the plains and lower hills of the region where the rusa oil is

mainly produced, the names given in that country must be viewed as

denoting the present species, except where they may embrace one or

»ther of the forms of C. SchamanthuM as well. In South India wild

rms of both C Nardus and C. Schwnanthufi are met with abun-

mtly, and the vernacular names for the grass oils of that portion of

idia hopelessly confuse the species. It has been suggested that the

lost general name " rusa " or " rusa-kaiel " (abbreviated into " roshel
"

id rose oil) is in reality a corruption from " rose," seeing that the most
iportant use of the oil is the adulteration or fabrication of rose oil. But
opposed to that view it may be mentioned that until very recently

not even to-day) the people of India were not aware that the oil they

bU goes mainly to Turkey to be used in admixture with rose oil. The
lost general names are

—

rusa, rosa, rauns, rhau^a, rhaunsa, roinsa, rosha-

ivat, rohish, also gundhabena, mirchiagand, mircha, makora, gandi, panni,

Upara bhor, tikhari, tikadi-moti, etc. According to Dutt {Mat. Med.
lind., 271) and the authors of the Pkurmacographia Indica {I.e. 557),

is hhustrina, hhutrina or Earth-grass of the Raja Nirghanta and is the

ohisha of the Sanskrit authors and the surosa—the " well flavoured," and
le su-gandha—the " agreeable odour," of recent classical writers.

Varieties and Races.— It is a perennial grass plentiful throughout the Varieties,

rarmer tracts of India. There is no very direct evidence, however, of its

sing anywhere cultivated, though certain tracts of country are more or

3S protected and regularly leased out for the supply of the grass employed
the manufacture of the oil. There are six varieties of the species, de-

Bribed in the Flora of British India, two of which are Burmese plants not
Apparently utilised industrially, and a third would appear to be unim-
3rtant. Stapf has raised to specific rank the following of these varieties

;

^ut while the first mentioned affords the true rusa oil, the others may be
id in some instances have been used apparently for the same purpose :

—

(o) C. Martini, stapf; A. Martini, Roxb., Fl. Ind., i., 277; A. nardoidea, Neea
p£irt) ; A. pachnodes, Trin. ; A. Schoenanthtia, Liaboa, Joum. Bomb. Nat.

list. Soc, 1889, iv., 120.

This is the plant collected by Greneral Martin in Ballaghat, Mysore, in

J791-2 and cultivated by him afterwards at Lucknow. There are specimens
it in the Kew Herbarium from Kashmir, Panj4b hills, Simla, Almorah,
rhwal, Nepal, also the Bleick Mountains, etc. ; of Bengal from Rajraahal and
ighbum ; of the Central Provinces, from Chanda district ; from Bombay ;

>m Rajputana ; and lastly from South India.

(b) C. CSSlus, Stapf; A. ccestxis, Neea (in part). The majority of the specimens
this form seen by me in the Kew Herbarium came from South India,

is evidently the plant of wliich Herbert de Jager wrote, in 1683, that he
^und whole fields fragrant with it when travelling in Coromandel, and of

lich he found tlie people of Golconda preparing a perfume.

(c) C. polyneuros, stapf; A. versicolor, Nees, in Wight, Cat. n. 1705 ; Liaboa,

., 120; 1891, vi., 65; A. polyneuros, Steud. A South Indian plant,
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but mention is made of its having been procured from the Central Provinces,
and of its existing in Ceylon. A specimen was sent from the Botanic Gardens,
Nilgiri hills, withjja label bearing the following remark:—"Wild on the
grassy hills about Ootacamiond and from which species the oil, shown as
specimen No. 98, was obtained in Feb. 1902."

According to Forsyth (1827) the best ruaa oil is obtained from the first

few cuttings, and an inferior oil from the second crop of the plant. The authors
of the Pharmacographia Indica (1893, 558) say the grass is called motiya when
young and of a bkiish colour, and aoufiya when old and red-coloured. This
view was also advanced by Lisboa, who speaks of the change from the bluish-

green to the red inflorescence as a characteristic feature of the autumn in the
country where the grass is at all abundant. It would thus seem that certain

authors often uphold the opinion that the variety ewaUis is but the autumn
condition of the variety yinrtini, or perhaps rather that aefttus is the less robust
condition found on dry soils as well as the autumn growth of Mnrtini. In part
support of that view I would point out that while many writers, including the
original discoverer of the plant, speak of it as found on the dry hillsides, others
repudiate that statement and say it is met with only in low-lying damp or marshy
soils {Ind. For., 1901, xxvii., 602). On the other hand, the strictly botanical view
of the above varieties is supported by the author of the Khandesh Gazetteer (1880,

23), who says there are two forms which grow freely at Akrani, the one with
bluish flowers, called sophia, the other with white flowers, called motia ; the
oil from the last fetches the higher price. Duthie had two specimens sent to

him by a correspondent in the Central Provinces, who strongly maintained that
they were two distinct plants.

Reasoning back from the chemical results, it would seem as if the varied
qualities of ruaa oil might all be obtained from one or from more than one variety
of c ]fiaftini, but that c. Aartiits, while it yields the varying qualities of ci-

tronella oil, is not capable of yielding ruaa oil as well. The assumption that
the South Indian cultivators are producing lemon-grass oil from the same plant
as that from which they have recently begun to produce palmarosa {maa) oil is,

therefore, not correct. And what is even more to the point,the reputation of their

lenaon-grass oil, as rich in citral, will be destroyed should they take to mixing it

with rusa. These both afford geraniol, the perfume for which they are valued
by the soap manufacturers. [Cf. Gildemeister and Hoffmann, VolatUe Oila, 132.]

To the promising new industry in lemon-grass oil, definite knowledge re-

garding the individual properties of the plants grown may be said to prepare
the way for more rational efforts in production. As already stated, it is essential

to enforce recognition of four distinct oils—Citronella, Lemon, Rusa and Ginger-
grass, with varying qvialities of each, and in consequence to recognise four distinct

plants as affording these oils. The present species is that which yields :

—

RUSA OIL.—Central Provinces.—The industry of preparing this oil,

so far as can be discovered, is a comparatively modern one. No mention
is made, in the list of court perfumes used by the Emperor Akbar in 1590,

of any form of grass-oil. \Cf. Ain-i-Akhari (Blochmann, transl.), 57.]

The oldest detailed account of Indian rusa would seem to be that written

by Forsyth {Trans. Med. and Phys. Soc. Cole, 1827, iii., 213-8) regarding

the district of Nimar (Nemaur) of the Central Provinces—hence the trade

name of Nimar oil. The grass, he says, is met with in frequent distinct

patches in the greatest abundance along the foot of the Vindhya hills in

the vicinity of Gaum Ghat, and thirty miles farther west on the tableland

of the same range near Nalcha, at which places only he believed it to be
prepared to any appreciable extent. By about the latter end of August it

begins to bud, and continues to flower in tolerable vigour till the end of

October, during which period alone it gives out the oil in sufficient quantity

to cover expense and trouble of preparation.

The oil is obtained by distillation. A wrought-iron boiler is fitted

over an earthen fireplace and surmoimted with a head from which two
straight tubes, from five to six feet in length and two inches in diameter,

conduct the vapour into a couple of large copper receivers immersed in
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old water. At the conclusion of the process the condenseil fluid is poured

into a large wide-mouthed voaael and permitted to stand for some time,

when the oil may be skimmed off the surface with a small spoon.

The plant is cut across when it begins to flower and bound into

. luall bundles or maniples, 250 to 300 of which are placed in the boiler

and so much water poured over them as to leave a sufficient space for

)ulUtion. The process occupies about six hours, and there is a succession

attendants bo that the charge is repeated about four times every twenty-

hours, and about one seer of oil is thus obtained. In passing through

^6 hands of the traders this oil is largely adulterated with gingelly oil.

From the various reports that have been published by the Forest De-

irtment it would seem that a great improvement has taken place, with

[corresponding expansion of the production, in the Central Provinces,

the Annual Report of that Department for 1903 it is stated that the

lustry appears to be extending in Nimar, whilst it has been carried to

5tul, Hoshangabad, Mandla and Seoni. It is then added that there is no

won why it should not become an important industry. A. D. Bhote

^es in the Indian Forester (1901, xxvii., 602) an interesting account of the

ta oil industry of Hoshangabad. He says that 500 lb. of dry grass yield

Lib. of pure oil. Schimmel & Co. mention a case where 373 lb. of grass

)m Khandesh distilled in Bombay gave 1 lb. 5J oz. of oil.

Bombay.—The production of this oil was fostered by the Muham-
^madan rulers of the Deccan, hence Khandesh oil came to be more spoken

than that of Nimar. Some writers in Europe would appear to have

kought Nimar and Khandesh were one and the same place. [Of. Sawer,

urography, 46.] Speaking of the Khandesh industry, the Gazetteer

lords useful particulars. It would seem that the original seat of the

lustry in that province was Pimpalner, but the manufacture has spread

Nandurbar, Shahada and Taloda. The makers are Muhammadans,
10, at the close of the rains (about September), as the grass is maturing,

}j it from the Bhils, stack it, and set furnaces on the banks of the brooks

lere wood and water are plentiful. The distillation pursued is in all

sential points the same as that of Nimar, except that when the cauldron

^hich serves as a condenser begins to vibrate, it is removed from the

ream, emptied and refixed. The fluid from the condenser is stirred

itil the oil begins to form. To make very strong oil, the contents of

le condenser are redistilled ; the oil which forms on the surface is

len skimmed off and the distillate used as the water for a fresh charge

the still. The oil is packed in skins and sent over the Kundaibari Pass

Surat or vid Dhulia and Mammad to Bombay.
Berar.—While touring in Berar (EUichpur district in 1894) I devoted

)me attention to the rusa oil manufacture at Muktagiri. Four stills

fere found by me fitted into a furnace with their condensers submerged

a stream. The plant used was C. Martini, Stapf, found on the dry

y slopes around the distillery. The crop had been cut and stacked, DisUiiaUoa.

nding the termination of the rains. During the time of my visit in

ecember it was being distilled. The flowering tops had been cut and
tied into pulis or bundles, each containing from 60 to 80 stalks ; five

of these were tied into a larger bundle ; 20 of these larger bundles were

counted as 100. Into the boiler from 230 to 350 pulis were placed, and
packed transversely. Over this was poured four kerosene tins of water.

Each charge was said to yield SjpJuUaks, or one-fifth seer of oil. The dis*
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tillate (or fluid obtained from the condenser) was decanted on cooling,

the water being allowed to strain off slowly, and thrown away, and thus

not used a second time as in Khandesh. But before decanting, the owner

skimmed ofi with a feather certain globules of oil that had formed on

the surface. This was said to be the finest and most highly valued oil,

and though troublesome it was profitable to remove it by itself even

although only a few drops were obtained from each distillate. After

the greater proportion of the water had been strained ofi, the mixed oil

and water was placed in a clear glass bottle, and, the hand being held

against the mouth, it was inverted. The water was then allowed to

gradually escape, and the oil thus purified. It is at first dirty brown in

colour, but clears as it is kept. According to the estimate made by me
on the spot, from the data furnished by the owner of the distillery, the

cost of working each still, including labour, rent of land, hire of apparatus,

etc., would be Rs. 1-12 and the net profit Rs. 1-10, even were the oil sold

pure ; but it is largely adulterated with kerosene oil. It is sold at about

Rs. 9 a seer (2 lb.) I was told that Jamod, in Akola, had the best name
of all the localities in Berar for its rusa oil.

Madras.—Mention has been made in the concluding remarks under

C. poli/neuros (above) of a new supply of what would appear palmarosa

oil having been organised in South India. But let it be here repeated

that Stapf regards that as a distinct species, and, therefore, very possibly

the oil may have distinctive properties of its own, though classed in trade

as a quality of rusa or in some cases of lemon-grass. The subject will be

found dealt with more fully below under the trade of lemon-grass

—

C,

fiexuosiis. Instead of being exported from Cochin along with the

lemon-grass oil, this is conveyed to Bombay and shipped from there to

Europe and America, in direct competition with the Khandesh and Nimar
oils. This has so materially increased the supply that a serious decline

in the price paid has taken place. Schimmel & Co. [Semi-Ann. Reft.,

May 1904, 54) say, " The producing districts have been extended so largely,

that it is difficult to arrive at a proper estimate of the market, and it is

an extremely difficult matter whether to advise buying at present low

prices or not." " An excellent selection of qualities of so-called East

Indian geranium and palmarosa oil of the last harvest is available, and
is quoted lower than at almost any previous time." It seems fairly certain

that the increased production and high-class degree of oils offered is the

direct result of the South Indian supply, and of the endeavours of the

Forest Department in the Central Provinces.

Properties and Uses of Rusa.—According to Gildemeister and Hoff-

mann
(
Volatile Oils, 281-5, 433-4), the chemical examination of Rusa oil led

to the discovery of geraniol, which is present in good qualities to the extent

of 76 to 93 per cent., the greater proportion in a free state. Of citmnella,

if present at all, there are traces only. It is thus an oil widely different

from that obtained from C. Nardiis, the citronella. It is a light-coloured

oil, soluble in three or more parts of 70 per cent, alcohol. Its saponification

number lies between 20° and 40°, but after acetylisation between 230°

and 270°. It is frequently adulterated with various fatty oils, as also

with turpentine and kerosene, which latter lowers the specific gravity

while the fatty oils raise it.

It is chiefly used for admixture with rose oil, and, since it does not

solidify by cold, it prevents the crystallisation of the rose oil. Sawer
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mid others tell us that it is redistilled in Paris, and in Turkey is subjecteil

to a special treatment which appears to render it more fit to mix with

nfta of roses without betraying its odour ; this (lonsists in shaking it

with water acidulated with lemon-juice, and then exposing it to the sun

and air. By this process it loses its penetrating after-smell and acquires

a pale straw colour. This was originally explained by Mr. Baur of Con-

stantinople. It may, in fact, be said that the traflic in palmarosa oil

is very nearly entirely for the production of cheap atta of roses, and hence

Purchasers of that article require to deal with firms that will give

guarantee of its purity, should they desire to possess the expensive atta

f roses. [Of. Gildemeister and Hoffmann, I.e. 433-5.]

Indian Trade in Rusa.—It has already been stated that the traffic in Trade in

this oil is mainly to Europe and from Bombay. Formerly it was shipped Rasa,

to Red Sea ports and conveyed by land-routes, mostly vid Cairo to Con-

stantinople and thence to Europe. Hence it came to bear the absurd name
(now happily discontinued) of " Turkish Geranium Oil." It is nowadays

(shipped direct from Bombay to Europe, but in Bombay it is assorted and

Beposited within large tins or copper vessels of 100 to 200 lb. capacity,

these are surrounded by a network of ropes, but are not placed within

Koxes. It has been estimated by Mr. Bhote and others that the annual

Exports from Bombay come to something like 50,000 lb. In the modern E.xports.

trade EUichpur in Berar has become one of the chief towns of Northern

jjgdndia, from which Bombay draws its supplies. But that estimate must

^very possibly refer to the produce of Bombay and the Central Provinces

^Wone, since the actual exports in 1902-3 were returned at 125,595 lb. The
^ifference is possibly a direct evidence of the immense supplies being

^Kowadays derived from South India. Of these exports, France, Germany, countries to

iP^e United Kingdom and the United States are the receiving countries,
"hich consigned,

mentioned in order of importance.

The value of the essential oils exported from Bombay (chiefly rusa oil) Pnces,

^as returned as follows :—1899-1900, Rs. 2.78,005 ; 1900-1, Rs. 3,41,670
;

1901-2, Rs. 6,10,783 ; 1903-4, Rs. 5,38,774 ; 1906-7, Rs. 3,19,949. At
khe prices presently ruling, palmarosa oil is sold wholesale at 3s. ^^d. a

)und, and ginger-grass oil at 2s. 3d.

C. Napdus, Rendle, Welw. Cat. African PL, ii., pt. i., 155 ; Stapf, D.E.P.,

lew Bull, 314-8, 354-5 ; Andropogon Nardus, Linn., Fl. Br. Ind., vii., i-. 247-9.

)5.

As recognised by modern botanists this is a protean species, since it

IS been made to embrace some ten varieites. Stapf has, however, come
the conclusion that it is perhaps more expedient to treat the follow-

[ing as distinct forms : C Nardus, Rendle, C. confertiflorits, Staff,

Vc. flexnosHs, Stapf, and C. citratitH, Stapf. For the purpose of this Associated

rork it would seem sufficient to group them together, treating the first
^p^^^-

[as more especially the comniercial plant. Thiis constituted it occurs

throughout the hotter parts of India, Burma, the Malay Peninsula and
Ceylon, and is distributed to tropical Asia, Africa and Australia. But it

would almost seem as if some at least of the better-known oil-yielding

forms had (as cultivated plants) originated in the Malaya, since even in

Ceylon citronella is admitted to be different from the undoubted indigenous

stock. In India no form of C Nardus (other than the allied C. citrafus)

existed until quite recently in a state of systematic cultivation. In any
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effort at extended production it would, therefore, seem essential that

separate attention be given to the forms of this and the allied species as

established by Stapf, namely :

—

(a) C. Nardus proper. The Citronella Grass. The first definite accovint of
this grass would appear to be that given by Grimmius {Lahorat. Zeylon.), an
author who died in 1711 but who mentions the oil made from citronella. Stapf
remarks that he is unable to distinguish the difTerent kinds of Ceylon
citronella, but in his opinion all the cultivated races have been derived from
C f.nitfeftlflnrtifi. Stapf.

Pangiri Maana. This is the pangiri maana grass of Ceylon, and is there only known in

cultivation. It now seems possible that many of the vernacular names
given in the Dictionary under this species belong in reality either to the
plant given below as c. fleaciiosui or to one or other of the fornas of c. wiarUni.
The present plant does not appear to have been known to the Sanskrit,

Arabic or Persian "^medical' writers. It owes the botanical name \af<iiis very
possibly to a confusion. Linnaeus assumed {Mat. Med., n. 32) that it was the
nard of India : it was early known in Europe as spica indica or spigo nardo.

But it is surprising that there is no very distinct early record of the wild plant
having been systematically distilled in South India as c yinrtini is in the North,
although it is probable that Ainslie may be alluding to it, since botanically

the cultivated stock would appear to have been derived from a plant that is

wild in South India.

Ceylon. CITRONELLA Cultivation in Ceylon.—It is cultivated chiefly in

Two Forms. Ccylon and Malacca. Winter (Chem. and Drugg., lii., 646)—one of the largest

distillers of citronella oil—says there are two varieties. These are (1) a

form known as lana hatu, which appeared naturally in 1885 ; and (2)

another, known as maha panigri, which represents the older stock—

a

more delicate plant than (1). There is no specimen in the Kew Herbarium
specially labelled as maha pangiri, but there is one of lana hatu. This is

C. Nardus proper, but it is attacked by a form of UstiUigo or Smut—

a

parasitic fungus—that lives within the tissues of the plant throughout its

life, and may thus possibly influence materially the yield of the essential

oil. This might (if so desired) be completely eradicated by the seed being

previously washed in water at a temperature of 120° F. In the Administra-

tion Report ofthe Royal Botanic Gardens, Ceylon, for 1903, mention is made
of the appearance of Ergot {Claviceps) as a disease on the maana grass.

It is said that the lana hatu is the most widely distributed form of this

species and can be produced on soils of a much poorer quality than those

required for the maha pangiri. The plantation once established needs

little attention further than to cut the shoots systematically so as to prevent

flowering. There are two seasons, the first and principal in July and
August ; the second from December to February. The yield averages from

16 to 20 bottles (according to some writers 22 to 28 lb.) per acre for the

first crop, and 5 to 10 bottles (7 to 14 lb.) for the second. But with age

the plant jdelds less and less, so that by fifteen years the plantation has to

be renewed. The yield also varies greatly with seasonal conditions. In

the Ceylon report above mentioned particulars will be found of test ex-

periments on the yield of different forms of the plant, as also different

seasons of collection. The variability will be seen to be remarkable, es-

pecially the lower yield of the indigenous as compared with the introduced

and cultivated forms.

Distillation. In Ceylon the distillation is accomplished by direct steam without the

addition of water to the grass. A charge of dry grass is distilled in about

six hours, and the exhausted grass, after being dried in the sun, is used as

the fuel for the works. Citronelial is the principal bearer of the citronella
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iodonr. The lana hatu variety yields an oil that contains oltnnellal (28"2 ^^,^'"*"**'

cent.), is relatively poor in geranioi (32'9 per cent.), afiEords methyl

^fugenoi (8 per cent.), and has a high specific gravity. It constitutes the

)ulk of the citronella oil of commerce. The oil of maha jMngiri contains

•45 to 55'34 per cent, citronellal, 38-15 to 31-87 per cent, geranioi, and
^only 0'78 to 0-84 of methyl eugenol. The low percentage of the last-men-

tioned substance accounts for its low sp. gr. The maha pangiri is the

first quality, and is often in trade called " Singapore Citronella," while Pint Qa*uty.

I

the lana batu is the second quality. Citronella is mainly in demand by
Ittie soap manufacturers on account of its geranioi, one of the chief con-

kituents of rose oil.

I Trade in Citronella.—The traffic in this oil first attracted attention Trade,

ibout 1887, when the exports from Ceylon were returned at 551,706 lb. ; in

|890 they became 909,942 lb. ; in 1895, 1,182,2551b.; in 1900, 1,409,0561b.;

in 1901 they stood at 1,430,1681b. ; and recently (1902) suffered a serious

decline to 1,294,7501b.; and in 1903 still further to 1,062,594 lb. But
le decline in the production has caused a satisfactory rise in the price

)m 9d. to Is. 2d. per lb. Schimmel & Co. say the demand at present

cceeds the supply, and that a decline in the price is inconceivable. The
^1 goes mainly to England, America, Germany and Australia. The industry

jntres chiefly in the southern parts of Ceylon, where there are said to be

),000 acres under the crop, and over 600 stills at work. As compared with

the production in Singapore is reported hardly to exceed 30,000 lb.,

)tained from about 2,000 acres.

The Ceylon traffic has suffered, however, very greatly through adultera-

fcion with kerosene, fixed oils, and more recently alcohol, as also in consc-

ience of overproduction. Of late the vigorous development of the

iltivation in Java and the rise of the Travancore industry in lemon-
iss oil are circumstances that have operated unfavourably on Ceylon
luction. Mr. Bamber (the Ceylon Government Chemist) has in-

srested himself in this subject and has invented a process by which
le adulteration of the oil that is being exported may be readily and
lectively detected. Satisfactory endeavours are being made by the

aylon Government to improve the methods of production and manu-
icture presently pursued by the Natives and to discountenance if not
check adulteration.

(6) C. flexuosus, Stapf. The Malabar or Cochin Grass. This is the Lemon-
rass plant of Travancore. Stapf draws my attention to the fact that an
Kcellent figure of this plant was given by Rheede {Hort. Mai., 1703, xii.,

)7, t. 57), who calls it kodi-puUu. It is the ginger-grass oil (aukkanaru pillu)

some writers, such as Ainslie {Mat. Med., ii., 401), spoken of as procured
)m the Courtallum hills and from Tinnevelly district. It has been dis-

ibuted by Wight to herbaria under the name -4. flejcuoauH, Sees {Steudel.

Jyn. PL Gram., 1855, 388).

LEMON-GRASS OIL Cultivation.—YeTj little of a definite and trust-

worthy nature has been published of the production of this grass as distinct

torn several others that are known to be grown. Every writer on the

ibject of the grass oils of India speaks of Lemon-grass Oil as being used

fy the Natives of India in the treatment of rheumatism and cholera. It

9ems fairly certain that these passages have little to justify their retention

ider the present plant except where they make exclusive reference to the
'extreme South of India, and especially to the Travancore and Malabar oil.

[C/. Gildemeister and Hoffmann, Volatile Oils, 1900, 285 ; Wiesner, Die

Singapore.
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Rohst. des Pflanzenr., 1903, ii., 577, etc.] But while the greatest possible

obscurity has prevailed as to the botany of the Indian lemon-grass oil

plant, the chemical identity of the oil has been fully established. It was
first made known in 1888 that the most interesting feature of lemon-grass
oil was the large percentage of Citral that it contained. This has been
variously stated at from 70 to 80 per cent., and inferior or adulterated

samples 40 to 50 per cent. It is employed in the manufacture of artificial

perfumes such as the violet known as lonone, and like all the other grass

oils is utilised mainly in perfuming soaps. The demand for lemon- grass
oil has increased with surprising rapidity, and given to South India a new
industry of considerable promise. The Travancore area may be described

as the slopes of the mountains to the north of Anjengo, close to Quilon.

It would now appear the plant is both wild and cultivated. The hillsides

are said to be fired in January to burn down the old and useless grass.

Six months later the fresh crop is ready to be cut : by that time the country-
side becomes dotted all over with furnaces and stills. During July, August,
September and October operations are continuously maintained, but
there would appear to be no second crop. Speaking of the more recent

Cochin industry, various public newspapers have afforded a few particulars.

Mention is made, for example, of Mr. Barton Wright having leased large

tracts of lemon-grass land in Waluvanad and Ernad of Malabar and built

a distillery on the most improved plan. The Moplahs are said to recognise

twenty-seven forms of the wild plant, of which five only are of commercial
value and one is cultivated and never flowers. The wild plants are of

necessity forms allied to C. Nardus. Whether they all yield the same oil

is doubtful, the more so since the allied form of C. Nardus all yield per-

fectly distinct oils.

Indian Trade in Lemon-grass Oil.—In recent returns we read of a

new trade in rusa oil from South India to Bombay. As already ex-

plained, that is distilled from a wild plant, possibly C. Martini, var.

jiolynetiros, and unless it be used as an adulterant is perfectly

distinct from the lemon-grass. Schimmel & Co. {Semi-Ann. Reft.,

May 1903, 42), speaking of the lemon-grass oil, say, " It may be taken
for granted that this new source of supply will in future form a strong
competitor, and. that the prices will permanently remain low, which
would promote the consumption. At the present values the article

will have all the more interest for the soap manufacturers, as the parcels

which have appeared on the market were chiefly of such a fine quality as

had not been met with last year." It would thus seem certain that the
aromatic grasses of South India (like those of Ceylon) yield at least two
perfectly distinct oils—rusa and lemon, and that the traffic in lemon-
grass has become an important one. This may be indicated by the fact

that the wholesale price has increased from about 2s. a pound in 1891

to 95. M. {l\d. per ounce) in 1904. The chief commercial centre is

said to be Trivandrum, and the exports are made from Cochin and Quilon.

In 1891-2 these came to 1,450 cases, in 1896-7 to 3,000 cases ; the subse-

quent years were as follows .-—1899-1900, 2,792 cases ; 1900-1, 1,933 ;

1901-2, 2,322 cases ; and in 1902-3, 2,807 cases. But according to local

reports the outturn of the last-mentioned year came to something like 5,000
cases, each containing twelve bottles of 24-oz. capacity. The statement
is frequently made that the price paid for this oil has been forced up to an
extent that greatly interferes with increasing demands.
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(c) C. oitratus, Stapf, Kew Bull., 1906, 322-30; Andropogon Schananthtu, Linn. D.E.P.,
Sy$t. (10th <h1.), 1769, 1304, Sp. PI. note; Roxb., Fl. Jnd., i., 274-5; Dalz. and i,, 242-4.
Gibs., Fl. Bomb., 1861 (suppl.). 99; A. citratua. Trim, do Hook., Handbook Fl.

0*yl., v., 246; Ridley, Joum. Roy. Aa. Soc. (Straits Branch), 1891, 3. Ijoman-

grass of Indian vegetable gardens. This is the oli-cha, nili or lili-cha, hirva-cha

(sgreen tea), vdahanap-pulla or vdaana-pillu, nimma-gaddi, dgya-ghda or agin ghds.

The name cha (tea) is doubtless Chinese in origin but has been used in India for

oenturios, and indioatos doubtless the use of the leaves as a flavouring ingredient

El
tea. The employment of such terms denotes, however, recent knowledge—or

ler European knowledge of the grass. It is thus the edible lemon-grass or Indian
>ena of Europeans.
Stapf informs me that he makes the sereh of the kitchen gardens of the
ajrs, which is identical with the Lemon-grass of Singapore, correspond with

...v. vegetable garden plant of India. It was probably first mentioned by Franc.
Martinellua (1604), and the earliest unmistakable description of it was given by
Eusebiurt Nieremberg (Hist. Nat., 1635, lib. xv., ch. 19, 343), who called it tanglat,

a naino still in use in the Philippines. It is next mentioned by Bontius (Hiat.

Nat. et. Med. Ind. Or. in Piso, Ind. Utri. re Nat. et Med., vi., 148), but Herbert de
Jager in a letter to Rumphius, published by Valentini (Hiat. Simpl., 1732, 392),

lints out that Bontius was wrong, and that seha-uanthuM does not grow in

fcva ; Jager calls the plant aire, and this is apparently the first occurrence of that
Rumpliius, in a letter to D. W. ten Rhyne, also employed the name

ree but added that it might be called the sterile Indian ttetumnanthuH in order
I distinguish it from the Arabian (Herb. Arnb., v., 181, t. 72, f. 2). Sam Browne
Ind. PI. in. Phil. Trana., 1702, xxiii., 1251-2) remarked that this grass was in

lis day used by the Portuguese women at Fort St. George, but was little esteemed

fy the Natives. It was met with in gardens near the sea coast, and had
an introduced from Batavia about 1666 a.d. Lemon-grass was conveyed to

England by Sir Joseph Banks in 1786. Roxburgh gave A. schtenanthuH the
Bengali name of garidha-bend, but the description and the drawing meide by him
leave little doubt that the plant in question was the present variety of Xm-auit.

Culinary Lemon-grass.—From the observations already made (see p.

it may be inferred that hitherto the very greatest possible obscurity

is prevailed regarding the botanical sources of the lemon-grass oils of

lodern commerce. Before having seen Stapf's interesting report I had
irritten that if not a perfectly distinct species (for which the name
iti'ttfus had been accepted in the Dictionary and might with advantage

)e continued), the present plant would prove one of the many races of

Xardus. Apart from the fact that there is a plant widely cultivateil

Indian gardens which is generally designated lemon-grass (Lisboa,

'iomb. Grass, 1896, 87), and that a grass oil (named lemon-grass) is in South
idia obtained from a wild and apparently distinct plant (see C. /lexuosus

jkbove), there is the still further surprising circumstance that the trade

jcognises "lemon-grass oil " as produced in Ceylon in addition tocitronella.

1^/. Gildemeister and Hoffmann, Volatile Oils, 288-9 ; Ann. Rept. Roy.

ot. Gard. Ceylon, 1903, 15.] It would thus appear that the Ceylon
planters have for some time been regularly growing the lemon-grass

l>il plant.

To obviate possible confusion between the edible lemon-grass of India Maiabar^and

(C. citratua) and the lemon-grass oil of Malabar (C. flexiiosuH),

Itapf uses for the latter the name Malabar or Cochin grass. Unfor-

mately, however, lemon-grass oil is by no means exclusively obtained

rom Malabar, and " lemon-grass " is likely, therefore, to be continued

to designate the oil in commerce, irrespective of the local Indian usage
lentioned. But has it been proved that the lemon-grass {€. citratus)

ight not itself afford, or that it is not actually affording, an odor-

iferous oil ? It is understood that the lemon-grass oil of Ceylon is less

valuable than the lemon-grass oil of Travancore. But has it been definitely

459

Cktcbin Grass.



PEEFUME-YIELDING GRASSES

Used in

Cookery

Lemon Tea.

OYMBOPOGON
NARDUS
Culinary Lemon-grass

proved that both these are obtained from one and the same species,

the differences being climatic, not racial ? In other words, has it been
established beyond dispute that the peculiarities in the grades of lemon-
grass oil denote the species of plants used ? With such uncertainty it is

perhaps permissible to think that at least some of the grades of lemon-grass
oil are obtained from the culinary lemon-grass—the oleum siree of Lochner
{Ephem. Acad. Nat. Cur. Cent., 1717, v-vi., app., 157) ; and if this be so
the name must be retained.

The extraordinary anomaly is thus presented of an important plant,

such as C. citratus, known possibly to a large number of the inhabitants
of India and Ceylon, not having been systematically studied. This subject
should, therefore, commend itself as worthy of attention to those who may
have the opportunity of contributing either new material or fresh infor-

mation.

Rumphius says the leaves were used in cooking fish and in flavouring
wine, but he throws doubt on the roots being medicinal. In India as

a whole (excluding the modern Travancore and Cochin industry) the
Culinary Lemon-grass does not appear to be distilled. Wallich {PI. As.
Bur., 1832, iii., 48, t. 280) under the name Andropogon Schoenanthus
gives an illustration of what is possibly a distinct species but which has by
Hackel, followed by Hooker, been treated as A. Nardus, Linn., var.

yrandis, and with that East Himalayan plant Wallich has associated
the economic information of the garden lemon-grass. He quotes, for ex-
ample, from Fleming.(^s. Res., 1810, xi., 156), who says, " Many Europeans
with whom tea does not agree, use, instead of it, the infusion of this plant,

to which they have given the name of lemon grass." Dr. Wallich then
adds, " Dr. Maton, one of the Vice-Presidents of the Linnean Society and
Physician Extraordinary to the late Queen Charlotte, tells me that he has
repeatedly been treated with a dish of lemon grass tea by Her Majesty,
who used to be very fond of it, and was supplied with the plant from the
Royal Gardens, Kew." " There are few people," Wallich concludes,
" who have experienced the influence of an Indian climate, who have not
found benefit from the wholesome and refreshing beverage prepared from
this grass." It might almost, however, be said of India, as it can certainly

be said of England, that Queen Charlotte's lemon tea has become completely
forgotten. The lemon-grass is occasionally added to certain soups or used
while cooking fish and curry, but as affording a refreshing beverage it is

unknown to the people of India to-day.

Lastly, in this place mention may be made of Mrs. Lisboa (Journ.
Bomb. Nat. Hist. Soc, 1889, iv., 123) having figured and described a new
species, viz. Cynihopogon odoratus, found wild at Lanowli, Poona,
which is said to yield an oil " soft, sweet and more agreeable than that of

€. Martini." It is thus evident that even if C. citratu.s be excluded
from consideration as an odoriferous oil-yielding species, there are very
possibly several distinct plants that afford oils, many of which are treated
as lemon-grass oils.

[C/. Sawer, Odorography, 88-9; Pharmaeog. Ind., iii., 567 ; Wiesner, Die Rohst.
des Pflanzenr., 1903, ii., 577 ; Western Star, Sept. 1901 ; Yearbook of Pharmacy,
1900, 162 ; 1901, 55 ; Chem. and Drugg., 1901, 864 ; 1903, 507 ; 1904, 179-82

;

Trap. Agriat, 1901, 59, 199 ; 1902, 473 ; 1904, 531 ; Bull. Econ. Ulndo-Ghine,
1902, 867 ; Der Tropenpflanzer, 1902, 196, 425 ; 1904, 321 ; Proc. Chem. Soc.
1903, xix., No. 273 ; Chem. News, 1904, 21 ; Journ. Chem. Soc. Indust., 1903,
1305 ; 1904, 75, 694.]
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C. Schoenanthus, Spreny. According to Stapf {I.e. 303-13,

352) there are at least two fairly distinct plautti commonly assigned

by authors to Andropogon SchiBnanthiis, Linn. These are as

follows :

—

(a) C. SchOBDanthus, Spreng., PI. Pugil., 1816, u., 15 ; A. Utmger, Detf., Fl.

AUant., 1793, ii., 379 ; Fl. Br. Jnd., vii., 203 (in part).

Olnger-grass.—This is the SchoBnus, Schcenanthus, or Squinanthus, Oinger-
and to some extent also the Juncus odoratus, etc., etc., of Greek and Roman grass.

writers, as also of most of the early writers on Materia Medica. An oil

repared from it would appear to be known as Ginger-grass. The
riental names for the plant have been so much confused with the next

ipecies (if not with several other species) that it would be a bold step

ndeed to separate them and to affirm that izkhir (Arab,), gurgiyah (Persian)

and hhustrina (Sansk.) denote this particular species and no other. It

'ollows accordingly that the modern vernaculars of India cannot be arbi-

arily separated. In fact it would perhaps be the safest coiirse to call in

e aid of geographical distribution and to assign the names in common
e for perfume-yielding grasses in the respective areas where the spices

,bound, as being the names proper to these species. The present form,

cording to Stapf, is met with " from Morocco to the Panjab and Ladakh."
* In the Panjab it is common in some of the desert tracts from Karachi

Peshawar and Ludhiana, growing on rocks, in sand or in hard loamy
il." The Indian vernacular names best known for it within that area are

wi and ghatyari.

It would appear that an oil is actually produced in the Panjab from oii.

ihis plant, though only very occasionally. In fact the reports that have

ppeared on the diversified properties of such oils are very possibly due to

incorrect determinations of the plants concerned. In a few instances

records of oil exist, however, that leave little room for doubt of having

een actually obtained from the present species. Edgeworth {Journ. Linn,

oc., 1862, vi., 208) describes under the name Cf/mbopogon Ariantt the

lant met with in Multan—the country where the Malli resided in the

e of Alexander the Great. Stapf has pointed out that on the label

5of one of his specimens Edgeworth wrote, " An essential oil expressed

om the roots, manufactured only at Kasur in the Panjab." This, adds

Stapf, " is probably the same kind of oil which Vigne records from Hassan

Abdal (between Attok and Rawalpindi) with these words :
" A stimulating

oil is extracted and used in medicine." Mr. J. R. Drummond confirms used

Edgeworth's report by the information communicated to Stapf that a family ™«^°iaaUy.

of priests at Kasur produced this oil quite recently (see Rosa, p. 926),

It perhaps need hardly be reiterated that the oil in the above passages Nard Boots,

is spoken of as expressed from the roots, not from the leaves and shoots.

The fact of there being a medicinal root, or rather two species of roots—the

nard of the early explorers of India—known to all modern Indian medical

writers is of great historic interest, and the botanical evidence would

support belief that when dealing with the Western Panjab, Sind, Baluchi-

stan and Persia, the plant in questionmay be accepted as C. Schwuanthus,
Linn., but when dealing with the Eastern Panj4b and the United Provinces,

it is in all probability the species presently to be discussed, viz. C.

Jwarancutia, SchuU.
(b) C. Jwarancusa, Schult, Mant., 1824, ii., 458 ; Nardua indicus, Blane, Phil.

Trana., 1790, Ixxx., 234, t, 16, f. 1; Andropogon Jwarancusa, Jones, As. Res.,

1795, iv., 109 ; A. Jvarancuaa, Dierbach, Fl. Apiciana, 73 ; A. Iwarancuaa, Roxb.,
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275-7 ; Dalz. and Gibs., Fl. Bomb., 1861, 301-2 ; Lisboa, Joum.
Bomb. Nat. Hist. Sac, 1891, vi., 66; also Bomb. Grass., 85; Andropogon
laniger, Duthie, Fodd. Grass. N. Ind., 35-6, t. 23 ; Fl. Br. Ind., vii., 203 (in
part).

Sweet-scented Medicinal Grass.—Of this plant—the Nardus indicus
of early writers—Stapf observes that it occurs on the outer hill-zone of

the United Provinces, Kumaon, Garhwal, and westward as far as Pesha-
war—mainly in the neighbourhood of watercourses. This is, therefore, a
much more abundant Indian form than the preceding. It frequents, as

a rule, colder and moister regions. But the name jwarankusa, which
Stapf treats as Sanskrit, is so in derivation very probably, but was appar-
ently never used by even the most recent of Sanskrit authors as the specific

name for this or any other grass. Dutt {Mat. Med. Hind., 1900, 271)
gives the Sanskrit name lamajjahx as denoting A. Twarancusa^ Roxh.—
the lamjak of Hindi and the harankusa of Bengali. But according to him,
the A. Schfenanthus (the hhustrina, Sanskrit, and ganda bena, Bengali)

was the plant we now call C. citratus, so that the Sanskrit and vernacular
names above very ppssibly denoted both C. jrwarancusa, Schult., and
C. Scha;nanthun, Linn. [See Cyperus rotundus, p. 466.]

Duthie gives it the following vernacular names (some of which may,
however, denote C Schoenanthus) :

—sirgJiurai, soldra, bur, khair,

gandhi, khawi, gander, runa, dabsulo, babhori, jardmkush, azkhir, khavi,

gandel—none can be said to be derived from its supposed Sanskrit
name. Roxburgh, who rendered the name jwarancusa as iwarancusa,
gives as its synonyms ibharankusha, iwarankusha, karankusha, and says
these are Bengali, but makes no mention of Sanskrit names. So also Dutt
accepts karankusa as Bengali, but does not give jwarankusa as a Sanskrit
name. Moreover, Roxburgh very properly observes that as stated by
Blane, the virtue of the plant resides entirely in the root. Duthie, speaking
doubtless of this grass under Andropof/on laniger, Desf., says it is

one of the sweet-scented grasses, " the roots of which are sometimes used
like khas-kkas in the manufacture of tatties." " As a fodder grass it does
not rank high in regard to its nutritive qualities. It is, however, largely

made use of by cattle when it is young and tender. Its scent is said to

affect the flavour of their milk. It is often stacked and forms a useful

supply in times of scarcity. Mr. Coldstream says that it will keep good in

stack for upwards of ten or twelve years." " The khair grass grows in

hollows where water collects, and seems to prefer kallar, that cows
graze upon it if hard pressed, but not otherwise ; also that bar house-
wives use wisps of this grass to clean out vessels used for churning and
holding milk."

The perfume being chiefly resident in the root, not in the stems and
leaves, justifies the association of the Nard (perhaps more C. Schmnan-
fhtis than C. Jwarancusa) with the story of the Phoenician followers
of the army of Alexander the Great in Lus and of the confusion that long
existed regarding the spikenard of the ancients. This, doubtless, is the
plant spoken of by Pliny and in more recent times by Garcia de Orta as

found on the banks of the Ganges.
The preceding observations may be accepted as setting forth the separation

of the two forms of Nard, both of which industrially have been treated as one
plant. It has also been affirmed that the chief property of the plant is

its sweetly scented roots. But apparently the leaves and shoots of one or
other (or of a third species not separately recognised from them) yields
by distillation an oil with slightly different properties from rusa. In some
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Dub
rta of the country the present plant in more Hweetly [x^rfiimod than in otheni, r«fum«d oil.

for example, in the vicinity of Rawalpindi. Dutliie tulU lu th»t a " perfume
manufaotured from it, and the aromatic oil i« HometimoH iiHod a« a cooling

iicine." Tho authora of tho Pharmacographia Indica (iii., 668) mention tliat

tho time of tho Tuhfat-ol-muminin (about 1609 a.d.) a diHtilled wator wa«
do from izkhir and apparontly tlio oil of *'. MnrHnl was tlu;n unknown, if the
nw izkliir w»v8 not UHod indiscriminately for *'. yiarttnt and #'. Hrhfttauthum.
letnl it iH believed that the variability of rusa oil may to some extent be duo to
grass being mixed with <'. Hiirtlnl and both distilled together, or to the oil

the present plant having been mixed with tliat of rusa (palmarosa). In fact, Mixed with

oording to most authors on essential oils, this is very possibly the chief source Bum.

I
tome of the " ginger-grass oils " of commerce (Gilderaoister and Hoffmann, Oinger-gr»M

Oila, 285). If pure it is valued at 2a. 3d. per lb. Schimuioll & Co. say, ^*"

examinations have proved that it is a pure distillate deserving absolute
"confidence. Never has tliis oil been on the market in such fine quality as at
present" (Semi-Ann. Rept., 1904, 44-8). Oildemeister and Hoffmann {I.e. 300)
ay it has the sp. gr. of 0'915 at 15° and its odour recalls that of elemi. It distils

between 170° and 250°. The statement that an oil is not prepared from *'. jtmv.
MHctM«a would, therefore, appear incorrect. But the roots and lower stems which
anstituted the Schamanthua of the ancientswould seeranot to be collected in India
^any material extent at the present time. Garcia do Orta (1563) was the first

ropean writer to refer to that product in connection with India. He tells

that it came from Muscat, was known as " Herba de Mascat," and was used
the Portuguese in India, but not by the Natives. He makes no mention of

of the essential oils derived from this or the allied grasses.

But in spite of the fact that so great an authority as Sir William Jones re-

lated hotly Blane's opinion that the Nardua of many authors was in reality

J^^'^^^•a^n'Uf^a. I am strongly inclined to agree that a too literal acceptance
Jones' view may be misleading and has possibly in the past induced error,

ly (Hist. Nat., bk. 12, ch. 12 (Holland, transl.), 364) says the " Nardua spread-
i into certain spikes and ears whereby it hath a twofold use both as a spike and
a leaf." Apicius speaks of the apica indica being used in sauces and costly

les, but this may have been *'. eUmtuM—the plant that I have spoken of as
edible lemon-grass. Paulua .^gineta (Adams, transl., iii., 265) derived his

lormation mainly from Galen, who draws again on Dioscorides and speaks of

fpurely as a drug and ointment. It seems highly probable, therefore, that the
"^ Vardua of the ancients was different from the Jatamanai of the Sanskrit authors,

though the plant known to botanists as XartioHtaehyH Jatanianni doubtless
the spikenard. Garcia de Orta (Coll., I. ; also in Ball, Proc. Roy. Ir. Acad.,

|4), followed by most of the older Indian travellers, speaks of the Nardus as
iined from the plains of India, and can only be referring to one or two
jies of t'ytttboiHtt/on, certainly not to the alpine xartioMtarhyM.

CYNODON DACTYLON, Bers. ; Fl. Br. Ind., vii., 288; DJE3.P.,

)ntius, Hist. Nat. et Med. Ind. Or. in Piso, Ind. Utri. re Nat. et Med., "•» 678-81.

58, 148 ; Rheede, Hort. Mai, xii., 47 ; Jones, As. Res., 1795, iv., 248-9, Dub-grass.

!ll ; Duthie, Fodd. Grass. N. Ind., 52; Pharmacog. Ind., iii., 577-8;

Bboa, Bomb. Grass., 104-6, t. 57 ; Rept. Agri. Chem. Mysore State, 1901-2,

Creeping Panic Grass or Doorwa, Bermuda Grass ; dub, daurva,

bla, Tc(M)ar, talla, burdwa, chibbur, dhobi-ghds, kali ghds, haridli, arugam-
illa, etc. A perennial creeping grass which flowers all the year round,

pows everywhere throughout India except perhaps in the sandy parts

Western Panjab, where it is rare.

Lisboa says this grass is now generally spread in the settled parts of Australia,

are it may have been introduced with cultivation. According to Vasey (Rept.

aaea U.S., 1883, 54-6, t. 59) it takes the place in the Southern States of the
aous blue grass of the more northerly States of America. In India it is

rticularly abundant on roadsides and delights in an admixture of sand, gravel
and ordinary soil, and is one of the first grasses to appear on the partial recovery
of reh soils. It ascends from the plains to 8,000 feet in altitude, but varies in

habit and nutritive qualities ficcording to soil and climate. Is readily propagated Propagatioa.

by cutting up the shoots and roots and spreading these over the surface of the
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prepared soil, or depositing them ia furrows, each row of cuttings being covered
over by the preparation of the next furrow or by hand dibbling the cuttings all

over the field.

It is the commonest and most useful grass in India, since its stems and roots

form a large proportion of the food of horses and cows ; it has great fattening and
milk-producing qualities. Makes good hay, which if carefully stacked will keep
for years. Voelcker {Improv. Ind. Agri., 175) says of dub grass in India that " in

many parts it comes up naturally or may be easily propagated from cuttings simply
stuck in the ground. As a crop for irrigation it gives a great yield, and is_ about
the only grass that keeps green in the hot weather. To one coming newly to the
country it is surprising to notice how from an apparently burnt-up and dead
surface a crop of fresh grass will spring up on the first fall of rain." According
to the Madras Experimental Farm Manual, dub, like most other meadow grasses,

should be cut for hay directly the flowers appear, since under these circum-
stances the juices are more nutritious and the plant will produce another crop
much sooner. The great object should be to retain the green colour of the grass

by drying it as quickly as possible ; two or at the most three days should suffice

for making the hay, and if the dews are heavy it should be put into haycocks
at night. The richness of the saccharine juices renders the hay more hable to

heat and ferment, but excess in this direction may easily be checked by the
ordinary methods of putting pipes from the centre to the outside of the stack,

or building in two or three layers of dry paddy or cholam straw.

It is necessary, however, to notice that *'. nactyion. while very easy to grow,
is very difficult to eradicate. In the Farm Rept. Bombay (1898-9, 6) it is su,id

to be a persistent weed in black soil and to require deep hand-digging in the hot
Medicine. weather to destroy it. The plant is used medicinally and a cooling drink is said

to be prepared from the roots. Dub is also used fairly extensively in Hindu
religious ceremonies, but it is necessary to distinguish carefully dub, dab, dab and
dib, which denote separate grasses.

Crop.

D.E.P.,
ii., 682-9.
Sedges.

Two Economic
Groups.

D.E.P.,
ii., 683-5.

Sandy
Situations.

Found Free
in the Soil.

CYPERUS, Linn. ; Fl. Br. Ind., vi., 591-619 ; Prain, Beng. Plants,

ii., 1138-45; Cyperace.*!.
This genus of sedges contains some 60 Indian species. Most of these are

fairly valuable fodder plants, especially when young, others are dangerous weeds
of cultivated lands. A few yield culms and leaves that are employed in thatching
and in grass-matting, and others afford tuberous rhizomes that are either eaten
(especially in times of scarcity) or are collected and sold as perfumes or medicines.
The greatest possible obscurity still prevails, however, as to the determination
of the Indian economic species, so that it may for the purposes of the present
work suffice to discuss them under two groups, those of value because of their

tuberovis roots tuad those with culms and leaves utilised in mat-making.

(A) Tuberous Rooted Forms :

—

1. C. bulbosus, VahL; Fl. Br. Ind.,yi., 611 ; C.jemenicus, Retz.;

C. jemenicus, Linn., in Roxb., Fl. Ind., i., 192 ; Clarke, Journ. Linn.

Soc, xxi., 175, t. 2, fi. 17, 18 (but var. /3. excl.) ; also Journ. BoU, 1890,

xxviii., 18 ; jFZ. Br. Ind., vi., 11 ; Trimen, Journ. BoL, n.s., 1884, xxii., 358-

61 ; Woodrow, Fl. W. Ind. in Journ. Bomb. Nat. Hist. Soc, xiii., 431

;

Gammie, Rec. BoL Surv. Ind., 1902, ii., 193. The shilandi, shilandi-

arisi, bid, theg, furi-gaddi (the grass) and puri-dumpa (the bulbils).

This small sedge is often very plentiful in sandy situations, as for example
in Sind and Baluchistan, the Upper Gangetic basin, the Deccan, Malabar,
the Coromandel Coast and Ceylon. It is distributed to Arabia, Abyssinia,
Central and North Africa. The characteristic (economic) feature of the plant is

the tuberous rhizomes (often called bulbils) that it produces. These are not
much larger than grains of rice, and since they are borne on long, thin, non-persis-
tent shoots they are found in great abundance in the soil, free from each other
and free from the parent plant. They are accordingly collected by sifting the
sandy soil. They are encased in several easily separated scaly coats and, after the
removal of these, are roasted and eaten or are soaked in water, wfished, poimded
into a flour, and baked into bread or cooked into puddings, etc. They have no
aromatic property, and are strictly speaking edible not medicinal tubers.
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2. C. esculentus, Linn. ; Fl. Br. Ind., vi., 616 ; Journ. Ayri.-

Hort. Soc. Ind., 1897, xi., 675-8. This is the Rush-nut, Earth-almond,

Tiger-nut or chufas of European, American and African writers. Bret-

schneider {Jlist. Europ. Bot. Disc. China, 16), while reviewing Kamel's dis-

coveries (1683), identifies the maa tchi or pee tchi or Chinese Water-chestnut

with the present plant. The name Water-chestnut usually denotes
Trapa (see p. 1080).
r

J
If the determination here suggested should prove correct, the Chinese would

have to be accoptod as having known the edible sedge from as early a date as
can be showTi for any other country. But it so closely resembles *•. fefi«M<fmm
that it is highly probable the reputed discoveries of it in India and elsewhere are
in some instances at least due to mistaken determinations. It has, however,
been recordetl as found in one or two localities in the Panj&b and in the Nilgiri

hills, but nowhere common. It thus no doubt exists in India, but until fresh in-

M'stigations have been made it is perhaps desirable to leave the matter in this

position. Repeated efforts have, however, been put forth (so it has been affirmed)
introduce the cultivation of this plant, but with absolute failure everywhere.

he present species, therefore, contributes no known portion of the supply of

edible fyttefun tubers in India. Of other countries it is reported the tubers
are often roasted, then ground to a powder, and used in the preparation of chufaa

iffee or chufaa chocolate. [C/. Kew Mus. Guide, 1895, No. 2, 59.]

3. C. potundus, Linn. ; Fl. Br. Ind., vi., 614 ; Hove, Tours in Gujarat,

., 1787, 25, 45, 112, 120 ; Dymock, Mat. Med. W. Ind., 1885, 844-5

;

Juckland and King, Ofpc. Corresp. Ben^. Govt., Apr. 21, 1892 ; Pharmacog.

Ind., iii., 552-3 ; Dewey, U.S. Dept. Agri., 1894, 1-4 ; Bretschneider,

iot. Sin., 1895, pt. iii., 126 ; Woodrow, Gard. in Ind., 1899, 547 ; also

n. W. Ind., I.e. 431 ; Bull. Haarlem Mus. PI, 1903, ii., 1145 ; Gage, Rec.

^ot. Surv. Ind., iii., 112 ; also Prain, I.e. 303 ; Hosie, Rept. Ssu'ch'uan,

Ihina, 1904, 45. This is the mothd, muihd, batha-bijir, tandi sura, mustd,

iila, gundra, korai, koreki-jhar, bimbal, etc. Bretschneider points out that

le Chinese name for the odoriferous tubers of this species (which occurs in

Juddhist books), namely mu ts'ui ta, comes from the Sanskrit mustuka.
This is a very troublesome weed of fields, gardens and waste lands, plentiful

roughout India from the sea-level up to 6,000 feet in altitude. Its occurrence as
enemy of cultivation has been recorded in nearly every tropical country. The

iderground shoots that bear the economic rhizomes or tubers are persistent and
ll>ecome woody, the plant being in consequence difficult to eradicate. The best

suits at extermination have been attained by low shade and repeated mowing
lown of the herbage. But c tnbero»Hn, Rottb., is a plant so closely allied

it that the late Mr. C. B. Clarke informed me it might quite safely be viewed
>otanically as a variety of v. rotutniuti. Economic«illy the two plants are
lentical, and are therefore treated here conjointly. One of them is possibly
itertenuiM (or ndgar-moth) of economic writers (Dutt, Dey, Dymock, Liotard,

}uck, etc.), which yields an odoriferous medicinal root but is not <\ pertfttttiH,

9oxb., which by modem botanists is called c ft<-atHoti»M. Dymock speaks of
two kinds of ndgar-moth met with in the Bombay markets, viz. Surat and
[Kathiawar. Ganmaie informs me of two kinds—a small tuber common in

the Deccan, and a large one that does not extend beyond the heavy-rainfall

[cone of the Konkan and the Ghats. Clarke, who most kindly perused this

[article and made useful suggestions, asked the question—Could the medicinal
3ot alluded to by Dymock and others be .w«Hi»cii« buibosuH, c.B.C. ?

Ic KfarioHUH has not at all events been recorded as found in Western India.
FWoodrow writes me that it does not occur in Western India as far as he knows.
[It is thus hardly likely to be the economic plant r. pf'teftiM, Dymoch.

The rhizomes of <'. rottnuiuM—c tuberomm—are very much larger than
those of f. bttiboHUM. are highly aromatic, and when mature ar^ so woody that
they could hardly be eaten. Ground into a powder, however, they are used medi-
cinally, especially for external applications as lep. They have been regarded as
diaphoretic, stimulant and astringent. The Scythians are said to have em-
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ployed them in their special embalming preparation. They are also vised in
perfumery, particularly in giving a required aroma to certain fabrics and in the
preparation of oud-bati—the fragrant sticks burned in Hindu houses to disguise
offensive smells. They doubtless constitute much of the so-called juncua or
radix junci and kuperos of the Latin and Greek authors, and which was ex-
tolled by medisBval herbalists, being sometimes, but erroneously, called Indian
jatamansi. [See Cymbopogon Jwarancusa, p. 462.] It is desirable to bear in
mind the hard woody nature and aromatic property of these tubers in order to
distinguish them from certain edible tubers to which they bear some resemblance.
There would thus seem to be two chief forms of the medicinal and perfumery
tubers—the motha {(\ rotimtiiis-fubet'osHs) and the ndgar-moth (<'. pertenuig
of Dymock, non Roxburgh).

Many writers, however, affirm that the tubers of c rottinaun and c. tuberosun
are eaten, especially in times of scarcity and famine. They are, certainly, greedily
eaten by pigs, and in famine times may therefore be eaten by men. But it would
almost seem as if either of two conditions were necessary :—(a) that the tubers
of certain localities or particular stages of growth are more palatable than the
tubers described as medicinal, etc. ; or (6) that some altogether different plant
affords the edible tubers attributed to this sedge. ^

Throughout India an edible tuber bears very frequently the vernacular name
kaseru ; in fact it is mentioned in the Ain-i-Akhari. Roxburgh described srirpuH
Kf/sooi' as the kesur, common in Bengal and growing on the borders of lakes,
ponds, etc. It possesses, he says, tuberous roots, but curiously enough he makes
no mention of these tubers being edible. Most Indian writers who mention
('. fotiiutius as yielding edible roots, speak of the plant, to which they refer,

as frequenting the margins of tanks {Beng. Offic. Gorresp., I.e.). It would thus
appear highly probable that the so-called edible tubers of c. rotundnn of many
writers may have to be transferred to *cij'j»i»s Hynooi-, Roxb., which Clarke made
a variety of ••. yroas»n, Linn. Gammie's Note on Plants used for Food during Famine,
etc., in Bombay, while it gives c. huibosus, makes no mention of c roUmdus
nor of ('. tubernsun as having been eaten, but enumerates the following species
of HvirintH as affording edible products :—(a) the bulbs of *. yfonsuH, the kysoor
or kachara, and (6) the seeds of .«»'. niui-itimiin, the chid (the m,iraj of Woodrow).
In passing it may be added that so far as can be discovered Gammie's allusion
to the " seeds " is the only record of the grain of a Scirpus being eaten. But
thinking that Woodrow (formerly Professor of Botany at the Poona College
of Science) was likely to be able to throw some light on this question, I asked
for his views. His reply was briefly as follows :

—"I found tubers in the markets,
carried these off to Poona, and produced from them s. ftysoor. The tubers
are globular, the size of a marble, have a brown fibrous covering and inward
are white, farinaceous with an agreeable flavour." In a similar communi-
cation Gammie, the present Professor of Botany at Poona, informs me that the
tubers of s. {ffosfnift are the favoui'ite vegetable of the Parsis during the cold
weather. The plant grows abundantly in the fresh-water tanks of the Konkan
but not in the Deccan. Lastly, Mr. I. H. Burkill uTites me that the Calcutta
supply of these edible tubers comes from Patna, Allahabad, Aligarh, etc. In
Nowgong the plant is called ghogal ; in Ganjam, santra ; and in Prome, myet-
thon-tnyaung. Burkill then adds that another cyperaceous root is edible. This
is believed to be Eicociiafln. It is known in the Santal country as chichoor, and
in Central India (Tonk) it is kasuria. There can thus no longer be any doubt that
s. Ki/noor is at least one of the edible tubers of India. Hooper (Rept. Labor. Ind.
Mus., 1906-7, 11) speaks of keshur tuhevs from Singapore, which it would appear
are regularly imported and sold in the Calcutta market.

{B) Fibrous or Mat-making Forms

:

—
4. C. corymbosus, Rottb. ,- C. semi-nudus, Roxb., Fl. Ind., i., 187 ; Fl. Br. Ind.,

vi., 612. A glabrous rush-like sedge which often grows to the height of two to
three feet. It is met with from Kiunaon to Assam and Burma, and is distributed
to Ceylon, Africa and America. It is known in India as gol-methi, mutha, goddu
tunga, kodu, kurai, berhua, nwa-myet-yin. Var. ji. J'angorei, C.B.C., is founded
on a specimen furnished by Dr. Bidie from Tinnevelly, which had been originally
obtained from Madagascar. This removes, therefore, any doubt regarding the
material of the finer mats of that locality.

5, C. malaccensis, Lam. ,• G. gangeticus (MS.), incurvatus, Pangorei and procerus,
Roxburgh's Fl. Ind., i., 203 ; Prain, Beng. Plants, ii., 1144 ; Fl. Br. Ind., vi., 608.
A native of brackish mudbanks from Bengal to Sind and distributed to Singa-
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ttOfe and the Pernian Oulf. It is in Bengal known as chumati pali, and apparently

oy popular writers htw Ijoen much oonfuBod with *'. rofytbamum. Hance {Journ.

Bot., i87i*, viii., 99-105) ^ives a most interesting account of the matting sails and
floor-'muts of China. The former are not exported, but the latter constitute an
important item of tratllc from Canton to the United States of America. Hance
Jduitified the plant as c tma^Mfortulm, Roxb., butC. B. Clarke informed me that lio

,ed it OH boiug more correctly *'. nminrrfttHiM,

6. C. tegetlformls, Roxb.: O. nudua, Roxb., Fl. Ind., i., 209; Fl. Br. Ind., vi,,

; Prain, ^c. 1144. This form is closely allied to v. tnaiarr«-imlM, and the
plants seem to have often been confused by economic writers. It is a native

Bengal (Central and Eastern—the Sundribans), Chittagong, Assam, Bandel-
and and Mtuirtis, and is distributed to China and Japan. A tall glabrous rush-
:e sedge known as gola-methi or aura,

7. C. tegetum. Roxb.; Fl. Br. Ind., vi., 013; Prain, I.e. 1144; the Sedge or
Qross-matting I'hvnt of Calcutta, the mudar-kati, wetla, korai, mandri, yerktUi, etc.

An extremely abundant and widespread sedge. It occurs throughout the
plains and ascends the hills to 0,000 feet in altitude from I^ashmir to Burma.

QRASS'MATS : Calcutta-mats: Madras-mats.—Here and there

throughout the greater part of Fiulia mats are made of the culms of certain

species of sedge. Some are coarse, being woven of the entire culms, and
others exceedingly fine, the triangular culms being split into two, four,

eight, twelve, etc., pieces. These strips of culms are carefully dried, when
it is found they have rolled round on themselves lengthwise, thus carrying

the polished epidermis imiformly on the outside of the rush-like strands.

The process of splitting the culms is perhaps the most difficult and laborious

part of the grass-matting art, especially when exceptionally fine mats
are to be woven. The collection of the culms and the splitting and drying

the same are duties entrusted to the women, whose patience and delicate

;er8 are in consequence important factors in success. The men do the
ving. The species of sedge most largely used is C. tef/etuni (No. 7

ve), but Nos. 4, 5, and 6 are (according to some writers) each and all

loyed in the localities where procurable abundantly. In fact, as already
,ted, the finest mats are those produced in Tinnevelly from C. corjpn-
us, var. ranuorei. But the question whether the production of

finer mats necessarily depends on the special properties of the sedge
or on the patience and skill of the operators has never been definitely

estigated. In certain regions species of sedge are used in the mat
e that in other countries are never so employed, though plentiful,

greatest uncertainty still pervades the literature of the grass-mat
e, more especially as to the particular forms of sedge used in the centres

pecial repute. But the exceedingly fine mats of Tinnevelly, Cochin,

mpett, Palghat, Vellore, Indrawatty, Sevry, Talpier, Midnapur, etc.

, though often marvellously fine, very beautiful and highly artistic, are

lercially much less valuable than the ordinary grass-mats, the so-

] "called Calcutta-mats or muddr-m&tB, which are made mainly, if not ex-

tj^sively, of C teifetutn.

IH[ Manufacture—The method pursued in the fabrication of grass-mats,

fTiowever coarse or fine, is the same with all the Indian grass-mats, and
may be here briefly detailed. Threads of ordinary country twine (more
rarely cotton) are stretched along the surface of the floor of the factory

or workshop, one inch or an inch and a half apart, and extending for the
length of the desired mat. If intended for a large-sized room they
may cover, or nearly so, the entire floor of the workshop, or may be
placed in one corner, being only a few feet in length and breadth, or

many yards in length and only a few feet in breadth (the last being a
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sort of piece-goods form wMch has recently been sent to Europe and
America very largely). The lengthwise strings constitute the warp of

the mat. Previously they have been threaded through a crudely formed

weaver's comb or beam of the desired breadth, and they have also been

attached to bamboos at both ends, which are so adjusted that they may
be tightened as desired and the warp raised an inch or so above the floor

of the room over which they are stretched. The operators commence
at the far end. They sit in a row across the breadth of the fabric and on

the top of it. Each possesses a crudely formed woodeu needle (which

takes the place of the shuttle), and through the eye of this is inserted the

end of the split and carefully prepared culm. This is passed alternately

over and under the threads of the warp and thus placed in position by
each operator along his allotted portion of the weft. Simultaneously

the comb is beaten home and the next street of the weft commenced by
being threaded above the warp, where the previous street went below.

If colours or patterns are desired they are inserted by the hand at the

proper positions. Thus slowly the work progresses. It is hand labour

from beginning to end, for so far machinery has not invaded this peculiarly

tropical craft, the prototype very possibly of the weaver's art.

As already indicated, the finer artistic and coloured mats are mainly

derived from Madras ; the plain white mats, or mats with coloured borders

only, come from Calcutta. In Western India grass-mats are never made,

though several of the plants required appear to be fairly plentiful. The
mats of Bombay are made from the leaves of Phoenino robusta,

Hook, f.

Statistics of the trade in grass-mats cannot unfortunately be given.

It is known that large quantities are regularly exported, and within

recent years the trade has greatly expanded. But the grass-mats are

returned conjointlv with all other Mats and Matting Materials (see

p. 776).

DAIRY FARMING AND DAIRY PRODUCE.—In its

modern comprehensive signification Dairy Farming embraces not only

milk but many other substances, the production of which can be economi-

cally combined with the supervision of milch-cows. These may be classi-

fied as follows :

—

Live Stock—such as oxen, buffaloes, sheep, goats, pigs,

poultry and bees. Produce—meat, milk, dahi, butter, ghi, cheese, fowls,

ducks, eggs, honey, bees' -wax, hides, skins, wool, horns, hair, feathers,

bristles and farmyard manure. Jiequireinenfs—capital and stock,

technical knowledge, suitable buildings, grass lands, a supply of cattle

food and fodder, appliances and machinery, and easy, quick and cheap

transport to large markets.

So far as known, no one in India has as yet attempted Dairy Farming
in anything approaching the degree of thoroughness necessary to ensure

complete success. While that is so, the larger towns have recently begun to

receive some portion of their supplies from establishments usually desig-

nated Dairy Farms, and for same years past the necessity for a large and

piire supply of milk and butter for the British troops resident in India has

induced the military authorities to organise special dairy farms of their

own. In Thacker's Directory (1905, 28-30) mention is made of the
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History

following Dairies :—Bengal, i ; United Provinces, 11 ; Central India and

Kajputaua, 2 ; Panjdb, 6 ; Assam, 1 ; Burma, 1 ; Bombay, 18 ; and

Madras, 5. Still, the problem of the protection of the public against disease

through the supply of impure and adulterated milk has hardly been even

contemplated. For kindred subjects consult :—Bees and Honey (sec

). 123-9) ; Poultry and Ducks, etc. (pp. 131-6) ;
Feathers (pp. 138-42)

;

fs (p. 137) ; Hides and Skins (pp. 632-40) ; Horns (pp. 644-6) ; Manure,

farmyard (p. 7(>8) ; Pig-s and Bristles (p. 752) ; and Wool, Hair

id Pashm (pp. 1121-31). In the present article Dairy Produce, sufh as

ilk. Butter, Ghi, Cheese, etc., will be dealt with in such detail as space

rill admit.
History.—Voelcker {Improv. Ind. Agri., 1896, 206-11) has very properly ob-

»rvod that " the two most striking features of Indian dairying are, the small yield

of milk pivon by the cows, and the richness of the milk of the buffalo. In Bengal
the ordinary country cow will not give more than 2 lb. of milk a day. In MfMiras

it may yield from 2 to 4 lb. a day. As a rule, the cows will only milk for six months,

['•md often have but one calf in the course of two years. The milk of the buffalo, on
other hand, is very much richer than the average cow's milk in Engltind, for,

lereas the latter may be said to contain 3 to 4 per cent, of butter-fat, and 12

13 per cent, of total solids, buffalo's milk has no less than 7J per cent, of butter-

and 18 per cent, of total solids." These are exceedingly important facts

cannot be overlooked. No conception of the value and extent of dairy

ig in India could be formed were the part played by the buffalo and the

to be omitted.
Another highly significant feature is the extent to which milk and the pre-

rations derived from it are boiled before being eaten. Milk, butter and cheese

ve been boiled preparations from the most ancient classic times of Indict

—

>nfer with the references below to the InsiittUea of Manu)—a direct and practical

ftptation doubtless to the greater danger in the East than in the West of con-

ning articles of food so liable to contamination as milk and its derivatives,

ichanan-Hamilton (Joum. Mysore, etc., i., 6, 116; ii., 14-5, 382) wrote in 1807

account of the milk and butter of Mysore that is fully corroborative of the

ant to which in India boiling is and has always been an essential feature. His
Bcription is not only true to-day (amd not of Mysore only, but of the greater part

' India), but it is one of the most concise and accurate that has been penned. It

ay, therefore, be interesting to give here an extract from that historic work :

—

^he cattle in this country are milked by men who carry the produce home to

i women ; for they prepare the butter. The milk on its arrival, is immediately
Diled for at least one hour ; but two or three hours are reckoned better. The
then pots, in which this is done, are in general so nasty, that after this operation

I part of the produce of the dairy is tolerable to an European ; and whatever they

9, their own servants must prepare. The Natives never use raw milk, alleging

it it has no flavour. The boiled milk, that the family has not used, is allowed

I in the same vessel ; and a little of the former day's Tyre, or curdled milk, is

to promote its coagulation, and the acid fermentation. Next morning it

I become Tyre or coagvdated «icid milk. From the top of each potful, five or

inches of Tyre are taken, and put into an earthen jar, where it is churned by
ig round in it a split bamboo." ..." After half an hour's churning some

water is added and the operation is repeated for about half an hour more ;

m the butter forms. The Natives never use butter but prefer what is called

« not only as that keeps better but also as it has more taste £md smell. In
ier to collect a quantity sufficient for making Qhee the butter is often kept for

o or three days and in that time a warm climate renders it highly rancid.

*^-When a sufficient quantity has been collected it is melted in an earthen pot and
boiled until all the water mixed with the butter has been evaporated. It is

then taken from the fire. ... It is eaten when even a year old." Buchanan-
HamUton (Stat. Ace. Dinaj., 277) gives the following :

—
" Chhana or curd is pre-

pared by boiling the milk, and by adding to it while hot, some acid milk, which
ooag^ates the whole into one mass. This is put into a cloth and the whey ex-

{>res8ed so that it is a kind of cheese." In his Gazetteer of Bihar and Patna (pub-

ished by Montgomery Martin) Buchanan-Hamilton speaks of two distinct

classes of milkmen : the one, he says, chums the milk as it comes from the cow,
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and the other boils and curdles it before attempting to separate the butter. The
former thus produces fresh butter and mahuya-dahi, the other boiled milk-butter
and mitha dahi. To the present day Monghyr and Bhagalpur enjoy the reputa-
tion of producing high-class butter from fresh (not curdled) milk. But in India
as a whole the manufacture of butter from fresh (not boiled) milk is only occa-
sionally practised, and mostly in response to European demand. The high death-
rate of Europeans from t3rphoid fever may to some extent be a result of their
objection to Native boiled milk and boiled butter. The Natives, when they do
make fresh butter, never attempt, however, to set the fresh milk aside to allow
the cream to rise to the surface, since it would most certainly, under the tropical
conditions, sour and be thus ruined. In fact it may be said the Natives of India
do not know cream, the substance they skim from dahi being rather crudely
formed butter than cream. But sometimes the boiling of milk is continued until
it is reduced to a kind of extract called khyir—a substance largely employed by
the sweetmeat makers. The milk of goats, cows and buffaloes, when available,
is invariably mixed before being treated in the manner above indicated.

I have given these passages from one of the most observant of Europeans who
ever resided in India, not only because they are fully expressive of modem Indian
practice but because they were penned long before the discoveries that in Europe
have revolutionised dairy practice and knowledge and recently begun to modify
Indian methods. Thus then it may very nearly be said that the milk, butter,
cheese, etc., of India are all cooked, if they might not be called sterilised, articles

of food.

[C/. Institutes of Manu (Milk), v., 8 ; viii., 231, 326 ; xi., 133 ; xii., 62 : (Curdled
Milk, Dahi) v., 10 ; xii., 63, etc., etc. ; Ain-i-Akhari, 1590 (Milk, Curds, Ohi), i., 63

;

Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc), 17, 29, etc. ; Moorcroft,
Trav. Himal., 1841 (Milch-kine and Milk), i., 58-9; ii., 40; Masson, Journ. Kalat,

1843, 435-6 ; Vigne, Trav. Kashmir, 1842 (Milk), i., 300 ; Ainslie, Mat. Med., i.,

219-26; Taleef Shereef (Playfair, transl.), 1833, {Peoke), 54 (Dhaie), 83; Mont-
gomery Martin, Trav. E. Ind., 1838, i., 120-1, 341, 371, app. 31, 41, 53; ii.,

255, 422, 567, 942-3; iii., 317, 492, app., 703, 710 ; O'Shaughnessy, Beng. Disp.,

1841, 690 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880 {Dudh-wala), 104 ; Mad.
Exp. FarmBept., 1883 (Cheese Making) ; Wallace, India in 1887 ; Sen, Bept. Agri.
Stat. Dacca, 1889, 54-7 ; Basu, Agri. Lohardaga, 1890, 44 ; Banerjei, Agri. Guttack,

1893, 128-30 ; Lawrence, Valley of Kashmir, 1895, 359, 392 ; Bhagvat Sinhjee,

Hist Aryan. Med. Sc, 1896, 130 ; Wallace, Ind. Dairying, in Blackwood Mag.,
1898 ; Sterilised Ind. Milk, in Ind. Agri., Oct. 1898 ; Watt, The Indian Churn,
Agri Ledg., 1895, No. 23 ; Bept. Ind. Hemp Drugs Comm., iii., 94, 145 {Ghi in

electuaries) ; Ann. Bept. Allahabad Dairy Farm, 1893-1903 ; Exp. Farm and
Garden Bepts. Bomb., 1902-4 ; Imp. Gaz., 1905, iii., 1-95 ; Watt, Inaugural
Address School of Pharmacy, in Pharm. Journ., Oct. 6, 1906.

[An instructive and valuable series of papers on Dairy Produce will be found
in the Journals, Handbooks and Bulletins U.S. Dept. Agri. ; Journ. Engl. Board
of Trade ; Colon. Agri. Dept. Bepts and Soc. Journ. and other special European,
Colonial and American publications, etc., etc. The chief writers, in order of

date, are W. H. Conn, C. C. Georgeson, R. A. Person, S. M. Tracy, H. E. Alvord,
F. T. Bond, A. C. Macdonald, F. J. Lloyd, T. E. Thorpe, A. E. Leach, etc., etc.]

1. MILK AND CREAM.—Composition and Properties.—It may be

explained that in Upper India there are two main castes who are dairymen.
These are the ghosis and the gwdllas. The former have no other occupa-

tion, and sell their milk and dahi (khoya) to the halwais. The latter are

cultivators as well as milkmen, but they rarely sell their produce to the

halwais but to the actual consumer direct. Dutt {Mat. Med. Hind., 1900,

281-3) gives many interesting particulars regarding the properties attri-

buted by the Hindus to the various kinds of milk and the preparations from
it. He discusses cow's milk, buffalo's milk, goat's milk, ewe's milk,

mare's milk, ass's milk, camel's milk and human milk. He then mentions
the following preparations, of which he gives the Sanskrit and some-
times the vernacular names :—biitter-milk (taJcra), curdled-milk [dadhi or

dahi), whey (mastu), curd {kilataha, vern. chhend), cream [santanihd), butter

(navanita), and clarified butter {ghrita, vem. ghi).
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After the buffalo and the cow, the goat is the most important milk-

giviug animal, but its milk is poor in butter-fat and thus not of much value

in the manufacture of ghi. The sheep, while not much employed in the

supply of milk, is so used in some districts of the Panjdb, as for example

Montgonicry and in many parts of Rajputana, and the butter is made into

jhi which fetches the same price as cow's butter. It is said that in Rajpu-

ma a flock of 100 sheep can be maintained at the same cost as ten buffa-

BS and yet the yield of milk and butter is nearly treble.

A fair amount of information has been published in recent years on

le composition of Indian as compared with European milk. Leather

Igri. Ledq.y 1900, No. 19, 195) says " the composition of cow's milk has

»eu found in England to be very regular for different breeds, and to possess

relationship between the several component parts of all breeds. It is of

iportance to know whether these relationships hold good for Indian

)reeds of cows and to what extent they vary in the case of the buffalo."
" It has been found in England that (a) there exists a relationship be-

iween the solids-not fat, the fat and the specific gravity, and (6) between

khe proportions of proteids, lactose and mineral matter (ash), and that

lese relationships are constant, within certain limits, for all the several

l)reed8." The proportions of proteids, lactose and mineral matter were

)und to be as 9 :] 3 : 2 in English, and the same with Indian milk. " In

le case of the buffalo milk, however, the relationship is different, that

)f the proteids being distinctly higher and that of lactose lower, than in

)w's milk." Leather gives numerous tables showing the analyses of

)w'8 and buffalo's milk (and these should be consulted) ; he then con-

cludes by observing that generally it may be said :

—

(a) The milk of the Indian cow cont-ains a high proportion of butter-

it, varying from 4 up to 6 per cent. Buffalo's milk contains usually much
lore, varying from 5 or 6 per cent, up to as much as 10 per cent

;

(6) The percentage of proteids (albumen and casein) usually varies in

^ow's milk from 3-1 up to 3*5
; in buffalo's milk from 3*5 up to 4*3

;

(c) The percentage of milk sugar (lactose) in the cow's milk varies from
•4 to 5*0, and in buffalo's it is present in about the same proportion

;

(d) The percentage of mineral matter in cow's and buffalo's milk

Ovaries from about 0*7 to 0'8, as it does in the English cow's milk.

MoUison {Agri. Tjedg., 1895, No. 5, 53) observes :—The quantity and
juality of the milk varies greatly by the nature of the food given.

t" The morning's milk is usually not so concentrated as the evening's

[inilk, but on the other hand the morning yield is greater." But so

Iconstant is the composition and sp. gr. of milk that extreme variation

^frora the standard must be accepted as denoting adulteration. The
milk-sugar present in Indian milk to the extent of from 4-6 to 5'05 exists

I, in a state of solution, and hence it very easily undergoes decomposition

and is in consequence converted into lactic acid and the milk is then spoken

I
of as sour. This fermentation at once becomes active when milk rises in

'temperature above 15° C. (59° F.). To ensure the preservation of milk it

*inust therefore either be cooled below that temperature or retained at 50° C.

The curdling of milk is the result of lactic fermentation, but this may be

accomplished by means of organic or mineral acids or is simulated in cheese-

making by the precipitation of casein by means of rennet. But rennet

(the digestive agent of the stomach of a calf) has induced other changes

than the mere precipitation of the casein, and its action is far greater than
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that of lactic fermentation. This is the difference between sour milk and
curds. But milk and cream are soured by a large number of different forms
of bacteria which are commimicated by the udders of the cow, the hands
of the milkers, the vessels into which milked, or simply through permeating
the atmosphere of the byre and the store-house. In many ways, therefore,

they may be conveyed to and absorbed by the milk when kept in open
vessels. The reader will find many highly important suggestions on this

subject in an article recently contributed by C. Bergtheil {Agri. Journ.

Ind., i., pt. iii., 233). " Milk and Cream," he observes, " are naturally ideal

media for the development of organisms, so much so that a sample of

cream ripe for butter-making has been found to contain as many as

1,500,000,000 bacteria per cubic centimetre, far more than those found in

sewage or any other natural material which has been examined. It, there-

fore, becomes a matter of great industrial importance to preserve milk
from harmful fermentations, particularly those occasioned by pathogenic

organisms."

Sterilised Milk.—The greatest cleanliness is imperatively necessary, for

even proximity to offensive smells will tainfc the milk. Some of the fermen-

tative germs immediately start growing and commence the souring process,

but these are instantly killed if subjected to a temperature of 50° to 75° C.

;

and should the milk also contain pathogenic germs {i.e the germs of such
diseases as typhoid fever) these will at the same time be destroyed. But
other fermentative germs are latent and little affected by such tempera-
tures as mentioned. In fact they are only killed either by continued boiling

for some hours or by repeated heating and cooHng. While left in the cool

stage they are induced to assume the active condition, and are then killed

by the succeeding heating. Repeated heating will thus serve the same
purpose and more effectively (though more troublesome) than continued
boiling, and it avoids the undesirable changes in flavour caused by pro-

longed boiling. When once completely deprived of the germs of its

fermentation by heat, milk is described as sterilised or " pasteurised."

Even if not protected it will now remain wholesome for some considerable

time, but if kept in airtight vessels or bottles may be stored for months
without undergoing any injurious change. The success of the Agra,

Aligarh, Allahabad, Cawnpore, Darjeeling, Jabbalpur, Lucknow, Ootaca-
mimd, Poona, etc., dairy farms in supplying sterilised milk is being
followed by many other institutions, so that supplies of good and safe

milk may be now had in all the larger towns. The trade is a prosperous
one with immense possibilities for the future.

PRESERVED OR CONDENSED (DESICCATED) MILK.—This is made by boil-

ing fresh (whole) milk, to which sugar has been added, until it attains the
consistence of syrup. This is called khir (khyir) and in some parts of India.
rabbri, but sugar is not always added. Of Bengal districts, Tippera is spoken
of as producing khir of special quality. Sen, discussing Dacca, says, " The
flavour of this preparation of milk depends on (a) the quantity of milk boiled at
a time, (6) the care with which the milk is stirred at the time of boiling, and (c)

the nature of the heat applied, (a) To obtain khir as white as possible, and
possessed of the best flavour, not more than half a seer of mUk should be boiled
at a time. (6) All the time the milk is boiling it should be stirred with a wooden
rod. Some prefer to stir with a number of rods, (c) A strong and steady heat
should be applied. Tamarind wood is considered the best fuel for this purpose.
Khir of an inferior quality is sometimes made from fresh butter-nulk."
Banerjei remarks, " In order to get the khir or thickened milk of a fine white
colour, a little flour is added. In private houses arrowroot is used instead.

When thick enough it is removed and allowed to cool, when it is ready for sale."

472



SEPARATORS
DAIRY FARMING

Condansed

'I'lii^ in, therefore, a difToront subtttance from desiooated or strained dahi, although
biiili tiro largely uimkI by the Bwootmeat makers. It has been recently uphold

thut the khir or khowa (mauxi) made from separated milk is as good and markot-

»ihl(* an article as that from whole milk, and hence the double profit in the khir

rtiul the butter. It ban also often been urged that India might do a large trade

in t lie produutiou of condensed milk and in milk boiled down to a powder. Sweden,
with its population of live millions, is boliovod to produce uimually and export

tJ, 1 1(10,000 worth of prosorvod and dried milk, a large share of which comes to India,

I ^nistoatl of India itself exporting these preparations of milk. Thorpe and others

II^Kave pointcKi out that the action of sugar in desiccated milk is preservative, but
l^^br this purpose 12 per cent, of the weight of the milk must be sugar. [Cf.

I^Keischmann, 2'he Book of the Diary (Aikman and Wright, transl.), 1896, 282-6
;

I^Hrhorpo, Diet. Appl. Chem,, ii., 615.]

r^^ Reputed Preservative Agents.—In this connection also reference may be made

I
to the passage above whore Buchanan-Hamilton remarks that it is very

*—-'•arly the universal practice to boil the milk immediately it is drawn from the

w, goat, etc. This fact cannot be reiterated too frequently. It will have
n observed also that the ojirthen pots into which the animals are milked are

ten so nasty, to European taste, as to be regarded as destroying the milk. It

y be explained that in many parts of India it is customary to smoke the milking-

ts, but whether this is done to directly impart the smoky flavour or from the

ef that it has a protective action, does not appear to have been investigated,

en milk is to be carried for a distance it is placed in earthen pots with fairly

op)en mouths. These are swung over the shoulder by means of a bamboo,
d a swift runner carries the milk to its destination. Within the mouths of such
hen or brass pots it is customary to find a few twigs or leaves—such as rice

aw, date-palm leaves, twigs of torvniuM vHIomuh or leaves of /'erfnUuM*

iirejr. The milkmen affirm these prevent the milk turning sour, but it is much
ore likely that their action is mechanical in preventing the milk from lapping

ver or being churned. VoeeiUuH and I'eftniiiim are known to have the curious

perty of thickening water, and may be added to the milk with the object

of preventing the detection of water adulteration. Any one who will take the

trouble to go to a railway station in the early morning and witness the arrival

kf
Calcutta's daily supply of milk will not be sxirprised at the danger of direct

nd accidental adulteration, but rather at the rarity of outbreal^ of disease

eing attributed to the impurities of milk. Speaking of Bombay experience,

Lisboa {Joum. Bomb. Nat. Hist. Soc, 1887, ii., 143) mentions the fact that

arrowroot is employed to thicken milk which has beenj^watered. [Cf. Agri.

tdg., 1893, No. 17, 114-5 ; Pharm. Joum., I.e.]

In concluding these observations on the preservation and manipulation

i milk it may be added that boracic acid, carbonate of soda, carbonic acid,

licylic acid, oxygen and saltpetre, as also several other substances,

fare all spoken of as milk-preservatives, because they retard the action of

6 bacteria.

Separators.—Some few years ago (1889), at the suggestion of the

Bombay Government, the Dairy Supply Company sent Mr. Howman to

India in order to " ascertain by trial whether the cream separator is

eeded in India, and whether it can be profitably utilised in the manu-
cture of ghi. After an extended tour in several provinces, and after

aving made various trials, the following conclusions were published :

—

" 1. Tak, a bye-product of jyAi-making, can be prepared perfectly well

om separated milk.

2. Mawa or Khowa, which consists of desiccated milk sweetened with

lugar, can be made from separated milk, and the cream saved for butter

W ghi.

" 3. As much Ghi can be made from separated cream as by the Native

process." \_Agri. Ledg., I.e. 111.] /

There are many designs or patterns of separators, but the principle is

the same in all. They take advantage of the fact that cream or butter-fat

is lighter than milk. By centrifugal force the liquid revolving within a
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cylinder at once, therefore, separates into cream in the middle and milk on
the outside, and these two portions are conveyed away by separate pipes

into the vessels placed for their reception. The milk can be separated im-

mediately on its being taken from the cow. It is not required to be
exposed in a large number of shallow basins ; the milk as drawn from the

cow may at once be placed in the separator. By a hand separator from
thirty to forty gallons may be disposed of per hour. Obviously such results

and advantages were of interest to every one in India, and it is no matter
for surprise, therefore, that the new system attained almost immediate
popularity. In June 1890 the late Mr. Ozanne, then Commissioner of

Settlements and Agriculture, Bombay, obtained permission to employ
Mr. Keventer, who had been Mr. Howman's assistant, and to purchase two
separators. In a remarkably short time dairies, managed on the European
system, sprang into existence here and there all over India. The fact of

the double produce, (a) butter (ghi) and (6) milk, from which mawa could

be manufactured, was sufficient justification. All the larger towns of India

are now rapidly being supplied with superior butter, also with steriHsed

milk and cream, conveyed in sealed cans or bottles. As might have been

anticipated, however, the greatest progress has been made in the Bombay
Presidency where the experiment originated.

Trade in Milk.—Absolutely no information can be given regarding

the internal trade in milk. Within the past few years the foreign

traffic has been officially recorded. In 1902-3 the imports of condensed

milk were ] ,490,154 lb., valued at Rs. 4,08,251 ; the following year, 1903-4,

they had suddenly expanded to 4,137,066 lb., valued at Rs.11,34,187

;

and in 1906-7 became 6,196,492 lb. and Rs. 17,68,347.

[Cf. Dutt, Mat. Med. Hind., 1900, 281-3 ; Leather, Europ. Dairying Ind.,

Agri. Ledg., 1893, No. 17 ; 1900, No. 19 ; MoUison, Milk and Milk Products,

I.e. 1895, No. 6 ; Fleischmann, I.e. 6-159 ; Dairy Farms, Bengal Command
Admin. Rept., 1899-1903 ; CoUis Barry, Legal Med. Ind., 1903, 562 ; Meagher
and Vaughan, Dairy Farming in Ind., 1904, 80-8 ; Imp. Oaz., I.e. ; Watt,
Journ. Pharm. See. Gt. Brit., Oct. 6, 1906.]

2. DAHI OR CURDLED BOILED MILK.—The names most generally

given to thickened or coagulated or specially soured boiled milk are dahi,

dadhi, khoyd, mdvd, tyre, etc. It is usually prepared by throwing boiled

and partially evaporated milk into a vessel that has contained dahi, but
has not been subsequently washed. At other times a certain quantity of

dahi or some other acid substance is added to the boiled milk, or a vegetable

or animal rennet is employed. Sen, speaking of Dacca, observes that,
" To understand the method of preparation of dadhi of superior quality,

we should remember that its formation depends on a fermentation of milk,

and that milk undergoes a number of other fermentations besides that of

dadhi, and that the particular fermentation it will undergo depends on
the conditions under which this takes place. It is only when the milk is

kept at a certain temperature, when a given quantity of dadhi of a particu-

lar degree of sourness is mixed with it, and when the extraneous germs of

which the atmosphere is full are excluded from it, that the dadhi fermenta-

tion takes place properly." " A preparation of sugar, hatasha and spices

is sometimes added to the milk which is set to undergo the dadhi fermen-

tation." »

As a rule Muhammadans only will use animal rennet, and the vegetable

rennets such as Withania coayulaus are not very widely known. Hence
dahi differs from curd, as prepared in Europe, in being practically sour
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boilod milk, the fermenting agent being added when it is nearly cold.

And the milk, being boiled immediately as obtained from the cow, contains

all its fat or butter. In this form it is called sara, and if kept hot may be

accumulated for some days till sufficient has been collected to form it into

dahi. This, as Banerjei explains, is therefore basa-dahi. If butter bo

removed from the dahi by churning, the liquid that remains is butter-milk

or ghol-dahi (mdthd, lassi). But a top layer of the dahi may be simply

skitumod of! and used in the manufacture of butter. Hence there may
be whole-milk (/aA I (fea-sa-ffaAi), skimmed-railk dahi,&a well as butter-milk

(ghol-dahi). Dahi in the liquid state is largely consumed ; hence its whey
(tnastu) contains all the miUc-sugar and its curd (ckhena) may or may not

have embedded in it all the butter-fat. Whole-milk dahi thus contains

too much fat to be made into cheese. It is, in fact, cream-cheese, and some
localities such as Bandel near Hughli and Dacca in Eastern Bengal are

famous for their cream-cheeses. When curds are intended to be prepared

the acid or rennet is added to the hot milk. This is called dud-chhena, but
dahi is often heated and allowed to cool in order to prepare imitation curds

known as dahi-chhena. The whey (as it may be called) of dahi is separated

I

by pressing the curd within a clean cloth, but if it be completely dried

I

the chhena crumbles to a powder. All qualities of dahi and abo of

chhena are largely used in cookery and with khir constitute the chief

(ingredients of sweetmeats, which may thus be regarded as possessing

all the elements of food and are not merely luxuries like the sweetmeats
of Europe.

Trade.—The trade in compresSed (or partially compressed) dahi is

very extensive, and within a radius around the chief cities immense quan-

tities are daily conveyed by rail and road from the country to the towns,

the curd being wrapped in damp cloths and deposited in open baskets.

Dahi and ghi are therefore the products of greatest value in Indian dairy

farming. Although every resident in India will readily admit that the

traffic must be enormous, no sort of computation is possible of the total

production of either the one or the other product.

But in conclusion it may be pointed out that the fermentative agents

concerned in the coagulation of sour milk (not boiled), of boiled milk (dahi),

of soured cream and of the various forms of curds [chhena), are probably
all different and that success in the production of the manufactures named,
to a far greater extent than as yet appreciated, depends on the use of the

correct agent for each fermentation. [Cf. Sen, I.e. Dacca, 1889, 54-7
;

Banerjei, Agri. CuUach, 1893, 128-30.]

3. BUTTER.—Of India it may be said that two kinds of butter are

known :

—

nani or the butter of fresh or only scalded milk, and maJchan or

the butter of soured milk (dahi). The former is held to be inferior and
more difficult to prepare than the latter, but valued because the butter-

milk obtained may be sold as dahi, and khir may even be made from it.

Fresh milk is hardly ever set on one side to allow of the rise of the butter,

and in consequence cream (shar) can hardly be said to be known in India.

The article sold as cream (except that obtained by the modern cream
separators) would more correctly be described as liquid (boiled) butter

mixed with dahi. But the so-called Indian cream (as with the cream of

Europe) is set aside to mature or ripen (as it is called), and when sufficient

has been collected and matured it is churned and made into butter. Terry

(chaplain to Sir Thomas Roe) (Voy. E. Ind. (ed. Havers), 1665, 359)
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observes that " butter is obtained by beating their cream into a substance

like unto a thick oyl, for in that hot climate they can never make it hard,

which though soft is very sweet and good." Fresh cream (that is to say

whole milk) yields a smaller quantity and an inferior flavoured butter

than matured cream. The peculiar flavour of butter is, in fact, very often

a question of the method and degree of ripening that has been pursued.

Moreover the best butter-makers lay stress on the necessity for the cream
being repeatedly stirred during the ripening process. The time required

depends on the temperature of the atmosphere. It will be sufficiently

ripe in from 12 to 24 hours if the temperature average from 60° to 70° F.,

according to Fleischmann, but 90° F. according to Meagher and Vaughan

;

below 60° it will take 48 hours, but cream should never be allowed to fall

below 56° F.

The study of the exact germs concerned in the production of recognised *jL

flavours of butter is by no means complete, but is engaging the attention

M

of experts. In the near future pure cultures for the maturing of cream"
may be demanded but the subject is at present not understood, and both
in Europe and in India empirical rules prevail. Cream is not pure butter-

fat, but is a mixture of that substance floating in milk. The milk soi

the lactic acid precipitates the casein, and thus forms butter-milk. Butter?

however, always retains some proportion of the sour curd mechanically

mixed with it, and upon this depends the souring of the butter and its

rancid flavour.

Churning.—Butter consists of the consolidated oil globules present in

the milk. These are collected together and compacted into butter by
various contrivances that may be called churns. As already fully ex-

plained, a small proportion only of butter is made in India from the milk

as it comes from the cow. There is very little or no cream-butter made
by the ordinary Indian milkmen, for the reason that the climate will not

allow of the milk being set on one side until the cream rises to the surface.

Recently, however, cream separators have been introduced at the larger

centres and cream-butter has in consequence to a certain extent come into

use. The bulk of the Indian butter is of a kind practically unknown to

Europe, namely boiled soured-milk butter. It has been estimated that

Indian milk yields butter at the rate of one pound to every 3 4 pints of best

cow's milk or 9 pints of bufEalo's milk ; with separators very much smaller

quantities will, however, suffice. The amount of butter nowadays made
from separated cream is fairly large, and Bombay and Aligarh might be

spoken of as the centres of the trade.
In The Agricultural Ledger (1895, No. 23) I have described the chums most

commonly met with in India. The simplest contrivance of all is a wide-mouthed
bottle or bamboo joint into which a quantity of milk is placed and shaken in the
hand until the butter forms. Methods of preserving milk and of preparing from
it special articles of human diet, that would wholly or partially withstemd climatic
tendencies, must have early become axioms of household economy in India.
But in the consequent development of this knowledge it would seem that the
introduction within the liquid of a contrivance intended more fully to agitate
it, than could be attained by shaking in a bottle, would be a natural and simple
one, which might fairly well have suggested itself spontaneously to the most
remote and diverse races. The first conception of this would most probably be
a beater worked by the hand. The step from that to a rotatory whisk would
be a direct and necessary one. But a vertical plunging action might not so

readily suggest itself. This is the position in India. The rotatory chum is

common, the vertical rare, though both forms exist. Whether or not the Aryans
introduced the rotatory chum, the one most generally used throughout India,
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may be left as » quastion for ethnology to hoIvu. What caa be afibmi^djof tt>*

people of India to-day ia that the principle of that churn is known aadpraotised
all over the country, and among Aryan as well as non-Aryan races. The most
frequent name for the churn is mathani (from matha to stir or chum). It becomes
tiuihal, mahab, mathan, matka, madhani, mahaindi, matin, mathni, math, mdthdna, Sunmgltfta.

mattu, etc. But every port of the contrivance has its own special naaio, and
sometimos the complete apparatus takes the name uf the agitator, at other times
of the vessel in whicli the milk ia churned. The simplest of all rototory chums
is that uHed by the ladies of the upper classes : it consists of a shallow basin or
plate in which the milk is placed and a whisk made to rotate on the surface of

the milk by its liondle being rubbed between the hands. Vertical chums are
usually mode of bamboos and are most frequently used by the hill tribes.

The Art of Churning.—Great skill is required in judging when the

churning is complete. If stopped too soon much may be lost in the

butter-milk ; if too long protracted the butter may become greasy. The
almost universal Indian practice of adding hot water, during the middle

)f the churning process, prevailed in some parts of Europe also, but it is

low much condemned by scientific writers. [Cf. Fleischmann, I.e. 188.]

iftor straining to remove the butter-milk the butter is washed once or

[twice in order to remove the curd and other impurities, as also as much of

le butter-milk as possible. The butter is worked up, squeezed and
)eaten until it attains the desired consistence, and is then ready for the

larket. Water is, however, one of the chief adulterants of butter. As
mch as 25 per cent, may be present, though good-quality butter may
sometimes contain as much as 10 to ] 5 per cent. As already observed, the

)resence of butter-milk impairs the lasting quality of the butter, and by
rning sour makes it rancid. The melting-point of butter is a feature of

some importance as it afEords a means of readily detecting impurities.

Indian butter, curiously enough, has a higher melting-point than European,
fact urged in favour of its great suitability to India. The food

[given to milch-cows also afEects the melting-point of the butter. Cotton-

seed, pulse meal, pea straw, ground-nut cake, etc., produce firm butter,

Iwhilst most other oilcakes soften it or make greasy butter. The cream
[from bufEalo milk can be churned at a higher temperature than that of

:the cow and yet produce equally firm butter, and hence one advantage

I

claimed for the churning of mixed cow and bufEalo milk. If the mixture
[be thought to show too strongly the pale (bleached) colour of the buffalo

lor sheep butter, the colouring ingredient used should be added before

jchurning. The best substance for this purpose is the pigment of the seeds

lof Arnotto {Bixa OveUana). Three ounces of the seeds soaked in 8 oz. Amotto.

1 olive oil, then strained, makes a good staining preparation. One tea-

[spoonful to 40 lb. buffalo milk will usually suffice.

Trade in Butter.—Very little of any importance can be furnished re- Trade.
i garding India's trade in butter. The article is in daily use by the well-to-do

I

of all castes and communities, but, India being an agricultiiral country,

[the supply is home-made. As an indication of the progress in modern
[dairy farming, it may be mentioned that in the Administration Report on ProdacUon.

> Dairy Farms in the Bengal Command for 1901-2 it is stated that 101,402 lb.

iof butter, 1,119,216 of whole milk, and 182,799 lb. of cream were produced
{and disposed of at the dairy farms of Allahabad, Jabbalpur, Lucknow,
Cawnpore and Agra for that year.

The returns of foreign transactions give, however, certain particulars

of value. The imports of butter were in 1875-6, 76,658 lb., valued at in»P<«<»-

Rs. 65,433; in 1885-6, 184,183 lb., valued at Rs. 1,65,335; in 1895-6,
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211,516 lb., valued at Rs. 2,4-3,439; in 1903-4, 277,112 lb., valued at

Rs. 3,16,536; in 1905-6, 782,738 lb., valued at Rs. 3,12,510; and in

1906-7, 244,577 lb., valued at Rs. 2,66,636. To what extent this may be
margarine is not at present known. The exports of Indian butter

appear to have only begun to be separately returned in official statistics

about the year 1890-1, when 1,118 lb., valued at Rs. 472, were sent

to China and the Straits Settlements. In 1895-6 the exports were
152,462 lb., valued at Rs. 94,780; in 1905-6 they were 307,785 lb.,

valued at Rs. 2,16,614 ; and in 1906-7, 298,344 lb., valued at Rs. 2,09,292.

It would thus appear that the export traffic is steadily improving. It

goes almost exclusively from Bombay, and the countries that take the

greater proportion of the Indian butter are Ceylon and Aden, and after

these British East Africa, followed by the United Kingdom. This

improved export trade is apparently the direct result of the recent

endeavour to establish dairy farming on modern lines.

[C/. Ovington, Voy.to Suratt, 1689, 324; Terry, Voy. E. Ind. (ed. 1777), 133,
198 ; Paulus ^gineta (Adams, transl.), 1847, iii., 74-6 ; Sen, I.e. 56-7 ; Banerjei, I.e.

129-30 ; Mollison, I.e. 59-63 ; Fleischmann, I.e. 106-99 ; Meagher and Vaughan,
I.e. 93-108 ; Imp. Gaz., Z.c]

4. OHI (QHEB) OR CLARIFIED BUTTER.—Manipulation. —It may
be said that the three great products of milk in India are hhir, dahi and
gJii. The first two have already been disposed of. It is perhaps hardly
necessary to describe the preparation of ghi (neyi) in great detail, since so

much has already been said that has a direct bearing on the subject. Ghi
is clarified butter. That is to say the butter is heated for about twelve
hours or until the greater part of its moisture is evaporated. An oil is

at the same time formed that rises to the surface, and the refuse (mostly

casein) forms below as a sediment. Too much heating is said, however,
to cause the ghi to assume an acid taste, while imperfect heating renders it

liable to putrefaction. Great sldll is thus required, but the ghi sold in the

market has usually been undercooked owing to the loss in weight which
takes place when fully cooked. Butter loses about 25 per cent, in the pro-

cess of clarification. The yield of ghi from the butter of the buffalo is

higher than from that of the cow. The boiling butter is allowed to be
partially cooled, when the (/Atmaybe decanted from the top of the sediment.

The ordinary ghi of the tjazars is principally derived from buffalo milk.

One quart of buffalo milk yields about 3 oz. of ghi, while the same quantity
of cow milk may only afford about half that quantity, or with extra fine

qualities, three-quarters of the ghi mentioned. Ghi from goat milk is very
inferior owing to the disagreeable odour it possesses, while that of sheep
milk is often spoken of as superior even to buffalo butter.

Old and New Ohi.—So much has been written on the subject of

clarified butter or ghi that a special volume might have to be written

before even the more important historic and trade facts had been exempli-
fied satisfactorily. Ghi is mentioned in some of the most ancient of the

classic works of the Hindus. It is the ghrita of Sanskrit authors, and
according to ancient medical opinion the ghi of cow milk is superior to that

of buffalo or goat. As manifesting the antiquity of the knowledge in this

article, it may be mentioned that in the Periplus (80 a.d., McCrindle, transl.,

12, 113) ghi is spoken of as exported from India. It may thus be said to

have been closely associated with the life and social customs of the Aryan
races, but curiously enough has never been of much value with the people

of Mongolian blood. Here and there all over India, especially along its
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>utitainou8 frontier, certain races, such as the Kashmiris, are said not

eat ghi (Lawrence, Valley of Kashmir, 339). In the Ain-i-Akhari

Jlochnumn, transl.), 130) mention is made of the allowance to the

ltd elephants, [C/. also Jahangir, Memoirs {Price, transl.), 63, 71, etc.]

If tarefully enclosed in skins while still hot it may be preserved for rre*er»»Uon.

my years without requiring the aid of salt or other preservatives. It

1 somewhat significant, in fact, that medical writers should speak of j>urana

(old ghi) as being superior to fresh. Dutt, for example, observes

it ghi ten years old has a strong pungent taste and is of the colour of
" The longer this butter is kept the more efficacious it is said to prove Medkdnai om.

an external application. Clarified butter a hundred years old is often loo Teaw oid,

of. The richer Natives always have a stock of old ghrita of this

Bcription wliich they preserve with care for their own use as well as for

Btribution to their poorer neighbours." Fryer {New Ace. E. Ind. and

rs., 1672-81, 137), in his description of Surat and a journey into the

3can, speaks of " the granaries hewed out of stone " and of " several

wks filled ^vith butter of 400 years standing, prized by the Gentiles 400TeanOid.

high as Gold, prevalent in Old Aches and Sore Eyes, one of which was
;ned for my sake, and a present made me of its black stinking and viscous

ilsom." Butter preserved in skins has been known to remain for many
irs without deteriorating very materially. It usually, however, dries

^d becomes almost like wax instead of changing colour and assuming

^e condition of the purana ghrita or medicinal ghi of the Hindus and the

jhan of Persian travellers.

Food.—Ghi has been for many centuries at least an important article

food in India. Linschoten and most of the early travellers allude to

extensive employment in all forms of cookery. It is, in fact, used

all purposes to which butter is put in Europe—such as the cooking

meat, fish, vegetables, curries, rice, etc., or utilised in the preparation

sweatmeats, and is also eaten uncooked with bread and rice. With
ie poor it is a luxury for feast days, and in everyday life its place is

ten by sweet vegetable oils.

Adulteration.—The chief articles used in the adulteration of ghi are

tgetable oils such as cocoa-nut, ground-nut, cotton, safflower, poppy,

samum, niger and kokam. These are all harmless enough, though

leaper than ghi ; but injiurious oils are also used, especially mahita, Sul-

lotui {kakhan) and castor-oil. Other animal fats, especially mutton,

largely utilised. Starches, such as rice, hdjra, plantains, potatoes and

ims, are frequently resorted to in order to thicken oily compositions,

ipure or adulterated ghi is also often remade with milk or curd, to render

Btection difficult. The simplest method of ascertaining adulteration,

id to purify the ghi at the same time, is to boil a given quantity, and
len it is in a state of complete ebullition to dash cold water on it. The
will rise to the surface and part from its admixtures. One of the most

iluable papers on the adulteration of ghi is that written by Mr. Shroff,

^ho states that the Bombay ghi trade is in the hands of a dozen mer-

iants, and that adulteration is effected, not by the dairymen, but by the

Jiders. The fats used are often most offensive and deleterious substances,

'at times even obtained from the carcases of diseased animals Numerous
complaints have been made and even legal proceedings recently taken re-

garding the adulteration of ghi. In consequence the necessity for protect-

ing the poor and helpless has been urged as justifying special legislation. r^egiaiaUon.
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Packing.—Formerly all ghi was packed in earthen jars {matkas), or

for transport to a distance in leathern cases {kuppas), but in recent years

old kerosene-oil tins or specially made tins have been employed.

Production and Consumption.—The chief ghi--pvodncinfr tracts are

the United Provinces, Bengal, Rajputana, Central India, and the Panjab.

It has been estimated that about one-fourth of the total population of

India use 8 lb. per head per annum. Assuming these figures to be correct,

this would represent a consumption of about 300,000 tons a year, or at

a valuation of £45 a ton, say 13^ million pounds sterling. There are no

data by which to verify these estimates, but as they stand they are

suggestive of India's necessities in this direction.

Trade in Qhi.— Prices.—No doubt by far the greater proportion of the

ghi produced in India is consumed locally, and never appears either

in the trade returns of internal nor of external traffic. It has been

ascertained that the retail price of superior ghi ranges from 5i. to Is.

a pound. In the statement of Prices and Wages published annually

by the Government of India, particulars are given of the prices of ghi

in certain localities of Western India since 1855. These would seem

to show ghi selling at a lower price than the figures just mentioned, but

the difference between pure first-class and adulterated lower grade ghi

is such as to render averages misleading. Still, the official returns as they

stand manifest a considerable enhancement of price. Thus the average

for all the Bombay centres in the quinquennial period of 1855-60 was
19'19 rupees per maund, and in 1903, Rs. 35*32; in Sind, Rs. 17-12, and

in 1903, Rs. 33*28
; in Central India and Rajputana, Rs. 24*3, and in

1903, Rs. 28'38. But taking the quinquennial average of 1871-5 as 100,

Bombay is now 112; Sind 124; and Rajputana and Central India 110.

In a further series of tables. Prices and Wages gives returns of the

wholesale rates of ghi. These, for the year 1 903 (and reduced for piirpose

of comparison to rupees and decimals of rupees per maund), would be

as follows (in sequence of price) :—Bengal, Rs. 34*3
; Mysore, Rs. 34*1

;

Sind, Rs. 32-3
; Madras, Rs. 31-4

; Panjab, Rs. 30-6
; Berar, Rs. 30-4

;

United Provinces, Rs. 29*9 ; Central Provinces, Rs. 28*8 ; and Rajputana,

Rs. 27*8. In a still further series of tables the prices of ghi are shown
for selected centres such as Calcutta, Benares, Allahabad, Lucknow,
Bareli, Cawnpore, Meerut, Agra, Ambala, Lahore, Rawalpindi, Multan

and Peshawar during the years 1875-6 to 1902-3. These are divided

into buffalo ghi, cow ghi, and each of these again subdivided into 1st

sort and 2nd sort. But the provincial averages just given approximate

very closely (as the mean between all four classes in each centre), so that

it is not necessary to furnish other estimates.

Internal Trade.—The total internal trade in ghi, as manifested by the

railway returns, shows certain interesting peculiarities. The chief export-

ing provinces are the United Provinces, Rajputana and Central India,

the Central Provinces, Madras and Bombay (enumerated in order of im-

portance). But it is significant that the exports of the United Provinces

and of the Central Provinces have manifested extreme fluctuations for some

years past. Thus from the United Provinces the exports in J 899-1900 were

236,718 cwt.; in 1902-3, 161,670 cwt. ; in 1903-4, 140,617 cwt. ; and

in 1906-7, 164,222 cwt. The exports of the Central Provinces

manifest a decline ; thus in 1899-1900 they were 86,187 cwt. ; in 1903-4,

63,079 cwt. ; and in 1906-7, 42,665 cwt. So also the exports of
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Ohi

tjpiitana and Central India have shown corresponding fluctuations. In

J899-1900 they were 63,736 cwt. ; in 1902-3, 151,451 cwt. ; in 1903-4,

),296 cwt. ; and in 1906-7, 83,035 cwt. An expanding proportion of

lese Central India and Rajputana exports are consigned to the United

jvinces, thus making up apparently the deficiencies of these provinces.

large percentage of the total exports are, however, consigned mainly

the port town of Calcutta, followed by Bombay, and appear again

in the foreign exports from these towns.

Turning now to further provincial details, mainly Imports : Assam,

ith its great herds of buffaloes, exports no gki but draws upon Calcutta

^nd the Province of Bengal for about 9,000 to 31,000 cwt. Bengal

Province drains its foreign supply chiefly from the town of Calcutta.

~|?he United Provinces, as already said, import largely from Rajputana

id Central India. The Panjdb annually exchanges about the same

lount, namely from 11,000 to 34.000 cwt. Sind buys largely from

antral India and Rajputana and Bombay, a quantity varying from

>,000 to 50,000 cwt. The Central Provinces are self-supporting, since

ley practically import little ghi but export a large amount. The traffic

and from Bombav Presidency is subject to extreme fluctuations. The
iports in 1900-1 were 121,257 cwt. ; in 1903-4, 10,376 cwt. ; and in

)6-7, 10,348 cwt. The exports, on the other hand, were in 1900-1,

16,134 cwt. ; in 1903-4, 54,157 cwt. ; and in 1906-7, 97,166 cwt. Bihar

takes little or no part in the traffic in ghi, but its imports are double those

^f its exports. Madras Presidency is self-supporting, since it imports

sry little, but exports very largely to its own ports and to Mysore and
9ngal. It has already been observed that Rajputana and Central India

)ort very largely, chiefly to the United Provinces, Sind, Bombay and

the Panjab, in the order named, but in years of famine or scarcity these

Bltates also import. Lastly, it is significant that Mysore with its herds

f fine cattle exports no ghi to speak of, but is a fairly large receiving

centre, the imports averaging about 14;000 cwt. derived from Coimbatore

strict in Madras.

The most noticeable feature of the Coasting Trade is the traffic, chiefly

tom Bengal (followed by Madras), to Burma, which in 1905-6 was valued

^t Rs. 17,01,609. [See Sesamum, p. 986.]

Trans-frontier Trade.—A fairly large quantity of ghi is brought across

le land frontiers of India. The imports and exports by these routes

hiring the years 1902-7 were as follows :

—

r- 1902-3. 1903-4. 1904-5. 1905-6. 1906-7.

EXPOBTS .. (g^*-

130,638
63,08,689

1,588

90,043

164,262
64,05,129

2,135
1,20,582

165,463
71,93,973

3,007
1,49,448

168,264
76,86,410

2,342
1,37,773

185,752
90,73,421

2.749
1,61,916

Prorinoial
PeeolkritlM:

"Bengal.

Pan]4b.

Sind.

0. ProT.

Bombay.

Madras.

Rajputana and
C. India.

MjBore.

Trans-
frontier.

The import traffic is thus exceedingly valuable, and Kashmir stands Euhmir.

imistakably first. Lawrence observes, " It is by far the most important
tide of the export trade of Kashmir." The supply of ghi sent to India

from that State was in 1 906-7, 74,096 cwt., valued at Rs. 36,23,577. This

may fairly be called a prosperous trade, since the figures just mentioned
are nearly four times those of twenty years previously. Then come Dir, dit, swat and

Swat and Bajaur, which furnished India with 50,544 cwt., valued at Sajaar.
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Nepal.

Foreign.

Imports.

Consigned to

Sind and
Bombay.

Exports.

Chief Ports,
Calcutta and
Bombay.

Tallow.

Animal
Oils.

Soap and
Candles.

Total
Trade.

Rs. 23,57,459 ; and lastly Nepal sent 42,765 cwt., valued at Rs. 22,09,334.

The Kashmir ghi goes to the N.W. Frontier Province and the Panjab
;

the Dir, Swat and Bajaur also into the N.W. Frontier Province ; and
the Nepal into the United Provinces and Bengal.

The re-exports of foreign ghi are unimportant, but have ranged from
a valuation of Rs. 1,037 up to Rs. 2,07,185.

Foreign Trade.—The IMPORTS being the least important may be disposed

of first. This traffic is subject to extreme and sudden fluctuations. In
1876 the imports of ghi were valued at Rs. 2,76,395 ; in 1880-] , Rs. 16,486

;

in 1886-7, Rs. 7,03,432 ; in 1890-1, Rs. 4,13,299 ; in 1896-7, Rs. 4,28,432

;

in 1900-1, Rs. 10,71,024 ; in 1901-2, Rs. 4,17,476 ; in 1902-3 they
were 21,370 lb., valued at Rs. 8,515 ; in 1903-4, 127,868 lb., valued at

Rs. 50,722 ; and in 1906-7, 492,493 lb., valued at Rs. 2,13,861. The supply
comes from Mekran and Sonmiani, Turkey-in-Asia, the neighbouring

pastoral tracts of Southern Baluchistan, and recently from Bast Africa.

It is consigned mainly to Sind and Bombay.
Turning now to Exports, these for many years past have manifested

a continuous expansion. In 1876-7 they were 1,004,661 lb., valued

at Rs. 3,57,250. Twenty years later (1896-7) the figures were 3,672,349 lb.,

valued at Rs. 15,00,990, and during recent years for which returns are

available they were in 1902-3, 6,418,045 lb., valued at Rs. 27,26,750 ; in

1903-4, 5,390,865 lb., valued at Rs. 22,90,825 ; in 1904-5, 6,097,917 lb.,

valued at Rs. 26,67,250 ; and in 1906-7, 4,884,252 lb., valued at

Rs. 22,65,443. By far the most important centre is Calcutta, followed

by Bombay, and the receiving countries may be said to be the Straits

Settlements, Natal, Aden, Ceylon, Hongkong, Mauritius, British East

Africa, Aden, etc. An effort was made some few years ago to foster the

traffic in Indian produce sent to Australia, and ghi at that time attracted

considerable attention. But the trade cannot be said to have materially

expanded.

Other Animal Fats.—In conclusion it may be desirable to extend

this brief review of the traffic in ghi so as to include all animal oils and
fats, since these are often closely associated with ghi. The Imports are

Animal Oils, Butter, Ghi and Tallow. The traffic in the last mentioned

is a large and prosperous one. In 1876-7 the imports of Tallow were

305,088 lb., valued at Rs. 62,671 ; in 1903-4, 2,352,224 lb., valued at

Rs. 5,93,127 ; and in 1906-7, 4,125,744 lb., valued at Rs. 9,14,834. Next
in interest are the Animal Oils, which in 1876-7 were 3,246 gallons, valued

at Rs. 10,664 ; in 1903-4 were 389,256 gallons, valued at Rs. 4,45,217 ;

and in 1906-7, 584,428 gallons, valued at Rs. 5,70,655. The lard and

animal oils to some extent doubtless manifest the demands of the soap and
candle works of India. The butter trade has been already noticed (p. 477),

and need not be further mentioned. It is not known to what extent the

imports of butter may in reality be margarine. But by adding the tallow,

animal oils and butter to the ghi, the total imports of these substances

were in 1903-4 valued at Rs. 14,05,602, and in 1906-7, Rs. 19,65,986.

Similarly the Exports may be briefly discussed. These are Animal Oils,

Ghi, Lard and Tallow. In 1903-4 these were valued collectively at

Rs. 25,52,340 {ghi being, as will be seen from the figures above, by far

the most important article) ; in 1905-6 the corresponding total was

Rs. 30,75,319 ; and in 1906-7, Rs. 23,84,765.

\Cf. Institutes of Manu, ii., 29 ; ill., 274 ; iv., 39, 233 ; v., 37, 144 ; vii., 131 ;
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Cheese

.. 100. 328 ; xi., 92. 135 ; xii., 02. etc. ; Linschoton, Voy. E. Ind., 1698, i., 50. 68,

03, 07 ; Hornier, Travels, 1068. i., 438 n.. 440 n. ; Fryor, New Ace. E. Ind. and
era.. 1075. 33. 137 ; Wilks. Hist. Sketches. 1783. ii., 164 ; Chardin. Voy. Perse, etc.,

11, viii., 208; Milburn. Or. Comm.. 1813, ii., 209; Hoey, Monog. Trade and
'anuf. N. Ind., 1880. 109; W. Crooke, Note on Ohi, April 1882; T. N. Mukharji,

on Ohi, 1882. 1884; Buck. Trade with Australia in Ohi. 1882; Scliofield,

on Ohi, 1880 ; Shroff. Ohee Supply of Bombay, 1887 ; Ohi and Its Adult., in

mes of Ind.. 1889; Bosu, Agri. Lohardaga, 1890. ii., 44; The Bower Manuscript
e, transl.). 1893-7. 90-104 ; Lawrence, Valley of Kashmir, 1895, 369-00 ;

Ind. Med. Qaz., 1890 ; Watt, Inaugural Address School of Pharmacy, in
Pharm. Soc, Oct. 0. 1900.]

5. CHEESE.—Cheese as known in Europe can hardly be said to be

,de in India (except at the modern dairy farms under European super-

ion). Curd or chhena is prepared by boiling milk and throwing into it,

lie still very hot, some acid milk or other acid substance (such as

lime- or tamarind-juice) or a vegetable rennet ; after a time it in con-

sequence coagulates. The curdled milk is put into a cloth and the whey
mastn) expressed or drained away, the result being a kind of soft cheese

'ten called in India cream cheese). Many localities are noted for their

am cheeses, such as Hughli, Dacca, etc. Sen gives the following

ount of the Panakona, Sylhet, or so-called Dacca cheeses :

—
" As soon

the milk is taken from the buffalo, it is put in an earthen vessel and
net is mixed with it at the rate of a seer to a maund of milk. About
o hours after the curd is broken with the hand and put in small

ntities in shallow bamboo baskets known as dalas. Next day it is

xed with a little salt and repeatedly cut across with a knife, and each

e the knife is passed through it the curd is pressed with the palm of

hand. This process is repeated for three consecutive days, and
gether 2^ seers of salt are used to a maund of curd. The cheese is

n left to cure. This cheese is sent to Dacca, whence it is exported
Dacca cheese. A maund of milk gives 10 seers of cheese. The price

buffalo milk here is from Rs. 3-8 to Rs. 4 a maund. The whey is

t aside for a day or two, when the oily matter floating over it is

oved and made into ghi, and the rest of it thrown away."
Lawrence says the Gujars and Pathans of Lolab make a kind of cheese

,ey call milk-bread. He mentions an experiment in the manufacture
European cheese, and affirms that Kashmir might supply the British

ops with good cheese and butter. At the Dairy Farms of Poona and
garh excellent cheddar cheeses have been produced {Agri. Ledg., 1895,

5, 64). For cheese made from peas, consult Pogson {Man. of Agri.

, 1883, 186) ; also see Glycine (p. 565). The following are the better

own Indian vegetable rennets :— Withania coagtUans, CrotalaHa
jBurJiia, Leucas Cephfilotes, Khazjia HtHcta, Streblus asper,

rd apparently also Varthatnus tinctorins.

Trade in Cheese.—The Imports of cheese are much larger than might
at first sight be realised, and seem on the whole to be increasing. In
1899-1900 they stood at 872.296 lb., valued at Rs. 5,34,278 ; in 1902-3

1,123,260 lb. and Rs. 6,18,577; in 1903-4 they had slightly decreased

1^
966,492 lb. and Rs. 5,34,158 ; but rose again in 1904-5 to 1,228,707 lb.

bd Rs. 6,29,274, and in 1906-7 to 1,275,111 and Rs. 7,04,487. Bombay
^pd Bengal each receive on an average cheese to the value of 1^ lakhs.

Hbd takes about a lakh and Madras and Burma each half a lakh,

^"bout two-thirds of this supply is drawn from the United Kingdom,
the balance from Holland, Belgium, Italy and Australia. The Exports
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of Indian cheese are at the present unimportant. In 1903-4 they were
4,980 lb., valued at Rs. 2,625, and in 1906-7, 4,543 lb., valued at

Rs. 2,784.

[Cf. Montgomery Martin, Hist. E. Ind., ii., 942-3 ; Mad. Exp. Farm. Sept.,

1883, 76 ; Sen, I.e. 57 ; Mollison, I.e. 63-8 ; Lawrence, Valley of Kashmir,
1895, 360 ; Collis Barry, Legal Med. Ind., 1903, 562.]

.p.E.P., DALBERGIA, Linti., f. ; Fl. Br. Ind., ii., 230-8 ; Prain, Species
iii., 5-16. Dalbergia S.E. Asia, in Ann. Roy. Bot. Gard. Cole, 1904, x., pt. i. ; also

in Journ. As. Soc. Beng., Ixvi., ii., 442 ; Talbot, List Trees, etc., 1902,

135-8 ; Gamble, Man. Ind. Timhs., 246-56
; Brandis, Ind. Trees, 232-9

;

Cooke, Fl. Pres. Bomb., i., 394-401 ; Duthie, Fl. Upper Gang. Plain, i.,

263-5 ; Leguminos^. A genus of tropical plants, mostly trees, that con-

tains some 120 species, of which Prain figures and describes 86 as met with
in South-Eastern Asia. Two of these (1>. Sissoo and J), latifolia)

are in India exceedingly valuable timber-trees, whilst the others are less

important.
1. D. assamica, Benth., is the medoloa of the tea planters (Watt and Mann,

Pesta and Blights of the Tea Plant, 1903, 141-4). 2. D. cultrata, Grah., yendike or
yindaik, is a fair-sized tree common in deciduous forests throughout Burma.
It is said to exude a red resin, to furnish a useful oil, and to be utilised by the
Karenis for propagating the lac-insect. The heart-wood is blackish and ebony-
like, often streaked with red. It is exceedingly dxu-able, and is used for making
wheels, agricultural implements, spear-handles, etc., and sometimes for carving.

3. D. lanceolaria, Linn., /., is the takoli, hithua, chakemdia, angaria, piri, chapot siria,

gengri, dandous, tantosi, nal valanga, pedda sdpara, etc. A deciduous tree of

the Sub-Himalayan forests from the Jumna eastward, ascending the hills to

2,500 feet ; also in Central and South India and Bombay. An oil is expressed
from the seeds, and the leaves and bark are reported to have medicinal properties.

The timber is said to be useful in building. 4. D. Oliver!, Gamble, is the tanialan

or tabauk tree of the eng-daing forests of Upper Burma (Wuntho and Bhamo).
It attains a height of about 60 feet and girth of 4 to 6 feet. The wood
is handsome, reddish, hard, close-grained, and takes a fine polish ; is very like

some of the South American rosewoods. It is largely used for axe-handles,
dogcart shafts and other purposes for which great strength is required and
is employed in the Royal Indian Marine dockyard at Mandalay for bushings
to propellor-shafts, in place of Lignum-vitse {uuaiaciun ojt'icinaie).

Black- D. latifolia, Roxh.; Prain, I.e. 80-1, pi. 62; Thurston, Ind. For.,

wood. 1894, XX., app. ; Koorders, in Ind. For., 1894, xx., 282 ; Watt, Ind. Art

at Delhi, 1903, 100, 126-34. The Blackwood or Rosewood of Southern

India, sitsal (or swet-sal, white sal), shisham, sissu, sissua, satsiyar,

rute, ruzerap, tali, kalaruhh, iti jitengi, eruvadi, yerugvdu, jitangi, biti,

thoddgatti, etc. A deciduous tree fairly plentiful from the submontane
forests of Nepal, Sikkim to Chota Nagpur, Oudh, the Central Provinces,

Central and Western India to Southern India. It attains its greatest

size in the Western Ghats, south to Wynaad and Travancore, and
ascends the hills to altitudes of 3,500 feet. Gamble {I.e. 250) says it

is found in dry forests with teak and bamboo, as well as in moist ever-

green jungles. It may reach a height of 80 feet and a girth of 12 to 15

feet, but it is of slow growth, especially at first. It is easily propagated

by seed and is readily self-sown.
The wood weighs from 50 to 66 lb. per cubic foot, and sinks in water before

being seasoned ; it has a fine handsome grain, and is exported from the forests

of Kanara, Malabar and Travancore to Bombay, Kathiawar, Kach, Karachi,
London, Havre, Hamburg and Chinese ports. The planks when not well seasoned

Blackwood have a tendency to split longitudinally.
Furniture. In India it is extensively used for furniture, cabinet-work, knees of vessels,
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Sissu wood
agricultural iinploniontd, combs, etc.. for tho vaaM and other ornamental
articles of Tricliinopoly, and for the finely carved chair*, tables, etc., which
constitute the woll-known blackwood furniture of Bombay. The art of making
this funiituro wjis introduced many years ago, and to this day it is mainly

E
reduced by the Portuguese inhabit^ints. Of late, popular fancy has discarded
laokwood and good specimens of the furniture are said to be scarcely procurable.

But most famous perhaps of all black woodwork is the Dravidian and Chalukyan
carving of Madras Presidency and Mysore. If it is desired to darken the Darkanad

colour, this may l^e effected by rubbing the wood with oil until what is often ""*' ^****

spoken of as imitation ebony is produced.

Outturn, Trmde, etc—The outturn of this wood in Madras, fis recorded in Production,

the Madras Forest Administration Reports, was 2,374 cubic feet in 1900-1 ; 6,366
icfeot in 1901-2; 11,808 cubic feet in 1902-3; and 10, 182 cubic feet in 1903-4.

are the only available statistics of outturn, sale or export. In 1896
uiry was made in London as to prices which might be obtainable for Indian

toaewood. A report was subsequently issued by Mr. J. R. Royle, at that time
Secretary of the Indian Section of the Imperial Institute. It was pointed out

the English firms consulted that the wood suffered from several disabilities. DiMbiUties.

gritty and therefore much harder in the working than other cabinet timbers

;

OSes its bright colour and goes almost black after being cut and exposed ;

somewhat porous, and therefore absorbs the polish to a largo degree.

As a rosewood it is inferior to Brazilian, though superior to that of Madagascar Bruillan.

Honduras, but in England it has to compete with the cheap and usually

ble rosewoods sent from Jamaica. It would, however, prove specially useful Jamaican.

lere great width is required, as for example for table-tops, large carcase ends,

mouldings. Further it has to be remembered that rosewoods of all sorts,

h for furniture and decoration, are very largely subject to the caprice of

on, and at the time of the inquiry the European demand was very small.

ble says that the usual London rate for good timber is about £10 London Bates.

per ton, and that there would seem still to be scope for greater activity in

"ising the English market for the sale of at least the best pieces of Indian
wood. In the reports mentioned above, one of the firms consulted thought
t " the rate should not exceed lOrf. to 1«. per superficial foot cut one inch,"

but that quotation, allowing 58 lb. to the cubic foot, would work out to about
£23 per ton for picked, ready-sawn timber, a price thus considerably above the

10*. per ton reported to have been paid for a fine piece sent to London in

8. On the other hand, some of the reports speak of Indian rosewoods as

hing an average of only from £5 to £8 per ton, but these low prices were for

;e lots not specially selected. Lastly, the quotations published by the trade
May 1905 were " Rosewood £5 to £12 per ton." " But it must be clearly

e in mind that rosewood of all grades is not at present popular." " At the
nt time East Indian is in fair demand and stocks are not heavy." In the

ian Forester (I.e. xx., app., 3) the selling prices, from the Madras forests,

given as from Rs. 20 to Rs. 75 per ton, according to distance from the coast,

t in out-of-the-way places it could not be sold even at Rs. 10 per ton ; from
vancore about Rs. 1-8-0 per cubic foot good quality (= about Rs. 58 per ton)

;

''Bombay from Rs. 30 to 50 per ton. Logs for export should not be less than
" inches in diameter, have the sapwood removed, and be exported in the round.
e length should not, as a rule, be less than 15 feet, although shorter lengths
a market.

D. Sissoo, Eoxb. ; Notes on Changa Manga in Ind. For., 1895, xxi.,

3-8; Praia, Ic. 57-8, pi. 34; Eardley-Wilmot, Ind, For., 1898, xxv.,

»p. The sissoo, shisham, sissu, shisu-kdt, tali safeda, shin, nelkar,

va. zagar, tanach, yette, harra, biridi, sinsapd, etc. A deciduous tree

the Sub-Himalayan tracts from the Indus to Assam, ascending to

feet, but probably nowhere in India strictly speaking indigenous.

kmble remarks that it is often, however, gregarious on the banks of

indy, stony, torrential rivers. On higher lands it may grow, and grow
well, though not gregariously unless planted. Cultivated and often

self-sown on the plains of India. But even when the trees are growing
close together the shade given is light, hence sissu is an important shade-
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Propagation.

Quality of

Timber.

Growth Quick.
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Gun-carriages.

Important.

Wood-carving.

Sleepers.

tree with tea planters of Dehra Dun. The seed on germinating at once
makes a great length of root compared to its growth above ground, a cir-

cumstance that greatly minimises the chance of its being swept away
when spontaneous germination takes place within the sandy and stony
beds of rivers.

Sissu coppices well and reproduces itself freely from suckers. Artificially

it is best grown from seed deposited in suitable positions, because transplantation
is sometimes difficult and the young trees have to be protected till fairly esta-

blished. It grows most luxuriantly on low-lying sandy tracts and has been
successfully raised on irrigated lands, e.g. at Changa Manga in the Panjab, at
Shahdera near Lahore, etc. But it is reputed that the timber of trees raised
under irrigation is of poor quality and subject to serious damage by fungi. When
young the growth of sissu is very quick ; it is said to attain 2^ feet of girth in twelve
years, but as it gets older its growth gets slower. The full height of a tree is

about 60 feet or so, and in girth it is rarely more than 6 feet. It is very success-
fully grown in Sind, and is said to be the best hardwood of the Panjab.

The wood is very durable, seasons well and does not warp or split. It is

highly esteemed for all purposes where strength and elasticity are required, as,

for example, agricultural implements, wheelwrights' work, frames of carriages,

boat-building, etc. At one time it was extensively employed for gun-carriages,
but owing to the limited supply of the timber it is now very little used for that
purpose. It is one of the finest timbers in India for furniture and wood-carving,
and is in regular demand all over the North of India. In Upper India the
shisham wood (». sittaao) replaces very largely the rosewood (it. latifoiin) of

Western and Southern India. It attains its position of greatest importance
in the United Provinces, the Central Provinces and the Panjab, being re-

placed on the north by deodar and to the south by sal and rosewood. The
wood-carving of Saharanpur, Farakhabad, Lucknow and Nagpur and the
inlaid work of Chiniot, Hoshiarpur, Jallandhar and Mainpuri are largely on
shisham. In Rajputana also, this wood is to a considerable extent employed
by the wood-carvers, but for particulars of the methods of treatment and styles

of carving the reader should consult Indian Art at Delhi, 1903 (103, 108-9).
Owing to the fact that the sissu very rarely grows straight, the timber is not of

much use for beams though it is in much demand for knees of boats. It has
been successfully tried for railway-sleepers, is an excellent fuel and makes very
good charcoal, but it is too expensive to be utilised for these pvirposes. The
wood is said to yield an empyreumatic medicinal oil, and the raspings of the
wood are officinal, being regarded as alterative. Near towns the tree is largely

lopped for fodder and the fallen leaves collected and valued as fuel by the sweet-
meat makers.

D.E.P.,
ill., 19-26.
Wepal
Paper.

D.E.P.,
ill., 202.

DAPHNE, Linn. ; Fl. Br. Ind., v., 193-4 ; Collett, Fl. Sim., 1902,

435 ; Gamble, Man. Ind. Timbs., 577 ; Thymelace^.
There are two or three shrubs of economic value which belong to this genus :— 1. D. cannabina, Wall., is the most important and may be spoken of as one of

the best Nepal Paper Plants. It occurs on the temperate Himalaya from
Chamba to Bhutan, at altitudes of 3,000 to 8,000 feet. It is the sethurwa,
setburosa, satpura, dunkotah kaghuti, dhak chamboi, chamboi, barua, niggi, jeku,

etc. 2. D. Involucrata, WaH., is the chota aryili and is met with in Sikkim, the
Khasia hills aijd Tenasserim, and in the countries where at all abundant it is used
similarly to ». cannabtmi. 3. D. Mezereum, Linn., is not indigenous to India, but
is often mentioned by Indian medical writers and is perhaps imported and sold by
the drug dealers. 4. D. oleoides, Schreb., is a small plant met with in the Western
Himalaya from Garhwal to Afghanistan. It is best known by the following
names— kutildl, kanthan, gandalun (gandalinu), laghune, pech, pirkai buta,

etc. The roots are boiled and given internally as a purgative ; the bark and
leaves are also said to be used medicinally ; the berries are reputed to in-

duce nausea, and according to Brandis, a spirit is distilled from them in the

Sutlej valley. It is just possible, therefore, that this may be the Mezereon of

Indian medical writers. It is commonly reported that camels will not eat it

and indeed that it is poisonous to them.
5. Edgeworthla Gardneri, Mehsn.; Fl. Br. Ind., v., 195 is a closely allied plant to

the species of Haphne, and one which wo\ild seem to be an even more important
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Nepal Imports.

DATI8CA
CANNABINA

Akalbir
H.Minu of Nepal paper than it. ranHnhtmt. It Ihu large elegant bush of the
( t'litnil and Eastern Hiinaluya from Nopul to Bhutan, Muiiipur and Burma

—

<li>iributed to China und Ja{)an. It in known in India uh the kaghuti, aryili, otc,
an<l iniKht be called the true Nopal paper plant. 1\io mitaumata of Japan, und,
a'< online' to Henisley (Journ. Linn. Soc., xxvi., 401), ia fklgtitcorthia ettvymuittha.

It IS fKularly cultivated in that country for its paper bark.

,\t:i'AL PAPER.—Quite recently Stein {Artcient Khotan, 1907, 426) has an- Nepal
iu)un(«d the discov^'y of an actual specimen of Daphne paper, the date of Paper,
u'hioh has been determined as the middle of the 8th century. Tliis wa8 found
ill the ruins of Endero and was examined both microscopically and chemically
by Prof. J. Wiesner. The material was found to be a well -macerated fibre of

Itlie
Thymriaemr, presumably tttt$thnr. From the fact of no ituithnr ))eing

Imown to occur in Eastern Turkestan, it has been inferred that the paper had
been made in Tibet. [C/. Wiesner, Denkachr. Akad. Wiaa. Wien., McUh.-NcU.,
Bxii., 17-8.] It is thus permissible to regard this as the oldest recorded sample
M what is commonly spoken of as " Nepal Paper." But even during the be-

ginnmg of tlie 19th century, Nepal did not produce enough Daphne paper to

meet the demands of India. Buchanan-Hamilton {Ace. King. Nepal, 1819,

232-3) tells us that the local supply did not suffice and that Nepal had to import
both the paper and the raw material from Tibet. I^rkpatrick (Ace King.
Nepatd, 1811, 80) speaks of one of the two species seen by him as being the
paper-plant of Tibet. It would thus be more correct were the paper in question

tiled " Tibet Paper," and this change in name would be in direct accord with
le discovery narrated by Stein. [See Paper and Paper Materials, p. 862.]

It is perhaps liardly necessary to repeat that there are two important plants

•om which the so-called Nepal paper is made:—(o) E. Oardnei-i and (6)

eaiinahina. Perhaps the earliest account by a botanist of this paper-material
that given by Wallich, who figures and describes three species and tells UB
lat Kfiffeirorthia was regularly cultivated in Nepal for its paper-yielding bark.

In 1837 Lord Auckland, while Governor-General of India, called for further
information, and various reports were in consequence prepared and submitted
to the Government of India. Atkinson and other more recent writers repeat
the statement that the Bhot country sends to this day large supplies into

Nepal. Still, however, no material progress has been made, and Nepal
paper is no nearer than it was a hundred years ago to becoming a commercial
commodity. In fact it may be doubted whether any bark fibre is ever likely

to be of value, unless for very exceptional purposes ; it is too expensive as a
modern paper-material. Nepal, Kumaon and Sikkim are the chief regions where
India's supply of the so-called Daphne or Nepal paper is obtained. The reader
should consiUt BrouBsonetia. p. 186, and Paper Materials, p. 868, for further
particulars. [Cf. Wallich, Aa. Rea., 1820, xiii., 383-90 and 3 pi. ; Lace, Journ.
Linn. Soc, 1891, xxviii., 312; Morris, Cantor Lect. in Journ. Soc. Arta, 1895,

iJxiii., 938 ; Dodge, Uaeful Fibre Planta of the World, 1897, 146 ; Kanjilal, For.
~'l. U. Prov., 1901, 281; Wiesner, Die Rohat. dea Pflanzenr., 1903, ii., 432;

lausek. Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 121-2.

Botanical
Accoaat.

DATISCA CANNABINA, Linn. ; Fl. Br. Ind., ii., 656 ; Phar- p.E.P.,

cog. Ind., 1891, ii., 98 ; Bentham, Rev. Cenni Storici of Targioni- i"-» 28-9.

"ozzetti in Journ. Hort. Soc, 1855, ix., 152; Datiscace^. The akalbir, Akalbir.

akalbar, Tcalbir, hhang-jala, bajr, waftangel (waft-tanj), drinkhari, sida

atsu, etc.

A tall erect herb resembling hemp, met with in the temperate and sub-tropical

^^^ Western Himalaya from Kashmir to Nepal. Root extensively used in India
^mtts a yellow dye for silk. It is largely exported from Kumaon, Garhwal. Bashahr
^^Bg^d Kashmir, and is mentioned in 1694 as a useful plant found in Crete.

^
^RC/- Hunmiel and Perkin, Journ. Soc. Chem. Induat., 1895, xiv., 458; Imp. Inst.
l^K'ech. Repta., 1903, 215-6.]

|V DATURA, Linn. ; Fl. Br. Ind., iv., 242-3 ; Pharmacog. Ind., ii., D.E.P.,
^584-624; iii., 182-90; Prain, Beng. Plants, ii., 751 ; Cooke, Fl. Pres. iii.. 29-43.

Bomb., ii., 273 ; Solanace^. Datura.

History.—The vernacular names given to the species of this genus can
hardly be said to distinguish the various forms that exist. The Sanskrit names
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DATURA
STRAMONIUM POISONOUS PLANTS

Doubtfully
Indigenous.

The White-
and the
Purple-
flowered
Forms.

Temperate
and Tropical
Forms.

Ancient
Knowledge.

Criminal Uses.

Medicinal Form.

Temperate
Form.

dhustura or dhattura and unmatta mean " insane," and hence might have been
given to an introduced plant (on its properties being recognised) ; in fact might
be upheld as not necessarily involving an ancient knowledge. The better known
vernacular names are either derived from the above or have meanings in the
languages to which they belong that denote the well-known properties of the
drug. As met with in India the species of Datum have the appearance of
introduced plants. They frequent waste lands near human dwellings or invade
the borders of fields or cover abandoned cultivation. They do not exist as
individual plants that take their own positions in a blended vegetation, but ap-
pear as invading cohorts and here and there become so abundant as to exter-
minate all other plants. No form of Datura exists, in fact, under such conditions
as to justify the emphatic opinion that it is indigenous to India.

It is customary to read of " the white-flowered datura " and of " the purple-
flowered kala-datura" as if these conditions implied specific distinctions. Not
only so but many writers affirm that the purple-flowered form is a more deadly
poison than the white, but that belief doubtless rests mainly on the theory of
signatures. Any of the Indian forms may have white or purple flowers, may
have single or double flowers, and may have thorny or smooth fruits. How far
the chemical properties of these plants are affected by cultivation, by soil or by
climate, it is at present impossible to discover. One thing, however, is certain,
that the Daturas have been, and to some extent are still, cultivated plants, so
that the differences recognised between the so-called wild plants of one region
and of another may be due to their being more recent escapes from a special
cultivation. Possibly all the Indian forms constitute but one or at most two
species. ». Htfamoniutn might be called the type of the temperate and alpine
series and ». fastuofia that of the tropical assemblage.

But if the Daturas are only introduced plants, their properties have in India
been fully understood for many centuries. The account published by Garcia
de Orta in Goa during 1563 of the criminal uses to which they are put, might be
reprinted as a statement of the nefarious practices of to-day. So also the in-

vestigations of the Hemp Drugs Commission might be summarised as the dis-

covery that if taken in moderation hhang is harmless, but when mixed with
Datura, that intoxicant becomes most reprehensible and even dangerous to life.

Moreover the seeds are known to enter into the composition of certain alcoholic

beverages and render the consumers of these literally mad. Some years ago I
witnessed a remarkable process of making arak (country spirit) potent. A few
seeds of Datura were burned on a charcoal fire, an empty earthen pot was held
the while over the fumes. When full of smoke arak was poured into the jar,

the result being its adulteration with the active principle of Datura in a form
that would most likely escape detection by any ordinary process of examina-
tion (see Spirits, p. 1047). The extent to which Datura seeds are used
criminally in India can be readily judged of by the perusal of the annual reports
of the medical examiners to the various Governments and Administrations of

India. These literally teem with particulars of Datura-poisoning.

The following particulars of the chief forms may assist in their

recognition :

—

Datupa fastuosa, Linn. ; Hummatu, Eheede, I.e. 47. The Jcala

dhaturd, khunuk, toradana, udah-dhaturd, karu-umate, nalla-ummetta, kechu-

bang, etc., etc. A small shrub found all over the tropical parts of India ; the

most common and abundant species. The capsule is retained in a nodding
attitude and opens irregularly near the apex. There are said to be several

recognisable varieties of which D. alba, Nees (the safed-dhatura) is

that most frequently mentioned and most highly approved medicinally.

It has the flowers often creamy-white, but is doubtfully separable from

the type.

D. Metel, Linn.—This is found chiefly on the N.W. Himalaya and
the mountains of the Deccan.

D. Stramonium, Idnn.—Is met with on the temperate Himalaya
from Baluchistan and Kashmir to Sikkim. The capsule is erect and
deeply four-valved. This seems far more likely to be the white Datura
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CRIMINAL U8BS
DAUCUS
CAROTA

Carrot

P

of medical writers than var. aiha above. It is described as the tattur

of the Panjdb and the kachola of Afghanistan. Lawrence (Valley of

Kashmir, 1895, 77) mentions that Kashmir exports the seeds largely to

the Panjdb and that they fetch Rs. 5 a maund. The var. TtUuln appears

to be the plant of which the dried fruits (strung on thread) are sometimes

imported into India from Persia. These imported fruits are sold under

the name yharhhuli in Bombay and maratia mughu in Madras. Poisoning

from eating taluleh is recorded in the Kew Bulletin (1889, 276-8 ; 1896, 233).

The MEDICINAL uses of the species of Ihittirn centre chiefly in Medicine.

their poisonous property and in the pernicious and criminal advantage

often taken of these all too prevalent plants. Barry points out that

the seeds of Datura may be mistaken for those of Capairuni.

Reduced to a powder they are criminally mixed with food and can often Detection,

nly be detected through the microscopic structure of the fragments of

;he seed-coat that may be discovered in the food or the contents of the

>«tomach.

[Cf. Garcia de Orta, 1563, Coll., xx. ; Acosta, Tract, de laa Drogaa, 1578. 87 ;

Linschoten. Voy. E. Ind., 1698, i., 210-1 ; Pyrard, Voy. E. Ind. (ed. Hakl.

Soc), ii., 113-4; Herbert, Travels, 1677, 337 ; Fryer, New Ace. E. Ind. and Pera.,

1676, 32 ; Rheede, Hort. Mai., 1679, ii., 47-52, tt. 28, 29, 30 ; Rumphius,
erb. Amb., 1750, v., 246-52, t. 87 ; Ainslie, Mat. Med. Hind., 1813, 47 ; Chevere,

an. Ind. Joum., 1870, 179 seq. ; Rept. Ind. Hemp Drugs Comm., 1894, i., 172 ;

rit. and Colon. Drugg., 1898, xxxiii,, 769; Dunstan, Trans. Chem. Soc, 1901,

six., 71-4; Bedford, Ind. Med. Qaz., 1902, xxxvii., 206-10; Mehta, Ind.

ed. Qaz., 1904, 20 ; Collis Barry, Legal Med. Ind., 1903, 473-4 ; White and
umphrey, Pharmacop., 1901, 470 ; Ann. Repts. Chem. Exam., 1897-1905.]

D.E.P.,
ill., 43-52.
Carrot.

DAUCUS CAROTA, Linn. ; Fl. Br. Ind., ii., 718 ; Roxb., Fl.

Ind., ii., 90; Rec. Bot. Surv. Ind., ii., 107; Prain, Beng. Plants, i., 540;

Duthie, Fl. Upper Gang. Plain, 398 ; Umbellifer^. The Carrot, gdger,

Imormujh, kdch, zdrdak, manjal-mulldngi, Jcdrttu-kizhangu, pita-kanda, etc.

Habitat.—A native of Kashmir and the Western Himalaya at altitudes of from Diatribution.

5,000 to 9,000 feet. It is also commonly held to be a native of Europe (except

the extreme north), of Abyssinia and North Africa, of Madeira and the Azores,

and of North Asia eastwards to Siberia and Kamschatka. Throughout India it

is cultivated by the Europeans, mostly from annually imported seed, and by
the Natives from an acclimatised if not indigenous stock. In many parts of the Indian Form

ktt)untry a greenish-white carrot is preferred as being very hardy and productive.

[This rises some two or three inches above the soil, is a coarse root which possesses

[little of the flavour of the European carrot, but is able to withstand the extreme
"leat of sununer, and may be raised in some parts of the country throughout the

It thus produces a return at seasons when other tubers or roots are scarce

»r not available. This is particularly the case in Bihar (Patna) and some parts
jf the United Provinces.

History.—Sir George Birdwood (ilfemo. Carrot for Famine Relief in N. Ind,, History.
11896) gives a detailed and learned account of the history of this plant. Tliis

[occupies many pages, and can hardly be abbreviated without greatly lessening
its value. The carrot appears to have been regularly used in India from fairly

ancient times. The Emperor Baber (Memoirs, 1519 (Leyden and Erskine, transl. ),

1826, 347) narrates his having eaten a dish of fried carrots. In the Ain-i-Akbari
(Blochmann, transl., 63-4, 67) mention is made of " wild carrots " (shaqaqtU)
and of cultivated carrots. Terry [Voy. E. Ind., 1655 (ed. 1777), 91-2) speaks of
the good carrots of Surat, and Fryer (New Ace. E. Ind. and Pers., 1672-81, 119)
makes special mention of those of the Deccan. While much reliance cannot be
placed on names of plants as historic evidences, it is aigniiicant that throughout
the languages of India, indeed from Central Asia to Cape Comorin, there should
prevail in every language a name for the carrot (gdger, gdjar, gdzara. garjara, etc.)

which seems to have come from a common source. To that name is frequently
added a further word meaning " root " or " tuber." Thus in Tamil it is the
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DAUCUS
CAROTA
Carrot

Bengal.
Sowing Season.

Imported
Perms.

Yield.

Seed
Kequired.

U. Prov.
Area.

Season.

Yield.

Panjab.

Bombay.
Two Crops.

Transplanted.

THE CAREOT

gajjara-kellangu. The derivation of the Latin name carota and of the French
carotte is probably direct from the Greek karoton. The Sanskrit garjam originated
the Persian zardak and the Arabic jegar. In fact, the evidence of cultivation
would lead to the inference that the carrot spread from Central Asia to Europe,
and if so it might be possible to trace the European names from the Indian and
the Persian. Indeed the carrot seems to have been grown and eaten in India
while in Europe it was scarcely known as more than a wild plant. In Anglo-
Saxon it was weal-mora, wald-mora, walck-mora, clap-wype, but it was confused
with the parsnip till about the end of the 1 1th century. These names recall the
German mohre, moraha, the Russian morkov, the Sanskrit mula, mulaka, and the
Kashmiri mor-mujh, and they all denote " root."

Cultivation.—Bengal.—A Writer in Indian Gardening (Oct. 27, 1898)
says in his experience (in Chumparan) the seed should be sown broad-
cast early in November. Of the imported varieties the Large White
Vosges and White Belgian succeeded best. The crop continued to yield

till the end of May. Other writers in the Northern and Central portions
of the province speak of sowings in August and the crop coming into

season in January and February. Mukerji {Handbook Ind. Agri.,

1901, 357) observes that the carrot has a special value as a nourishing

famine food and fodder. The Red Mediterranean variety grown at the

Cawnpore Experimental Farm seems to be the best. The Yellow Mediter-

ranean is most highly spoken of as a cattle food. The yield of the White
Mediterranean carrot is almost equal to or even higher than that of country
carrots, but the roots are hard, coarse and insipid. When grown without
manure the country carrot gives a much larger yield than any of the

European varieties. The proper time for sowing carrot seed in the plains

is from September 15 to October 15. It is best to sow in drills and ridge

the drills after the plants have appeared, then thin out. The quantity of

seed used is 8 to 12 oz. an acre. The yield comes to 200 to 500 maunds
per acre, if loose soil near the village be chosen, deeply cultivated,

well pulverised, weeded and irrigated. The seed had better be mixed
with wood-ashes at the time of sowing, and unless the soil is quite moist,

water should be poured in the drills immediately after sowing. [C/. Fir-

minger, Man. Gard. Ind. (ed. Cameron), 1904, 166-7.]

United Provinces.—Duthie and Fuller {Field and Gard. Crops, 1893,

pt. iii., 9) say the area occupied by the carrot is not separately estimated

in the agricultural returns, but the average under carrots, turnips and
radishes for the three years ending 1889-90 amounted to 41,463 acres.

The carrot is generally sown in September or October ; the roots are ready

for use after two months, and may last for three or four months. A loamy
soil is preferable. Under favourable conditions an outturn of over 200

maunds is possible. At Cawnpore 60 maunds is said to be the average,

but at Basti only 33 maunds. The bazar price in ordinary seasons is

from 8 to 16 seers an anna.
Panjab.—Brief notices are made of carrot, cultivation in the Panjab.

In Jhang it is said " the zamindar's food consists largely of carrots
"

{Replies Famine Comm., 228). In Sialkot {Gaz., 68) the carrot is spoken
of as grown all over the district, and the superior European kinds are

little known.
Bombay.—Of Gujarat it has been said that carrots of two kinds are

cultivated
—

" the long-rooted " and the " blunt spindle form." They
are grown at various times in different parts of the province, generally

in garden beds from seeds sown broadcast, but are sometimes transplanted

from nurseries during the rabi season. They take three months to mature,
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CULTIVATION—TWO CROPS
DELPHINIUM

ZALIL

I

though by nipping off the heads growth may be prolonged. The young
plants are also taken up when half grown and sent to market. The pro-

dure is from 5,000 to 10,000 lb. an acre. The carrot is also grown in yield.

(Jujarat from August to May, and the crop gathered four months later.

In Kach it is much raised as a field crop. In Poona and Khandesh the

carrot is cultivated very largely on black soil, with the help of manure.
Of Ahmednagar a curious process is reported of obtaining carrot seed

:

When the crop is ready the husbandman cuts off a thick slice from the MeUiod of

crown end of the carrot. This he puts two fingers deep below the soil
^*^'^-

in any place where there is a liberal supply of water. After a few weeks
the roots produce a vigorous flower stem, the seed of which is gathered

four or five months after having been thus transplanted. There are

accordingly two crops in the year—one, the root produced from the

seed, the other the seed produced from the root (see Raphanus sativus,

var. caudata, p. 912). In the Deccan, according to Woodrow {Gard. in

Ind., 1889, 340), the carrot may be grown as a culinary vegetable where

the rainfall is not over 25 inches annually, during the rainy season.

Large sowings for fodder should be made in October and November, and
if late rains are favourable good crops may be grown on a deep retentive

soil without irrigation.

Mysore is stated to produce a very good quality of carrot, but in Madras Mysore,
and Burma the root seems to be raised only as a garden vegetable.

Food and Fodder.—The so-called root constitutes an important vege- Vegetable,

table in the markets frequented by the European community. Although
certain classes of Hindus in Bengal object to eat the carrot, on account of

some fanciful resemblance to beef, still the Natives of India, as a whole,

are year by year taking more kindly to it. At the same time it must
be added that, though by the Muhammadans and certain Hindus the

carrot has been cultivated for ages, it is only within recent years that

it has become a recognised article of diet. By certain classes the young
carrots are used only as pickles. By others " the root is first boiled CooUng.

in water, then squeezed out and cooked in ghi.^^ In Europe it has

become a recognised article of cattle food. Carrot-tops afford a useful

fodder, and the contention that the roots might be resorted to in times of

famine is strengthened by the fact that the tops would be of value to the

cattle. [Cf. Agri. Ledg., 1898, No. 12.]

Seed.—The seed yields by distillation a medicinal oil. [Cf. Taleef Shereef Medicinal.

(Playfair, transl.), 113.] In the Hemp Drugs Commission Report (iv., 415)mention
is made of the seeds constituting one of the spices used in flavouring bhang,
Lawrence {Valley of Kaahmir, 67) says carrot seeds are employed to mix with
caraway. The chemical constituents of the root are crystallisable and un-
crystallisable sugar, a little starch, gluten, albumen, volatile oil, vegetable jelly,

malic acid, saline matters, lignin and a p>eculiar crystallisable, ruby-red neutral
principle, without odour or taste, called carotin. [Cf. Pharmacog. Ind., ii., 136.]

DELPHINIUM DENUDATUM, Waif. ; Fl Br. hid., i., 25

;

RANUNCULACEiE. The nirhisi or jadwar of certain writers (names that

more strictly speaking denote, species of Curcuma or of Aconitutn,
which see) ; is also the munila of the North-West Himalaya. D. saniculSB-
folium, Boiss., has been supposed by some, but incorrectly, to afford the

asbarg dye and medicinal flowers.

D. Zalil, Aitch. <& HemsL, an abundant larkspur in Khorasan at

altitude of 3,000 feet, where its spikes of golden flowers give a wondrous
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DIOSCOREA
AliATA
Yams

THE INDIAN YAMS

hue to the pasturage. It is the asharg dye and medicine of Indian

shops.
The dried flowers and fragments of the flowering spikes constitute the asharg.

It is the ghafiz, asperag, gul jalil, zalil, zarir, trayamdn, etc. Is imported bj'

Trans-frontier traders, who bring it to Multan and other Panjab towns where it

is employed along with ahalber and alum to dye silk. [C/. Pharmacog. Ind., i.,

23-7 ; Kew Bull, 1895, 167 ; Briihl, Ann. Roy. Bot. Oard. Calc, 1896, v., pt. 2,

90-108 ; Monog. Dyes and Dyeing in Bomb., 1896, 17 ; also U.Prov., 1896, 82 ;

Perkin and Pilgrim, Trans. Chem. Soc, 1898, 267-75 ; also Proc. Chem. Soc,
1898, No. 190; Imp. Inst. Tech. Repts., 1903, i., 214; ii., 221.]

D.E.P.,
iii., 115-36.

Yams.

D.E.P.,
iii., 131.

D.E.P.,
iii., 126-7.
Barbados
Yam.

Commonest
Indian Yam.

DIOSCOREA, Linn.; Watt, Sel. Rec. Govt. Ind., 1888-9, i.,

147-66 ; Duthie and Fuller, Field and Gard. Crops, 1893, pt. iii., pi. Ixxx.

;

Sadebeck, Die Kulturgew. der Deut. Kolon., 1899, 68-71 ; Wiesner, Die

Rohst. des Pflanzenr., i., 567-608 ; Mollison, Textbook Ind. Agri., iii.,

197-200 ; Prain, Beng. Plants, 1903, ii., 1064-7
; Eyan, Journ. Bomb. Nat.

Hist. Soc, 1903, xiv., 772-5 ; R.E.P., Rep. 1903, 27-8 ; Prain and Burkill,

Journ. As. Soc. Beng., 1904, Ixxiii., pt. ii., 183-7 ; 1904 (suppl.), 1-11
;

the Yams—Dioscoreace^.
Indian Species and Varieties.—The account given in the Dictionary of this very

difficult and imperfectly known genus of edible plants was written in 1888. It

was subsequently arranged by the Government of India that a concentrated
effort should be made to secure fuller and more accurate information. Collections

of live tubers, accordingly, began to arrive in 1894, and continued to be received
during the subsequent years. It was agreed that the yams as received
should be cultivated in the Royal Botanic Gardens, Calcutta. They are

therefore being systematically studied. A preliminary and unofficial report
has already appeared, written by Prain and Burkill, and descriptions of certain

species have been given in the Journal of the Bengal Asiatic Society, but further

material and more detailed information are deemed essential before the final

report can be given to the public, and this seems likely to assume the form of

a monograph of the Indian species of the genus. All that need be attempted
here, therefore, is to abbreviate the Dictionary article, and to abstract and
incorporate from Prain and Burkill's preliminary report (and all other recent
publications) such additional information as seems calculated to bring the present
account abreast of existing knowledge.

Prain (Bengal Plants, I.e.) sketches very briefly the classification that seems
likely to be followed in the future. The Bengal species are referred to two great
groups according as the stems twine to the left or to the right of the observer.

This brings the following together as those that twine to the left—o. atetnoun,
pentapltylln, toineiitosa , btilbifern, ileltoitlea, and faseleitlatn ; those that
twine to the right, 1>. anguinn, tieiileata, tttiinmiiUit'ia, MMntniltoiii and alata.
Within these groups the species are assorted according to the characters of the
leaves, inflorescence, capsules, seeds and aerial bulbs. It may be useful to set

forth in alphabetical sequence of their names the economic information of the
chief Indian species and varieties :

—

D. aculeata, Unn.,- Prain, I.e. ii., 1067 ; D. glabra, D.E.P. ; D. Wallichii, Hook.,

/., Fl. Br. Ind., vi., 295. A plant cultivated in Bengal, Assam, the Deccan,
South India and Burma ; in the last province it is apparently also wild.

D. alata, Unn. ,- Fl. Br. Ind., vi., 296 ; Prain, I.e. 1067 ; Rec. Bot. Surv. Ind., ii.,

143 ; iii., 288 ; Circ. Roy. Bot. Gard. Ceylon, 1905, iii., 10-4. The Wing-stalked
Yam, the Barbados Yam, kham. This seems closely allied to the Chinese yam,
D. Bntatas, Decaisne.

This is the commonest of all the Indian cultivated yams. It is a large climber
with quadrangular winged stems which twine to the right. The capsule is broader
than long and the seeds winged all round. Leaves rather sharply angled. In-

florescence only occasionally produced and often zig-zag in structure. Tubers
frequently very large, sometimes four to eight feet in length and as thick as

the thigh [Conserv. For. Repts. S. Circ. Mad., May 1889), at other times small
and globular like an average-sized potato. One or two species of yam are fre-

quently alluded to in Sanskrit literature, and this would appear to be perhaps
the form most often mentioned. Roxburgh assigned four or flve tubers to sepa-
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WILI> AND CULTIVATED FORMS

rate spociflo positions, ohieHy on account of thoir uhapo and colour.

(admitted that he would be quite prepared to accept all these races (for they

api)eur to bo little elue than races) an belonging to the same species. These were
f>. ittttntuvimfra , glubitmu, /mfptifra and vtttunlln (Roxb,, JFl. Ittd,, iii.,

TDT-BOl). Thoy are chissitied into tubers elongate, at timon club-shaped, the

lle8h being white throughout in aUita proper, pink under the skin in rubrlla,

purple throughout in i*iirpMr«"« ; tuborH short, roundish, and flesh wholly
white in yiubomu ; rosy purple under the skin in gioheiiu, and rosy purple
in atittptirinivfa. J. D. Hooker places these names as denoting "imperfectly
known and undeterminable species." Prain and Burkill, however, after a careful

8tudy of the live plants, have recorded Roxburgh's four forms above named
under it. ainta, Linn., and have formed varietal positions for each (Note, l.c.

1903-4, No. 840). These are as follows :—
(a) Var. alata proper ; D. Hamiltoni, Hook., f. (in part). The White Yam.

This is said to be a large climber, fairly abundantly cultivated in Bengal,
Assam, thu Unitod Provinces, the Central Provinces, the Deccan, SouUi India,

Burma and Ceylon. It varies very gretitly, however, in some of its areas.

(6) Var. globosa; D. globom, Roxb., Duthie and Fuller, Field and Oard. Crops,

pt. iii., \\ ; D. globoaa, D.E.P., iii., 131; the Common Yam. This also is a
large climber that is fairly extensively cultivated, more especially in the Central

I Provinces and Madras. It is the chupri-alu, fergo-nari.

(c) Var. rubella; a largo climber, extensively grown, especially in Bengal,
the Central Provinces, Western India and the Deccan. It yields a long tuber,

[
red outside, known as the guraniya-alu.

(d) Var. purpurea; the Dark Purple Yam : the Malacca Yam, or lab-guraniya.

A large climber fairly extensively cidtivatod.

D. angulna, Roxb.\- Fl. Br. Ind., vi., 293; Prain, Beng. PlarUa, ii., 1066. A
large climber met with occasionally in the forests and jungles of the lower hills

in Nepal to Bhutan, also Chota Nagpur and Assam. The tuber is only eaten
by the poor or in times of scarcity, and is called kukur-alu.

D. bulbilera, Unn. .• D. aativa, Benth. ; D. pulchella and D. criapata, Roxb. ;

Hermann, Parad. Bat., 1698, t. 217 ; D. sativa, Willd. Duthie and Fuller,

Field and Garden Crops, pt. iii., 11, t. Ixxx. ; D. sativa, Linn. Hooker (Trimen,

Fl. Ceyl., iii., 279) calls this " the wild imeatable state of the cultivated

plant." This fairly extensive climber is common in the hedges and thickets of

India and Burma. It is a distinct species, the capsule being longer than broad,

imd the seeds winged at the base only ; the leaves are bright shining green and
the transverse nerves rest within channels. The tubers are round, not larger

than a man's fist. The stem, like that of n. alata, bears numerous little tubers

by which the plant may be propagated. The aerial tubers also afford characters

by which the varieties may be separately recognised. The imderground tubers

of the wild plant are insipid and often hardly edible, imless repeatedly boiled

and washed in running water between each boiling. Nevertheless, the wild forms
collectively constitute a fairly important article of food in times of scarcity and
famine. [Cf. Acosta, Tract, de las Drogas, 1578, 321.]

(a) Var. bulbifera proper.—The agricultural states of this variety are often

designated in India as />. mativa, and the recently introduced forms are spoken
of as the Otaheite Potato. The wild tubers are regularly eaten, though more
bitter than the cultivated. An interesting official correspondence recently took
place regarding the successful conveyance (by Capt. H, D. Larymore) of seed-

tubers of the so-called Otaheite Potato from the Andaman Islands to West Africa.

(b) Var. pulchella; D. pulchella, Roxb. ; D. sativa, Linn.; Fl. Br. Ind., vi.,

295 (in part) ; D. bulbifera, D.E.P. A climber^ fairly generally met with in

cultivation. It is in India often known as the rat-alu.

(c) Var. criapata; Roxb., Fl. Ind., iii., 802. A fairly prevalent climber in

India and Burma, known as zamin-kand.
D. deltoidea, Wall. ; Prain and Burkill, Journ. As. Soc. Beng., 1904, Ixxiii.,

pt. ii., suppL, 1-2, 5-6. This is a common species in the N.W. Himalaya at

altitudes between 3,000 and 8,000 feet—flowering time in May. It is an ex-

tensive climber, often covering trees more or less. Stewart gives a long list of

vernacular names which in the Dictionary it was suggested belonged to all the

species met with in Upper India. Even to the present day a distribution of these

names has not been accomplished. The tubers are often very large, but
apparently not eaten. In Kullu they are called shingli, and used for washing
wool. Stewart says that in Khayhan they ore called krias and used in
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washing silk. Lawrence {Valley of Kashmir, 75, 78) calls them krita (or kritz),

and remarks that they are much used in washing wool and also in medicine.
The same tubers, according to Atkinson, are in Kumaon known as gun. Some
writers appear to regard them as poisonous.

D. dsemona, Roxb. ,- Fl. Br. Ind., vi., 289 : Rec. Bot. Surv. Ind., 1898, i.,

274 ; 1903, ii., 143, 189. A large climber of the tropical forests of India and
Burma. Stems twining to the left, sometimes prickly ; leaves digitately 3-5
nerved ; capsule longer than broad and seeds winged at the base only. This
wild yam is extensively used as a famine food, chiefly in Burma and the Central
Provinces and Central India. It appears never to have been cultivated. Some
writers, however, say the roots are highly poisonous and cause intoxication but
are rendered edible by boiling and steeping in running water, this treatment
being repeated two or three times. Gammie (I.e. 190) says that when tigers

kill cattle, the villagers insert a quantity of the flour from the pounded
roots of the vaja kand into the body of the " kill." The poison permeates the
flesh to such an extent that when the tiger returns and eats the carcase it becomes
infatuated and mad, and the villagers then make short work of it. Ridley
(Malay PI. Names, in Journ. Roy. As. Soc. (Straits Branch), 1897, 90) speaks of
the tubers being used in the manufacture of dart poison.

(
Yearbook of Pharmacy,

1898, 62-3).

D. fasciculata, foxb. ,- Prain, Beng. Plants, 1903, ii., 1066. The kidney-shaped
yam, Karen Potato. A small climber somewhat like ». aintn but more graceful ;

of a vivid green colour, the stem twining to left and dotted over with small
wart-like prickles. Leaves pubescent reniforni or orbicular with sharp stipular
thorns. Tubers fasciculate, numerous, usually white, but in Burma and the
Malay Islands a form exists which has reddish-coloured tubers. This is obviously
derived from the wild D. HplnoHa, which differs only in the fact that the upper
rootlets are spinose. Much confusion seems to exist regarding the name pindalu.
In some localities of South India it denotes the white round tubers of one or two
races of x». niata. In other provinces it is restricted to the present plant. I

found (dvu-ing special investigations conducted in 1894) the latter usage through-
out Berar, where the clustered yam is fairly plentiful and popular. It is ordinarily

grown as a garden crop near the homestead, on stakes 8 feet high and 2 to 3
feet apart, around pan-leaf houses, or in fields, along with the hrinjal. In
some localities, as for example Nirmal and Bassoin in Bombay, it is cultivated
as a pure field crop. Roxburgh tells us that in his day it was grown to a con-
siderable extent in the vicinity of Calcutta not only for food but to make starch.

Being, in some respects, more like a potato than a yam it is often called the
potato of this and that place

—

e.g. " Karen Potato."
D. glabra, Roxb. ,• Fl. Br. Ind., vi., 294; Prain, Rec. Bot. Surv. Ind., 1905, iii.,

288 ; D. nummularia, Lamk. ; Beng. Plants, ii, 1067. So far as India is concerned,
however, it would appear to be rarely if ever cultivated, though the tubers 1

are regularly collected and eaten by the hill tribes, more especially in times
of scarcity and famine. It occurs on the lower North-West Himalaya, in Nepal,
Sikkim, the hills of Bengal to those of South India and Burma, distributed to the
Malay Peninsula and China. It is very often called ban (wild) alu or aru (yam),
shora-alu. \Cf. Wood, Rec. Bot. Surv. Ind., ii., 143.]

Var. belophylla, i'oigt (sp. ) ; D. sagittata, Royle ; Prain, I.e. 1064. It seems
probable that this should be retained as a distinct species. It is a large climber
met with on the lower Himalaya and mountains of Bengal (Parisnath). The
tubers are edible but the plant is not recorded as met with under cultivation.

D. Hamlltoni, Hook.,/.: Fl. Br. Ind., vi., 295 (in part) ; Buchanan-Hamilton,
Stat. Ace. Dinaj., 192 ; D. globosa (in part), D.E.P. This cultivated plant is

occasionally met with in Bengal, Assam and Burma.
D. oppositlfolla, Linn. ; Roxb., Fl. Ind., iii., 804; Fl. Br. Ind., vi., 292. A large

climber with terete unarmed branches and with the leaves almost opposite.

It is a native of tropical India from the Deccan to Assam, Sylhet, Chittagong,
Burma, Ceylon and China. It is wild in India but appears to be cultivated in the
Malaya and Java. It is one of the most important wild tubers with the people
of the Deccan and Central Bengal. The root and aerial tubers are eaten as well

as the young flowering spikes.

D. pentaphylla, Unn. ,- D. triphylla, Roxb. ; Fl. Br. Ind., vi., 289 ; Rec. Bot. Surv.

Ind., ii., 143 ; iii., 288; Prain, Beng. Plants, ii., 1066 ; Nuren-Kelengu, Rheede,
Hort. Mai., vii., tt. 34, 35. The Kawan or Fiji Yam. Met with throughout tropical

India on the lower hills from Kumaon to Burma, Ceylon and Malacca. It is an
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OultiTation

\t. iisive oliinbt^r, the stem prickly lielow and nonietinioM hiilbifnroua. It afforcU
i!-.- fUiblo tubers that are eaten priicticttUy ull over India, (Mpecially with tlie

\.ii!i()dia of the Konkan, the Savaraha uf Ganjatn and the LofHshas of Sikkini.
I i llowcring stems and young leaves are also eat<»n, especially in timefl of scarcity.
'ill it is said to afford both poisonous and innocuous forms, the latter lieing

CHlible by repeated boiling and washing. It is apparently, however,
jw\or cultivated in India, except perhaps in Pondicherry. [C/. Circ. Roy,
iot. Gard. Ceylon, 1905, iii., 10-7 ; Achart, Quime Cents. PI. dana L'Ind.,

"1905. '2m.]

D. splnosa, ftoxb.—This plant has been confused with i». famrieiiiata and
^j». aruieatn, Linn. It is, in fact, placed by Prain (I.e. 1066) as a variety of J».

^^ktmriruiatn. Its most generally accepted names are madhvdlu in Sanskrit and
^^lau-d/u in Bengali, but these are also assigned to i>. aruieata, Linn., so that it

^^bems probable the two plants are often confused by the people of India as
^Hko by most botanists. The tubers are largely eaten in the countries where
^^procurable.

CULTIVATION.—Of the yams above briefly indicated three species are

very generally grown in India as subsidiary foods. These are 7>. alata^

X>. bulbifera and Jy. foscieiilata. Under each of these species, however,

lere are several varieties and even a large assortment of cultivated races,

that the yams are not only varied but abundant plants. It is, in fact,

ily within the very driest tracts (such as some portions of Rajputana,

id, the Western Panjab and the Deccan) that yams are not to be

>and. Wild yams are also very prevalent and constitute an impor-

int article of food with the poor, more especially the inhabitants of

ncultivated tracts, and in times of famine they often become of the

'greatest possible value. Lewin (Wild Races S.E. Ind., 1870, 27) says

I

that in the hills of that country wild yams are so plentiful that no man,
|ble to search for food, need starve. Speaking in general terms, a line

irawn from Khatmandu and Lucknow to Ahmedabad would sever India

[nto two portions—the Southern (more especially its south-eastern tracts)

might be described as the yam-producing area of India, and the Northern
(more especially its north-western tracts) the non-yam-producing division.

Through Bengal and Assam the yam country extends to Burma, Siam,
the Malaya (Peninsula and Archipelago) to China and Japan.

In the Dictionary a few passages from De CandoUe were quoted
and the contention advanced that the historic importance of the Indian
jultivated yams had been depreciated owing to no work of sufficient

lerit having recorded their Sanskrit and vernacular names. "Roxburgh,"
lys De CandoUe {I.e. 77), " enumerates several Dioacorew cultivated

India ; but he found none of them wild, and neither he nor Piddington
lentions Sanskrit names. This last point argues a recent cultivation

ir one of originally small extent, in India, arising either from indigenous

)ecies as yet undefined, or from foreign species cultivated elsewhere." . . .

V The absence of distinct names in each province also argues a recent

fcultivation." A very extensive assortment of vernacular names for each
)ecies has been recorded, however, by Prain and Burkill, and these

iplify materially the names given in the Dictionary. They thus abun-
intly substantiate the opinion of Lidia being one of the great centres of

riginal production (if not the chief Asiatic centre) for yams. It seems
cely that both the sweet-potato and the ordinary potato, being more tract-

"ilble, have not only largely supplanted the yams but usurped their classic

names and history.

Asa Gray {Scient. Papers, i., 322) says that Columbus when he dis-

covered Cuba and St. Domingo found the Natives cultivating two kinds
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of edible roots. " These were called in the language of the islanders of
St. Domingo, Ages (Ajes) and Yuca." The last mentioned is Manihot
and may be dismissed from further consideration, but the former (it is

nearly certain) was a species of Dioscorea. This the Spaniards (being
ignorant of the language of these islands) called name, niame, inhame—

African Habitat. Corruptions, it is supposed, of an African name (with which they were
already familiar) for a similar edible tuber. Clusius {Hist. Exot. PL, 1605,
237-8, reprinting Garcia de Orta, 1563, Coll., xviii., 3) speaks of the
African slaves of Portugal eating the tubers of a Colocasia which they
called inhame. Hence that name had, at an early date, reached Europe

.
• and India. Some of the companions of Columbus had doubtless seen the

inhame tubers of Africa, and were thus ready to assign that name to the
"West Indian tuber when their attention was drawn to it. To this cir-

cumstance is accordingly due the constant use (by 16th and 17th century
writers) of inhame (or, as it ultimately became, ihame and finally yam) as
a generic denomination for any and every edible (starch-yielding) tuber.

There would seem little doubt that the Indian word dlu (in Sanskrit
and Hindi and ala in Sinhalese) originally denoted a starch-yielding edible

tuber, possibly in its earliest signification the edible species of Dioscorea,
though in later usage it came to mean Aniorphophdllus and even
Colocasia. A prefix was employed to denote the separate species.

Hence we have in Sanskrit the danddlu (elongated dlu), madhvdlu (sweet

dlu), pinddlu (round dlu) and raktdlu {red-dlu). In the Sanskritic ver-

naculars we have similarly chwpridlu, guraniya-dlu, kanta-dlu, kham-dlu,
mau-dlu, pindalu, ratdlu, and sasnidlu. But in the aboriginal languages
there is a vast assortment of names not only perfectly distinct from each
other and in no way traceable to the Sanskrit, but which have either a
direct specific or in some cases even a generic signification :

—

ato sang^

hengo-nari, bir sang, gun, genasu, kalangu, kullu, hniss, kris, myauk, piska,

taguna and tar (or tarar). Most of these names (many others might be
given) denote knowledge prior to the Aryan conquests of India and thus

leave no room for doubt that the cultivation of yams is quite as ancient (if

not more so) in India as in any other country. Indeed from the fact that

names are given in the West Indies and other tropical countries, traceable

to the Sanskrit, or to some Indian vernacular, there would seem no doubt
that some of the best-known cultivated forms in other regions were derived

originally from India. And what is more curious, not a few of these are

being brought back to India to-day as special West Indian plants, oblivious

of the fact that, just as with the improved rice brought from Carolina and
the superior wool-sheep from Australia, they had been procured in the

first instance from India.

Propagation.—The yam may be propagated either by means of

aerial tubers or small underground tubers or portions of large tubers. If

the former be employed, the first year's crop is poor but the second

excellent. It is preferable to use sets of the underground tuber weighing

about half a pound. The best soil is a deep friable sandy loam.

Stiff heavy soils are unsuited, as the tubers cannot expand properly and
good drainage is essential. The selected land should be dug to a con-

siderable depth and fairly well manured. It is then lined, 3 to 4

feet apart, and the seed tubers set on the ridges at distances of 18

inches. Some cultivators prefer to start the seed tubers in a nursery and
to transplant to their permanent position when a foot or so in height.
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Alongside is secured a stake (usually a bamboo) perhaps 8 to 15 feet in suung.

height above ground, and it is customary to bind these together at the

top in clusters of four. It is also not unconmion to grow special trees

on which the climbing stems of the yams may be trained. When this

is the case pits are dug alongside of the trees and filled with new soil

and manure and the sets deposited within these. Occasionally (as, for

example, in Bihar) the plants are allowed to trail on the ground, but

the yield is believed to be then smaller. In the West Indies, however,

the crop is often treated in this way, and apparently with satisfactory

results. It is also affirmed that in China the trailing stems are pegged TraUing.

or layered into the ground, and thus caused to root, the result being

t tubers are formed at the new points of growth. With certain

Species, having a rhizome-like underground stem and one or two large

tubers, the lower edible portion is cut off and the upper rhizome planted

for next year's growth. This, however, is rather the careful system
pursued with wild yams than a regular method of agricultural propaga- wud stock,

on. Planting is done in April and the crop comes into season about seasona.

ecember. This is the usual practice, but a wide range of seasons exists

direct adaptation to local conditions and the species of plant grown,

us in Arcot it is said the yam is cultivated in January and harvested

August and September. In the Konkan yams are sometimes grown,

lone and the crop comes into season about October. In Upper India,

ccording to Duthie and Fuller, the tubers of I>. hulhifera are planted

in May and June and dug up every three years. Of D. alata, var.

glohoHu, these authors say it is planted in June and the crop gathered

l^he following February.
Yield.—The yield depends largely on the plant grown, the nature of Yield,

limate and soil, the degree of cultivation, and the proportion of the pro-

uce treated as edible. The yield has been variously put at from 3 to

,0 tons an acre, or approximately the same as the yield of potatoes.

But yams are in India most frequently a supplementary crop to ginger, supplementary

turmeric, hrinjal, sweet-potato or maize. Yams are moreover more *'^"

nutritious than ordinary potatoes, so that the combined produce may be
accepted, from the standpoint of food supply, as highly satisfactory.

C/rem/s^rK.—Bhaduri [Reft. Labor. Ind. Mus. (Indust. Sec), 1902-3, 25)

fcays the acridity of yams is due to the presence of needle-shaped crystals

of calcium oxalate, and the poisonous property to the presence of the

alkaloidal principle Dioscoreine first isolated by Boorsma of Java. Hooper
I.e., 1903--4, 32) gives the results obtained during the examination of

some forty kinds of these tubers. The poison was found most abun-
dant in D. dcemona, but was often present in 1>. hulhifera and
I>. pentaphyllo. " The average amount of moisture in fresh tubers

as 80 per cent., and the average percentage composition of the dried

tubers was : fat 1'02, albuminoids 10-87, carbohydrates 77-01, fibre

5-16, ash 5'94, and nitrogen 1"73. The starch of the yams was examined
croscopically and certain species were found to have characteristically

taped granules, which distinguished them from other species."

[Cf. De CandoUe, Orig. Cult. Plants, 1884, 76-81 ; Asa Gray, Scient. Papers,
1889, i., 322-6 ; Mollison, Handbook Ind. Agri., 1901, iii., 197-200 ; Mukerji,
Handbook Ind. Agri., 1901, 203, 467, 477 ; Morris, West. Ind. Yams, Imp. Dept.
Agri., 1902, No. 18 ; Nicholls, Textbook Trop. Agri., 1892, 284-8 ; Firminger,
Man. Oard. Ind. (ed. Cameron), 1904, 140-2 ; Notes on Dioscoreas Cult, in Roy.
Bot. Oard., Ceylon, in Circ. and Agri. Journ., 1906, iii. 1-9.]
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DIOSPYROS, Limi. ; Fl. Br. Ind., iii., 553-72 ; Gamble, Man.
Ind. Timbs., 453-63 ; Cooke, Fl. Pres. Bomb., i., 98-107 ; Prain, Beng.

Plants, i., 651-4 ; Brandis, Ind. Trees, 428-36 ; Ebenace^. A fairly im-

portant genus which embraces about 59 species of Indian forest trees.

They occur chiefly in South India, Ceylon, Burma and Eastern Bengal.

Only four extend to Northern India, while the genus may be said to be
not represented in the Eastern Himalaya. All the species yield useful

timbers, of which the best are the various forms of Ebony (1>. Eheri uni
and -D. melanoxijlon), known in the vernaculars of India as ebans

or tendu. The most important are :

—

D. Ebenum, Xoenig. ,- Boxb., Fl. Ind., ii., 529 ; Trimen, Fl. Ceyl., iii., 94. The
Ebony, ebans, abnua, tendu, khenda, temru, tai, acha, nulluti, shengutan, kaka-
tati, tuki, kare, bale, mushtimbi, karunkdli, mallali, kaluwara, etc., etc. A large

tree not very common in India, where it is found in the Deccan and Karnatak,
chiefly in dry evergreen forests in the Ceded Districts. In Ceylon, however,
it is one of the chief woods, very common in the dry regions of the Northern
Provinces. [C/. Herbert Wright, The Genus Diospyros in Ceylon, its Morphology,
Anatomy and Taxonomy, 1904.]

This species is perhaps the best ebony-yielding tree and the only one which
gives a black heart-wood without streaks or markings. Gamble says 74 lb. is

the average weight per cubic foot for the heart-wood. In Europe it is exten-
sively used for ornamental turnery, cabinet-work, piano keys, rulers, etc., and
in China for chopsticks, pipes, carved stands and vases. Ebony does not appear
to be exported from India to any material extent, but in Ceylon the average sales

for 1892-1902 were 300 tons yearly. The average price Gamble gives at 180
to 185 Rs. per ton. The Indian Forester (1905, xxxi., 37, app.) gives £6 to

£10 per ton as the price of East Indian Ebony.
D. EmbryopteriS, Pers. ,- Roxb., Fl. Ind., ii., 533; Rec. Bot. Surv. Ind., ii.,

30, 115, 240, etc.; iii., 233; Talbot, List Trees, etc., 211; Trimen, I.e. 93.

The gab, makur-kendi, kusi, timbori, tumbika, pani-chika, karunthali, kavi-kattai,

hollet-upra, tumil, tinduki, nitta-tumma, kusharta, hige, bantha, vanav^hik, etc.,

etc. A dense evergreen tree found throughout the greater part of India in shady
wet places and near streams. It is frequently cultivated both for ornament and
for its large red, velvety fruits.

Many writers speak in general terms of a gum obtained from this plant, but
do so in such a manner as to suggest a confusion between a true gum and an
extract prepared from the fruit, the pulp of which is used in book-binding, and
in place of tar for paying the seams of boats. According to some writers the
pulp is used direct ; others say an extract or decoction is prepared. Buchanan-
Hamilton (Stat. Ace. Dinaj., 1833, 152) thus describes the process pursued in

Bengal :
—"It (the fruit) is beaten in a large mortar and the juice expressed.

This is boiled, mixed with powdered charcoal and applied once a year to the
outside of the planks." Duncan {Monog. Dyes and Dyeing in Assam, 1896)

observes that the half-ripe fruits are pounded in a mortar and then kept
six or seven days in water until they have decomposed. A gummy solution re-

sults, which is poured off and the sediment thrown away. The brownish liquid

thus obtained is used in dyeing and tanning. It is made into a good black by
being combined with myrobalans {Tertninniiu tuebuia) and proto-sulphate of

iron {hira-kash). The infusion is largely employed for tanning fishing nets and
lines, and it makes them more durable.

D. Kakl, Linn.—A small tree met with in the Khasia hills and perhaps also

in Upper Burma. It is cultivated here and there over the moister tracts of

India as a fruit tree, but is only suited to very large gardens. It is the Chinese
Date Plum or Persimmon, and in Burma appears to be known as tay, teh.

The fruit ripens during August and is about the size of a large apple with
twin almond-like stones. The rind is of a rich, ruddy colour. It has a rather

disagreeable odour, and in flavour is suggestive of an overripe apple. A fine

preserve is said to be made from it by the Chinese. [Cf. Roxb., Fl. Ind., ii., 528

;

Firminger, Man. Oard. Ind. (ed. Cameron), 1904, 221-2.]

D. Kurzii, mei-n.—One of the most important trees of the Andamans, termed
in English Mabblewood ; in Burma teakah, thitkya, and in the Andamans
pecha-da. Gamble remarks that this wood would be of great value in the
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EuropcMvn market, wore it procurable in suffloient quantity. The Adtninittration

Report, Andafnan Islands (189U-9) speaks of squaree up to 12 feet (siding up
to iiichra) being obtainable.

D. Lotus, Unn.—A medium-sized tree, met with in the Panj&b Himalaya, Amluk.
Hnziu-ii, Kashmir, Baluchistan and Afghanistan. It is the amluk, maluk, eto.

It yields a gum said to cause a large quantity of water to solidify to a jelly

(Ann. Jiept. Ind. Mus. Calc., 1901-2, 24). The ripo fruit is largely eaten either

frt^sh or drii>d. It is imported by the Kabulis into Peshawtvr and is often used
in the proprtration of sherbet.

D. melanoxylon, fioxb.—A medium-sized tree found, according to Gamble, in

South India, in the dry forests of the Maratha country, the Deccan and Karn4tak

;

but Brandis, by regarding it a.s doubtfully distinct from mp. toutenUmn, extends
its area to the deciduous forests of the Central Provinces, Chota Nagpur,
Bihar and the Western Peninsula. It is known in trade as Cobomakdel
Ebony and by the following, amongst many other names :

—

tendu, kendu, temru,

^abnus, tumi, kari-mara, damddi, balai, etc. Speaking of /*. tneiunojcyion projier,

}amble observes large trees are uncommon and the amount of ebony small ; of
IJ». totttrutoMti ho says that it is the tree which gives the ebony most largely

[..used in North India. From it is made the Nagina (Bijnor district) black carved
roodware. For full particulars of that art centre and its utilisation of ebony,
jnsult Indian Art at Delhi, 1903 (100, 112-3, 123, 149, etc.). The fruit ripens

fcbout December and is edible. During famine it is pounded and made into

}read. [Cf. Banerjei, Agri. Cuttack, 1893, 185-6, 195 ; Cameron, For. Trees
lysore and Coorg, 1894, 178 ; Hove, Tours in Gujarat, etc., 1787, 145.]

D. montana, Roxb.—A small tree found throughout India and Burma. It Ban-gab.
known as a form of tendu, but its distinctive names, among others, are :

—

)fKm-g(ib, tembhumi, gara-tiril, lohari, hirek, goindu, makartendi, jagalaganti,

tnibia, hddru, kachan, muchi tanki, tawbut, etc. It does not grow to a large size,

Hand the timber, though described as a beautiful furniture wood, is rarely suitable

for such pxirposes. According to Day [Fishes of India) the fruits of the bi-stendu

tor
kuhar are thrown into the water to kill fish. Kanjilal {For. Fl. of School Fish Poison.

Circ. U. Prov., 1901, 220-2) says every part of the tree, including the fruit, is

Xagliw
Wood-carrli^

DIPTEROCARPUS, Gaertn., f. ,• Fl. Br. Ind., i., 295-9 ; Gamble,
Man. Ind. Timhs., 1901, 70-3 ; Prain, Beng. Plants, i., 251-3 ; Brandis, Ind.

t

Trees, 65-6 ; Dipterocarpe^. A genus of lofty trees, which embraces
some 50 species, natives of tropical East Asia. Of these 17 occur in

the Indian area and some 8 or 9 in India proper. On purely economic
grounds I propose to treat as species plants that may be only doubtfully

distinct botanically, but in doing so I am practically following the lead

given by Prain. The various forms are chiefly noted for their oleo-resins

lend timbers. The unimportant species are :

—

D. alatus, Roxb., Fl. Ind., ii., 614. A very large tree, native of the tropical
{crests of Burma, where it is known as white kanyin or kanyinbyn. It gives
.large quantity of a rather thin wood -oil. Gamble remarks that this is probably
ansiderablymixed with that of eng. \Cf. Roxb., Trans. Soc. Arts, 1806, xxiii., 413.]

D. COStatus, Gaertn., f.; D. alatus, FL Br. Ind., i., 298. This, like O. iteiin, is

[called tetia-garjan in Tippera.
D. Grifflthll, Miq.—A tall tree of the Mergui and South Andaman Islands,

lis broad-leaved tree aiTords one of the qualities of Andaman gargan-o\\.

D. Indlcus, Bedd. ; Brandis, Joum. Linn. Soc, xxxi., 26 ; D. turbinatus, Fl.

?r. Ind., i., 295 (in part) ; Talbot, List Trees, etc., 1902, 33 ; Cooke, Fl. Pres.
iomb.

D.E.P.
ill., pt. i.

157-71.

DJB3.P.,
iii., 157.
Kanyin.

D.E.P.,
iii., 159.
Malabar
Wood-oil.

1901, i., 84. The guga, challane, ennei, kalpayin, varangu, etc. A lofty

of the evergreen forests of the Konkan, Kanara, Malabar and Travancore.
le wood-oil tree of Western and Southern India.

The Conservator of Forests, Coorg, gives an account of the wood-oil prepared
that portion of the west coast of Southern India. He says—" We have two Two Oils,

Dil trees in the Western Ghat Forests of Coorg. Both, I believe, are species of
iptefoca Vitus, but have not been able to get the flowers to identify them. The

is contained in the pores of the wood, and is collected by cutting a hole into

le centre of the tree. One species yields a yellow oil and the other a dark red.
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The former is sold in the bazars mixed with dammar (the produce of Vateria
iiuilca) as varnish at 5 annas a bottle. The latter also makes a fair varnish.

It has a strong copaiba-like smell and would probably be useful in medicine."
One at least of these oils must be regarded as afforded by the present species,

whether it be accepted as distinct from x». ttirbinatiis or only a variety of it.

D.E.P., . D. laevis, Ham., Mem. Wem. Soc, 1832, vi., 298-9 ; D. turbinatus, Roxb., Fl.

iii., 158-9. Ind., ii., 612 (in part) ; Fl. Br. Ind., i., 295 (in part). Prain speaks of this as
Telia- a tall tree met with in Tippera, where it is known as telia-garjan. He remarlts

garjan. that as so accurate an observer as Buchanan-Hamilton separated his itevia

from turhiiintus. On account of their different economic properties, it seems
better to leave the two trees as distinct species. In a letter to Roxburgh dated
Oct. 16, 1798, Buchanan-Hamilton speaks of four species of " gurgeon " found by
him in Chittagong, which doubtless included the present species.

D. obtuslfoUus, Teysm.—A large deciduous tree of the eng forests of Prome
and Martaban. It is the kanyingoh, inbo, in-kohe.

D.E.P., D. pilosus, Roxb., Fl. Ind., i., 615. A tall evergreen tree of Assam, Chittagong

iii., 159. and Burma. It is best known as the hollong. Brandis observes that it yields

HoUong. a semi-fluid resin, and it is described by Hooper as white {Rept. Labor. Ind.

Mus. (Indust. Sec), 1904-5, 24). Gamble speaks of the wood as good but not
suited for tea-boxes. Peal refers to it as employed for canoes. This is possibly

the tree mentioned by Robinson {Desc. Ace. Assam, 1841, 62).

D.E.P., D. tubepculatus, Roxb., Fl. Ind., ii., 614. The Eng Tree, eng, in,

iii., 160-1. sooahn. A large deciduous, gregarious tree forming the " m {eng) forests
"

^^S- of Burma, Chittagong and Siam. It is said to be very characteristic of

laterite soils and to take the place of the sal in Northern and Central India.

"Wood-oil. Oleo-resln.—It was for some time thought that the eng tree did not

give a wood-oil, but Mr. J. W. Oliver explained that it yielded a thick oil

or rather oleo-resin. The reader will find Mr. Oliver's most interesting

report in the Dictionary (iii., 160-1). The method of extraction is very

similar to that for garjan-oil, explained below. The congealed resin

which remains behind, after the removal of the oil, is scraped o£E and used

Torches, for torches which are made of rotten wood, mixed with the resin and rolled

up in the leaves of the satihwa, a species of screw-pine. In some localities,

however, the rotten wood is soaked in the oil itself and wrapped up in the

leaves of a palm-saZw {Licuala peltata). Nisbet {Burma Under Brit.

Rule and Before, 1901, 365) says that " twenty years ago the chief luminant

used after dark through the rural tracts, except those of the dry zone

within easy reach of the central petroleum fields, was a small torch about

a foot and a half long made of chips of dead wood and the resinous oil of

the kanyin or wood-oil tree J>. turbinatus rolled in palm leaves. . .
."

" These kanyinsi torches were sold in bundles in every bazar. While

burning they emitted incessant smoke and a strong oily smell, pungent

and differing vastly from the European idea of fragrance. At one time

the manufacture of these torches formed an industry wherever the wood-

oil trees abounded ; but now, in consequence of improved communications

and of large imports of kerosene at low rates, torch-making is only betaken

to in jungle tracts in order to eke out the means of livelihood during bad

years, when the shadow of misfortune darkens the threshold."

on. The oil is used for waterproofing bamboo baskets, etc. With regard

to the wood, Gamble {I.e. 72) says, " The Eng is probably the best of the

Timber. woods given by the species of Dijtterocarpus, and it is in considerable

demand and use for building and boats." In point of weight it would

seem to average 54 lb. [Cf. Brandis, Ind. For., 1875, i., 365 ; Semler, Trop.

Agrih., 1900, ii., 536-7.] Hooper {Agri. Ledg., 1902, No. 1, 15) mentions

a tannin extract obtained from the bark of this tree.
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D.B.P.,
iii., 161-71.
Kanyin.

a

i

I

Two Forma.

ou.

D. tupblnatus, Gaertn., /. ; Buch.-Ham., Mem. Wem. Soc., 1832,

vi., 300 ; Hoxb., Fl. Ind., ii., 612 (in part) ; Ribbentrop, Forestry in Br.

Ifd., 1900, 10. Kanyin Oil Tree, garjan, dulia garjan, kanyoung, kanyin,

Icanyin-ni, kanyin kohe, etc. An evergreen tree of Eastern Bengal,

Chittagong, Burma, and (according to Gamble) of the Andaman Islands.

Distributed to Singapore.

One of the loftiest of Indian trees, being sometimes 250 feet in Lofty tttm.

height. Hooker [Himal. Journ., ii., 348) in his account of Chittagong

gays :
" This is the most superb tree we met with in the Indian forests :

e saw several species, but this is the only common one here ; it is

conspicuous for its gigantic size, and for the straightness and graceful

form of its tall unbranched pale grey trunk and small symmetrical

crown : many individuals were upwards of 200 feet high and 15 in

girth." In recent official correspondence mention has been made of

a broad and narrow-leaved garjan oil plant. The latter has been deter-

mined to be a special variety of />. turbinatuft, for which the name
pndamanicus has been suggested, and the former is I). G^niffithU

see above).

OLEO-RESIN.—With regard to the various species of Dipterocarpua
that yield wood-oil {garjan), the following information was obtained

some few years ago from the Government of Burma :

—
" Kanyin oil is

the produce of D. l<ei'is [kanyin-in =z red kanyin) and of I), alntits

(kanyin-hyn = white kanyin), which are common in evergreen forests,

and probably of other species of similar habitat." It seems likely,

however, that the source of the superior quality of oil has changed
within recent years owing to the comparative extermination of the plant

most noted in former times. It is also highly probable that the plant

valued at the present day may be a species but indifferently known
to botanists. Every here and there, more than one grade of oil is de-

scribed by popular writers, whereas in most cases only one species of

wood-oil tree is recognised. It is on that account that I have retained

for the present the names used in the Dictionary, namely, i>. Icevis,

J), tuherculfitiis and D. turhinatus.
Garjan Oil is in Burma generally collected in the dry weather only— Qarjan.

(November to May). In the Andaman Islands it does not flow before

January 15, and is finished by April 25. The oil is obtained by cutting

two or three deep pyramidal hollows (the apex pointing towards the

interior) near the foot of the tree, and by applying fire to the upper cut

surfaces. The fluid then collects at the bottom of the hollow, which is

emptied every three or four days. Fire is applied after the oil is removed,
and the upper surfaces of the hollow are chipped three or four times

during the season. In Tharawaddy district, where trees are not very
plentiful, it is considered that twenty are about as many as one man can
attend to. The yield of twenty trees would be 100 viss for the season, Yield,

worth Rs. 25. In Prome district the oil may be said to come into the

market in the form of torches similar to those already discussed under
X>. tuhercalatMs. In the Forest Administration Reports of the Andaman
Islands (1897-8, 7; 1899-1900, 4, 5; 1901-2, 13; 1903-4, 7) par-

ticulars are given of the methods pursued in collecting the oil. In the

Chittagong district it is prohibited to tap the trees owing to the large Tapping

number already killed. This prohibition it is understood does not extend
^"»'**''**^

to the hill tracts. A recent official communication, for example, states
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that tlie extraction of the oil is not pursued there because it is not re-

munerative enough.

Very little is known for certain of the industrial uses of the oil, still

less of the resinous concretion as distinct from the liquid oil. The
former is fairly extensively employed by the Burmese for torches, and
the oil is largely used in preserving bamboo wickerwork and in paying
the seams of boats. As a varnish it is believed to protect woodwork from
the ravages of insects. In Europe it has been in fact made into a varnish,

and is reported to be a useful ingredient in lithographic ink. It was in

the Dictionary pointed out that an important way of utilising the article

might be found in taking advantage of Mr. Laidlay's discovery that it

acts as a solvent to caoutchouc. Sir W. O'Shaughnessy remarked
fifty years ago that it would likely be found a perfect substitute for the

expensive balsam of copaiba. In the Journal Chemical Society (1902,

xxi., 1404) it is affirmed that " Chinese wood oil " is not suitable to replace

linseed oil in the preparation of varnishes. It cannot be heated above
160° C. Capital (April 1904) gives useful particulars regarding Chinese

wood-oil—a substance which cannot possibly be mistaken for garjan

(see p. 46).

Chemistry.—In the Dictionary will be found an abstract of the results obtained
by the distinguished authors in the Pharmacographia. More recently Hooper
has published his examination of the samples procured by the Reporter on
Economic Products, from which the following passage may be furnished :

—

" Eighteen samples of garjan balsam from Bombay, Madras, Tippera, Chittagong,
Assam and Burma had been submitted to analysis. The specific gravity ranged
from 0'957 to 0"999, the percentage of volatile oil from 36-9 to 71*1, and the
acid number from 3 "12 in a Chittagong sample to 21*9 in one from Rangoon.
These oils, procvired from ». ttrrbiuatttn, n. ifwis, etc., were very irregular
in composition and physical contents, and would lead one to believe that
adulteration is practised in certain quarters. The balsam secreted by x».

ttibefeutatus and known in the trade as ' Jusi ' is more uniform in com-
position. It has a thick honey-like consistence with a high sp. gr. and acid
value, but a low proportion of volatile oil. Samples of the oleo-resin of
j». ctriffithii and 7*. ttft'hinatuH, uaf. fiitdtitnauieus, collected from botanically
authentic sources from the Andamans, were of exceptionally good quality. The
chemical examination of a series of balsams of this character enables one to

recognise their peculiar reactions, so that it is easy to detect substitutions and
adulterations. During the course of the inquiry a sample of oleo-resin from
South India, although labelled Dipterocarpua, was found to be the product of

the ' yen nemaram' (Mtaratrickin jtintiata). . . . To thoroughly imderstand the
differences of composition of gums, resins, and oleo-resins, samples should be
collected from the trees and the conditions of age, climate, soil, etc., studied on
the spot." [C/. Wiesner, Die Rohat. des Pflanzenr., 1900, i., 236-7 ; Tschirch
and Weil, Ace. Qurjun Balsam, in Proc. American P}iarm,aceut. Assoc, 1904, lii.,

700-1 ; Pharm,. Journ., 1905, Ixxiv., 722; Tschirch, Die Harze und die Harzbe-
hdlter, 1906, i., 489-512; Hooper, Bept. Labor. Ind. Mua. (Indust. Sec), 1906-7,

8 ; Pharm. Journ., 1907, Ixxviii., 4.]

Medicine.—This substance is not very largely used in Indian medicine, and
does not appear to have been known to the early authors. It is apparently
alluded to in the Makhzan, but it is not mentioned by Dutt in his Materia Medica
of the Hindus. The most recent opinions on the subject only need be here
quoted. Dr. Dougall and subsequently Moodeen Sheriff {Mat. Med. Mad.,
1891, 49-50) drew attention to the properties of the oil. The latter says,
" The best medical properties of this oil are its usefulness in gonorrhea and
gleet, and in all forms of psoriasis, including lepra vulgaris." Again: "With
regard to its usefulness in psoriasis and lepra vulgaris, I am not aware of any
other local stimulant which is more efficacious in those diseases than this drug."
But in the Pharm,acographia Indica (i., 192) mention is made of the investigations

conducted by the Government of India, and it is then added that " as far as

we have heard the new treatment has not been a success." [Cf. Dymock, Mat.
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'.y. Ind.. 1885. 88-0 ; Waring, Bat. Med. Jnd., 1807. 70-2 ; Ponder and
r. Mat. Med. Ind.. 1001. 32.]

Iambic {I.e. 71) remarks that the Wood of the garjan tree is used in Timber
house-building and for dug-out canoes, as also for packing-cases, but
that it is soon destroyed by white ants. Its large size, however, makes
it valuable for temporary purposes ; logs 40 to 60 feet in length are

sometimes procurable. With regard to weight he telb us that the speci-

mens he had examined averaged 50 lb. per cubic foot, \Cf. For. Admm.

IRept.
Burma, 1899-1900, 18 ; Working Plans Rept. Pyinmana, 1904, 16-7.]

Trade.—Milburn {Or. Comm., 1813, ii., 315) mentions wood-oil, and
jixplains the uses it is put to. Royle, writing in 1840 {Prod. Res. Ind., 77),

toeaks of wood-oil, but says it has never become an article of commerce, commercial

Fliickiger and Hanbury {Pharmacog.) state that the world's supply is
i™P<»rt"<*-

obtained from " Singapore, Moulmein, Akyab, and the Malayan Peninsula

and that it is a common article of trade in Siam." Dymock {I.e. 91)

remarks
—

" Garjan Balsam is not an article of commerce in Bombay
;

small quantities may be sometimes obtained in the Native drug shops.

The Government supplies have been obtained from the Andaman Islands."

Ikloodeen Sheriff (I.e. 49) writes that in Madras wood-oil is common in

most large bazars ; he describes several forms and gives their prices. A
firm of Calcutta merchants, in a letter dated October 25, 1900, under-

ll^^ok to supply garjan oil in 40-gallon casks at Rs. 47 per cwt. delivered

Hjbd Calcutta. An official correspondence in 1901 resulted in the discovery

^that some objection existed in the minds of European merchants in Ran-
goon to engage in the traffic in kanyin {gargan) oil. One firm reported

that the quality of the oil varies very much, and the price accordingly.

The quotation given by them at that time was Rs. 60 per 100 viss—equal

Hie about Rs. 20 or £1 65. 8d. per cwt., but this does not include casks

Kor drums. The Conservator of Forests in a communication of same date

was of opinion that if an assured demand arose, there would be little

^difficulty in procuring local persons willing to supply the oil in Pyinmana
hvision, the Ruby Mines Division and Tenasserim Circle. It will thus

>e seen that very little of a satisfactory nature can be furnished regarding

le Indian supply of this article. There are four chief centres of pro- centres of

[uction—Burma, Andaman Islands, West and South India and Chittagong. ^'<><^»<5t*o"-

le last mentioned, though formerly perhaps the most important, is the

ist valuable at the present day, and therefore it may be said that the

ipply, such as it is, comes almost exclusively from Burma and the An-
iman Islands and is exported ftom the port town of Rangoon chiefly,

le returns in one province appear as lb., in another as viss, in a third

gallons, so that a combined statement is impossible. Moreover, in

icial statistics it is sometimes grouped with " resin," at others with
linor forest produce. One point only seems indicated, namely that with

le growth of the Chinese wood-oil (Aleurites Fordii, p. 46) a decline

both the supply and demand of garjan has taken place.

DOLICHOS, Linn. ; Leguminos^. A genus of twining herbs

hi which there are 20 species, six natives of India and two of economic
ralue :

—

D. biflopus, lAnn.; Fl. Br. Ind., ii., 210; Buch.-Ham., Joum. DE.P.,

Mysore, etc., 1807, i., 107-8, 286, 377 ; ii., 105, 198-9, 220, 323 ; iii., worae
~®^*

240, 296-7, 326, 352, etc. ; Roxb., Fl. Znrf.,'_iii., 313 ; Prain, Beng. Plants, gram.

'
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i., 391 ; Duthie, Fl. U'pper Gang. Plain, i., 229 ; Cooke, Fl. Pres. Bomb.,

i., 382. Horse-gram, kulthi, hurthi-halai or kurthi or kurti, kalath, khulti,

kolaiha, kulat, gahat, horec, bardt, roiong, gdgli, botang, wulawalli, ulava,

hurali, hulga, hulle, papadi, muthera, simbi, beji mdh, khdrek, pe-ngapi, etc.
;

gudr, sometimes given to this plant, more correctly denotes Cyamopsis
psoralioldes.

Varieties and Races.—According to Baker {Fl. Br. Ind., I.e.) there are two
forms of this plant, it. tmifloiiifi, a sub-erect annual, and Mt. hlflot-tis, a more
or less twining plant. The habitats of these forms are not separately recorded.
He apparently treats of both when he says it occurs on the " Himalayas to

Ceylon, and Burma, ascending to 3,000 feet in Sikkim, sometimes cultivated.
Distributed everywhere in the tropics of the Old World." The writer, however,
is of opinion that a mistake may have been made in linking the Himalayan
with the plains plant. Roxburgh refers to two forrns, one with grey, the
other with black seeds, both of which he implies are cultivated in Bengal and
Madras. The grey-seeded plant, n. blfloms, is erect, has twining branches,
and is about 2 to 3 feet high. Roxburgh then adds—" I have never found
it but in a cultivated state." As already observed, there would appear to

be room for doubt as to whether the grey and the black-seeded forms of

Roxburgh are the two forms of modern writers, or whether both of Roxburgh's
plants constitute but cultivated races of one of these forms. In popular works
on economic products the horse-gram of Madras is viewed as ». unifloruH, and
under either of these names (Mt. iiuiflorun or Mt. bifloniti) a pulse is described
as grown in almost every district of India, but chiefly in Madras and Bombay.
It is a little difficult to believe that the plant of the tropical plains is the same
as that of the temperate Himalaya, but of course this is by no means impossible.
Duthie, however, says that as grown on the Himalaya it is more robust, the
pods larger and broader, and the seeds grey. MoUison (Handbook Ind. Agri.,

1901, iii., 82—4) speaks of two varieties : one, grown sparingly in the Ahmed-
nagar and Kaira districts, has creamy white seeds ; the other, commonly
cultivated, has grey variegated seeds. But that this cultivated pulse should
be regarded as a native of India is abundantly confirmed by the existence of

a Sanskrit name

—

kulattha—from which no doubt many of the above vernaculars
(kulthi, etc) have been derived.

CULTIVATION.—Of the plains it may be said that this pulse is grown
either as a green manure or as a cattle food and fodder. Mr. Robertson
{Saidapet Farm Repts.) deals with the advantages of using it as a green

manure. Since then, however, the subject of the influence of leguminous

crops on the soil has undergone a complete revolution. Their chief value,

it is now believed, lies in their power to fix the nitrogen in the soil through

the agency of the organisms contained in their root warts. Few Indian

crops are perhaps more valuable in this respect than the horse-gram,

especially when grown as a fodder plant, or still more so as a green manure.

The advantages of growing the crop as a source of fodder are extolled

by various writers. Robertson, for example, says that it produces

from 2,000 to 4,000 pounds of fodder in two months, at a cost of about

Rs. 3 per ton, and thrives with a minimum rainfall in very hot weather.

The ease with which it may be cultivated recommends it most highly as a

catch crop for forage purposes, either to be grazed on the land or fed in

the stalls. The plant may be made to grow at almost any season of the

year. It requires but one shower of rain to start its growth, but even if this

be not obtained, the seeds have the power of remaining alive for months
in the soil and of germinating when rain does fall. After the removal of

the rabi crop it is contended that a highly advantageous course is to

rapidly dress the soil, sow horse-gram, and in a month's time commence
to use the stems and leaves as fodder. By this means the soil is saved

from becoming baked with the advancing heat of summer, and the roots

left in the soil greatly improve it, even should the cultivator be unable
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to devote the entire crop as a green manure. The following brief account,

province by province, may be found instructive :

—

Bengal and Assam.—Horse-gram is very little cultivated in the Lower
Provinces, It is said to be grown to a limited extent in Shahabad, and
fairly abundantly in Chota Nagpur, both as a grain and a fodder crop,

but not in Lower Bengal. Mukorji {Handbook Ind. Agri., 1901, 263)

observes that the time for sowing kulthi for grain is October or November,

and for fodder June, August and November, three times on the same
field. It may be reaped during several months, according to the purpose

for which required, but the general harvest is December-January, The
quantity harvested per acre Mukerji gives as 300 lb. of grain, or 5

tons of green fodder per crop. Banerjei {Agri. Cuttack, 1893, 80-1)

discusses its merits as a rabi, while Basu {Agri. Lohardaga, 1890, 34)

calls it a kharif crop. Speaking of Assam in a subsequent report {Agri.

PLedg., 1903, No. 5, 135), he says that kulthi-mdh is grown to a small extent

in Kamrup and Darrang. In the Tezpur Sub-division it is cultivated

by Nepalese and coolie settlers, and in Upper Assam and Nowgong is

unknown. Only one variety is grown. The method of cultivation and
time of sowing and reaping are very much as with mdti-mdk. About
5 seers of seed are sown per acre ; thin seeding is desirable, the object

being to allow the plants to creep and spread over the ground. A good

crop may yield up to 6 maunds of pulse per acre,

Hk<' Upper India.—Duthie and Fuller {Field and Garden Crops, pt. iii,, 2,

^Pt. Ixxxi.) say that in the United Provinces I>. bijlorus is grown mostly

H[as a rainy-season hill crop, ascending the hills to 7,000 feet. Atkinson^ {Hi7ndl. DisL, 343, 460, 696) and Stewart {Pb. Plants, 1869, 68) make
very similar statements. According to Sir J. B. Fuller, Dolichos

hiftornn is grown in the southern districts of the Central Provinces as a

cold-weather crop, but is of importance only in the Chanda, Bhandara
»and Balaghat districts.

Bombay.—Mollison {Textbook Ind. Agri., 1901, iii,, 83) observes that Bombay
hulthi takes the third place among the pulses of the Presidency, and

I

according to statistical returns occupies over 500,000 acres annually.

The Agricultural Statistics give an average for the five years of over

2,700,000 acres under " other food grains including pulses." Briefly

stated, it may be observed that Gujarat and the Konkan are unimportant Area.

sources of supply, but that the Deccan and the Karnatak are fairly

important (especially the districts of Ahmednagar, Satara, Poona, Dhar-
war, Belgaum and Bijapur), The principal cultivation is in the kharif Seasons,

season as a row or mixed crop, subordinate to bdjri, hemp {ambadi) and
niger seed ; only rarely is it a pure crop. Occasionally, however, it is

grown in the rabi season as a second crop in rice fields. It is very sparingly

cultivated in Bombay as a green manure. Of the Deccan, Mollison

says kulthi participates in the general cultivation given for bdjri {Pemii-
aefuin ff/phoideuni). The fields in which it is grown are rarely manured
oftener than once in three years. The land is usually prepared by working

ia

heavy-bladed harrow {rakhar) two or three times in the hot weather,

and again two or three tim^s after rain in June. As a mixed crop it is Mixed on^.

sown in July, and may occupy every fourth row. The crop is generally

bullock-hoed twice a year. If sown in July, the crop will be ripe at the

end of October or early in November.
Madras.—The crop is very important in this Presidency. Nichobon Madras.
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{Man. Coimbatore) tells us that it grows on the poorest soils, and with
the minimum of rainfall. Horse-gram land is seldom manured, otherwise
than by casual droppings of cattle : it is usually ploughed, sown,
and the seed covered by a second ploughing; or the seed is simply
scattered broadcast over the natural surface and then ploughed in. As
it requires only one good rain after appearing above ground, it frequently
gives a fair crop when nothing else can live. When the south-west monsoon
rains are too late for kdrnbu (bdjra) it is frequently sown as a substitute
in September, but it is also sown largely in November after the first burst
of the north-east monsoons. It is pulled up by the roots, thrown into
heaps, and then trodden out by cattle. The yield is up to 1,200 lb.

Nicholson {I.e., 1898, ii., 176) gives 194,777 acres as the average under
n. hiflorus for the years 1888-93. Mr. H. Goodrich, Collector of
Bellary, says a mixed soil is best suited for the crop. The fields should
be ploughed and harrowed once or twice, but not irrigated nor (generally)
manured. Several other Madras writers, however, give very different
accounts of the requirements of this plant, so that the practice seems
to vary considerably within the Presidency. In the Survey Settlement
Report of South Arcot, for example, it is said :

" The land is ploughed four
or five different times after the month of May, and the gram sown be-
tween the latter part of August and the end of September. It is

gathered in the middle of March." So again, Moore {Man. Trichinopoly,
72) speaks of it as a precarious crop. In the North Arcot District,
Cox {Man. North Arcot, 1894, ii., 184) gives 48,897 acres as the average
under D. hiflorus for the years 1887-93. Unfortunately, while several
writers mention figures of area for the districts with which they are
familiar, no definite statement of the Presidency as a whole can be
furnished, for the reason that horse-gram does not appear to be sepa-
rately returned. The official figures under " gram " for Madras come to
an average (for the five years 1900-5) of almost 150,000 acres. But
under " other food grains including pulses " 7,092,389 acres are shown
as the area in 1902-3, though it has since contracted to 5,753,913 in 1904-5.
It is thus fairly certain that " horse-gram " must be included under
the latter, and that the former denotes Bengal gram (the true gram)
grown in the Madras Presidency. As indicative of the possible regions
of greatest cultivation of this pulse, it may be here added that Bellary
had in 1902-3 (when the largest area for the period 1900-5 was re-

turned), 822,685 ; Anantapur, 771,267 ; Karnul, 708,877 ; Kistna, 554,757
;

and Salem, 590,619 acres devoted to the combined food crops mentioned
above,

Mysore.—Rice {Mysore Gaz., 1897, i., 119-20) says the horse-gram
is of two kinds, black and white, sown intermixed. In the east the worst
qualities of soil are generally used, and on the same fields same {JPanicum
Crnis-galli, var. frutnentaceuni), hdraka {? Curcuma longa), and
huchchellu {Chiizotia ahyssynica) are cultivated, without one crop
injuring the other, or a rotation being even considered beneficial. For
horse-gram plough twice, in the course of a few days, any time in October-
November. Then, after a shower, sow broadcast ; or, if rain does not
fall, steep the seed for three hours in water and plough into the soil. It

requires no manure, and in three months is ripe for harvest.
FOOD AND FODDER.—The interest in this pulse is mainly as an

article of cattle food, the green stems and leaves being a valued fodder,
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Horse-gram
whi'H grown for that purpose. Although not deemed a superior pulne it

is largely used by the poorer classes, being perhaps the cheapest of pulses. chMpMt PoIm.

The pea is generally soaked for twelve hours, then husked, thus reducing

it to the form of ddl or split-peas. The husk obtained is regarded as a
valuable cattle food. The split peas may be reduced to meal, or boiled,

or fried and eaten with rice or other articles of diet. The flour is fairly

extensively employed in the preparation of sweetmeats. In some parts

of the country the grain is dry roasted (parched), then sold to the consumers,

who boil it in the preparation of ddl.

The pea is boiled entire and given when cold as an article of cattle

food. It is one of the chief pulses so used in Madras and Bombay. Some
^^ears ago Robertson performed a series of experiments to test the

^Bnerits of boiled as compared with steeped horse-gram both on draught
^Battle and horses. The verdict was in favour of the steeped grain. [C/.

^Stept. Agri. Deft, and Exp. Farms Mad., 1871, 4-7.] It is most important
that in any attempts that may be made to extend this use to other parts

Loi the world, the distinction should be clearly observed between the horse-

^Hram of Madras (the article here dealt with) and the far superior pea
^Kiown as Bengal gram (Cioer arietinum, pp. 295-302)—the true gram
^^f India. It is also extremely important that both these and all the
" other peas and beans of India should be recognised as distinct from
(the khesdri (Lathyrus sativus, p. 703)—a pulse with an evil reputation

tiiat has on more than one occasion injured the prospects of a foreign

Remand for Indian pulses.

f The fodder is either a by-product of the cultivation of the pea (bhusa) Bhusa.

pt it is a special crop grown and reaped at successive intervals, the plants

hot being allowed to form fruit. For fodder purposes it may even be sown
on the same land two or three times within one year, and the soil is thereby
improved rather than injured, as the pulse both cleans it of weeds and
idds largely to its nitrogenous property.

Chemistry.—With regard to the chemistry of horse-gram, Church
\Food-Grains of Ind., 162) gives the following analysis. In 100 parts,

lusked :—water 11*0; albuminoids, 22-5; starch, 56-0; oil, 1*9;

Ibre, 5*4; ash, 3'2. The nutrient ratio is 1:2"7, and the nutrient co- Nutrient Eatio.

icient 83. [Cf. Leather, Agri. Ledg., 1901, No. 10, 360.] The seeds are

sed medicinally in the Panjdb. Arjun {Bomb. Drugs, 40) says a de-

)ction of D. uniflorus is employed by the Natives in certain diseases

"women. \Cf. Kanny Lall Dey, Indig. Drugs, 1896, 118.] The seeds

re moreover reputed to yield an oil.

Area.—As already explained, the ofl&cial statistics under which this

Sulse should be recorded are referred to two sections :

—
" Gram " and

y Other food-grains including pulses." It seems likely that the former
lenotes Cieer nriefinutn and that the latter includes the horse-gram.

1905-6 the total area in British India under gram came to 11,024,170
|^cres, and the others to 28,022,722 acres. The available information
Bgarding the production of gram will be found under Clear. It need
ily be added that of the area devoted to the " others," a fair proportion,

specially in Madras and Bombay, would be the present pulse. The fol-

)wing may be given as an analysis, province by province, of the areas
ider " others " :—6,284,192 acres were in Madras ; 4,451,000 in Bengal

;

j248,816 in Agra ; 2,417,785 in Oudh ; 4,743,321 in the Central Provinces

;

id 2,575,116 in Bombay. These returns give, therefore, the only possible
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Sim

relative indication as to the production of horse-gram, but in Bombay
the actual area was 545,738 acres.

D. Lablab, lAnn ; Fl. Br. Ind., ii., 209; Eoxb., Fl. Ind., iii.,

305 ; Prain, Journ. As. Soc. Beng., Ixvi., pt. ii., 54, 429-30 ; Prain, Beng.

Plants, i., 390-1 ; Duthie, Fl. Upper Gang. Plain, 228-9
; Cooke, Fl. Pres.

Bomb., i., 381. The sim, mahhan-sim, sent, popat, horhoti, gheea-sim,

panch-sim, lablab, urohi, uri, kechu, chimi, katjang, pdvta, wall, vdl, pauti,

vdlpapri, mochai, hili manavare, mutcheh, alsanda, annapa, avare, pe-hya,

pe-hazon, pe-gyi, pe-lun, etc.

Cultivated Forms.—Wild and cultivated throughout India ; it ascends the
Himalaya to 6,000 or 7,000 feet in altitude. De CandoUe {Orig. Cult. Plants,

346) says its culture dates perhaps from three thousand years, but that he can
find no trace of its being early diffused in China, Western Asia or Egypt. Hosie
(Rept. Prov. Ssu'cWvun, China, 1904, II) says it is called ssu chi tou (four-

seasons bean) because it is cultivated throughout the year. Henry {Econ. Bot.

China, 12) remarks that its Chinese name is pien-tou, and that there are two
varieties, one with purple, the other with white flowers. So also in India there

are two cultivated varieties, though these have not been distinguished in the
Flora British India. Prain defines them as follows :

—

Var. Lablab proper ; pods longer, more tapering at point, seeds with long
axis parallel to the sutures. This is D. Lablab, Linn., Sp. PL, 1019; D. lignosus,

Roxb., Fl. Ind., iii., 305 {non Linn.).

Var. lignosus {Unn. sp., non Roxb.); pods shorter, more abruptly truncated at

end, seeds with long axis at right angles to the sutures. Roxburgh, it will thus

be observed, reversed the incidence of the Linnaean names.
Prain {Journ. As. Soc, I.e. 430) remarks that the epithet " lignosus^' is much

more appropriate when applied to " Lablab " than when given to the plant to which
Linnaeus assigned it. " Roxburgh identifies with his ' Lablab ' the plant figured

by Rumphius (Herb. Amb., v., t. 136), in an identification that is obviously just;

Linnaeus gives this very figure as one of the types of his l». Ugnonns."
History.—Adams (Comment, in Paulus JSgineta, 1847, iii., 470) observes that

Serapion, on the authority of Aben Mesuai, describes the properties of a climb-

ing plant which he calls lebleb. Adams accordingly adds that there is every
reason to suppose the lebleb of Serapion and Avicenna was noiicJiom. De Candolle
{I.e. 347) gives, on the other hand, an account of the origin of the word lubia.

He remarks that it possibly comes from the Greek lobos, which means any pro-

jection, like the lobe of the ear, a fruit of the nature of a pod, etc. Asa Gray
{Scient. Papers, i., 353), reviewing De Candolle, comments that " the name
{lubia) seems to be clearly referable to the Greek. It has not been traced

earlier than to Jahia Ebn Serapion—an Arabian physician of the 9th or 10th

century—whose work ' De Simplieibus,^ compiled chiefly from Dioscorides and
Galen, was translated into Latin in the 15th centxiry." The word " Lobiyd (king

of beans) " occiu-s among the list of autumn (kharif) crops known to Akbar, and
lexicographers would seem to regard the word lubia as of Persian origin. At the

present day, in Upper India, it would appear to be applied to two plants, vigmi and
Ooiiciios. Considering the time these plants come into season, it seems probable
that the lobiyd of the Ain-i-Akbari (Blochmann, transl., 63) was I'if/na Catjang

(p. 1107). I accordingly restrict the word lobiyd to that plant ; and, if this be
correct, it is probable that none of the species of i»oUeJio», were known to the

Persian writers of classic times. Moreover, no species of noiiehoft would seem to

have the properties attributed to the lebleb of the Arab writers. This reasoning
would accordingly assign to the species of DoUehott an Indian origin, an opinion

confirmed by the fact that both it. hiftorus and »• i^abUib are met with as wild

species, the cultivated races of which bear many purely indigenous names. In the

Taleef Shereef {I.e. 147) " Lobeia " is mentioned as a common culinary grain.

CULTIVATION.—Bengal and Assam.—Lablab is not a regular agricul-

tural crop in any part of India. It is more correctly speaking a garden

plant, and is trained to form arbours over the doorways of village huts.

For example, the Director of Land Records and Agriculture says that

different varieties are cultivated all over Bengal as garden vegetables. The

Rev. Dr. A. Campbell tells us of Chota Nagpur that it is largely cultivated
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but that he never found it wild. Basu {Agri. Lohardaga, 79) remarks

that it is sown in July to August. It is allowed to^clinib on trees or

hedges, and the green pods are procurable in January to March. Mukerji

{Handbook Ind. Agri., 1901, 263) writes that the time for sowing is July
(the quantity of seed per acre being 5 to 8 lb.) and that the time of harvest"

ing is January and February, the yield being 250 to 400 lb. per acre.

Banerjei {Agri. CuUack, 1893, 118-9) observes that it is planted in Btatona.

speoialiy prepared holes or pita about the middle of June. The plants

flower in November-December and the crop is obtained in February-

j March. Speaking of Assam, it is met with not only in the valley proper but
also in the Naga, Garo, Khasia hills and Manipur—each locality having

I
distinctive indigenous names for it. About 45 seers of pods are obtained

[from each plant in the year, and the average price is six pice a seer.

United Provinces.—Duthie and Fuller {Field and Garden Crops, Upper
fpt. ii., 23) observe that in these provinces this pulse is commonly grown India,

along the borders of tall crops and allowed to twine itself on the plants

standing on the margin. Castor-oil is a favourite support. It is never

grown as a field crop by itself, as it requires artificial support. Duthie
{Fl. Upper Gang. Plain, 229) remarks that it is extensively cultivated »

^for its pods, which are harvested in the cold season.

Central Provinces and Berar.—It is often met with as a field crop Two Forma.

^in these provinces. Two forms are seen, one with white, the other with

dark purple flowers. They are usually grown in lines through the fields,

,
special supports being furnished, or they are left to crawl and to take such
support as they can from the stubble of the associated crop.

Bombay.—There are several very distinct varieties or races of this Bombay,
pulse met with in Western India. These might be grouped into garden several Forms,

and field varieties. The former (as with the other provinces) can

be spoken of as late kharif plants, since they come into season about
December to January. MoUison {Textbook Ind. Agri., 1901, iii., 80)

furnishes an interesting account of this Bombay crop. He says that Garden Crop,

the form known as surti pdpdi is grown extensively in gardens in the

^Surat district. The beans are plucked early and eaten like French beans.

.The field variety of Surat is a second crop, bitter to taste and called kadva Field Orop.

vdl, but in Southern Gujarat there is still another field form that has

smaller pods and is drilled with rice and tuver {Cajanus indicns)

[during June-July. The principal crop is the rabi, which usually follows

[rice. It is sown alone or with castor-oil (the dwarf variety). Vdl is also Associated

grown among other pulses subordinate to jtiar or bdjri. When the juar Crops.

lis reaped, a long stubble, 3 to 4 feet high, is left. This, with the vigorously

growing castor-oil and tuver, affords support to the climbing vdl, and
heavy successive crops of green beans may be plucked from November to

,

Jllarch. The most suitable soil for rabi vdl is a heavy black clay retentive Soiis,

^
of moisture. When the leaves turn yellow and begin to drop off, the crop

of ripe beans may be gathered. MoUison adds that on good soil and
with careful cultivation 1,300 lb. of pulse and an equal weight of useful Yield of Beans,

fodder per acre may be obtained, off the same field from which a crop of

rice has been previously harvested. And this is supplementary to the

supply of green pods that may have been collected as a fresh vegetable in

the early months of gro^vth. The Department of Land Records and
Agriculture, Bombay Presidency, in their Season and Crop Report for

1903-4, gave 94,993 acres as the total area under this crop ; and for 1905-6,
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52,969 acres, with., in addition, 232 acres in Sind. The chief localities

are usually—in Gujarat, Surat ; in the Deccan, Poona ; in the Karnatak,
Belgaum and Bijapur ; in the Konkan, Thana and Kolaba.

Madras and Mysore.—Very little can be said regarding this crop in

South India except that it is grown in gardens, being sown from June to

August, and reaped from October to March. In the Dictionary will be
found a selection of passages from the Madras District Manuals, and
these may be consulted. Kice {Mysore Gaz., 1897, i., 112) says it is always
cultivated with rdgi {Elensine coracana). When the plant is cut it is

exposed for one day to the sun and then beaten with, a stick to separate

the seed. [Cf. Buchanan-Hamilton, Journ. Mysore, etc., i., 103 ; ii., 220,

290, 314, 323, 384.]

Burma.—Mason {Burma and Its People, 1860, 466, 768) says "the
Burmese and Karens grow several varieties of one or two species of Lablab,

which occupy the place of kidney beans in Europe."
FOOD AND FODDER.—It is difficult, if not impossible, to estimate

the actual area under a garden crop such as the present. It is grown
all over India more or less, but is comparatively rare in Northern India,

becomes abundant in Central, Western and Southern India, and is ex-

tended through Bengal and Assam to Burma. As already indicated, it is

grown as a green vegetable (corresponding very largely with French
beans and as a ripe pulse with the broad bean) and also as a fodder

crop. The ripe pulse is eaten by certain classes only or is employed as a

cattle food. Church {Food-Grains of India, 1886, 161, t. 31) gives the

following, deduced from the chemical analyses of the ripe bean :—Nutrient

ratio 1 : 2*5, nutrient value 80. The percentage of albuminoids is rather

variable. Leather, in an article on Cyanogenesis in Plants {Agri. Journ.

Ind., 1906, i., pt. iii., 224), states that he has obtained prussic acid from the

seeds of vdl by simply allowing the crushed seeds to remain a few hours

in cold water. [Cf. Leather, Agri. Ledg., 1901, No. 10, 361 ; 1903, No. 7,

152, 155, 166.]

DURIO ZIBETHINUS, DC. ; Fl. Br. Ind., i., 351 ; Gamble;
Man. Ind. Timhs., 1902, 92 ; Brandis, Ind. Trees, 78. Malvace^. The
Durian, duren, duyin. A large tree native of the Malay Peninsula, though
wild and cultivated in Tenasserim.

The earliest European mention of this fruit appears to be that of Nicolo
Conti (Ind. in the 15th Century (ed. Hakl. Soc, Major, transl.), 9), and the first

botanical drawing of it would seem to be that given by Jacobus Bontius,
1629 (Hist. Nat. et Med. Ind. Or., in Piso. Ind. Utri. re Nat. et Med., 1658, 118),

though a crude representation of the tree and its fruit was given by Acosta
{Tract, de las Drogas, 1578, 231). Garcia de Orta (1563, Coll., xx.) very cor-

rectly describes the fruit as agreeable to some, repulsive to others. Linschoten
{Voy. E. Ind. (ed. Hakl. Soc), 1598, ii., 51-3, 68) remarks that no fruit in the
world is to be compared with it, and Pyrard (Voy. E. Ind. (ed. Hakl. Soc),
1601, ii., 366) aflfirms that the Indians " esteem this fruit to be one of the best
and daintiest in the Indies." A similar opinion is given by Mandelslo (Travels,

in Olearius, Hist. Muscovy, etc., 1639, 149), while Herbert (Travels Ind., 1677,

334) mentions it among the fruits of Mangalore.
In size it is 10 inches by 7, has a cream-coloured fleshy aril or pulp enveloping

the seeds. The smell is most offensive, but the fruit is highly prized, even by
Europeans, when the prejudice against it is once overcome. [Cf. Wallace, Malay
Arch., 57.] The plant thrives well in Burma, where it is cultivated both in gardens
in or near the villages and on the hillsides. The garden cultivation is largely

in the hands of the Chinese, but the fruit produced is inferior to that from the
hills. It sometimes sells in Moulmein at Rs. 20-30 per 1,000. [Cf. Bept. Settl.

510

4



UTRASUM OR RUDrXk BEADS
ELETTARIA
CARDAMOMUM

Cardamom
Operations, Amherst Diat., 1893, 46-7.] It is very auocessfully grown in Ceylon,

and atttMiiptH mado to cultivate it near CalcuttH. on the NilgiriH and at Madraa.
met with little or no success. Herbert's reference to it in connection with

Malabar may perhaps indicate an early traffic in the fruit along the weetem
coast of India, a circumstance that might account for its being described by
Garcia do Orta and other early European explorers. [Cf. Tavemier, TraveU
(ed. Ball), 1670. ii., 287; Boym, Fl. Sin., 1656, O (drawing after Acosta)

;

Alexander Hamilton, New Ace, E. Ind., 1727, ii. 81 ; Crawfurd, Joum. to Ava,
1834, ii., 219 ; Collingwood, Rambles, etc., 1868, 271 ; Max and Bertha Ferrars,

Burma, 1900, 87.]

ELiEOCARPUS GANITRUS, lloxb. ; Fl Br. Ind., i., 400

;

Gamble, Man. Ind. Timbs., 113; TiLiACEiB. Utrasum Bead Tree, ru-

drdk, rudrdkya, rudra-chdllu, rudrdksha. A large tree found throughout

various parts of India.

The hard tubercled nuts are cleaned, polished or even stained, then made
: into the rosaries and bracelets worn by Brahmins and Sinydsis, and sold at such
[places as Benares, Allahabad and Hardwar. An effort has recently been made
[to organise a European trade in buttons and hatpins, etc., made of these nuts.

In a letter from the Deputy Conservator of Forests, Lakhimpur, Assam, to the
Reporter on Economic Products in 1900, the price for a maund of nuts in Di-

brugarh was said to be Rs. 10, and Rs. 12-8-0 landed in Calcutta. Cooke {Fl.

\Pres. Bomb., 1901, 152) remarks that the stones are imported from Singapore,
where the tree is abundant.

E. serratus, Unn. ; Fl. Br. Ind,, i., 401 ; jalpai, perinkara, meralu, uttraccham,

[etc. A rather small tree, occurring on the North-East Himalaya up to 3,000 feet

Lin East Bengal, and in the evergreen forests of North Kanara and the west coast

down to Travancore ; also the low country of Ceylon. The fruit is known as " wild
olives," the fleshy outer portion of which is eaten in curries by the Natives, and
pickled in oil and salt like olives.

D.E.P.,
ill., 206.

Budrak.

Sacred B«ftd>.

Price.

D.E.P.,
ill., 206.
Wild
Olives.

1

ELETTARIA CARDAMOMUM, Maton *S; White, Trans. D.E.P.,

Unn. Soc., 1808, x., 229-55, tt. 4, 5 ; Fl. Br. Ind., vi., 251 ; SciTAMiNEiE. "i-. 227-36.

This is often designated The Lesser Cardamom or The Malabar Carda- Cardamom.

MOM, though it perhaps would be more correct to speak of it as The True
Cardamom, the so-called Greater Cardamom of most writers {Anioniutn
aubuUitiun, p. 65) being in reality a substitute for the true spice. The
Cardamom is in the Indian vernaculars

—

ddchi, ildyechi or choti- fsmall)

eldchi, illdchi, elechi, velloda, eldttari, eldkai, eldki chettu, vittula, ydlakki,

ydaki, panlat, pala, hhdld, ensal, enasal, etc. In Sanskrit it appears to

bear the following names

—

wpakunchika and eld. Hence eld-tari means
the grains or seeds of eld, and eldkai the eld plant or root.

Habitat.—It is a perennial herb, with thick fleshy rhizomes, having erect Distribu-

leafy stems 4 to 8 feet in height, and long much-branched inflorescences tio^^-

which arise near the ground. It is indigenous to West and South India,

growing in the rich moist forests of the hilly tracts of Kanara, Mysore,

Coorg, Wynaad, Travancore and Madura. It is fairly extensively cultivated,

within the regions indicated, at altitudes of from 500 up to 5,000 feet.

Although there are no botanical specimens in the Kew Herbarium to sup-

port the opinion held by some writers, namely that it is also wild in Burma,
there would seem little doubt that it is cultivated in that province,

especially in the Bhamo district.

Varieties and Races.—There are apparently two well-maiked cultivated
plants which it seems must be regarded as deserving of separate recognition as
at least varieties. In Reea' Cyclopcedia (1819, xxxix., suppl.), the subject of
Biettaria is discussed and divided into two sections (a) £.'. Caraaut»t$»uiH, the
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MALABAE AND MYSORE CARDAMOMS

The Lesser
Cardamom.

Lesser or Malabar Cardamom, and (6) JS. majot; the Greater Oblong Cardamom
The authorities mentioned for the second form can hardly be accepted as de
finitely denoting any particular plant, but rather one or other of the many
cardamom substitutes. Moreover, the so-called form designated Itunjor is

spoken of as a native of Java. This subject might not have been here mentioned
but for the fact that Schumann (in Engler, Pflanzenr., 1904, iv. (46), 269)
describes the Ceylon JEieUarta as a distinct species, and cites the above authority
(Smith in Rees, I.e.). Hooker (Trimen, Handbook Fl. Ceyl., iv., 261) makes
reference to uat. major and gives it the Sinhalese name of ensal, the Malabar
plant being rata-ensal. But Thwaites tells us (Enum. PI. Zeyl., 1861, 318)
that after a careful comparison of growing specimens, he was satisfied that the
round and long fruited cardamoms of commerce were not obtained from distinct
species. The forms above indicated may therefore be stated thus :

—

Malabar Var. a minor.—Leaves linear-lanceolate (much smaller and narrower than in /3),

Cardamom, the iinder-surface with a more or less complete coating of short white silky
hairs. Inflorescence arising from the very base of the stems and creeping on
the surface of the ground around the clumps, bracts shorter than the spikelets,
acute. Fruits white, sub-globular, angled, somewhat coarsely veined.

This is the Malabar cardamom of Indian planters, and is admirably figured
and described by Bontius, Rheede, Sonnerat, Maton and White, and also by
Ludlow. An unpublished plate by Roxburgh shows the creeping inflorescence,
bracts shorter than the flowers and fruits elliptic. It is, therefore, typical of
this plant. He gives no drawing of the next form. Bontivis claims to have been
the first person to study in Java the living plant and to distinguish the lessar
from the greater cardamom. There are good examples of the present form in
the Kew Herbarium from Kanara, the Wynaad and Ceylon—the last mentioned
being less hairy than the Indian, but said by Trimen to be " the Malabar
cardamom of Ceylon planters." The present plant is, however, the lesser

cardamom ; the one which follows, being much larger fruited, is very possibly,
in consequence, the greater cardamom of the early writers, though as already
stated that name has been frequently assigned to the Nepal cardamom
(.l»<OMIt(MI 9lf biffrtf If Hi ).

Var. 13 major, Thivaites, I.e. 318 ; Fl. Br. Ind., 251.—Leaves oblong lanceolate
(broader and larger than in »»itiior), usually quite destitute of silky hairs (one
Ceylon sample in Kew is sparsely hairy). Inflorescence at first erect, bracts
larger (longer) than the spikelets and obtuse or apiculate. Fruit oblong,
fusiform, minutely veined, twice the length of that of minor.

This is the Mysore cardamom of planters, who speak of two forms of it,

viz. uru (cultivated) and kadu (wild). It is a larger, more robust plant than
the so-called Malabar. In the Kew Herbarium there are, however, examples
of it from Malabar, Palghat, Ceylon, Mauritius and the Gold Coast. Thwaites
and Baker say it is indigenous in Ceylon. Bontius observes that it occurs in

the woods of Java, and he figures it as differing from the lesser cardamom by
having an erect scape, longer pods and more hairy leaves. Some few years ago
a large cardamom was regularly seen in the European markets and known as
" Ceylon Cardamom." At the present day the Malabar form is grown in Ceylon
and has displaced the former plant. Thus a large-sized true cardamom has
been a well-known plant for many years, and it would almost seem as if it

had been carried even further afield by cultivation (perhaps because hardier),

than the smaller and finer spice. This, therefore, very possibly may have to

be accepted as the Greater Cardamom proper.

Origin.—Whether both these forms exist as wild plants and whether they
originated respectively in Malabar and Mysore, as the planters' names would de-
note, are points which more careful study in the future can alone determine. It has
been suggested that the Malabar is simply a higher state of cultivation than the
Mysore and Ceylon. The plants are at all events sufficiently distinct to justify
belief that they have been known to the Indian people for many years. It is

significant also that the earliest faithful illustrations (such as the admirable plates
given by Rheede) denote in every particular the Malabar, not the Mysore plant.

So far as can be judged, the Malabar Cardamom, three centuries ago, differed

in no respect from that of to-day. But no botanist (if Bontius' somewhat doubtful
figure be disregarded) appears to have illustrated and described the Mysore
form even down to the present time. These circumstances are opposed to belief

in the ancestral stock of the Malabar having been the long-fruited Mysore plant.

Not CultiTated. Lastly, Rheede makes no reference to either having been cultivated in Malabar

512

1

Mysore
Cardamora.
The Greater
Cardamom.

Wild and
Cultivated

Ceylon
Cardamo u.

Origin.



CULTIVATED AND WILD
fiLETTARIA
CARDAMOMUM

History

ThrMFociiM.

I
ItfadngMCBT

Cardamom
Sub8titot«i9.

History.

during his time ; on tlio contrary, he saya the oardtunom ia not sown nor plaatad,
but 8priMg8 up after tlio forest is burned down. He then tells us of thflC* bslng
throe forms on the inoimtains, thirty miles inland from Cochin and Caliout. It

will be found below that Garcia de Orto, a century before Rheede's time, made
practically the mvmo obMervation except that ho regarded the cardamom as cul-

tivated. Rheude describes one of iuH plants us having round white fruits,

another with longer but less valuable fruits, and the third pointed fruits, the least

valued of all. It is thus quite possible that the two forms, the stnuU round fruit

and the elongated fruit, were both known to Bontius, as also to Rheode. Sonnerat,
m century later, gives two admirable plates, one being undoubtedly the Malabar
oardamom, and ho speaks of its fruit as a round capsule with three angles or
edges lengthwise, having many parallel nerves and divided within into three
bompartmonts, each with several black seeds. The Ghats (or coast mountains)
of Malabar take the name, he adds, of " The Mountains of the Cardamom,"
from the abundance there of the plant, which grows wild and supplies the car-

damoms of all the Indies. Farther on Sonnerat {Voy. Ind. Or., 279) discusses

a greater cardamom (under the name of Amomum angustifolium)—a plant which
he says is wild in the island of Madagascar. It grows on marshy soils, and its Oardunom.

cultivation lias been undertaken in Mauritius. It has a reddish capsule, oval-
oblong, almost triangular. He does not describe nor figure it as winged, hke the
*' bungali elachi

"—the greater cardamom of the Calcutta shops (see p. 65)

—

tliough it is doubtless another of the many large fruits of which .4. tnajeitnum of

~ava, the nutmeg cardamom of the Arabs {Pharmacog. Ind., iii., 436) and of the
mbay shops, as also the prickly cardamom of Tavoy— i. jcnnthioiiieti—are

cardamom substitutes that have been all at times designated Greater Cardamoms.
[Cf. Kew Mus. Guide, ii., 9.]

History.—It is hardly necessary to attempt to furnish a detailed account
of the early history of the Cardamom. Garcia de Orta was the first European
who studied the plant practically in India (1663, Coll., xiii.). He speaks of two Garcia de Orta's

kinds

—

major and minor, furnishes an accurate series of Indian and Ceylon Account,

vernacular names, and mentions that the Arabs knew the two forms and had
separate names for them. It is highly unlikely that the Nepal greater cardamom
was carried to the west coast of India to be traded in by the Arabs at the time
of Garcia'a residence there, and it is certainly not so traded in to-day. Far more
likely is it, therefore, that he alluded to the large and small fruited forms of

Eiettarta, above described. But there are many stirprises for the student of this

subject, in Garcia's brief account. He says it was cultivated. Both varieties

are found in India, chiefly in Calicut as far as Kananor and other parts of Malabar
and in Java. An especially large kind, but less aromatic, was produced in Ceylon
and carried to Hormuz and Arabia. This was doubtless the uar. nutjur above
discussed—a plant also said to be indigenous to Ceylon. But it is significant

that Garcia, after apparently a personal study of the plant and of the fruit, should
have arrived at the emphatic opinion that the eldttari or eldchi of India was
the cardamom of the Greeks, whatever that may have been (see Capsicum, p. 264).

He says that the descriptions given by Galen, Dioscorides and Pliny do not
agree with the Indian cardamom. Bontius, while agreeing that Pliny was wrong,
takes exception, however, to Garcia's statement that it is cultivated and bears
the fruits on the top like peas. In Java, Bontius says it is produced abundantly
and its fruits are formed near the ground while the greater cardamom produces
its fruits above. In this view Bontius and Garcia were praictically followed by
Clusius and the two Bauhins. Until the appearance of Rheede's account
(approximately 100 years afterwards), the plant could not, however, be said

to have been fully luiown in Europe. It is surprising that errors committed
by CommoUn {Fl. Malab., 1696, 18), Burmann (Thea. Zeyl., 1737, 64) and
Linnaeus (Fl. Zeyl., 1747, 2) should have continued to disfigure the literature

of the subject, during the succeeding century or so, until Maton and White esta-

blished the genus Elettarla.

[Cf. The Bower Manuscript (Hoernle, transl.), 1893-7, 80, 85, etc. ; Januensis,
LAer Serapionia, 1473, 61 ; Ruellius, De Nat. Stirp., 1537, 48 ; Amatus, on Dioa-
coridea, 1564, 12-4 ; Baber, Memoirs, 1619 (no mention) ; Ain-i-Akbari, 1590
(Blochmann, transl.), 64; Acosta, Tract, de las Drogas, etc., 1578, 383; Linschoten,
Voy. E. Ind. (ed. Hakl. Soc), 1598, ii., 86-8 ; Clusius, Hist. Exot. PI., 1605,
185-6; Foster, E.I.C. Letters, 1901, iii., 108; v., 235 ; Jacobus Bontixis, Hiat.

Nat. et Med. Ind. Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 126-7) ;

Tavernier, Travels Ind., 1676 (ed.^ Ball), 1889, i., 184; ii., 12-3; Rheede,

Bontios.

Rheede.
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Hort. Mai., 1686, xi., 11, tt. 4-6; Alexander Hamilton, New Ace. E. Ind.,
1727, i., 298-9 ; Rumphius, Herb. Amb., 1750, v., 152-3 (confused the Malaya
with the Indian plant) ; Amomum repens, Sonnerat, Voy. Ind. Or., 1782, iii.,

272 et seq., t. 136 ; Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 336-7,
510-12, 538 ; iii., 225, etc. ; Alpinia Cardamomum, Roxb., Monandrous Plants
in As. Res., 1810, xi., 355 ; also Fl. Ind., i., 70-1 ; Milbiirn, Or. Comm., i., 276-7 ;

Ludlow, Memo. Cardamom Cult, in Coorg., 1868 ; Ind. For., 1884, x., 287-91 ;

Foster, Ind. For., 1893, xix., 1-5 ; Dymock, Mat. Med. W. Ind., 1885, 786-8
;

Admin. Rept. Coorg., 1889-1904 ; Nicholls, Textbook Trop. Agri., 1892, 196-9
;

Pharmacog. Ind., 1893, iii., 428-37 ; Journ. Agri.-Hort. Soc. Ind., 1899, xi.,

n.s., 967-8 ; Woodrow, Oard. in Ind., 1899, 482-3 ; Mollison, Agri. Ledg., 1900,
No. 11, 107-13 ; also Textbook Ind. Agri., iii., 262-8 ; Schumann, in Engler's
Pflanzenr., 1904, iv. (46), 267-9.]

CULTIVATION.—Few recent writers have furnislied either so interest-

ing or so detailed accounts of the cardamom cultivation as those written

during the first decade of the 19th century by White for Malabar and
Buchanan-Hamilton for Mysore. It would occupy much space to deal

with the centres of chief production separately, or the variations in method
of cultivation and preparation that prevail. All that can be here at-

tempted is a brief review of the salient points collectively. A fairly deep
rich loamy soil, resting on rock, seems indispensable, and if possible this

should be within undulating land, not too remote from running water.

Shade and a humid atmosphere are essential—it luxuriates in mists and
fogs and cooling sea-breezes. Northern and western exposures are in

South India accordingly considered the best. But all these conditions

are not often conveniently combined, and hence the localities of successful

production are somewhat restricted. Even within Malabar there are

only certain tracts that can be spoken of as specially favourable.

1. Forest Production.—The system described by Rheede still pre-

vails. Small plots of land within the forests (called dd-kandies) where
the wild or acclimatised plant is known to exist are cleared during Feb-
ruary and March. The brushwood is cut down and burned, and the roots

of powerful weeds torn up so as to free the soil. The shade, if too dense,

is regulated by a certain percentage of trees being felled, thus admitting

difEused sunlight ; and, curiously enough (from the most ancient times to

the present day), the disturbance or shaking of the soil, by the fall of

heavy timber on it, is in itself deemed beneficial. At all events, soon

after clearing, cardamom plants spring up all over the prepared plots ; but
if any reason exists for doubting the abundance of the future crop, young
plants are deposited in the soil at the required distances apart. The plots

are then left alone for a couple of years, and by that time the cardamom
plants will have eight to ten leaves, and be a foot in height. In the third

year they may be four feet in height. In the following May-June the

ground is again weeded, and by September to November a light crop may
be obtained. In the fourth year weeding is again given, and if the car-

damoms are found growing nearer than six feet apart, a few are trans-

planted to new positions. A full crop is now obtained, and the plants

may bear for three or four years ; that is to say, the life of each plantation

is eight or nine years. The seasons in Malabar are a little later than in

Mysore, and according to some reports a full crop may even be obtained

in the third year. It is also believed that above 2,000 feet the cardamoms
grown are of a better quality than below that altitude.

Plants may be raised frona seed or by division of the rhizome. They may
be prepared in special nurseries. In about a year the seedlings will be a foot in

length, and are then ready for transplantation. When raised by division of the
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rhizome, it should be seen that each cutting contains at leaat three perfect shoots.

Holes a foot deep and six or seven feet apart each way are now dug all over the

specially cleared plot or garden, and the seedlings or sets are deposited within

tneee, but they must not oe buried too deeply as they are liable to rot off. The
flowering season is April to May. It is a good plan to bank up around the clumps
all leaves and rubbish obtainable, since this helps to support and encourage tne
growth of the creoping racemes. If at this stage the flowering branches (racemes)

get submerged, the soil is washed away, the roots exposed, and the flowers and
fruits ruined with the water and mud. The fruit should not bo allowed to ripen

fully, as the capsules will then biirst and the seeds be lost. They should be col-

lected just as they begin to turn from green to yellow. In August and September
they swell, and by the first half of October have usually attained tlie desired

degree of ripening. The crop is accordingly gathered in October and November,
and in exceptionally moist weather the harvest may be protracted into December.
A dry day is best for harvest. The scapes or shoots bearing the clusters of

fruits are broken off close to the stems and placed in baskets lined with fresh

leaves. At night time they are carried to the temporary hut used by the men.
After partaking of a meal and often working far into the night, the men separate

carefully the capsules from the shoots, placing them as removed into a pit dug
on purpose in the middle of the hut. In the morning the women arrive and
carry the produce off to the homestead, where the fiurther treatment is con-

ducted. The fruits are spread out on carefully preptired floors, sometimes
covered with mats, and are then exposed to the sun. At night they are carried

within doors, as also during showers. Four or five days of careful drying and
bleaching in the sim are usually enough, but in rainy weather artificial heat
may be necessary, though the fruits suffer very greatly in colour when this

course has to be resorted to, and are in consequence sometimes bleached with
steam and sulphurous vapour or with ritha nuts (see p. 979). The sun-dried carda-

moms are the best, and in trade are spoken of as " green cardamoms." The
capsules are now rubbed by the hand or shaken within mats, in order to brush
off the pedicels, calyces, particles of dust, etc., then are winnowed, hand-picked
and assorted according to size, colour and degree of ripeness, etc.—for on the
racemes there must always be a percentage of overripe as also of underripe fruits.

2. Agricultural Production.—Very little of a satisfactory nature can

be learned of the systems pursued or of the extent of agricultural pro-

duction in India. Mollison {Textbook Ind. Agri., iii., 262) gives a brief

but instructive account. He there speaks of the crop being extensively

grown in the betel-palm and pepper gardens of the Sirsi and Siddapur

Talukas of Kanara. It thrives under the same conditions of soil, etc.,

but by preference is grown in a cool, very shady garden with soil kept

continuously moist. In Kanara the crop is chiefly raised from seed.

The sowing season is September-October. But the beds require both

shade and shelter from the sun and rain. If the seeds germinate too

thickly they should be thimied out and the seedlings transplanted into

rice seed-beds, but shaded by a temporary protection of palm-leaves.

When four feet high and fifteen to eighteen months old, they may
be carried to their permanent positions and finally transplanted

from March to June, or again from September to October. Pits 18

inches square and 18 inches deep are dug in the same lines as the betel-

palms and intermediate between two trees. Into these pits the car-

damoms are deposited and supplied yearly, in March and April, with leaf-

manure. They come into bearing but do not yield much during the

first year after transplanting. . The flowers appear somewhat irregularly

in April and May, and the fruits form in June and July. The capsules

are in season in September and October. Each should be severed

from the scape and not plucked. If plucked, the pressur^^ of the fingers

may burst the capsule. After being dried in the sun for two or three

•days the fruits are hand-rubbed to remove the attached stalk and calyx.

A too hot sun or too long exposure to the sun may dry the fruits (capsules)
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too quickly and thus cause tliera to burst and thereby to be lowered in

value. In a fully stocked betel-nut garden there can be 300 to 400 carda-

Tieid. mom plants to the acre, A well-grown plant may yield up to half a pound
of dry cardamoms. Light showers in April and May are favourable.

Bieaciiing. The fruits are dried and bleached in particular ways, according to the

market for which destined. The waters of certain wells are moreover
supposed to produce particular colours and flavours. The system above
briefly reviewed is that also followed in Mysore—viz. production in betel-

palm plantations.

Yield. AREA AND YIELD.—Ludlow observes that when from one stem four scapes
are thrown out, the crop is regarded as full ; if only three, it is a three-foiu'ths

crop ; if two, a half crop ; if only one, a quarter crop. " One raceme will have
from eight to fourteen branches, and each branch from three to six pedicels.
When the crop is good, the branches are close together ; when bad, the racemes
are long and the branches far apart." " Fruit is occasionally borne on the upper
part of the stem, but this is very rare." He further estimates that a garden of
484 square yards in area would give on an average 40 seers of green cardamoms
or 10 seers of dry fruits. The actual yield, as published, by plantations is

variously stated, and seems to range so greatly that the differences would be best
accounted for by supposing that returns of green fruits had been contrasted
with dry, or that they denoted diversities in stock rather than of soil or methods
of cioltivation. In Mysore 28 lb. are spoken of as the yield per acre, and in

Ceylon 170 lb., although even as much as 400 lb. have been mentioned. In a
circular issued by the Madras Government in 1903, the yield per acre is recorded
as from 1 1 lb. to 700 lb. Omitting the extremes, the more important retiu-ns given
in that circular were Dindigal, 93 lb. ; Palni, 125 lb. ; Kodaikanal, 250 lb. ; Wynaad,
42 lb. ; Calicut, 50 lb. ; Uppinangadi, 49 lb. ; and Kasaragod, 56 lb. The difference
between green and dry pods has been expressed as four to five bushels shrinking
to one.

Area : Very little can be stated regarding the total area under cardamoms. There
Madras. may be said to be two Indian areas, viz. the Madras and Bombay Presidencies.

The former, which is often given the wider signification of South India, may, so

far as cardamoms are concerned, be split up into (o) luider British Indian Ad-
ministration, or Madras proper ; (6) the British Administration of Coorg ; (c) under
the Native State of Mysore ; and (d) under the Native State of Travancore. Such
particulars as are available regarding these areas are disjointed, and often do not
refer to one and the same year. Cardamoms are of course returned under " spices

and condiments," and it is only occasionally that the provincial details for these
are forthcoming. The Madras Government published, however, in 1903, a state-

ment of the cardamom area for the year previous. This showed Madura—
(Dindigal, Palni, Periyakulam, and Kodaikanal)—as possessing 3,714 acres with
a yield of 649,281 lb. Malabar—(Chirakkal, Kottayam, Kurumbranal, Wynaad,
Calicut, and Ernad)—with 1,586 acres and 24,496 lb. yield. South Kanara—
(Cvmdapur, Uppinangadi, and Kasaragod)—with 1,260 acres and 68,828 lb. yield.

These give grand totals of 6,560 acres and 742,605 lb. In the small British Pro-
vince of Coorg there are said to be about 60,000 acres retained for cardamom-
growing, with, in 1902-3, 1,107 acres actually under the crop and say 50,000 lb.

production. Turning now to the Bonabay Presidency : in the official Season and
Crop Report it is stated that the area in 1903-4 under cardamoms in the Kanara
district came to 3,837 acres, or roughly half the area devoted to it in South India.

If, for the purpose of comparison, the yield be accepted as on the same ratio, the
production of Bombay should be 370,000 lb. In 1905-6 the area had increased
to 4,573 acres.

The available information regarding Mysore and Travancore outturn is even
more unsatisfactory than for the British districts. A few years ago the Travan-
core Cardamom Hills Planters' Association was established, a direct indication

of the industry having in South India (as in Ceylon) passed to some extent into

the hands of European planters. Of 1903 it has been said that 4,000 acres of

cardamoms were owned by European planters. According to Mr. Bourdillon
there are some 26,000 acres returned in Travancore as the cardamom area.

Doubtless only a small proportion of that is in any one year actually under the
spice. The produce of the Travancore plantations has been given as 660,000 lb.,

ox just a little under that of Ceylon, which is obtained from an area of 10,000
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Bagi
acrttH. Tho yiold of tlio Mysore plantations would aeem to be al)out !200,000 lb.,

iiiul the cultivation would appear to be mainly in Kadur district.

The figures given above (>f reliance can be put on them) would show a total
proiluction in all India of close on 2,000,000 lb. per annum. But that figure All India.
is mentioned purely and simply as suggestive, and must not be seriously accepted.
In the Annual Betnew of Forest Adminiatration for Britiah India, issued by the
Inspector-General, returns are given of cardamom-production within Forest
lieeerves. Tho volume for 1903-4 shows the value of the cardamoms exported
to have been Rs. 3,37,000 as compared with Rs. 4,16,000 the previous year.

TRADE.—In the European markets cardamoms are spoken of under Trade.

the terms " Shorts," " Short-longs " and " Long-longs." The " shorts
"

are from a quarter to nearly half an inch in length, and the " long-longs
'*

inch and over in length. The " long-longs " of modern commerce, it ar»d«.

is been contended above, would seem to be the greater cardamom
jf early writers and the produce of the plant designated by planters

16 " Mysore or Ceylon cardamom." They are finely ribbed, of a pale

)lour, and the seeds are grey or almost white, and shrivelled when dry.

16 " shorts " are the Malabar or Wynaad cardamoms, and accepted

the finest grades, the ripe seeds of which are black.

In most recent reports the statement occurs that overproduction has Price.

jwered very seriously the price. It would appear that in many of the

)andoncd coffee plantations of Coorg, cardamom and orange cultivation

IS been attempted, and with some degree of success. There has all over

le cardamom area been for some years past a steady expansion of pro-

luction, so that no doubt there is some truth in the story of overproduc-

ion. Still, it cannot be exactly said that the limits have been reached

>f the world's demand for this spice, and a fall in price is naturally the first

icentive to increased consumption. The exports to foreign countries increased

luring the undermentioned years have at all events shown an expansion in
co°«°™p''<»'»-

juantitv and a shrinkage in price. They were in 1899-1900, 191,120 lb., Foreign
valued at Rs. 3,27,750 ; in 1902-3, 302,9401b., valued at Rs. 4,16,242 ; in Exports.

,1905-6, 295,390 lb., valued at Rs. 2,97,513; and in 1906-^, 202,374 lb.,

ralued at Rs. 2,19,172. Of that traffic Bombay and Madras are the chief

istributing ports. The coastwise returns, moreover, show that Bombay
irew on Madras for its supplies. Of receiving countries the United Kingdom
mally takes the first place, and is followed by Arabia, Aden, Germany,
?urkey-in-Asia, Persia and Egypt. But perhaps the most surprising

jature of the traffic is the fact that India imports cardamoms very largely Imports,

com Ceylon. In 1903-4 these imports came to 269,132 Ib^, valued at

1,98,710, and in 1905-6 to 435,407 lb., valued at Rs. 2,58,083—as
luch in weight, but comparatively less in value than the corresponding

exports. We thus learn that India is itself by far the most important
5onsuming country for cardamoms in the world.

ELEUSINE CORACANA, Gaevtn. ; Fl. Br. Ind., vii., 294 ; D.E.P.,

[Duthie and Fuller, Field and Garden Crops, ii., 10, pi. xxviii. ; Gramine^. ill;, 237-41.

It has been established by Sir J. D. Hooker that E. indica, Gaertn., is
"^^•

tthe wild form of which E. coracana is the cultivated state. There would
[therefore seem no urgent necessity to discard for the present the time-

I honoured name by which this millet has been known to those interested in the

food supply of India. The wild plant is said to occur all over the low country Wild and
and to ascend to altitudes of from 5,000 to 8,000 feet on the Himalaya. Cultivated.

It is distributed throughout the tropical regions of the Old World, but only

introduced into the >iew. As an Indian cultivated plant, however, it
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might be more correctly spoken of as met with chiefly on the hilly tracts.

With the hill tribes of Southern, Western and Northern India it is an
important article of daily food. It is mentioned in The Bower Manuscript,

of the 8th century, and is the rdjika and rdgi of Sanskrit, and known in

almost every vernacular language by names either derived from these or

from what are possibly even more ancient aboriginal names :

—

marud,

mandud, maJcra, mandal, mandwa, meruya, ndngli, ndchui, nachiri, ndgli,

Jcode, kodou, koda, kodra, kayur, kevar, kelvaragu, kutra, kurakan, rotka,

rdgi, rdgulu, tamidelu, taindulu, bdvto, etc.

Varieties and Races.—There is perhaps little or no doubt that as a

cultivated crop this originated in India. There are at all events three

or four allied wild species regularly resorted to as articles of food in times

of scarcity and famine. And moreover, of the cultivated plant there are

in India several fairly distinct forms which almost of necessity denote

antiquity of cultivation. E. stricta, Roxh., has the spikes quite straight

and more numerous ; is in consequence a very productive plant. Rox-
burgh, speaking of Rajamundry {Fl. Ind., i., 344), describes this as the

pedda (or great) solu and says it is a later crop than the ordinary fonassa

(or early) solu. He then adds that there is still a third and even more
productive form than either, namely the maddi ruba solu. It requires a

rich soil but gives an increase of 500-fold.

Other writers refer similarly to early and late forms of this millet.

Mollison {Textbook Ind. Agri., iii., 56-60), for example, observes that in the

Konkan and the Ghats districts the early crop is halvi and the late garvi
;

the former ripens about the end of September or early October, the latter at

end of October or early November. It is therefore a rainy-season crop, and
is usually sown on land that is too shallow or too poor for rice or too steep

for terracing. But if the rainfall be well distributed it succeeds even on
clay loams. The variability of the plant may in fact be regarded as a

direct consequence of the class of soils on which grown. On stony and
sandy soils the form that approximates most nearly to the wild state

(M. indic(i) can alone be produced, and it is an inferior early crop. From
that to the large and vigorous late forms of richer agricultural regions,

an endless series of adaptations may be chronicled.

CULTIVATION.—Bengal.—Until it is recollected that Bengal has large tracts

of mountainous country it cannot be realised why this province holds the second
position of importance in the cultivation of the present millet. The Bengal
districts of production may be given here in sequence of value :—Darbhanga,
Bhagalpur, Hazaribagh, Muzaffarpur, Patna, Gaya, Shahabad, Sarun and
Monghyr have each from 250,000 down to 40,000 acres under the crop. The
normal total acreage under it is about one million acres, and the outturn has
been put at 10 maiuids an acre. Buchanan-Hamilton {Stat. Ace. Dinaj., 1833,

173, 182) describes the method of cultivation as a mixed crop with summer rice

and VajanuH. In connection with Bihar he says it is grown as a summer
crop broadcasted or transplanted, but of Bhagalpur there are two crops, one
gathered in November-December, and the other three months earlier. Basu
(Agri. Lohardaga, 1890, 63-5 ; also Palamau, 28-9) calls mdrua an upland
cereal. There are two main varieties, an early red Idlkd and a late white
cJmrkd ; the former is a hhddoi crop which is harvested from August 15 to

November 15, according to the season of sowing, the race of plant grown,
nature of soil, and degree of rainfall. It is usually transplanted and has this

advantage, that harvest can be deferred to suit the convenience of the culti-

vator. Col. J. J. Wood speaks of the marua as widely and extensively grown
in Chota Nagpur. Banerjei {Agri. Guttack, 1893, 74^5) remarks that the

mandia is an upland cereal and attains a height of 4 to 5 feet and bears grains

of a reddish colour, The fields are prepared in' May to July and the plants
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raiHod in • wed-bed and transplanted with the first good showera. The crop is SeMona.

ripe in Augaat-43eptemL>er. The ears alone are out off and the stems left in the
ground to be browsed by the cattle. It will not grow on land that is inundated, Orop at Drj

nor even where the water Ues for any time. It is essentially a crop of undulating **"•

well-drained soils.

Ualted Provinces.—This millet is unimportant in those provinces. The U. Prov.
normal area under it does not much exceed 200,000 acres. It is, in fact,

witliin the hill tracts only that it assumes importance. Of Allahabad it

is said marua or makra is sown on good soils near the villages sometimes
with jtidr, more often alone and on manured liuid. The seed is broad-
casted tuid ploughed in, but it may be transplanted from a nursery. Duthie
and Fuller (i.e. 10), on the other hand, say of Jaunsar Bawar that it forms the
chief article of food of the hillmen and is grown on the very poorest soil, often Pood o< Hill

yielding a crop from mere stones and shingle.

hilly country to the south of these provinces, where its place is taken by kodon, S'*"''*'^ warn
It IS very rarely raised on the Tribes.

Sooooed
Other Crops FmU.

I

It grows, however, to a greater or lesser extent all over the provinces, and in the
more fertile districts its cultivation is often attended with considerable care which
results in a very large weight of produce. It suffers much from heavy rain,

BO much so that a good year for rice is generally a bad one for mandtui. In
Qarhwal rnandua is sown in April and reaped in October. It is often thinned
out from one field and planted in another. In Kumaon it is cultivated both in

ordinary agricultural lands and freshly cleared jungle. By October-November Seasons,

the crop is ripe and the ears are cut oft, tied in bundles, and stacked for

some twenty to twenty-five days, when they begin to ferment, and when warm
are spread out and dried, then threshed. In Nepal there are two forms
cultivated : one sown broadcast in May and June, the other raised in seed-

beds and transplanted in June and July. Both forms grow and ripen in the
rains. The broadcasted form is reaped in October, then transplanted in November.
It is never, as a rule, sown on land suited for wheat, rice or sugar-cane.

Paajab.—In this province Eieuntue holds avery subordinate position among the Panjab.
foods of the people, since the normal area under it does not exceed 40,000 acres.

Baden-Powell (Pb. Prod., 1868, 245) says tlus is principally a hill product, but is

also cultivated in Sialkot and a few other districts. In the Memoirs written
by the Emperor Baber occurs a reference to buzeh, a kind of beer consumed by Bmeh Beer,

him on December 28, 1525, in or near the district of Sialkot. Mr. W. Cold-
stream, in a communication to the writer, says the grain of this pulse lasts in Grain keeps well

store much better than other grain. It is extensively grown in the Simla Hill

States and comes into season in October. In the Kangra district it is an important
food crop. In the Panjdb plains it is most frequently met with in the Kam41
district, but chiefly in the Khddar. It is not uncommon in Jhang, especially

in Chiniot. It is valued as a fodder crop, and may be cut two or three times Fodder Crop,

in the rains.

Bombay and SInd.—Western India having extensive hill tracts, this millet

becomes of considerable value. The normal area under it is about half a million

acres. Dr. A. Gibson wrote a series of notes on the Agriculture of Western India
{Journ. Agri.-Hort. Soc. Ind. (Correap. and Select.), 1845, iv., 64-5), and the re-

marks he makes under this plant are well worthy of careful consideration. The
form *:. »f»-<cf«, he says, is met with in gardens below the Ghats, where alluvial

soil and stream water are available, while k. eorarana is the hill form, a smaller
plant and much less productive. Mollison says that ndgli occupies the fifth ^j^^J^^
place among the Bombay cereals. In Kaira, Ahmedabad and Baroda districts "

"

of Gujarat, heavy crops are produced on highly tissossed alluvial soil. Else-

where the cultivation is chiefly confined to the poorer uplands of the Ghats.
It is grown in districts of heavy rainfall, on land too light for rice.

In Gujarat it is sometimes drill-sown, but is usually a mixed crop and
most frequently transplanted. In the uplands of the Konkan and the Deccan
it is often raised on steep land and is then broadcasted. For this purpose the
soil is often burned with the brushwood (rdb), and the seeds are sown along with
the ashes. The outturn varies so greatly that no general figure can be
quoted. It may range from 700 to 1,600 lb. of grain and 2,000 to 2,400 lb.

of straw.
Madras, Mysore, and Coorg.—South India is the chief region of rdgi production.

The normal area under it in the British districts comes to close on two million

acres, but in Mysore State alone the area is usually well over two million acres,

so that the total for South India might be put at 4J million. The British
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districts of greatest importance are Salem, Coimbatore, Cuddapah, North Arcot,
South Arcot, Trichinopoly, Anantapur and Vizagapatam, in the order enumerated.
The Mysore districts are Mysore, Tamkur, Bangalore, Kolar, Hassan, Chitaldrug
and Kadur. As with other economic products so with this millet, Buchanan-
Hamilton {Journ. Mysore, etc., 1807, i., 100-3, 285-6, 297, 369, 375-8, 403 ;

ii., 103-4, 254) is a valuable writer. The Deccan Mussulmans, he says,
call it rdgi, the Tamil people kevir, and the farmers say there are three varieties

—

the cari, kempu, and huluparia. It is, near Seringapatam, customarj'^ to sow
all three kinds in the same field. When the rains begin in June the field is drilled

and Kferisijte and Cojunus sown as a mixed crop. To appreciate the value of

Buchanan-Hamiliton's account of this millet, the passages indicated above must
be consulted. They have, however, been reviewed and amplified by Lewis Rice
{Mysore Oaz., i., 1897, 107-12, a work which is probably more accessible than
the original). Rdgi is by far the most important single food crop of this State,
especially on dry soils. It supplies the lower ranks of society with their chief
food. The total area under food crops is usually 5J million acres, of which rdgi
alone occupies fully half.

Very little, however, can be added regarding the South Indian cultivation
of this millet, to the account given in the Dictionary. Stuart {Man. N. Arcot,

1895, i., 267-8) says it is a favourite four-month crop, the grain being largely
used by the labouring classes. It is not a dainty food, but very nutritious. There
are four varieties. It is grown both on irrigated and unirrigated land, but most
commonly in that which is commanded by a well. When dependent upon rainfall

alone it is sown so as to get the benefit of one or other of the monsoons, that is

from May to June and from October to December. Under wells and tanks it is

sown and reaped throughout the year. Only the ears of rdgi are cut as they ripen,

and, being heaped together for two or three months, the grain is beaten out with
sticks or trodden vmderfoot by cattle. It should be kept some months before
being used.

MANUFACTURES.—Incidental allusion has already been made to some of

the edible preparations of this millet. It has the advantage not only that it may
be left standing on the fields till a convenient time for harvesting, but the grain
improves by being stored and may be preserved for many years without either

being attacked by insects or becoming mouldy. These are circumstances of

the greatest possible value, and have justified this millet being accepted as the
most desirable for storage against times of scarcity and famine. It is moreover
one of the most productive of grains and one which will give a paying crop on
soils from which hardly any other food can be obtained. It is essentially, there-

fore, to large tracts ofIndia, the staple food of the poor, and, though not appreciated
by fastidious tastes, is nevertheless wholesome. The seeds are milled and the
" tailings " (the bran formed of the seed-coats) constitute an article of food with
the very poor and one which is fairly largely used in the jails of South India.
[C/. Agri. Ledg., 1899, No. 4.] The husked grain is reduced to flour and baked
into cakes or boiled into puddings (about the consistency of blanc-mange). This
is often improved by being cooked along with one-third rice or chohtm flour.

Church {Food-Chains of Ind., 1886, 89) has given attention to the chemical com-
position of both the grain and the tailings of this millet. Lastly, numerous writers
allude to a beer and spirit prepared from the grain. One of the earliest and most
curious passages on this subject is that given by Baber {Memoirs, 283, 294). This
has already been alluded to, but the Emperor's remarks regarding the people of

Sewad, Bajour and the neighbouring coiintries, who make a peculiar kind of buzeh
(or beer)may be here quoted:—"There is a substancewhich theycall kimcomposed
of the tops of certain herbs and of various drugs. They make it round like a loaf,

and then dry and lay it up. This kim is the essence from which the buzeh is made.
Many of the potions composed of it are wonderfully exhilarating, but they are
terribly bitter and ill-tasted. I had thought of taking this buzeh, but, from its

extreme bitterness, was unable to swallow it : I then took a little mdjun." The
Emperor repeatedly refers to his special drinking-parties, held not infrequently

on board pleasure boats, and the gusto with which he narrates his experiences
might easily enough have originated the English expression " bousing "—or

deliberate intoxication with buzeh (beer). Mr. (now Sir Arthur) WoUaston tells

me that buzah or buza is Turkish, meaning a drink prepared from corn, and
that it had been adopted into Persian with the meaning ale or beer. Shaw
{Travels, 1757, 407) says :

" Besides the use that is commonly made of barley to

feed their cattle, the Egyptians, after it is dried and parched, make a fermented
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intoxicating Hciuor of it, called boutah, the uimo, probably,'|_with the oinoa

krithinos of the ancients. Thi» is very copiouBly drunk by the lower rank of

j)eople." (See remarks regardii^g boza and mura under Cannabis Batlva, p. 257).

In the Mar&thd country the fermented liquor of Kirtiitttr m called 6070^ or
bojali, and 100 years ago it was perhaps more extensively made than to-day.
[Hove (Tourain Oujarat, etc., 1787, 21) speaks of the adulteration of mowra liquor
[with ArttvtiH root. The liquor in question may have been the marua (Kleumlnr),

jor of course it might have been mahiia {Hnnnia), which Hove in another passage
joalls maivra. In Kuinaon it is called daru (Bassia, see p. 119). A similar beer

JJB made here and there all over the Indian area of Kieuninr, and throughout
ije Himalaya from Kashmir to Sikkira. It is, however, displaced in Assam and

Ithe Naga hills by the beer made from Vo^x (dz«, see p. 396), also more recently

^y European Malt Liquors (see pp. 757-8).

Area, Yield and Trade.—The total area for all India devoted to this Total

[crop averages from h\ to 6^ million acres, of which nearly two-thirds are in ^roduc-

>outh India. It is possible that were returns for Hyderabad (Deccan) and
}ther States (not at present obtainable) added to the returned area, the

rand total would not be far short of 7,000,000 acres. The yield is variously swen muuoo

Stated at from 5 to 10 or more maunds per acre. If a yield of 400 lb.
^""^

[be accepted as a safe mean average, expressed to the estimated acreage

[that would show an annual production of 25,000,000 cwt. of edible grain Twenty-flye

-a by no means insignificant item in India's food supply. To South *'*"^<"»<^''

[India, which approximately consumes two-thirds of that amount, it is an
[exceedingly important article of diet. There is no mention of this millet

the foreign trade of India, so apparently the produce is entirely consumed
^within the country.

ERIOBOTRYA JAPONICA, Lindl. ; Fl. Br. Ind., ii., 372
;

P.E.P.,

Firminger, Man. Gard. Ind. (ed Cameron), 250 ; RosACBiE. The hquat "^•' ^^'^•

ror Japan Medlar. Loquat.

A tree indigenous in China and Japan : cultivated in Northern and Eastern
India, and, like the litchi and other Chinese plants, is most successfully grown in
Assam. The fruit is much appreciated and comes into season about the middle
of March, and may be purchased almost everywhere in India for six weeks or two
imonths thereafter.

ERIODENDRON ANFRACTUOSUM, DC. ; Fl. Br. Ind., l, P.E.I'..

350 ; Malvace^. This is the White Silk-cotton Tree, the Kapok Tree "^^ 258-64.

I

of the Dutch, and in India is the safed simal, senibal, katan, hatian, sham- Kapok.
ieula, katsawar, ilavam, burnga, fur, kadami, dudi mara, -pania, etc. Is

la moderate-sized tree fairly plentiful in some parts of Western and Southern
[India and Burma, but doubtfully indigenous. Largely planted around
lyillages and temples, and if a demand arose- for it, of sufficient importance,
tits production might be greatly extended.

History.—Jacobus Bontius {Hist Nat. et Med. Ind. Or., in Piso, Ind. Utri. re

\Nat. et Med., 1658, 105) was perhaps the earliest author to figure and describe this
[tree. He lived in Batavia in 1629, but it is not quite clear whether his Abor
ILanigera (which he identifies with the Oosaampines of Pliny (bk. 12, ch. 10,

111) had been seen by him in the Malaya or in India. His engraving though
Muaint, is unmistakable, but he describes the tree so minutely that without his
r^;ure even, there would bo little difficulty in identifying the plant as Kriatieiitirott.

The oblong pods produce wool that cannot be carded as it is too short, but through-
out India it is sought for as a material with which to stu£f couches and cushions.
It is in passing worthy of remark that Bontius makes no mention of the true
cotton, nor of the red-silk-cotton tree, both of which he must have seen in India
at least. From this silence it may be inferred that the Abor Lanigera was a
Batavian tree. Rheede {Hort. Mai., 1682, iii., tt. 49-51) gives a .sketch of it

not unlike that of Bontius, but his other pictures might be described as quite as
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good as many others produced up to two centuries later. He tells us that it

occurs everywhere in Malabar and bears fruit in January and February and puts
on fresh leaves in March and April. Hence if it be not indigenous to India it

must have been introduced at a very early date.
Properties and Uses.—From the bark a medicinal Gum is obtained ; the wood

is employed as a Tanning material for leather, and from the bark an inferior

bast Fibre is sometimes prepared. The seeds yield 28 per cent, of an Oil that
much resembles cotton-seed oil, and the cake is found to be a highly beneficial
cattle food. The oil is used in Holland as food and in the manufacture of

soap. It dries more rapidly than cotton-seed oil. The Wood is of poor
quality, and is only of use in the construction of toys. But interest in the
plant may be said to be concentrated in the^FLOss or Silk-cotton obtained from
the fruits. This is known to commerce as kapok, a Dutch-Malay word derived
apparently from the Sanskrit karpdsi just as the most general Indian name for

the tree is hatian, a word derived from the Arabic katan, and thus its names
suggest the similarity of the floss to cotton. Gamble (quoting Trimen) very
properly remarks that the kapok cotton is obtained, not from the testa of the
seed but from the wall of the capsule. This is perhaps more than a botanical
peculiarity, and doubtless accounts for some of the characteristics of the floss,

which is used in nature as a packing material for the seeds, but is not, like cotton,
formed from the seeds themselves. Kapok is of better quality than the corre-

sponding cotton of nombajc as it is more elastic, and when used for upholstery
is less liable to knot. Both Bontius and Rheede (as already shown) mention that
the cotton is used in stuffing couches and cushions and is held in great esteem
because of its softness. Rumphius {Herb. Anib., i., 196, t. 80) tells us that in his

time (1750) the tree was very abundant in Java and had been carried from there
to most of the Malayan islands. He further remarks that although the fibre is

too short to spin, it is largely used for filling cushions and has the advantage of

not being, like ordinary cotton, easily rolled into balls. During the Colonial
and Indian Exhibition of London (1885-6) I showed samples of Indian kapok
and other silk cottons and urged the claims of this particular fibre to attention.

It is only within the past decade or so that the subject seems to have attracted
the notice of Indian merchants as being something more than a curiosity. It

would thus almost seem as if the plant had been in India more highly esteemed
over two centuries ago than to-day. And it is precisely in upholstery that
the fibre has in Europe come into prominence. Fairly largely exported from
Java. In 1898, for example, the traffiocame to 51,919 bales, and in 1901 to 74,123
bales. Of the last-mentioned year's consignments 45,631 bales went to Holland,
23,192 bales to Australia, and 6,300 bales to the United States. The supply
received by Holland in 1903 was 51,918 bales. Ceylon would also appear to

have commenced to export this fibre. India exports none, and the local demand
even is insignificant, Bo^nbax floss (see p. 168) taking its place.

According to some writers the increasing demand for this floss in Europe
necessitates belief that it is being used for textile purposes. But it is too fine,

light, smooth and slippery to be easily spun, unless used as an admixture with
other flosses. It is reputed to be employed in Bordeaux for the manufacture of

soft non-conducting felts. Attempts have unsuccessfully been made to blend
it with the fur fibre of the coney and hare, in the production of the " nap " of

silk hats. The Kapok Supply Company of London announce that they are now
using it very largely in the construction of life-belts, lifebuoys, etc., and that it is

regarded as superior to cork or hair since much more buoyant, softer and cheaper.
Life-jackets may be padded with kapok and rendered waterproof by being lined

with waterproof cloth. It is, however, as already mentioned, in upholstery mainly
that kapok has foimd its most important use. It is largely worked up for

cushions, pillows, chairs, bedding, etc., in Holland, Germany, Australia and the
United States, but only to a comparatively small extent in England. For these

purposes its non-hygroscopic character, its softness and resiliency render it

peculiarly suitable. It is also less absorbent, less liable to harbour insects, and
can be sterilised by heating at least three times without being seriously damaged.
With so much to recommend it, the apathy preserved in India is remarkable ; but
there is this to be said as possibly explanatory, viz. that so far the Indian floss

has fetched less than that of Java. This is by some believed to be due to defec-

tive methods of collecting, cleaning, packing, pressing, etc. ; by others, and perhaps
with greater reason, as due either to climate or stock of plant grown. Certainly

the opinion advanced by some writers (in the Indian press particularly) that
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kapok is but a Dutch naine for the well-known temal cotton—the flooB of

—is quite erroneous ; the floss of kh«mI«-h<i»'«#» ib far superior to that of B*i»«»«ijr,

luul the two must never be confuted with each other. The bent qualities of Java
kapok are said to fetch from Id. to 9d. per lb., the Indian not much more than Prios.

lialf these sums. The double profit of floss and oil-seed should make the cultiva-

tion of kapok profitable in ull hotter moist tracts of India that possess an insular

climate. The subject is being vigorously taken up in both the French and
German colonies, and is well worthy of special consideration in India. [Cf.

Watt, SelecL Rec. Govt. Ind., 1888, 329-39 ; Moodeen Sheriff, Mat. Med. Mad., 1891,

66 ; Cameron, For. Trees Mysore andCoorg, 1894, 30-1 ; Morris, Kew Bull., 1896,

204-7 ; also Cantor Lect. in Soc. Arts, 1895, 897 et acq. ; Dodge, Useful Fibre

PlarUs of the World, 1897, 160 ; Gamble, Man. Ind. Timba., 1902, 91-2 ; Talbot,

List Trees, etc., 1902, 40; Hannan, Textile Fibres of Comm., 1902, 71 ; Cooke,

Fl. Pres. Bomb.. 1903, i., 121 ; Wiesner, Die. Rohst. des Pflamenr., i., 264-6 ;

Perrot, Prod. Bombax et Kapok, in L'Agri. Prat, des Pays Chauds, 1905, v., pt. i.,

22-39 ; Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 68, 368.]

D.E.P.,
iii., 268-70.

ERYTHRINA, Linn. ; Fl. Br. Ind., ii., 188-90 ; Leguminos^.

A genus of trees with prickly branches, large pinnate 3-foliate stipellate

non-glandular leaves and conspicuous racemes of papilionate flowers,

the petals being very unequal so that the standard is much the largest.

There are some seven or eight species indigenous to India and widely

cultivated remote from their truly wild habitats. They are the Coral
Trees (or Mochi-wood trees of Madras), the parijdta of the Sanskrit, and

their generic vernacular name is mandar or madar.
E. Indlca, Lamh. ; a native of Bengal near the sea, cultivated elsewhere ; is

the pdlitd-mandar, paringa, etc., and may be recognised by its blackish prickles.

Perhaps this is the species figured and described by Bontius (in Piso, Ind. Utri.

re Nat. et Med., 1658, 135) in 1629. E. llthosperma, Blume, is a native of Burma,
Java and the Philippine Islands. A favourite with some of the coffee planters.

It has large broad leaves and is often almost devoid of prickles. E. suberosa,

Roxb., is a native of the more interior tracts. It is characterised by having a thick

corky bark and is the pdngrd (or pdngdrd), mandal, muni, etc.

These and other species have from the most ancient times been employed in

Indian agriculture as shade-trees and as supports for climbing plants. The belief Shade-trcoa.

is universal that they exercise a beneficial influence on the soil, though the ex-

planation of this circumstance, like the employment of clover in Europe, remained
inexplicable till the discovery had been made of the value of the root tubercles of

these plants in harbouring nitrogen-feeding bacteria. The following crops may Nitrogen

be mentioned as those specially noted in which these trees are used—.i ••«<•« palm Fixation.

(p. 84), roffea (pp. 379, 383), Pepper-vine (p. 899), and Tea (p. 228). [Cf. Agri.

Journ. Ind., 1907, ii., pt, 1, 83.]

ERYTHROXYLON, Linn. ; Line^. A genus of shrubs or

trees of about fifty species, natives of warm countries, six of which are

Indian.

E. Coca, Tjam. ; De Candolle, Orig. CuU. Plants, 1884, 135 ; Warden,
Erythroxylon grown in India, Journ. Agri.-Hort. Soc., 1888, viii,, n.s., 127-57;

Hooker, Bot. Mag., 1894, 7334 ; Cat. des PI. Econ. pour Us Colon., "UHort.

Colon.," 1900, 78 ; Rusby, Drugg. Circ. and Chem. Gaz., Nov. 1900
;

Greenish, PAormoceuf.JoMrn., 1904, 493-6 ; NichoUs, Textbook Trop. Agri.,

1892, 234-7 ; Heuzc, Les PL Indust., 1895, iv., 251-5 ; Wright, Coca,

1907, 75, 109, etc. This is found in various parts of South America,

but according to De Candolle is indigenous only to Peru and Bolivia.

Introduction into India.—The Coca plant was introduced into Ceylon from
Kew in 1870. At a committee meeting of the Agri.-Horticultural Society of

Madras in May, 1876, a letter was read from Mr. Joseph Stevenson in which he
suggested the propagation of the plant, in view of the probability of its becoming
an important article of commerce. No steps, however, were taken till 1885,
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when, owing to the discovery of the value of cocaine as an anaesthetic, the demand
in Europe for the Coca leaf was rapidly increased. About then the Agri. -Horti-
cultural Society of India distributed yovmg plants from their Calcutta Gardens
to the various tea-growing districts, and in the same year the Government of

India addressed the Secretary of State for India, with a view to ascertain the
method of preparation of the leaf as pursued in South America.

Cultivation.—Various attempts have, however, been made to grow K. Coca, in

India. Those in the Sikkim (Cinchona plantations) were a failure, but on the slopes
of the Nilgiris and other parts of the Madras Presidency the plants have thriven
much better. The slightest degree of frost appears to ba fatal, and for this reason
cultivation on the higher Himalaya has been abandoned, but at lower altitudes,

from about 100 to 2,000 feet above sea-level, more encouraging results have
been obtained. It is said that in Assam and Sylhet the plant has been grown
satisfactorily. But it is affirmed that several species, besides the one here
specially indicated, are employed as sources of cocaine, in addition to not a few
well-recognised varieties of the true cocaine plant. From the leaves the crystal-

lisable drug is obtained. Some of the species contain a large quantity of the drug
not in a crystallisable form, and in consequence are comparatively valueless.

It is, therefore, essential to obtain the correct plant, and to know whether the
climate and soil of a proposed new plantation favour the formation of crystal-

lisable cocaine. It is usually affirmed that for that purpose a rich and light

soil is required. In other words, the plant is grown most successfully on well-

drained moist loams, rich in huntius ; but as it exhausts the land, maniu-inj*
is necessary after heavy cropping. There are said to be two chief varieties, one
with small, the other with large leaves. These may be raised from cuttings,,

but if cultivated to any extent, seedlings shoiild be produced in nurseries and^
the young plants put out into the fields when from 8 to 10 inches high,

writer in the Journal of the Agri.-Horticultural Society of India urges the neces-J
sity of a liberal supply of water to aid in germination. High rainfall is essenti*"

for the growth of the plant. In the Andes the only climatic variation is in degre
of humidity, and it rains more or less every month. The first harvest may
expected eighteen months after the time of planting, and once successfullj

established, the shrubs yield for forty years.

The leaves are ready for gathering when they become rigid and break oi

bending. Two, three or even four crops may be obtained in one year froi

strong plants in rich soil. The leaves are picked singly, but care must be takenj
not to pluck leaves nor shoots too young. A dry day should be chosen for har-f

vesting and the picking should not be carried beyond noon, so that the leaves!

may be exposed several hours in the sun to dry. In India various methods of
artificial drying in tea-driers or charcoal chulas have been experimentally tried.1

The dried leaves should be put aside for a day or two, and then packed. The|
best method of packing coca is to seal it up as soon as it is perfectly dry, in air-

tight packages, similar to those used for tea. Shipping should take place

soon as possible, for the leaves keep in good condition a much longer time
temperate climates than in the tropics. No commercial attempt has as yetl

been made to separate the alkaloid and its salts in India, though reports havol
appeared of the results obtained in the laboratory with Indian leaf. HoopetJ
(Rept. Labor. Ind. Mua. (Indust. Sec), 1900-1, 20-1), records, for example, the

results of his examination of samples from Assam and the Wynaad. It wa
found that the leaves rapidly deteriorate if kept for any length of time, mor
especially if imperfectly packed.

The leaves have the property when masticated of communicating a remark-^''

able sustaining power, due to their containing cocaine. On this account they
are chewed by the Peruvian Indian, and are to him what hetel pan is to the Hindu,
kava to the South Sea Islander, and tobacco to the rest of mankind. Both the

alkaloid and its salts are stimulant and restorative. Injected hypodermically
or painted externally, they produce local anaesthesia, and are much used in

minor operations, particularly in ophthalmic and dental surgery. Its emplojnnent
in this form was first recommended by Dr. C. Roller of Vienna in 1884, though the

anaesthetic action was known twenty years previously. [C/. Kew Bull., 1889,

1-13 ; 1894, 151-3 ; Pharmacog. Ind., 1893, iii., 131-4, app. ; Garsed, Brit,

and Colon. Druggist, 1901, xl., 413 ; Lenton, Pharmaceut. Journ., 1903, Ixx.,

390-1, 420-1 ; Garsed, Pharmaceut. Journ., 1903, Ixxi., 784-91 ; Hooper,
Coca and Cocaine Habit, Lecture in " Statesman," Feb. 19, 1904 ; Picket, Veg.

Alkaloids, 1904, 232-7 ; White and Humphrey, Pharmacop., 1904, 136-40.]
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Tn^» and Cocaine Laglmlatlon.—The records of the traffic in the drug are very

meagre. The world'B supply comes chiefly from South America, but recently

Ceylon has hogim to oxport a small amount. India is thus mainly interested in the

import traffic, and tho roproBsivo mojvsureH of the Oovemmf^nt. The quimtity

I

imported wiih roturno<l in tho official statistica for tho first time in 1903, when
it amounttHl to 1,400 oz... valuod at Rs. 18,442. In 1904-5 it was 5.431 oz.

(H«. GO.ltlO), and in lStOO-7. 1.771 oz. (Rs. 19,990). Hooper Ixas published a
sraphio sketch of the growth of the Indian habit of cocaine indulgence. This

Eas also been fully discussed by Dr. K. C. Rose and other writers (Ind. Med.
Qaz., Oct. 1901 ; March 1903). The Bengal habit seems to have originated

in Bhagalpur, and spread to Calcutta. Shortly after it was carried to Bombay
and Rangoon. So rapidly and alarmingly was this new vice being taken
up that the Government of Bengal, with most praiseworthy zeal, in which it

was also followed by the other Governments and Administrations, adopted
repressive measures. In a notification of October 24, 1900, cocaine was in-

}luded in the definition of " intoxicating drugs." In February 1902 the sale

)f the drug without a license became illegal. A further enactment of

jember 1, 1903, limited the amount that could be held or sold at one time,

consequence importations that would have exceeded the limits of possession

rere seized by the Customs authorities, and returned to the countries from
rhence procured. It can thus be affirmed that a wholesome check has been given

rhich it is hoped may in time completely repress this most pernicious utilisation

>f an otherwise valuable medicinal agent.

E. monogrynum, Roxb., Fl. Ind., ii., 449; Fl Br. Ind., i., 414;

Calbot, List Trees, etc., 53; Gamble, Man. Ind. Timbs., 116-7.

le Bastard Sandal or Red Cedar, devaddram, ndt-kd-deoddr, simpuliccai,

immanathi, thasadaram, chemhulichan, bendde, hull, kuruvakumara,

^midali, kumbulukay, devaddru, adavigordnta, gathiri. A shrub or small

BO found in the dry forests of the Deccan, Karndtak and Ceylon.

The wood is said to yield an Oil, used as a preservative for Native boats.

tt resembles tar, and is known in Ceylon under the name of dummele. It is

^extracted by packing pieces of the wood in an earthen pot inverted over a
similar pot which is surrounded by fire.

As a Medicine, Moodeen Sheriff {Mat. Med. Mad., 73) describes the

plant as possessing stomachic, diaphoretic and stimulant diuretic properties.

In several parts of India the leaves and fruits are used as food in times of famine ;

in fact they might almost be said to be regularly eaten as a green vegetable.

It is reported {IiuL. For., 1900, xxvi., 619) that during a recent famine in the

Mysore Province the leaves had been largely eaten by the poorer classes. The
jtime for gathering varies from June to December. They are boiled and mixed
r<with salt and chillies. Dr. Bidie suggested that " probably the leaves contain

I
Bome principle like that of E. Voea," but specimens analysed by the Govern-
L<nent Quinologist in Madras were proved to have no anaesthetic property, but
rto possess a bitter tonic principle which might serve to mitigate the pangs
LOf hunger. [Cf. Cameron, For. Trees. Mysore and Coorg, 1894, 44 ; Biscoe,

[Hyderabad Trees, 1895, 6; Ind. Pharmacol., 1896, 56.]
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EUGENIA, Linn. This genus of Myrtacejs embraces over 700

[^species, 120 of which are trees met with fairly plentifully in India. A
[few (such as the Clove, the Rose-apple and the Jaman-plum) are of

[considerable importance. Most modern botanical writers break up that

[vast assemblage of plants into three genera (or sub-genera) under the

lames Jamhona, Zuzyyium and Kueayenia. The less important

tndian species may be disposed of at once and the major portion of

h;he available space devoted to the clove, which although not a native

Tof India, is nevertheless traded in all over the country so universally

ras to make it one of ^ the most important of spices, and one which

^the future may see produced very much more largely by Indian

>lanters.
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E. (Zyzygium) Jambolana, Lam
Black plum, Jaman-plum, jdmhu, jaman,

nerale, zebri, thahyehyu, etc., and perin-njara, according to Kheede {Hort

Mai, 1676, v., t. 29).

A small evergreen tree met with throughout India and Biirma, ascending

the hills to about 6,000 feet. Is chiefly found along river-beds and is specially

cultivated for its Fruit in gardens {topes) and in avenues. There are several

varieties that yield much better flavoured fruit than others, but as a rule it

is astringent, and only serviceable when cooked in tarts and puddings. In
Goa a wine is prepared from it, and a spirit (jambava) is spoken of, by recent

Sanskrit authors, as distilled from the jamhu. Some years ago brandy was made
at Monghyr from the fermented fruit. The jaman is extensively used all over India

in the manufacture of vinegar (see pp. 1109-10). Recently attention has been
directed to the Seeds as a cure for Diabetes Mellitus (Christy, New. Comm. PL,

1893, No. 8, 77 ; Pharmacog. Ind., ii., 25-9). The tasar Silkworm is said to feed

on the leaves of the tree. The Timber is fairly durable and is largely employed
for building purposes, for agricultural implements and for well-work, since it

resists the action of water. It gives a good fuel. The jdmhu is one of the

trees held in veneration by the Buddhists (Monier Williams, Buddhism, 576), and
is often planted near Hindu temples because regarded as sacred to Krishna. [Cf.

Baber, Memoirs, 325 ; Garcia de Orta, Coll., xxviii. ; Linschoten, Voy. E.

Ind. (ed. Hakl. Soc), ii., 29; Taleef Shereef (Playiair, transl.), 65 ; Buchanan-
Hamilton (Stat. Ace. Dinaj., 156), etc.]

E. (Jambosa) Jambos, Linn. ; Fl. Br. Ind., ii., 474. A small

tree cultivated here and there throughout India, and probably wild in

Eastern Bengal and Assam. The Rose-apple, gulab-jdman {i.e. rose-

jdman) and nati-schambu, according to Rheede (Hort. Mai., i., t. 18).

This fruit is met with throughout Northern and Eastern Bengal, Assam,
Manipur, and the Naga hills, and has in these countries all the appearance of

having been long acclimatised, if not indigenous. The Fruit is produced during

the rainy season, and is about the size of a small apple. By many persons

it is highly esteemed on account of its delicate flavour, but is not juicy enough
to be a universal favourite. The tree is very ornamental, and is often seen in

gardens even where the fruit is not appreciated. [Cf. Boym, Fl. Sin., 1656,

pi. F. ; Buchanan-Hamilton, I.e. 196 ; Robinson, Disc. Ace. Assam., 1841, 43.]

E. (Jambosa) malaccensis, Linn. ; Fl. Br. Ind., ii., 47L The
Malay Apple, the Jcavika tree, malaka jdmrul, and malacca-schamhu,

according to Rheede {Hort. Mai., i., t. 17).

A handsome tree, native of the Malaya but cultivated in Bengal, South India

and Burma on accoimt of its fruits—which are large and juicy, though rather

insipid. [Cf. Garcia de Orta, Coll. xxviii. ; Acosta, Tract, de las Drogas, 1578,

268 ; Linschoten, Voy. E. Ind. (ed. Hakl. Soc), ii., 29 ; Forster, PI. Esc,
1786, 36.]

E. (Zyzygium) opepculata, Roxh. ; Fl. Br. Ind., ii., 498. The

rai-jdman, paiman, hiamoni, junsong, hoda jam.
A moderate-sized tree of the Sub-Himalaya from the Panjab to Assam, Orissa,

N. Circars, Burma and Ceylon. It yields an edible Fruit which ripens toward
the end of the hot weather. It is a valued tree in reclothing the grassy banks
in the sal and mixed forests, especially of North India. The Timber, while not

as good as jdmAin, is employed for building and in the construction of agricul-

tural implements.

Eug'enia earyophyllata, Thunb. (Caryophyllus aroma-
ticus, Linn.); Woodville, Med. Bot., 1810, iii., 538-40, t. 193;

Smith, Rees' Cyclop., 1819, vi. ; Hooker, Bot. Mag., 1827, nn. 2749-50

;

Jambosa caryophyllus, Ndz., Engler and Prantl, Pflanzenfam., 1893, iii.,

pt. vii., 85.

History.—The name Clove denotes its resemblance to a nail (clavus), hence

clavo (Sp.), clou (Ft.), nelken (Germ.), and mekhak (Pers.). In later Sanskrit it
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is lavanga. Mr. F. W. Tliomas (whom I huve hod the pleasure of consulting on Earliort Baoocd

this subject) tells me that the earliest occurrence of the name is in the Ramayana ;
*" Ia<ll»»

Charaka is the first medical writer who alludes to the clove. But the word
lawitiga has passed into most of the more recent languages of India, and be-
>oome lawanga, lavinga, labang, laung, langa, I6ng, raung, etc., thus showing s

inunon source. Mr. Thomas, commenting on the possibility of lavanga being
Sanskrit word, says, " I should think that the chance of its being Malay is Saniikrit Nuim*.

ie greatest. It h&a a Malay appearance. ... In Malay bunga lavang is the
»rra used, bunga meaning gay or variegated, especially a flower. Ixivang by

Itself seems to be used for ' mace.' " [Of. Reinwardt, Reis in den Indischen
fArchipel., 1838. 466 ; Uhlenbeck, Sanskrit Etymology ; Encyclop. van Neder-
tndsche Indie.] But, in addition, the clove bears in South India the names Booth Indian
kirdmbu, karampu, etc., words which Dymock {Mat. Med. W. Ind., 1885, 328) Nmmb.
suggests may have been the source of the caryophyllon. But it is probably
more safe to assume that these South Indian names were derived from the
Greek, through the Arabic karanfal. The Tamil name for tHmuitnontutn
»eylanieiint is lavanga, and Crawfurd (Diet. Ind. Islands, 1856, 215) gives that
as the Borneo name for the clove-bark—a species of Cinnamon. In another
passage (101-2) Crawfurd observes that lawang is a name used by the Malays
for the clove, but brought to their coimtry by the traders from India. Another
name for the clove (in the Malaya), he says, is gaumedi, a word which Prof,
Wilson, it would seem, translated " Cow's marrow " and regarded as of Sanskrit
jrigin.

The Clove thus bears no undoubted Indian aboriginal names, and was
[>robably not known in India much before the 5th century. The clove is not
mentioned in the Periplus (63 a.d.) among commodities carried from India.

lere would seem, moreover, no doubt that it is the caryophyllon of Paulus
Cginota (Adams, transl., 1847, 160)—a Greek physician who wrote about the

of the 6th century a.d., and who speaks of the spice in such terms as to
iply that it was well known. Passing over several centuries, it may be observed
it Caspar Bauhin (Pinax Theat. Bot., 1623, 410) was correct when he pointed
that Serapion was in error citing Galen. The account of the gariofiltis given

>y Serapion (9th centm-y), Avicenna (10th century), and by other Arabs is

iterally transcribed from Paulus.
It is a well-established fact that the Chinese traded with Ambojma and India

it a time anterior to any definite knowledge of these countries being possessed
l)y the inhabitants of Europe. The Arabs also had a direct commerce of their Arab Knowledge,

bwn with India and the Malay Islands. In consequence various commodities
ime to be known to the Indians, Egyptians, Greeks, etc., at earlier dates than
ight be otherwise easily accounted for, and moreover were sometimes spoken of

Chinese, Indian, Ethiopian, Arabian, etc., in consequence of the nationality of
the traders, rather than the countries of supply. Hence very possibly the state-

lent of Paulus ^Egineta (and of most of the early writers) that cloves "were
brought from India." As a matter of fact the clove even down to the present day

hardly be said to be systematically cultivated anjrwhere in India. Marco Eastern
?olo (Travels, 1290 (ed. YuJe), ii., 217) speaks of the cloves of Java, but his Travellera,

observation must be interpreted to denote the extensive traffic that even in

time had been established, since the clove did not then grow in that island.

iarbosa (Coasts E. Africa and Malabar (ed. Hakl. Soc), 184, 219-20) visited

lalabar and the "spice isles," and wrote, "The clove grows in the islands called

lolucche, and from these it is brought to Malacca and thence to Calicut, a country
Malabar." So again, speaking of Pegu, he remarks there is much trade in

loves and mace and other Chinese goods. Varth6ma (Travels, 1510 (ed,

[akl. Soc), 245) also visited the Moluccas and gives a detailed description

jf the clove. Pigafetta investigated the clove plantations of Molucca in 1512,
id wrote a full account of the methods of cultivation and manufacture of the

Garcia de Orta, who was in India from about 1535, and published at Travellera in

ja in 1563 his Colloquios dos Simples, etc., says (Coll., xxv.) that the possession Ii'dia.

the Molucca Islands (and thus of the clove and nutmeg trade) was the cause
t>f the war between the Spanish and the Portuguese, But it would be absurd

believe that cloves were not known prior to the discovery of the Moluccas,
le price of cloves is stated in the Ain-i-Akbari, a work written in Agra (1590),
that they were by then regularly known and traded in all over India (Bloch-

1, transl., 64). Linschoten gives an exhaustive account of the spice about
same date, and Pyrard (1601) also described it. In 1603 the East India
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Company were trading in cloves (Birdwood and Foster, E.I.C. First Letter

Book, 36), and a little later we read of the cultivation being rapidly ex-
tended all over the tropics. Rheede does not, however, apparently describe
the plant, so that very possibly it was not being cultivated in India during 1686

—

the date of his great work—the Hortus Malabaricus. About that time, how-
ever, the spice was an important article of trade with India. Tavernier {Travels
Ind., 1676 (ed. Ball), ii., 17), for example, discusses the Dutch monopoly
and the clove traffic of Sin-at. [Cf. Acosta, Tract, de las Drogas, 1578, 30-4

;

Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109.]

Rumphius figures and describes the clove plant (Herb. Arnh., 1750, ii., 1-5,

t. 1 ), and gives a long list of its vernacular names. He lived and died in Amboyna
and was, in all probability, familiar with every aspect of the clove plant and
trade. The Chinese, he says, called it thenghio (= sweet-smelling nails) ; the
modem Malay name is tsjancke and the old Malay name bugulaivan ; in Amboyna
it is buhulawan ; in Ternate boholawa, and in Tidora gomode. Filet {Plantkundig
Woordenboek) gives it the name bobolawa. Crawfurd {I.e. 101) says, " It is very
difficult to understand how the clove could have come first to be used as a condi-
ment by foreign nations, considering the well-ascertained fact that it has never
been used as such, and indeed hardly in any other way, by the inhabitants of the
countries which produce it." He then proceeds to explain that the earliest

names in the Moluccas for the clove are connected with the foreigners who came
to their shores to procure the spice. The most frequent name, he says, is cangkek,
which has not the sound of a native word, but is a corruption of the Chinese
tkeng-hia. There seems no doubt the Chinese procured the clove from its island

home for several centuries before it had reached Europe. There are records that
point to this traffic as early as 260 B.C. Crawfurd, however, mentions none of

the names given by Rumphius, but if these be actually the local names of the

tree they have not apparently accompanied the clove into the commerce of the

world. Little astonishment need, however, be expressed at these names not
having accompanied the clove, when it is recollected that it was not regarded
by the inhabitants of the " spice islands " as of any value until the Chinese desired

to be supplied with the " little sweet-scented nails." In that circumstance
alone lay the interest taken by the people of Moluccas in the plant, and " nail"
or " clove " became its name in most countries.

Sonnerat {Voy. Nouv. Ouin., 1776, 195, tt. 119-20) tells us that he found
the clove being grown in New Guinea, and it is well known that in 1770 M. Poivre,

of the Isle of Bourbon, sent M. Prevost to Ceram in order to procure live plants
of both the clove and the nutmeg. This enterprise was completely successful,

and shortly after the plants fiovirished so well in their new home that seedlings

were sent to Cayenne about 1784, and in an incredibly short time the plantations

were extended and cloves regularly sent into market of such quality that they
were pronounced equal, if not superior to those of the " spice islands." Very
shortly after the date mentioned the clove was carried to the West Indies

(Dominica in 1789), in fact throughout the tropical world, and was even culti-

vated by Sir Joseph Banks at Kew in 1797. It had been successfully accli-

matised in Zanzibar and Pemba. Migration became imperative, through the

short-sighted policy of the Dutch, who sought to secure for themselves an
absolute monopoly in the world's supply. For this purpose they ruthlessly

destroyed the trees in all the islands except those specially set apart by them-
selves for clove-production. Having trampled on the rights of the people,

retribution became a natixral consequence. It is not much to be wondered at,

therefore, that when in time a more liberal policy prevailed, the new countries of

clove-production had so securely established their positions that a restoration

or concentration of the traffic in the original home of the clove became an im-

possibility.

Cultivation.—Cloves are the dried unexpanded flower-buds of this

tree. The corolla forms a ball on the top between the four teeth of the

calyx, and the stalk is the immature ovary. They are at first green, then

turn yellow, and finally bright pink or scarlet. In this last stage they

are ready to be picked. If allowed to remain longer on the tree the

flowers expand, become fertilised, and the stalk of the clove then develops

into a succulent purple-coloured berry containing one or two seeds.

This is known technically as the " mother clove." These are sown m
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rich mould about 12 inches apart, and the fresher the better, since the

seed when dried soou loses its vitality. They germinate within five

weeks and when 4 feet high are transplanted from the nursery into

their final positions, 20 to 30 feet apart. The soil must be porous, well-

drained, and consist of mould with a fair proportion of sand. The plants

will not thrive on clay nor pure sand, and marshy land is fatal. Even in

the Malaya the clove tree docs not luxuriate alike on all the localities on
which grown, and seems to prefer a soil formed from volcanic rock (Craw-
furd, I.e. 101). In Pemba the soil moat suited is a dark loam, having
underneath a layer of dusky yellow earth intermixed with gravel, also a

yellowish or reddish stiff clay {Kew Bull., 1893, 17-20). Although indi-

enous to islands it does not succeed well when exposed to the direct sea-

reezes. It prefers confined valleys, though dense overhead shade is

highly injurious. Protection from high winds is essential, and a tree

hedge along the windward side of the plantation is very desirable. But
in place of seed the plant may be raised by layering. Young branches

laid across the ground take root in about six weeks. The young
plants should be transplanted at the beginning of the rains. Shade is

necessary for the first two or three years, and watering occasionally is

[/advantageous during exceptionally dry weather, both before and after

ansplanting. By the end of the third year the shade should be removed,
nd by the sixth the plants will have come into bearing and be in full crop

by the twelfth. By 20 to 25 years they are usually too old to be profitable,

though they may yield up to 150 years. It is accordingly customary to

enovate certain portions of the estate every 8 years. In the Moluccas the

itrees are topped at 8 or 9 feet, so as to secure low plants easy of being

icked. Each tree should give about 6 to 7 lb. of dry cloves. The best

ourse is to hand-pick the clusters of buds, but occasionally they are beaten

off the trees and caught on cloths spread below, or the ground is swept
clean, so as to allow of the cloves being picked up without being injured.

Every third or sixth year a heavy crop is obtained, and now and again

(especially if over-cropped or injured) the trees bear next to no flowers.

In the spice islands the cloves are sometimes cured by being smoked over

shallow wood fire, until they assume a deep brown colour, when the further

drying is accomplished by the sun. Occasionally the buds are scalded in

ot water before being dried. But if bright sunny days prevail artificial

eat may be dispensed with and the buds sun-dried from first to last. The
rop loses about 60 per cent, in drying.

NichoUs {Textbook Trop. Agri , 1892, 184-9) gives useful particulars

f clove cultivation. A most interesting and instructive account of the

roduction, manufacture and trade in this spice was also written by Mr.
J. C. Sawer in The Produce World (May 1896). Mr. R. N. Lyne of Dunga,
Zanzibar, published a valuable report on the plantations of that island,

now by far the most important single country of production. [Cf. Trop.

Agrist., July 1901, 11-2 ; Der Tropenpflanzer ; Journ. Soc. Chem. Inditst. ;

Pharmaceut. Journ. ; Chem. and Dru^g. ; Dipl. and Cons. Repts. ; etc.]

tUses.
—It is needless to say that the clove, though not held in such

high esteem as in former times, is still a spice of considerable com-
mercial importance. Oil of Cloves will be found dealt with in great

detail by Gildemeister and Hoffmann {Volatile Oils, 1900, 512-8). It

Would appear that it was first distilled in the 15th century. The cloves

bf Pemba are those chiefly used for this purpose. Those of Amboyna and
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INDIAN SPURGEWORTS
EUPHORBIA
NERIIFOLIA
Mansa sij

Reunion are richer in oil, but command, as a spice, too Wgh a price to be
used in distillation. The most expensive clove is that of St. Marie in

Madagascar. Clove-oil is largely employed in perfumery. Its value is

estimated by its eugenol content, which varies from 76 to 85 per cent.

Trade.—Zanzibar and Pemba yield four-fifths of the total clove-

supply of the world. There is a small EXPORT of Indian-grown cloves

from Madras, a circumstance that points to a certain amount of cultiva-

tion. The traffic is, moreover, an expanding one. In 1899-1900 these

exports stood at 148 lb. ; in 1901-2 at 3,329 lb. ; in 1903-4 at 12,598 lb.

;

in 1904-5 at 25,537 lb. ; in 1905-6 at 11,825 lb. ; and in 1906-7 at 5,173 lb.

As compared with these records, the IMPORTS were 7,815,486 lb., valued
at Rs. 17,63,050, in 1899-1900; 6,983,582 lb., valued at Rs. 15,33,174, in

1901-2; 6,659,913 lb., valued at Rs. 17,03,296, in 1903-4 ; 8,345,521 lb.,

valued at Rs. 22,01 ,424, in 1905-6 ; and 5,062,7821b., valued at Rs. 16,28,355,

in 1906-7. Practically the whole comes from British East Africa, and
is received by the town of Bombay. There is an increasing trade

from Germany (? Colonies), which supplied 1,100,068 lb. in 1905-6

and 798,851 lb. in 1906-7. The traffic with the Straits Settlements and
China is insignificant—under 100,0001b. from each taken by India.

From the imports, however, are drawn the re-exports, viz. 1,000,000 lb.,

the major portion going to the Straits Settlements and China (Hongkong).
India is thus once more a large emporium for the cheaper grades of

clove, but in the opposite direction to its ancient traffic.

Trade
Exports.

Imports.

D.E.P.,
iii., 294-
302.

Hedge Plants.

Medicine.

EUPHORBIA, Linn. ; Fl. Br. Ind., v., 244-66 ; Gamble, Man. Ind.

Tirribs., 590-1 ; Brandis, Ind. Trees, 557-8 ; Prain, Beng. Plants, ii., 923-5.

EuPHORBiACE^. This is a genus of herbaceous plants mostly, though a

few assume the condition of useful hedge bushes or even small trees.

There are in India some 53 species ; 7 or 8 only are of economic value.
The English generic name Spurgewort denotes their chief medicinal property,

but their greatest potentiaUty Ues in the utilisation of their milky sap as a source
of gutta-percha. It will be seen from the brief specific review that follows that
this subject has engaged spasmodic attention in India for the past century or
more without any practical results having been obtained. Hooper (Rept. Labor.
Ind. Mus. (Indust. Sec), 1905-6, 28-9) gives the results of his examination of the
latex of two species. They yielded large quantities of euphorbium and resin to

boiling alcohol. Many of the species are valued as manures in the reclamation
of waste lands.

E. antiquorum, Unn.—A small tree of the dry regions of India generally.

Is often used as a hedge plant, and best known by the following names :

—

vajri

in Sanskrit, and in the vernaculars

—

nara sij or naraej, tekdtd sij, tidhdra, shidu,

kalli, bonta kalli, tazaung, pyathat, etc. Fryer {New Ace. E. Ind. and Pers.,

1672-81, 105) alludes to the JEuphorhUi hedges of the Deccan, which doubtless to

some extent consisted of this species. In some parts of Eastern Bengal and
Assam this tree is almost sacred, and is supposed to protect the gardens around
which planted, and like E. nerUfoiUi, Linn., has the merit, so it is thought, of

safeguarding the inhabitants against snake-bite. Both are, in fact, sacred to

Manad, the goddess of serpents.

E. neriifolla, Unn—A small tree wild on rocky situations in the Deccan,
West Coast and Orissa, but often seen under cultivation, especially in Bengal.
It is the manad sij, pdta-sij, sehund, thor, nivarung, mingut, kalli, yellikalli,

shazaung. It has a more or less cylindrical stem (the allied form E. Ugulnria,
Roxb., being four- or five-angled) with stipular thorns on ntmaerous tubercles.

The Milky Jutce of this as also the foregoing species is used medicinally all

over India ; it is piu-gative and rubefacient. Is a popular application to warts
and other cutaneous affections. Internally the juice is usually administered
along with other purgatives and aromatics. In the Indian Forester (1891, xvii.,

350) Gleadow tells the results of some experiments he performed to extract the
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PORRTBLH: GUTTA-PERCHA

ileport.

Oatta-percbm.

Utilisation.

EXCCECARIA
AOAL.LOCHA
minding Tree

rubber contained in the preeent tipeoifls. Hin samples wore sent to Europe and
^^l^l^^""*'*'*

reported on in such terms as to disoourago further effort.
*~*^

E. pUulifera, Unn.—A small herb found throughout the hotter parts of

India from tlie Panj&b southwards. Is the dudhi, dudeli, burakeru, piuitwt,

(jnrdon, nayeti, etc. Used in the affections of cluldren—bowel and lung com-
[>lnintn. A fluid extract has been employed in asthma and in dysentery (Rept.

('Cnt. Indig. Drug. Comm., i., 164).

E. Royleana, Boiaa.—A large shrub common on dry rocky hillsides of the
outer Himalaya from Kumaon westwards, and also in the Salt Range. It is a
moHt conspicuous and cliaracteristic plant in the tracts of country indicated. Its

^_atioending flesliy branches (or stems) are five-angled and thorny. It is the
^H||Aor, ahaicar pitan, aali, chula, chiin, aura, taut, auru, aihund, etc. The milk
^^pontains a large amount of gutta-percha. When frosh it has a sweet odour and
^Hftoes not blister the fingers, but it is very injurious to the eyes and flavours
^Himjrthing handled even after the greatest care may have been taken to clean

the fingers. Some few years ago a fairly extensive aeries of experiments were
conducted with this milk, having in view its utilisation as a waterproofing
laterial or as a paint for ships. The subject is alluded to because sufficient

idence was obtained to satisfy belief that (without contemplating the utilisation Possible

it the milk as a gutta-percha substitute or the establishment of factories beyond
)th the means and the capabilities of the inliabitants of the coimtry whero
Koyteana is an abundant and at present useless plant) there might still bo
3tions in which it might be possible to convert the limitless supply into a

)uroo of wealth. (See Gutta-perclia, p. 627.^

E. TIracalll, Unn.—The Milk-hedge or alilk-bush or aehund, ahir, aherot

J lanka aij, aeju, nevli, nival, kadu-nevali, jemudu, thuvar, yele-gulla, tirukalli,

^^Uha-ahoung, etc. A small tree with round stems and smooth branches. It is

^^venerolly believed to be a native of Africa, but has been for many years com-
pletely naturalised in India, especially in the drier tracts of Bengal, the Deccon,
South India and Ceylon. Heyne (Tracta, Hiat. and Stat. Ind., 1814, 243) discusses

fully the possibility of utilising the milk of this and other Euphorbias. Drs.
Riddle, Cheek and Falconer devoted much time and attention to the self-same
subject about 1850. It was observed that after boiling, the milk of this species

becomes brittle, though whilst warm it is ductile and elastic. Gibeme
(Ind. For., 1899, xxv., 84-6) has urged the desirability of the milk of this and Possible TTsefol

other species of tsuithorbta being put to some useful purpose. He found that
nitric acid caused the separation of the rubber. Mixed with mud the milk is

employed in North Arcot in the construction of the flat roofs of houses. It is, in

Gonjam, said to be used to intoxicate and poison crows : for this purpose a little

mixed with boiled rice and given to these birds. The acrid juice is in India
jnerally, well known as a purgative and counter-irritant (especially in the PargatiTe.

jatment of animals), and it is so very painful when applied to wounds or to the
>ye that cattle are fully aware of this iact and will not attempt to break down
hedge of it. (Consult the controversy regarding Angola (Almeldina) Rubber

—

rMpmttloiaea vetaua TiwntcalU.)

Milk.

WaterprooUng
Houses.

EXCCECARIA AGALLOCHA, Linn. ; Fl. Br. Ind., v., 472 ; D.E.P.,

toxb., Fl. Ind., iii., 756-7 ; Gamble, Man. Ind. Timbs., 626 ; Brandis, Ind. gj-;
306-7.

Tree*, 585 ; Prain, Beng. Plants, ii., 955 ; Euphorbiace^. The Blinding fpj,^^
^°^

Cree, gangwa, geor, geria, uguru, gnua, phungali, geva, thillaymaram, tilli,

\illa, tella-chettu, haro, kaduva-pal, tayau, yekin, tella kwiya. It may be
the taggar wood of Sylhet alluded to under Aquilaria (p. 74). A small

Bvergreen tree of the coast and tidal forests of both sides of the Indian

7enin8ula, Burma, the Andaman Islands and Ceylon.
The wood contains a milky juice which hardens on exposure to the air into a Qam.
ck caoutchouc-like substance. The sap which exudes from the fresh-cut bark
very acrid, some say poisonous, hence the name Blinding Tree or arbor ex-

ina (Rumph., Herb. Amb., ii., tt. 79-80). Hooper {Yearbook of Pharmacy, 1899, Rubber.

168) gives an account of the chemistry of this latex, which he analysed with
view to ascertaining its value as a rubber. The Timber is useful for general Timber.

Bntry purposes and for match-making. [Cf. Pharmacog. Ind., iii., 1893,
114-6 ; Ind. For., 1897, xxiii., 150.]
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FAGOPYRUM
TATARICUM
Buck-wheat

BUCKWHEAT
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D.E.P.,
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Catch Crop.

Chief Pood-grain.

Bread.

Spinach.

FAGOPYRUM, Oaertn. ; Fl. Br. Ind., v., 54-5 ; Polygonaceje.
F. esculentum, Afoe«c/? ; Duthie and Fuller, Field and Garden Crops, 1893, pt.

iii., 25, t. 83; Eec. Bot. Surv. Ind., i., 33, 40, 219, 262; Woodrow, Oard. in Ind.,

1899, 430 ; Mukerji, Handbook Ind. Agri., 1901, 56, 260. This is best known as
Buckwheat or Brank, phaphra, kotu, kultu, rajgir, doron, ugla, ogal, hares katu, [

bres, trumha (tramba), etc. Extensively cultivated on the temperate Himalaya '

and lower hills of India, from Afghanistan and Kashmir to Darjeeling, Assam and
Burma. There are many cultivated states, some grown for the grain, others as a
vegetable, and these blend imperceptibly into the wild *'. eytnnsinu, Meissn.

F. tataricum. Gaertn. ; Duthie and Fuller, I.e. 26-8, tt. 84, 96. This is the
kaspat, kala trumba (black trumba), chin, karmabres, ugal, kdthu, trdo rjds, etc.

It is usually known as Black Buckwheat, but as a rule phaphra denotes -*'- *'<«*!ii-

leututn and ugal, p. tatttrie^nu. This form is cultivated throughout the higher
temperate Himalaya, especially on the western extremity between altitudes of

9,000 and 15,000 feet. It is a taller, coarser plant than the other species, having
longer grains (nuts, as they are sometimes called) of a black colour, and with the
angles rounded off and keeled toward the top, instead of being sharp. There are
many cultivated forms, one from Kangra having been treated as a distinct variety
under the name hinmUiiefi.

On the lower Himalaya, between 4,000 and 10,000 feet, F. esculentum
is grown, being sown in July and reaped in October. In the lower reaches

of its mountainous area it is usually raised more as a vegetable than a grain.

Indeed in Northern and Eastern Bengal, Assam and Burma (and even in

the Deccan, the Central Provinces and Bihar) it is often met with (on the

plains) as a catch or garden crop, where it is exclusively used as a vegetable

or fodder. Of the mountains of Assam, Manipur and Burma, it might be

said that a climatic depression exists which admits of plants being grown
two or three thousand feet below their normal habitats. Hence in these

regions the grain-yielding buckwheat becomes an important article of

food at altitudes even below 5,000 feet. In the higher reaches of its area

buckwheat often becomes exceedingly important, more especially F.
tataricum, which, following the spring barley or wheat, is sown in July

and gives a supplementary crop before the early snowfall puts a stop to

agricultural operations. It is frequently utilised as a first crop on new
clearances, and in the most alpine tracts sheltered portions of the grassy

slopes are utilised in giving a catch crop one year and left fallow for several

succeeding years. It may also be grown on soils too poor for wheat and
barley. It seems to succeed fairly well on rocky soils containing a high

percentage of granitic detritus, but not on clay. Lawrence {Valley of

Kashmir, 1895, 338) informs us that buckwheat (both species) can be

grown late on almost any soil, and that in the higher villages F. tataricum.
constitutes almost the only food-grain of the people. In the lower valleys,

he adds, irrigation is sometimes given. Mukerji urges the claims of buck-

wheat as a catch crop ; it yields a return in ten weeks after sowing ;

it can be grown on poor soils and is able to withstand a greater extreme in

heat and cold than can be said of any other known crop. IB
As a human food buckwheat does not hold a high place, since abou^

20 per cent, of the weight is lost in decortication. The nuts are husked and
ground into flour, which is made into bread or eaten as porridge. The
leaves and shoots are boiled as a spinach. For poultry and horses, how-
ever, the unhusked nuts are regarded as very superior, while the straw

is more nutritious than that of cereal. F. fataricam, var. himafaica,
is a better food than F. esculentum, as it is richer in oil and contains less

indigestible fibre.
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8ILPHI0N AND LASEll
FERULA
Asafetida.

[Gf. Kew. Bull., 1893. 3; MoHutohm, Asaeaa. Rept., Kaahmir, 1894, ii,, 6-14;

Harclay. A(jri. Le<U/., 18»5. No. 20. 36tt-7 ; JJiack, Settl. KuUu, 1898, 8-10;
Wntt. Affri., Ledg., 1898. No. 15, 515 ; Thorpe, Diet. Appl. C'fum., 1898, i., $88;
Church, Food-Oraina of Ind., 1901 (suppl.), 9-10; Rawson, Uardnorand Laycxxsk,

Diet. Dyea, etc., 1901, 70 ; Loach, Food Inspect, and Anal., 1905, 213, 239-40.]

^ FERULA, Linn. ; Fl. Br. Ind., ii., 707-8 ; AitchiKon, Tram.

i^tl^nw. Si>c. (2iid. scr.), iii., 67-9. A genua of iimbelliferoiLs herbs which

^EontaiuR some si-xty species found in Europe, North Africa and Central

(Asia. They grow from perennial root stocks, and some attain annually a

height of from 8 to 10 feet. They afford the various forms of Asafetida,

(ialbanum, Sambul, etc.

History.—The ailphion of the early Greek writers was an edible product
derived very possibly from a species of *>riil«, but was not asafetida as accepted

in modem commerce. The laser {laaerpitium) of later writers, on the other

land, was very possibly the medicinal drug of the present day. Though botani-

lly quite distinct, the edible silphion is strongly suggestive of the edible hing

jf modem Indian commerce. [Gf. Oersted, Silphium of the Ancients, in Joum.
^ot., 1873, ii., n.s., 176-9.] Theophrastus {Hist. PI., vi., ch. 3 (ed. Scaliger),

1644, 698-9) speaks of two varieties, one coming from the stem, the other from
le root. Dioscorides mentions two kinds, one obtained from Cyrene, the

ther from Asia. Strabo contrasts the Asiatic gum with that known in Europe.
*lautus (220 B.C.) makes frequent mention of laser, and Galen, ^tius, Oribasius

id Paulus ^gineta all deal with its medicinal virtues. Celsus gives an in-

eresting description, and Pliny bases his encomium on the account furnished by
)io8coride8, but he lays special stress on the fact that silphion had disappeared

id its place been taken by the much inferior laser of Persia. By Sanskrit

ledical authors the gum is hingu and the plant jatuka ; by Arabic writers it is

sa or hiltut, and by Persian anguzan. But so far as can be learned there is no
lassie mention of the distinction between hing and hingra. References to the

aedicinal uses of the drug {hingu or himgu) will be found in The Bower Manu-
ipt (6th century a.d.) (Hoerale, transL, 1893-7, 81, 86, 86, 180, etc).

Myrepsicus was apparently the first writer who combined the Arab name asa

ith the descriptive word fetida, a new name, he tells us, used by the Italians.

Ibn Sina (Avicenna), a Muhamraadan, who lived in the 10th century, mentions
two kinds of asa, viz. tyib (good) and muntin (fetid), while Ali Istakhri, who also

ired about the same time, states that the drug was produced in the desert be-

?een Seistan and Makran. The geographer Edrisi, who wrote about the middle
the 12th century, says that asafetida was collected largely in Western Afghani-

in. It is perhaps significant that Marco Polo, who marched (1290) through a
jat portion of the country where certain grades of this drug are produced, should

ike no reference to it. Garcia de Orta ( 1 663, Goll. , vii. ; also Ball, Comment. , Proc.

oy. Ir. Acad., 1889-91, 393) mentions that it was reported to reach India from
lorasan through Hormuz, but was also grown in Gujarat, and from Dely,

land bordering on Khorasan and Chiman. Acosta {Tract, de las Drogas,

t678. 362) gives many interesting particulars of the drug imported into India.

tacobus Bontius {Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. re Nat. et Med.,

1658, 41) relates that the plant from which asafetida is produced grows in Persia,

between the States of Lara and Gamaron. Mandelslo {Travels, 1638, in Olearius,

list. Mtiscovy, etc., 84) furnishes a similar account. Bontius also states that by
Javans and the Malays and other inhabitants of India it is called hin.

ryer {New Ace. E. Ind. and Pers., 1675, 239) intimates that asafetida is

ithored at a place called Descoon, and says it differs from the stuff the Indians

ill hing, which comes from the province of Carmania.
No satisfactory account of the plant yielding asafetida was given till 1712

(Kaempfer, Amcen. Exot., 537 and pl<). Hove {Tours in Gujarat, etc., 1856, 133), who
visited Bombay in 1787, describes the cakes flavoured with asafetida that he was
given to eat. He also says there are two kinds

—

hing and hingra. Milbum
(Or. Gomm., 1813, i., 133) gives a description of the oommercial drug of his

day, and states that it had been in use nearly 1,000 years. But he was in error

when ho supposed this to be the true asafetida plant. Aitchison. who travelled

in Ejifltom Persia, Baluchistan and .Afghanistan (with the Afghan Boundary
Delimitation Commission of 1884-5) elucidated this obscure subject very largely.
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FERULA
FCETIDA
Asafetida

Gum-resin.
Hing.

Chemistry and
Medicine.

ASAFETIDA PLANT

He found the word kema generic, the asafetida plant being anguza-kema, and
Ammoniacum kandal-kema. [Cf. Stapf, Kew Bull., 1907, 375-88.] Commenting
on this view, the authors of the Pharmacographia Indica (ii., 143) observe, " It

would appear then that the kind of asafoetida called tyib by the Arabs and their

followers is the drug of European commerce, the produce of Feruin fiBtiaa, Regel,

and not that of f. ninaeea, Boiss., which produces the hing of India." Holmes
in the Pharmaceutical Journal (3rd ser., xix., 21—34, 41-4, 365-8), and the various
Musevun Catalogues of the Phamaceutical Society of Great Britain, has afforded
many useful particulars and focussed the practical results of recent research. A
long account of the philology of the word " asafoetida " is given by Prof. J.

Attfield (Yearbook of Pharmacy, 1897, 351-6), who, after consulting Dr. Murray
(editor of the Oxford Dictionary), had come to the conclusion that it should, both
in English and Latin, be rendered " asafetida." When discussing the hing and
hingra, it seems probable that it would be more correct to assign these to groups
of species rather than to say that they were each the product of one species.

Indeed it would appear that the part of the plant from whence procured, the
season of the year when collected, the methods of preparation and degrees and
materials of adulteration, exercise considerable influence on the quality and
flavour of the resulting drugs. It is, however, convenient to group the com-
mercial resinous products of wertiia under three chief species :

—

F. alliacea, Boiss. ; Bentley and Trimen, Med. PI, 1880, ii., 126

;

Dymock, Mat. Med. W. Ind., 1885, 381. In Kliorasan it is called

angusheh, in Kirman, zendebuj, while it is also known by the following

names

—

hing, anjuddn, vagdrni, abhushaharu hing, Myam, perun gayam,

inguva, anguza, etc. A herb which grows to a height of 2 to 4 feet. It

is found wild (is not, at all events, cultivated) in Eastern Persia in the

neighbourhood of Djendack and Yezd, and in Khorasan near Seharud,

Nischapur, Meshed, Dehrachtindjan and Kerman. It prefers a stony,

arid soil, and is found at an altitude of 7,000 feet. This plant is the

chief source of the asafetida used in India and known as hing (which

means pure or superior hingra), while that of European commerce is the

product mostly of F. f'wUda—hingra.

This might be spoken of as the edible form. The Gum-resin is obtained by
wounding the upper part of the root, from which a small quantity of a fine

gum escapes and is collected. The living root is then sliced daily, or every two
or three days, with the exudation adhering to it, till exhausted. The whole
mass, consisting of alternate layers of root and gum-resin, is then packed in a
skin. As found in the market, the resin consists of a blackish-brown, brittle

mass of extremely fetid odour, unadulterated with earth or gypsum, but always
with slices of the root. In Bombay it is sometimes adulterated by the addition

of gum-arabic, and the cheaper sorts contain an undue proportion of root.

Adulteration with sliced potato also takes place.

The resinous mass contains an abundant essential oil which differs from that

of hingra in having a reddish hue, a higher specific gravity, and a stronger

rotatory power. An alcoholic tincture is not precipitated by acetate of lead,

nor is the sulphuric-acid solution fluorescent. From earliest times the gum has
been held in esteem by Eastern doctors. It is a carminative and antispasmodic,
and taken daily is said to ward off malarial fever. It is also recommended as

a vermifuge. [Cf. Pharmacog. Ind., 1890, ii., 141-7 ; Kanny Lall Dey, Indig.

Drugs Ind., 1896, 127-8 ; Thorpe, Diet. Appl. Chem., 1898, ii., 273.]

F. fcetida, Regel ; Drude, in Engler and Prantl, Pflanzenfam., iii.,

231 ; Kew Mus. Guide, 1907, No. 1, 115 ; hingra, anguza-Jcema, Jcurne-

Jcema, khora-kema, vaghayani, hingu, etc. A herb with a circular mass
of foliage, springing annually from a perennial root stock. It grows in

Southern Turkestan, Persia and Afghanistan. This would appear to

have been the Persian plant sent by Dr. Guthrie of Edinburgh, and grown
in the Botanic Gardens there in 1780. [Cf. Phil. Trans., 1785, Ixxv., 36.]

Ouip-resln.—This is the Eiu-opean drug of commerce, and is obtained from
Laristan in Persia and from Herat in Afghanistan. It is collected in June,
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HING AND HINGRA

II

I

FERULA
OALBANIPLUA

Qalbanum
tho method pursued being briefly an foliowh :—The tap-root* ore exposed for CoUocUoo.

H couple of inohes. A thick Blice is cut from the top, from which a quantity of
milk exudoH. The root ia then protected from the Bun by a domed Htructure,
A t(» A inohoH in height, called a khora, formed of twigB and clay and which ha« an
npcnin;; towards tho north. In five or six weeks' time a thick, gummy, reddish
suh^tanco uppt>ars in irregular lumps on the exposed suhstanco of the root.
This is scraped off or removed along with a slice of the root, and placed in a
leather bag. It was reported that the plants were sometimes operated upon
more than once during the season. The gum is next carried to Herat, where it

is deliberately adulterated. [C/. Aitchison, P/wrw*. Joum. and Trana., Dec. 11, Adalt«»tiaa.

tl88(J.]

Masson {Joum. Kalat, 1848, 451-3) speaks of the plant as flourishing
in Seistan, the gum being collected as nushki. Bellow, in his account, says
that after cutting the plant through, above the root, three or four incisions are
made in tho stump, and the operation of incision is repeated every three or
four days, so long as sap continues to exude. A particular sort is mentioned by
the same writer as being obtained solely from the node or leaf-bud in the centre of
the newly sprouting plant. This kind is never adulterated, and may be the fine

I

quality of the drug known as Khandahari-hing (Pharmacog. Ind., ii., 151). The
common form is much adulterated by a kind of red clay (tatvah), by wheat or
barley flour, and by powdered gypsum. It is also mixed with slices of the
root. All species of the drug have a powerful, garlic odour, and a bitter acrid
taste. Except Khandahari-hing, tbus variety of asafetida is not used in
India.

Maynard and Prain, on the Botany of Baluch-Afghan Boundary Commission
of 1896 {Rec. Bot. Surv. Ind.. i., 130-1), furnish interesting details of the
collections of the commercial article on the hills between Stunuli and Robat.

t

Asafetida, they observe, affects bare rocky hillsides. It is the plant, or at least

one of the plants, that people from Kandahar yearly visit the Koh-i-Sultan
to collect. Sir Arthur H. McMfihon described the collection of the gum from
personal observation. The heads are cut down to within one or two inches of

the ground. The cut ends are then covered with a little dry earth in order,
the collectors say, to keep the wind off. After twenty hours the people collect

what has exuded tmd cut the stalk down another eighth of an inch. But the

1^ milk is not allowed to dry in the sun ; to obviate this the collectors build

^p small stone traps, open at one side, over each plant, in order to keep off the
^^ sun's rays. The juice when partly dried is mixed with some kind of earth,

like fuller's-earth ; this is merely to increase the weight, and not with any idea

I of improving the quality. Doubtless the precautions taken to prevent drying
^ft are mainly with a view to facilitate this subsequent adulteration.

^P Asafetida consists of resin, gum and essential oil in varying proportions. Medicine.
* but the resin generally amounts to more than one-half. It is partly soluble in

ether or chloroform. The oil may be separated by distillation. It is light-

yellow, with a pungent odour, and if exposed to the air evolves sulphuretted
hydrogen. An alcoholic tincture of the drug is precipitated by acetate of lead,

I

^_ and a solution in sulphuric acid is fluorescent. Medicinally it is used in Europe
^^H as an antispasmodic and stimulant (see Vinegar, p. 1110).

^H According to Bellew, Masson and Aitchison, the Natives of Bokhara employ
^H the leaves as a green vegetable, while the white underpart of the stem of the full-

' ^f grown plant is considered a delicacy when roasted and flavoured with salt and
butter. [Cf. Borszczow, Fertdaceen, 1860, 3-26 ; Pharmacog. Ind., 1890, ii., 147-
52; Oard. Chron., 1896, 330-1 ; Thorpe, Diet. Appl. Chem., 1898, ii., 273 ; Dutt,
Mat. Med. Hind., 1900, 175-6; White and Humphrey, Pharmacop., 1904, 82-3

;

Tschirch, Die Harze und die Harzbehdlter, 1906, i., 360-76.]

F. gralbaniflua, Boiss. & Buhse.—This is the chief source of the drug
known as Galbanum ; hireja, ganda-biroza, badra-kema, barzed. It is a

native of Persia (especially Shiraz and Kirman), from which the gum is

imported into Bombay and re-exported to Egypt and Turkey. Around
Gulran it is reported to be specially common.

Oum-realn.—There are three kinds known in commerce : Levant, Persian, Onm-
Solid, and Persian Liquid. The first comes from Shiraz, and is known as khtusnib;

the second has an odour of turpentine, £md the third is the gao-ahir or jawdahir. As
met with in India, gao {jao)-ahir is a yellow or greenish semi-fluid resin, generally

mixed with the stems, flowers and fruits of the plant. It is obtained from the
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stem, which, when injiired, yields an orange-yellow gummy fluid. Generally,

however, the galbanum of commerce forms round, agglutinated tears, about the
size of peas, orange-brown outside, yellowish-white or bluish-green inside. The
odoiar is not disagreeable like that of asafetida, and the taste is bitter.

Medicine. Galbanum consists essentially of about 65 per cent, resin, 20 per cent, gum,
3 to 7 per cent, volatile oil. The oil is obtained by distillation with water or by
extraction with petroleum ether. In medicine, galbanum is administered in-

ternally as an expectorant, and externally it enters into the composition of

plasters. \Gf. Cooke, Rept. Gums, Resins, etc., in Ind., 1874, 60-1 ; Bentley and
Trimen, Med. PI, 1880, ii., 128 ; Pharmacog. Ind., ii., 152-6 ; Thorpe, Diet. Appl.
Ghem., 1898, ii., 274 ; Schimmel & Co., Semi-Ann. Rept. April-May, 1901,

36 ; Chem. and,Drugg., 1901, lix., 374-5 ; Tschirch, I.e. 346-58.]

F. Napthex, Boiss. ; Narthex asafcetida, Falconer, Trans. Linn.

Soc., 1846, XX., pt. i., 285-91 ; Balfour, Trans. Roy. Soc. Edinh., xxii., pt.

ii., 261-8, pi. 20-1. This plant owes its discovery to Falconer, who found

it in 1838 in Western Tibet on the slopes of the mountains dividing that

country from Kashmir. From the plants thus collected seeds were sent

to the Edinburgh Botanic Gardens and thence distributed all over Europe;^
Holmes mentions that in a letter Aitchison reports that he had come oi

jr. xarthex at the very locality where he believed Falconer originally found it^
He also says that Sir W. R. Lawrence, during his official tour through Jammu
and Kashmir in 1893, saw the plant in flower between Astor and twenty miles
north, near Doian. This plant was at one time accredited as the source of Tibetan
asafetida, but as already mentioned the European drug comes from Persia and
may be accepted as the produce of F. f«ptitin and the Indian of *\ niHacea.

[Cf. Rec. Bot. Surv. Ind., i., 40 ; Holmes, I.e. Aug. 1894, 131 ; Kew Bull., March
1895, 67 ; Chem. and Drugg., 1901, hx., 374-5.]

Imports. Trade in Asafetida.—The following figures are returned as the

Trans-frontier imports of asafetida into British India from Afghanistan,

Seistan, etc., for the years 1902-7 :—1902-3, 1,368 cwt., Rs. 1,73,760

;

1903-^, 2,055 cwt., Rs. 2,63,891 ; 1904-5, 2,036 cwt., Rs. 2,58,762

;

1905-6, 1,106 cwt., Rs. 1,38,901 ; 1906-7, 1,820 cwt., Rs. 1,59,873.

During the years 1903-4 the Imports by sea were 13,343 cwt., valued at

Rs. 4,89,538 ; and in 1906-7, 6,062 cwt., valued at Rs. 2,42,635. Practi-

cally the whole of the foreignimports came from Persia and went to Bombay.
Exports. The Exports are returned both as foreign re-exports and as Indian produce.

The latter of course means asafetida brought to India by land routes.

Of the foreign produce, 1,612 cwt. were exported in 1903-4, valued at

Rs. 53,440; and 1,250 cwt., valued at Rs.' 39,758, in 1906-7. Practically

the whole went from Bombay. Of the so-called Indian produce, 332 cwt.,

valued at Rs. 13,548, were exported in 1903-4, but sank to 51 cwt., valued

at Rs. 2,043, in 1906-7. The export figures should, however, be regarded

as having reference to hingra, while the returns of imports are both hingra

and Mng. [Cf. Brit, and Colon. Drugg., 1905, xlvii., 96, 120, 479, 504.]

D.E.P., FICUS, IJnn. ; King, Ann. Roy. Bot. Gard. Calc., 1888, i., tt.

ill., 342-62. 1-232 ; Fl. Br. Ind., v., 494-537 ; Talbot, List Trees, etc., 324-31 ; Gamble,
Man. Ind. Timhs., 636-51 ; Prain, Beng. Plants, ii., 971-83 ; Cooke, Fl.

Pres. Bomb., ii., 643-55 ; Brandis, Ind. Trees, 1906, 598-610 ; Urticace^.
A genus of trees, shrubs or climbers, sometimes epiphytic, which contains

about 600 species. Most are tropical, and, according to Hooker, 112 are

Indian. They have a milky sap which contains caoutchouc, and F,
elastica is one of the chief sources of the India-rubber of commerce.

Banyan F. bengralensis, Linn. ; Woodrow, Man. Gard. in Ind., 1899, 453

;

Tree. Ind. Gard., Jan. 4, 1900, 3 ; Rec. Bot. Surv. Ind., iii., 102 ; 1905, 279. The
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Banyan Troe, bor, bar, bargat, but, bat, ranket, kangji, barelli, w6ra, kurku,

baagat, phagwari, wur, wad, ala, mari, ahlada, gilike mara, peralu, pyt-

nyoung, maha-nuga, vata, etc. A large tree which throws down numeroiw
aerial roots from the branches. It is found in the Sub-Himalayan forests

from Peshawar to Assam ; in the deciduous forests of Bihar, Chota

Nafjpur, Orissa, Circars, Central Provinces, Bombay Presidency and South

India ; less commonly in evergreen forests and in the low country of

Ceylon. It is wild, but doubtfully indigenous, and is also largely planted

throughout India for its shade. Indian Gardening gives an account of

the famous specimen in the Botanic Gardens, Calcutta ; described also

by Sir George King (1895) in the Guide to these Gardens.

It yields an inferior Rubber. According to Hooper (Rept. Ixibor. Ind. Mwi.
(Indust. Sec), 1905-6, 25), the latex contains only 12-4 per cent, of caoutchouc
and 82'2 per cent, resin. Is employed in Lahore in the oxidation of copper. As
a Medicine the juice is applied externally for pains and bruises, and used as

an anodyne in rheumatism. An infusion of the bark is regarded as a powerful

tonic in the treatment of diabetes. The leaves are heated and used as a poultice.

The fruits ripen from March to June, according to locality, and are eaten in

times of famine ; it would moreover appear, in addition, that in many parts

of the country the young tender shoots and leaves, as also the bark, are eaten.

[Agri. Ledg., 1904, No. 4.] The twigs and leaves are grazed as Fodder by
cattle and elephants. The Wood is of little value, but is durable under water

and, therefore, utilised for well-curbs. If carefully cut and seasoned it can be
made into furniture, and is sometimes employed for boxes and door-panels. The
wood of the aerial roots is used for tent-poles, cart-yokes and banghy-poles.

The banyan is one of the numerous hosts of the Lac insect. By the Hindus it

is regarded as sacred, and plays a great part in connection with their religious

ceremonies. [Cf. Pliny (Holland, transl.), i., 360 ; Linschoten, Voy. E. Ind. (ed.

Hakl. Soc), ii., 63-8 ; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soc), ii., 370,

etc. ; Tavemier, Travels Ind. (ed. Ball), ii., 198 ; Fryer, New Ace. E. Ind. andPera.,

1672-81, 105 ; Buchanan-Hamilton, Stat. Ace. Dinaj., 163-4 ; Hobaon-Jobaon
(ed. Crooke), 65-7 ; Pharmacog. Ind., 1893, iii., 338 ; Yearbook of Pharmacy, 1899,

466-7 ; Agri. Ledg., 1901, No. 9, 212, 235, 263 ; 1902, No. 1, 53 ; Joret, Lea PI.

dans VAntiq., etc., 1904, ii., 291-2 ; Workman, Through Town and Jungle, 1904,

39-40 ; Dunstan, Imp. Inst. Tech. Repts. (on laticea of F. comosa and F. indica),

July 13, 1905 ; Cunningham, Plagues and Pleasures of Life in Beng., 1907,

65-86, 339, 358-60.]

F. Capica, Linn.; Rec. Bot. Surv. Ind., i., 136 ; Woodrow, Gard. in Ind., Edible Pig.

1899, 451-3 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 211-3.

This species is the Edible Fig of Europe, the Smyrna Fig, also anjir, kimri,

fagu, fagdri, shimai-atti, tiethie, ten. Several varieties are cultivated in

many parts of India, especially in Baluchistan, Afghanistan and Kashmir.

A rich and mouldy soil is required with a considerable quantity of lime com- Oaltivation.

bined with thorough drainage. The trees are propagated by cuttings, of one-year-

old wood, planted in shady beds in February. There should be about 10 to 12

feet between each root. As a fertiliser about 50 lb. of well-decayed village sweep-
ings may be applied to each tree after the crop is gathered. The plant begins

to bear Fruit in the second or third year after transplantation and continues for

twelve to fifteen years. It fruits twice a year. The first season commences in

June-July, but it is not allowed to ripen leet it should injvure the second crop,

which commences in Jtinuary and is by far the most valuable. Figs for drying

should be cut from the tree and carefully placed in trays and boxes. To improve
the colour and soften the skin, the figs, before drying, are sometimes exposed
to the fumes of burning sulphur or are dipped in a hot solution of salt, saltpetre

or lye.; but the former practice gives the fruit a very unpleasant taste and is

injurious to the health of the consumer. The drying ground should be a clean

space outside the orchard where the figs may be exposed to the full rays of the

sun. The figs should be turned twice a day at first, and once a day in the later

stages. Drying within six or seven days yields the best quality. So far as India
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is concerned it would appear that the most approved variety is that found at
the village of Khed Shivapur, 14 miles south of Poena at an altitude of about
2,200 feet, but the fruit of Baluchistan, Afghanistan and Persia is superior to

the Indian. As a Medicine, the dried fruit is demulcent, emollient, nutritive

and laxative. [C/. Pharmacog. Ind., 1893, iii., 342-5 ; Eisen, Handling and
Curing of Figs, (in Ind. Agri., Nov. 1, 1897, 348 ; April 1897, 128 ; Feb. 1,

1898, 57 ; Dutt, Mat. Med. Hind., 1900, 291 ; Repta. Agri. Exp. Stat. California,

1894, 1896-8, 1900, 1903-4 ; Cyprus Journ, 1905, ii., 76.]

F. Cunia, Ham. -, Rec. Bot. Surv. Ind., ii., 65, 139; iii., 103; Agri. Ledg., 1904,
No. 4, 27-8. The kheionau, dumhur, riu, kanhya, sangji kanai, poroh, ye-kha-ong,
jonua, etc. A moderate-sized tree of the Sub-Himalayan tract from the Chenab
eastwards ascending to 4,000 feet, Bengal, Orissa, the Circars and Burma,
usually on the banks of streams or in ravines. Lac is produced on this tree. A
fibre is obtained from the bark which is used for tying the rafters of Native houses.
The fruit ripens about July to October and is eaten in India, though somewhat
insipid. The wood is not used economically. The leaves are rough and some-
times employed in place of sandpaper.

F. elastica, Boxh. ; see India-rubber (pp. 651-5).

F. glomerata, Roxb. ; Rec. Bot. Surv. Ind., ii., 139, 188 ; iii., 103.

The gular, aroa tue, jagya dumar, dumer, Iowa, dimeri, tchongtay, ihoja,

panwa, krumbal, hatbar, dadhuri, umbar, ormul, rumadi, atti, moydi, Jculla-

kith, yetha-pan, udumbara, etc. A large tree noticeable from its being

deciduous in the middle of the rainy season. It is found on the Salt

Range, the outer Himalaya and Sub-Himalayan tract from Kashmir
eastwards ; in Assam, on the Khasia hills and in Bengal ; in Burma,
Central, Western and Southern India, and in Ceylon.

It produces a viscid Gum which is made into birdlime ; Hooper {Rept.

Labor. Ind. Mus. (Indust. Sec), 1906-7, 6) mentions that the latex contains only
4'9 per cent, caoutchouc and 94*0 per cent, resin. It bears large fruits in profusion,

which ripen all the year round, are eaten both ripe and unripe, and are con-
sidered a useful famine Food, being ground to a powder and mixed with flour.

The leaves are used for cattle and elephant fodder. The Wood is not durable,
but is utilised for well-frames and fur rough purposes, such as outhouse doors
and cross-pieces lor carts. \Cf. Pharmacog. Ind., 1893, iii., 338-42 ; Duncan,
Dyes and Dyeing, Assam, 1896, 25; Innes, Jungle Prod., 1897, 8, 11 ; Dutt.
Mat. Med. Hind., 1900, 321 ; Agri. Ledg., 1902, No. 1, 53 ; 1904, No, 4, 28-30.]

F. infectopia, Roxb.; Rec. Bot. Surv. Ind., l, 94 ; ii., 138, 188, 340, eta

The pilkhan, ramanjir, pdkri, kaim, pdkar, baswesa, prab, safed kabra,

kangji, pepere, serilli, war, batbar, jangli pipli, trimbal, bassari, jovi,

tsjakela, nyaunggyin, kalaha, plaksha, etc. A large (at first often

epiphytic) tree found in the Sub-Himalayan tract from the Salt Range
to Sikkim, and thence throughout India, Burma and Ceylon. It is

more commonly planted than wild. There are in India three varieties.

The bark is said to yield a fair Fibre. The bark is one of the five known as

panchavalkala, or the five barks. The young shoots are eaten by the Natives,

and the leaves make good elephant and cattle fodder. The Wood is sometimes
used for charcoal, but not otherwise. [Cf. Dutt, Mat. Med. Hind., 1900, 235

;

Innes, Jungle Prod., 1897, 9.]

F. religriosa, Linn. ; Cameron, For. Trees Mysore and Coorg, 1894,

283-4 ; Rec. Bot. Surv. Ind., i., 70, 89, 185, 209, etc. ; Ind. Gard., March

1899, 87 ; Woodrow, Gard. in Ind., 1899, 453. Known as the pipal or

peepul, the asvattha of the classics, and by the following, among many
other vernacular names :

—

pipal, ashvatha, aswat, hesar, jari, bor-bur,

ali, arasa, rdi, ragi, basri, haspath, nyaung-baudi, bo, etc. A large tree

(usually starting as an epiphytic) without aerial roots. It is found in

the Sub-Himalayan forests from the Panjab eastwards ; Bengal, Orissa

538

1



FISHERIES OF INDIA
FISH

AND FISHERIES

iteorad.and the Circars ; Central India and Upper Burma. Is oxtenaively culti

vjitod and held sacred both by Hindus and Buddhists.
'V\w biirk yioUIs a tenacious milky juico, which hardens into a substance Milky Sap.

iLbfinbling Caoutchouc. Hooper (Rept. Labor. Ind. Mtu. (ladiut. Sec.), 1905-6,

25) mentions that a sample exaininwl by him contained only 12*6 per cent,

fttoutchouo and 84'8 per cent, rosin. The stem has also been stated to afford a
resinous Gum, used as sealing-wax and employed by artificers to fill up the Oum.

cavities of hollow ornaments. In the Ahmedabad Qazetteer (iv., 24) it is said to

pive a wax which is used in staining ivory red, but as this tree is one of the chief

sources of Lac, this gum may simply be the excretion of the lac insect and not a l^o,

gum at all. Among the Santals the milky sap is known as I6rd. A birdlime is

prepared from it, called ahelim in the Deccan. From the bark a Fibre is extracted. Fibre,

which was formerly made into paper in Burma and employed in the manufacture I'lipcr,

of the umbrellas of that province. The bark is a useful Tan and yields in boiling Tan.

water a dye of a faint reddish-fawn colour. With other barks it is converted into

a black Dye, while the root boiled in water with alum gives a pale pink on cotton Dye.

cloth. The leaves, bark and fruit are all employed in Native Medicine. The Medicine,

small figs as also the bark are used as famine Foods, and the twigs and leaves as

elephant and cattle fodder. The Wood is utilised for packing-cases and for fuel, Fodder,

occasionally also for charcoal. [Gf. The Bower Manuscript (Hoemlo, transl.). Timber.

1893-7, 186 ; Dvmcan, Dyea and Dyeing, Aaaam, 1896, 25 ; Innes, Jungle Prod.,

1897-9; Agri. Ledg., 1902, No. 1, 53; 1904, No. 4, 31 ; Joret, Lea. PI. dana
UAntiq., etc., 1904, ii., 293-4.]

FISH AND FISHERIES OF INDIA.—Day, Fa. Br. Ind. {Fish, D.B.P.,

2 vols.) ; Pisces. The information available regarding the Fish and i"-* 363-97.

Fisheries and the associated industries of India is very extensive and

varied. The space available here may perhaps accordingly be best utilised

by furnishing as complete an enumeration of the more valuable works, reports

and magazine articles as possible. This may be referred to (1) a citation of

general publications, then followed by (2) a series assorted provincially :

—

Marco Polo, Travels, 1290 (Fish in Aden) (ed Yule), ii., 377 ; Linschoten,

Voy. E. Ind., 1598 (ed Hakl. Soc), ii., 11-7 ; Mandelslo, Travela, 1662, in Olearius,

Hist. Mtiacovy, etc., 87 ; Fryer, New Ace. E. Ind. and Pera., 1675, 67, 116, 119 ;

Tavemier, Travels Ind. (ed. Boll), 1676, i., 75 ; Terry, Voy. E. Ind. (ed. 1777),

7-11 ; Buchanan-Hamilton, Fishes of the Ganges, 1822, in Montgomery Martin,

Hist. E. Ind. (a work that incorporates all the results of Buchanan-Hamilton's
survey of the districts of Bengal, 1807-13), 1838, 3 vols. ; Crawfurd, Joum.
to Ava, 1834, ii., 176; Robinson, Desc. Ace. Assam, 1841, 119-23; Cantor,

Fishes of the Bay of Bengal, in Proc. Roy. As. Soc., 1838, 52 ; Royle, Production

Isinglass, 1842 ; Vigne, Travels, 1848, ii., 409 ; Crawfurd, Diet. Ind. Islands,

137-8 ; Day, Rept. Fresh Water Fisheries of Ind. Empire ; also Sea Fiaheriea,

1873 ; Day, Fishes and Fisheries of Beng., in Hunter, Stat. Ace. Beng., xx.,

1-120 ; Thomas, The Rod in Ind., 1897 ; Anderson, Mandalay and Momein,
1876, 24 ; Anderson, Fisheries Exhib. Cat., 1884 ; Hunter, Fish Curing, in Imp.
Oaz., 1885, i., iii., v., xii., etc. ; Bailey, Bamboo Fishing Rods, Ind. For., 1887,

xiii., 522 ; 1888, xiv., 418 ; 1889, xv., 92 ; 1897. xxiii., 148, 207-8 ; Joum.
Bomb. Nat. Hist. Soc, xii., 194-201, 404-9; xiii., 113-20, 355-61; also Trawling,

xii., 580-5; Townsond, Deep Sea Fishing, xiv., 372-4; xvi., 318-33; Bassett-

Smith, Poisonous Fish, xv., 719-20; Simmonds, Waste Prod., 1876, 120 ; Allen,

Comm. Organic Anal., 1898, iv., 20-73 ; Hobson-Jobson (ed. Cooke), 1903, 126;
Leach, Food Inspect, and Anal., New York, 1905, 198-9.

Bengal : Buchanan-Hamilton in Montgomery-Martin, I.e. Bihar and Patna,
227-9 ; Bhagalpur, 149-52 ; Dinajpur, 765-74 ; Pumea, 190-4 ; Rangpur,
584-94; Oorakhpur, 508-11 ; Sen, Rept. Agri. Stat. Dacca, 1889, 57-60; Banerjei,

Agri. Cuttack, 203. United Provinces: Oaz. Bandelkhand, 1874, i., 249-50;
Meerut, 1875, ii., 52-8 ; Etawa, iv., 245-6 ; Oudh, 1878, iii., 99-100 ; Oorakhpur,
1881, vi., 318-20 ; Baati, 1881, vi., 579-82 ; Sliahjahanpur, 1888, ix., 34-9

;

Himalayan Diat., 1881, xi., 79-81. Panjab : Oaz. Muzaffargarh, 1883-4,

30-2 ; Ludhiana, 1884, 17 . Baluchistan : Hughee-Buller MS., New Oaz.

Bombay and Sind : Oaz. Kaira, 1879, iii.. 20-4; Ratnagiri, 1880. x., 99-103;
Thana, 1882, xiii., 54-9 ; Kanara, 1883, xv., 107-12, 300-14 ; Kolaba^ 1883,
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xi., 37-9, 68-71; Janjira, xi., 474-82; Kathiawar, 1884, viii., 106-7, 154;
Ahmednagar, 1884, xvii., 41-5 ; Sholapur, 1884, xx., 18-22, 151-6 ; Dharwar,
1884, 42-4 ; Poona, 1885, 87-93, 387-93. Central Provinces : Fiiller,

Fishing Instruments, 1883. Mysore : Buchanan-Hamilton, Joum. Mysore,
etc., 1807, iii., 105-6, 342-5. Madras : Sturrock, Man. S. Canara, 1894, 46-8

;

Thurston, Sea Fisheries of Malabar and S. Canara, in Madras Mus. Bull.,

1900, No. 2. Andaman Islands : Admin. Repts. Burma : Fenwick, Joum.
Agri.-Hort. Sac. Ind., 1849, vii., 67; Sineaton, Fishing Implements (reprinted

by Mukharji in Amsterdam Exhib. Cat., 1883) ; Br. Burma Oaz., 1880, i., 641-97,
417-8; Settl. Bassein, 1883, 20-2; Gaz. Mergui, 1880, 19-28; Henzada, 1886, 7;
Amherst, 1893, 31-7,39; Sagaing, 1903, 29-32; Toungoo, 1901, 25; Rept.

Inland and Sea Fisheries in the Thongwa, Myaungmya and Bassein Dist. and
Turtle-banks, Irrawaddy, 1902; Max and Bertha Ferrars, Burma, 1900, 89-90;
Nisbet, Burma under Brit. Rule and Before, 1901, i., 361-2.

The following are some of the chief commercial headings under which
particulars regarding fish and fish products may be found in this work :

—

Beche-de-Mer (p. 122); Fish and Fisheries (the present article); Fish-

maws and Shark-fins (p. 542) ; Isinglass and Glue (pp. 542-3, 695)

Oils and Fats—Animal (pp. 811-4).

Other kindred subjects are :—Pearls and Pearl Fisheries (p. 557)

;

Shells : Conch, Chank, Mother-of-Pearl, etc. (pp. 558, 989).

If may be said that while the products afforded by fish are many an<3

varied, the information available regarding them is fragmentary and un-
satisfactory. The majority of fish are of course cooked and eaten either

fresh or after being salted, sun-dried, smoked, pickled, preserved in oil, etc.,

etc. But unfortunately it is next to impossible to learn actual particulars

of the fisheries and fish-curing industries that could be regarded as of a
practical and commercial value. Much has been published, but either of'j

a purely scientific character or of a most discursive nature.

PRODUCTION.—Bengal.—In the trade returns of Bengal, for example,
repeated mention is made of exports in dried fish and prawns. It is also

known that a fair business is done in smoked, pickled or otherwise pre-

served mango-fish, hilsa (sable), and hegti (cock-up), the last mentioned
being often prepared in the form known as " tamarind-fish," but nothing!
for certain is known of the sources of supply or the centres of manufacture
in Bengal or even in Calcutta. It is recorded that Calcutta obtains fish

from Goalundo, from East Bengal, from Diamond Harbour, from Mutta
and other localities in South Bengal. Moreover, though repeated efforts

have been made (and indeed are being made) to organise a systematic supply
of sea-fish, the Calcutta market is almost exclusively met by fresh-water

fish. The supply of excellent hegti, procured both direct from the rivers

or from special rearing-tanks, is very great and the quality excellent.

During their respective seasons both mango-fish and hilsa are plentiful, the
latter caught very largely in the Ganges and conveyed by special fish trains

to Calcutta. Tank-reared fish may be spoken of as an important feature of

the Bengal supply. The sale of live fry for the purpose of annually stocking
tanks is accordingly a fairly important special industry. The fry are

caught on the surface of the shallow water near sandbanks in the rivers, and
are carried inland in earthen pots to be sold to the owners of rearing-tanks.

Upper India may be spoken of as entirely dependent on its rivers

for its supply of fish. At one time a great effort was made to convey
sea-fish from Karachi as far inland as Simla, but the venture was
evidently not profitable as it was discontinued. The military stations

of the Panjab, however, do in some cases get fresh sea-fish from
Karachi. Near the larger rivers the towns such as Lahore, Delhi, Agra,
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Allahabad, etc., obtain a fair supply at certain seasons, but fish is by no

moans the important article of diet in Upper India that it is in the western,

southern and eastern provinces. In Assam excellent river-fish may be Assam.

hail, one of the moat highly prized being the baaaa, which when smoked

is an excellent addition to the breakfast table, and by some the King-fish

—SeiHiplotuM marclellanfti (Day, I.e. i., 281)—or sundari is even more

highly prized.

Bombay and Sind.—The trade returns of Bombay frequently make Bombay
mention of bummelo (" Bombay duck "), " tamarind-fish " of various ^^
qualities, such as seir (white-pomfrot)—the best quality. Bombay has **'**'

an excellent supply of sea-fish, and accordingly fresh-water fish are nearly

as rare in the western capital as sea-fish are in the eastern. Calcutta

visitors to Bombay accordingly much appreciate the pomfret and sole

they receive there, just as the Bombay visitors extol the Calcutta begti

and mango-fish. Bombay oysters have, as a rule, an evil reputation among
Europeans, but all the same there exist extensive beds for their production

and a by no means unimportant traffic in that shell-fish. The exports to Exporta.

China of Shark-fins and Fish-maws (see p. 549) are by far the most

important single item in the Bombay foreign trade in fish. Karachi holds,

however, an even more important position in the fish trade of "Western

India than Bombay. The oysters of Karachi are regarded as the best in all Oystm.

India. The pomfret, sole and other fish procured in Karachi are excellent,

and of a flavour only to be compared with those in the extreme south,

such as at Cochin and Calicut. A large trade is at the same time

done in shark-fins and fish-maws from Karachi, as also in Isinglass and

Fish-oil (p. 545). The Persian Gulf traffic in salted and sun-dried fish is

very ancient. Marco Polo {Travels, 1290 (ed Yule), i., 102, also n. 109)

alludes to the people of Hormuz living on dates and salt fish. Date and

dry- fish diet is alluded to also by Ibn Batuta.

Madras.—This is perhaps the most important province in the fish South

trade of India. From ancient historic times the sun-dried, salted and India.

pickled fish of the southern Malabar Coast have not only permeated over Fish Curing,

a large part of India but been carried to foreign countries. Difficulties in

the Indian fiscal regulations with salt have for some years been loudly pro-

claimed as having restricted if not curtailed that industry, and the subject

has received (and is receiving) the most careful consideration not only of

the local but of the Imperial Government. The tamarind-fish of Cochin

is chiefly made from the seir, and the fish-oil—so much extolled over India oii.

—is made mainly from the sardine (see Oils, pp. 544-5). Under Beche-

de-Mer (pp. 122-3) reference has been made to the Madras traffic in sea-

slugs. Oysters are specially cultivated at several centres, and the supply Liberal supply,

is both large and excellent. South India has thus a liberal stock of most

admirable sea-fish (pomfret, sole, sardine, etc.) of all kinds, and in the

vicinity of its large rivers a supplementary supply of fresh-water fish.

Important fisheries exist, as well as valuable industries in Pearls, Conch,

Chank and Mother-of-Pearl (see p. 557).

Burma.—Speaking of Further India, the trade returns show a con-

siderable traffic in locally produced sea-slugs, as also in foreign slugs

imported and to a certain extent again re-exported. There are also

valuable local fisheries and fish-curing centres in Burma. The salting and

preserving of fish have in fact assumed special forms more or less character-

istic. The Gazetteer of Upper Burma and the Shan States (ii., pt. i., 433)
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gives, for example, a useful sketcli of the fisheries and trade in fish on the

Irrawaddy.

CHIEF INDIAN FISH AND FISHERIES.—The following are some of

the more important aspects of the fish supply of India, of fish products, and
of the special preparation of fish, met with in Indian commerce :

—

1. "BOMBAY DUCK" OR BUMMBLO FISH.—This is the fish—»r«»-j*o<lon
netiereus (Day, l.c. i., 412), known in the vernactilar as nehare, bumalo, cucah
sawahri, coco Tnottah, luli, etc. It is common in the seas and estuaries of India,
more especially Bombay. It is highly esteemed as food when eaten immediately
after beiag caught. Since it rapidly goes bad, it is at once salted and subse-
quently sun-dried, and in that condition alone is known to most people. It is the
relish served with curries that bears the name " Bombay Duck "—a quaint and
obscure name that has an analogy in " Digby chicks." Boswell {Tour to the

Hebrides, 1773) compares the Bombay ducks to the sun-dried whitings of

Aberdeenshire, known as " Speldings."

2. FRBSH'WATER FISH.—It would occupy much space to mention all the
fish of this class that might be regarded as worthy of interest. A special feature
of Indian rural life, and one that is capable of considerable improvement, is the
rearing of fish in tanks, an industry already briefly alluded to. Tanks are
necessities of life in large tracts of country in order to supply water, and that they
are utilised as sources of edible fish is not only natural and economical but essential

to the purity of the water. A large number of the Indian fresh-water fish naturally
frequent backwaters of] the rivers ; in other words are not averse to live in

tanks. This has led to the traffic already mentioned of catching and selling

live fry with which to stock tanks that are even remote from the rivers. The
following are some of the better known river-fish, many of which can be reared
in tanks :

—

.4-iiabMfi sonmifniH (Day, l.c. ii., 367), the Climbing Fish or coi, sennal,

nga-pri, haruan, etc. ; these are often carried alive by the boatmen of the Ganges,
being killed and cooked as required. They may be kept alive for a long time in

damp earthen pots and thus conveyed to a distance, itarhnu, the Carp : various
species, especially B. nafunu (Day, l.c. i., 300), the sarana or durhie, and JB. tov

(l.c. i., 307), the mahasir; most highly prized of sport-giving fish and found
in hill streams. nariiius hoiu {I.e. i., 352), the trout of Indian streams.
Vatia bttchttnaiii {I.e. i., 287), largely employed for stocking tanks in Bengal,
United Provinces and Panjab. viupen iiisha {I.e. i., 376), the sable or hilsa, a
sea-fish that passes up most of the rivers of India and Burma, and is one of the
most important of the fresh-water fishes. iDutropUcMhf/*! mcha {I.e. i., 128),

the bassa of Assam, is foimd in most of the larger rivers of India, ijaheo {I.e. i.,

256), the Kalban fish: several species are common in the rivers and much used
for stocking tanks, such as Xj. caihanii {I.e. i., 259), Panjab, Sind, Kach, Deccan,
etc., t. goniuH {I.e. i., 261), the cursa, much used in the United Provinces, Bengal,
Orissa, Ganjam and Kistna. t. rohiut {I.e. i., 262), the ruhu or rui, an excellent

fish, and accordingly carefully propagated in the tanks of Bengal. ophioce2fttnins

{I.e. ii., 360) : several species of the so-caUed Walking Fish or Murral, such as

o. hnvc€i {I.e. ii., 361); may be carried in damp vessels for great distances, sold

alive, and cooked as required, o. maruUus {I.e. ii., 360) and o. striatua {I.e. ii.,

363) are excellent for stocking tanks. Pseiuieutyo±>Uts taakree {I.e. i., 138), Poona
and Deccan. utta huvhnntitu {I.e. i., 165), found in the Jumna, Ganges and
Irrawaddy, is valuable for its capability of retaining life long subsequent to the
removal from water.

3. FISH-AtAWS AND SHARK-FINS: ISINGLASS.—The trade in these articles is

a fairly ancient one. Milburn {Or. Comm., 1813, i., 109, 283) makes reference to

them. " Fish-maws," he says, " are an article of trade from various parts of

China, where they are much esteemed." So again, " Shark-fins are an article

of trade from the Arabian and Persian Gulfs and from thence to China ; they
are esteemed very strengthening by the Chinese." " They are likewise prepared
on the Malabar and Coromandel Coasts and many of the islands in the Indian
Ocean." The commercial products given as the title of this paragraph are not,

however, the only products afforded by the group of fish placed in this position.

The flesh (especially of the yo\ing) is often valued as an article of food ; the fins

are employed in making jellies and soups, mainly by the Chinese ; the livers afford

an oil, which when carefully prepared (more especially of certain species) is spoken
of as a useful substitute for cod-liver oil ; and the skin of most species is made into

the substance known as Shageeest. The group of fish here indicated might be
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defined as tho Sharkn, Ray-fish. Skates and Saw-fish. On the oihifhmd, fiflh-

maw, which in a purified form is known under the name of iaixu^MtU'dor, to be

more accurate, fish isinglass) is a substance usually obtained m>m a widely

divergent assemblage of fish. It is simply the " soimd " or " air-bladder " and
might be prepared from almost any fish, though certain sjjecjos are more highly

valued than others. It may accordingly be doairablo to refer these to two
sections :

—

(a) Sburk'tlnM.—Day (I.e. i., 3) wrote, " These fish are employed as food, and
portions of them, especially the fibtis, are largely exported from the Indian to the

Chinese markets. In Cliina Dr. Cantor observed that the fins were not exclusively

selected from the shurka

—

Sfiaehoitivi—but equally from the rays

—

HntoiaM.
Among those examined at Pentmg were found to be fins taken from the fishes

belonging to the following genera :

—

t'arrhaflan, Xyyima, MtfyOMtoum, rHmtim,
UhluotHttttm, Trygon and Myiiohtitim. Gielatine is obtained from the larger a«l«tine Gloa.

fins, glue from the smaller. All except the caudal fins are cut from the

fish at the root, so as to leave as little flesh as possible. The root is dipped into

etted lime {chttnam) and then the fins are dried in the sun, and according to

their value they are divided into two kinds: "white" and " black." The white
consists exclusively of the dorsal fins, which are on both sides of a uniform light

colour, and are expected to yield more gelatine than the other fins. The pectoral,

ventral and anal fins pass under the denomination of " black fins " ; the colour,

however, varies from buff to grey or brown, and most of them are of two different

colours, tho upper surface being dark and the lower light. The black fins of

course are the most numerous, and supposed to yield a comparatively small

I

quantity of gelatine." In another passage Day {I.e. i., 6) remarks :
—

" The
fins of the sharks are removed and dried in the sun. Strips of the flesh are also

salted as food and the livers boiled down for the oil they contain." " Some forms Salted Flesh,

of large sharks, as Oaieoceitlo. which have the edges of their broad teeth sharp or

coarsely serrated, cannot be captured by nets, as they at once cut their way out.

But nets are suitable for such species as possess conical teeth ; these last may Nets.

likewise be taken by baited hooks attached to cords composed of many strands,

through which the teeth penetrate but do not cut." A cvu-ious circumstance
regarding the special nets used on the coast of Karachi may be here mentioned,
namely that they are made very largely of the fibre derived from raiotrojtiH

prorera (see p. 206), a fibre hardly utilised in any other part of India, but the

place of which is taken in Eastern India by rhea fibre (see p. 157), both fibres

being selected on account of their great strength and durability vmder water.

I

The following are the chief Indian fish that afford '* Shark-fins " :

—

A'^tobaUH

•narinari (Day, I.e. i., 59), the Devil Fish ; BaynvlMtt yarreUH {I.e. i., 194), the
fresh-water shark, the hunch or gunch; CarchnviaH arutttteitM {I.e. i., 11), a shark
'of the coast of Sind and the Indian Ocean ; *: yangefft^uH {I.e. i., 13), one of the

rinost ferocious of Indian sharks; «\ UmbatuM {I.e. i., 17); f. meinnoptrfUH
(i.e. i., 14), eaval aorrah or raman aorrah ; and *'. tnBuinorrah {I.e. i., 16);

'WrlmtlM eunpUtntuM {I.e. i., 37), the Saw-fish ; Pteroplatea inirt-ufa {I.e. i., 66);
nhynrhohnttiM attvyloHtomuH {I.e. i., 41), the Mud-skate ; K. tljeiltlennlfi {I.e. i.,

40), the ulavi or ranja ; Trygon Hepiteu {I.e. i., 50), the Ray; t. uarnak {I.e. i., 53),

I

the aanktiah, hankua; and Xygwna maMteuM {I.e. i., 22), the Hammer-headed Shark.

(6) FIsh-maws and Isinglass (see Isinglass, p. 695).—Vulgarly the term Isinglass Isinglass,

is sometimes given to Mica. The English word is a corruption of the Dutch
huiaenblaa (= sturgeon-bladder). It may be obtained from many substances, and
according to the Greeks it was icethyoeolla or fish-glue. As already explained, the

finer qualities are the "sovmds " or "air-bladders" of fish. The true isinglass

of European commerce is the sound of the sturgeon {AclpenHer), Brazilian

isinglass is derived from one or two species of siinrim, and the Indian isinglass

from one or other of the following fishes:—.iWn« o»'iffi»-o«#»'<«, bni'manirMn,
rirlatuH, fiileni'iuM, yayora. Mona, and nagor (Day, I.e. i., 173—88). These are

largely prepared and salted on the Western Coast (Karachi), but at the mouths

^^ of the Ganges there is also a fair and improving trade:

—

OMteogvntomiH tnimnriu
l^b(2.c. i., 190); ototithiiM maeuiittuM {I.e. ii., 127), the 6trraMt of Orissa ; o. i-nb*-,-

^B({.c. ii., 128), the jarang-gigi (or pechepierre) of Pondicherry ; i*rintipomn

W^^gHoraea {I.e. i., 612), the gouraka ; MerrattuH ttinranthtifi {I.e. i., 449), the

I^K dam6a ; sunmUu yaiigetien {I.e. i., 145); and the I'mbWtiM ruMneiin {I.e. ii.,

BllO). [Cf. Royle, Prod. lainglaaa ; Day, I.e. {Fishes) i., 3, 6, 7-63; Hunter,

^^^Jmp. Oaz., iii., 434.]
^^B 4. FISH MANURE.—When procured in excess of demand for human food, large Manure.
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quantities of fish are utilised as manure near the coast towns of India, very much
as in some parts of Europe. Thurston {Bull. Mad. Mus., 1900, No. 2., 120-3)
gives much information on the extent to which the sardine is employed as
manure, the supply ranging from 2 to 515 tons a year. Fish manure is not un-
known to the coffee planters, and MoUison says that for sugar-cane culture this

manure is much valued. The Malayas consider the fish iStriieiieiM ntincmtes {I.e.

ii., 214) as specially suitable as a manure for fruit trees. [Cf. Simmonds, Waste
Prod., etc, 155-77; Lehmarm, Rept. Agri. Cult. Ghem. Mysore, 1901-2, 14;
Mollison, Textbook Ind. Agri., i., 107-8.]

5. MEDICINE.—The bile of certain species of fish is believed to be a valuable
medicine, especially that of the ruhu or rui {iMbeo rohita). [Cf. Taleef Shereef,

(Playfair, transl.), 1833, 150.] The brine of pickled fish is alluded to by Paulus
^gineta (Adams, transl., iii., 81). Fish diet is by the Hindus considered safer

for invalids than the flesh of other animals. The oil prepared from many species

is used as an efficient substitute for cod-hver oil.

6. NQAPEE (Ngapi).—In an official report issued in 1902 (though not offered

for sale) by the Government of Burma on the Inland and Sea Fisheries, refer-

ence is made to the accoimt of this preparation as given in the Dictionary. The
passage in question was reprinted direct from the description of Tenasserim,
written by H. Fenwick in 1849—presumably an authority on Burmese matters of

the date in question. The recent official publication enumerates and describes

some eighteen different forms of ngapi, the particulars given occupying five pages
of closely printed foolscap. It concludes by asking the question, " Why does
ngapi smell, it will be asked ? Because, however carefully the stuff is made, there
must be always a considerable proportion of uncured flesh, flesh that the salt

cannot reach. This flesh decays and rots, but the rest is properly cured fish."

To many persons preserved fish in any form is objectionable. The danger
of eating a proportion of rotten uncured flesh, however small, may be suggestive
of poison and doubtless dictated the appellative " semi-putrid fish " used
by Fenwick. The following passage from Nisbet {I.e. i., 361) fairly represents

all that is known regarding the preparation of ngapi. " Immediately after being
caught and brought to land the fish are either scaled by hand or have the scales

roughly brushed ofi with a frayed bamboo, and are then thrown into a wooden
trough, the larger being gutted and deprived of head and fins. After being
rubbed with salt they are packed in baskets and pressed down by means of a
board weighted with large stones. Next morning they are unpacked and again

rubbed with salt, then spread out on thin bamboo mats to dry in the sun until the

afternoon of the following day, when they are packed alternately with layers of

coarse salt in large earthenware jars placed in the shade. To retard the process

of liquefaction of the salt, the powdered bark of the ondon tree {L,itstea

sebifora) is mixed with it ; but, during the three to five weeks this rough
method of pickling is allowed to continue, the oily brine oozing to the top and
evaporating, sometimes becomes so full of maggots before drying up that fresh

supplies of salt have to be added. The scaleless siluroid mud-fishes are those

most easily treated in this way."
" Greater care is taken in the preparation of ngathalauk {tiuima. pniasah),

the hilsa of Indian rivers, which are simply gutted but not otherwise cleaned,

and then salted and sun-dried before being spread between thin bamboo mats and
pressed for about three days. These dried fish {ngachauk), the daintiest of

Burmese condiments, are both in preparation and in transport handled separately,

whereas the stinkingly offensive ngapi is sold in bulk, in baskets and sacks. Both
varieties are cooked by roasting or frying when used to flavour the meal of boiled

rice."
" Along the Tavoy and Mergui coast a finer quality of fish-paste is made with

shrimps and prawns, which are worked up with salt when half-dried in the sun.

As this is eaten uncooked, it is termed seinsa or ' raw food.' The more carefully

prepared paste, made with selected small prawns, is frequently used with curry and
rice as a chutney by Europeans all along the Malay coast, where it is loiown as

balachong ; and of recent years it has competed with caviare as a bonne bouche

in the beulevard restaiorants of Paris." [Cf. Mandelslo, Travels, 1639, in Olearius,

Hist. Muscovy, etc., 121 ; Symes, Emb. to Ava., 1795, ii., 371 ; Crawfurd, Journ.

to Ava, 1834, ii., 176 ; Gaz. Upper Burma and Shan States, ii., pt. i. 433.]

7. FISH-OIL may be referred to two sections :

—

(a) Shark, Ray aad Skate Oils.—These are sometimes treated separately or

mixed (as procured). In the former case an oil is often prepared from some of the
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ioB that might be used am a substitute for cod-liver oil. Thus, for example,
ay (I.e. i.. 5) sayu :

" At Caliout, mediciiial fish-liver oil of an excellent quality wa« LIrar Ottb

formerly nianufacturod, a small factory for this purpose having been constructed
lit that Mtutioii in 1854. and the livers of sharks and saw-fislwe were purchased
uiu t)io litihorinou. Tlie abundance or paucity of these fishos evidently de-
mdod to u \ ury great e.\toat upon whutliur sardiiiuu were ur were nut present, for

latter forius uf tiuin-iittn are very capricious, sometimes forsaking the coast
oral successive years, and tlien as suddenly reappearing in countless

No livers under 40 lb. weight were accepted at the factory, as the
rger ones gave proportionally a greater amount of oil than the smaller ones ;

metimes livers of a great size were purchased. One weighed 200 lb., and
another from a female saw-fish, 14 feet long, 185 lb." The fish included in

this paragraph have boen enumerated under Fish-maws and 8hark-flns above.

(6) Other Fish -oils.—The livers, or the whole fish, of certain species that do niaminant Oils,

not belong to the above group are known to afford excellent oils. These are
mainly used for illuminating purposes, but some are of superior quaUty and
may be even employed as articles of food. Such oils appear to be made of salt-

ater fish, all along the coast of India, and from fresh-water species, along the
els of the chief rivers. The following are the fish most highly spoken of

affording oil :

—

Uarbuu vhoiu (I.e. i., 317), the Bitter Carp of the rivers of

India ; iimn-a jiinUHata (I.e. i., 373), the Sardine ; <: iUnha (I.e. i., 376), the Sable

or HiUa ; (' iwngieettH (I.e. i., 373), the Malabar Oil Sardine ; Cybitttn <<oMi»iei-*o>i«

c. ii., 211), the Seer or konam; M^abeo rohitu (I.e. i., 262), the ruhu of Indian
vers ; suttmiiu gimuetica (I.e. i., 145), found in the estuaries of India and Burma,
le oil of which is much valued as a medicine.

Trade ia Oil.—Thurston gives the fullest and most recent account of the Fish-

trade of India. The following passage m^y, therefore, be abstracted from
B most interesting and useful report :

—
" Hundreds of tons of fish-oil are said

have been annually exported from Cochin in former years, and I find that

e average export thereof in the five years 1856 to 1861 was 19,630 cwt.

'he oU trade is, however, reported to be decreasing year by year. In some
ons the sardines arrive ofE the coast in enormous numbers, or, for several

ears consecutively, they may be present only in quantities sufficient for pur-
poses of food. The result of this irregularity is that one very important element
of success in commercial undertakings—regular supply—is wanting. In some
ears large shoals of sardines appear, and suddenly disappear. Contracts for

>he supply of oil are made on the arrival of the fishes, and, in the event of
' eir disappearance, the contractor loses heavily. The Natives of Cochin say Losses on

that formerly the sardines always arrived regularly, and remained throughout Contracts,

the season. And the fishermen's belief is that they are at the present day
frightened away by the numerous steamers which call at Cochin, and retire

in search of a less disturbed spot. In addition to steam-boat traffic, noises in Caoses.

boats, ringing church bells, artillery practice, the erection of lighthouses, gutting
fish at sea, using fish as manure, burning kelp, and the wickedness of the people,

ve been charged with being responsible for a falling off of the fish supply,

ut, as Mr. Fryer naively remarks, of these alleged causes, only the last, it is to

feared, has been, and is likely to be, a permanent factor in the cose."
" The preparation of the evil-smelhng fish-oil is carried out in large iron Manufacture,

uldrons, in which the fish are boiled with a little water. The oil, as it exudes,
rises to the surface, is strained through cloth, and stored in barrels. The residue
in the cauldrons is preserved, and utilized as manure for cocoanut gardens, paddy
rice) fields, etc. A rougher and cheaper process of oil-extraction, by which the
lost of cauldrons and firewood was saved, has practically been put a stop to as
being an offensive trade. This process consisted simply in putting the fishes into Crude Prooeas.

a canoe, and exposing them to the influence of the sun until decomposition set

in. The oil then rose to the surface, and was removed with a scoop. By this

crude process a comparatively small quantity of the oil was extracted. A portion
of the manufactured oil is consiuned locally by boat-owners for smearing their

boats, so as to preserve the wood and coir ropes (made from the fibre of the cocoa-
nut husk) with which the timbers tire stitched together. But the bulk is exported
to Europe and some Indian ports. The Natives believe that the oil returns from
Europe, masquerading in the guise of cod-Uver oil." [Gf. EaaUrn India, L, 229 ;

Buchanan-Hamilton, MS. pub. byDay in Hunter, Stat. Aec. Beng., xx., 86 ; Japanese
Sardine Oil, in Joum. Soc. Chetn. Induat., 1887, vi., 372 ; Thurston, Bull. Mad.
Mua., 1900, No. 2.J
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8. POISONS OR INTOXICANTS USED TO KILL PISH.-The following are the
plants oftenused in India to kill fish:

—

AIMxxin stlputntn, and procera,- Anamirta
Coecnitis, W. & A. (the Seeds boiled in rice and made into a paste) ; Baianitea
ttoxhurghli, Planch ; Bnt-ritigtonin raeentonn, Bl. (seeds mixed with bait) ; Bassia
butyt'aeett, Roxb. (bark used in Sikkim) ; BerhertH uriHtattt, DC. (bark) ; Crota.
lariu pnniewlutn, Willd. (according tO Hooper, plant used) ; BerrlM ellitiHra, Benth.

(bark and flowers); IHotipyros niontana, Roxb. (fruits) ; Enphofbia Tlrueallt^
Linn. ; Vluyyeti Ijeueopyrus, Willd., and J*', niicroearpa, Bl. (the barks) ; Oyno-
cdfilia oHoraUt, Br. (the fruit) ; Miyanoearpwa venenata, Gaertn. (fruit used) :

jAtsloHipUon ertoceptKilus, Dene, (bark) ; MillBttia PiHcidia, Wight (powder of
bark and flowers) ; Munauiea swhcrosa, Benth. (seeds and inner layer of bark)

;

Hanttla tliinietortim, Lamli. (bruised fruits) ; Sapiiitn indic-unt, Willd. (the seeds
used); SpiJantHes Afinella, Linn. (fruits); Stt'ychnos Xtix-vomiea, Linn.;

vrainara Pisciiiia, Roxb (bark thrown into tanks).

It has been pointed out that many of these contain saponin. All are more
or less acrid and bitter. It is generally held that the fish taken by this process
are quite wholesome. The practice is most reprehensible, since young and old
are killed and more therefore destroyed than can be used. [Hooper, Drugg.
Bull, Nov. 1890.]

9. ROB.—The roes of certain fish are highly prized. They are often specially

prepared and sold by themselves, just as in Europe the cod-roe is a recognised
marketable article. The fish most generally resorted to for this purpose are
the Gard fish of Malabar (Heinirhamphun buffonis) (I.e. i., 427), a fish found
plentifully in the seas and tidal rivers of Bombay, Bengal and the Andaman
Islands. So again the Corsula Mullet {wiugii corsaia) (I.e. ii., 349) or the undala,
coraula, in-ge-li, nga-sheng, etc., which Ainslie says affords a kind of caviar
(caviare), as also the Common Mullet (nuyii eenr) (I.e. ii., 348), the kola-kende
or muhlah, yields roes that are much appreciated and are sold sun-dried.

10. S.ALTED AND DRIED FISH.—In official statistics this subject is dealt with
under the following headings :

—"Dry Unsalted Fish," "Dry Salted Fish," and
"Wet Salted Fish." One of the most startling circumstances of the trade in

fish is the fact that India is apparently not able to meet her own demands.
Perhaps no other part of the globe (of a like magnitude) possesses so varied and
extensive a series of marine and fresh-water edible fish, nor so many forms that

lend themselves readily to artificial production in tanks and ponds. In spite of

every advantage, however, the foreign imports far exceed the exports, thus showing
that from one circumstance and another, India is not self-supporting in the

matter of fish. Whether this proceeds from unskilled methods and imperfect

appliances, or from the want of proper regulations and protective measures, in

the form of a Fisheries Act, or from the restrictions that prevail in the supply
of cheap salt for fish-curing, or from the climatic and social conditions of the coun-

try and people that are naturally opposed to the development of a fish-curing

industry, are points of a highly controversial nature. The late Dr. Francis Day
was of opinion that the Bengal supply had steadily declined, since the first decade
of the nineteenth centm-y, when Buchanan-Hamilton conducted his survey
of that province and wrote his Fishes of the Ganges, owing. Day thought, to

the selfish and destructive systems that were allowed to prevail. Be that as it

may, it is certain that the past twenty or thirty years has witnessed the steady
growth of an import trade in fish which has assumed no mean proportions.

The following, arranged in alphabetical sequence of their scientific names, are

the more important fish sold in salted condition :

—

A^Atobatis narinafi (I.e. i., 59),

the Devil Fish; ArUtu emlatun (I.e. i., 174), ^. ««j/or and A. sona (I.e. 178-9);
fhatoeHsas ehacunilu (I.e. 386), the Indian Herring; Chrysophrys beffj€i (I.e.

ii. 44), the Grey Perch; ClariuH maytir (I.e. i., 115); Cyblnm yuttatum
(I.e. ii., 210), Seer or seir ; CynogtoHHun sp. (I.e. ii., 452), the Soles known in

South India as mdnthal ; Ettitaia daara (I.e. ii., 188), the daeer karah, Coro-

mandel ; ftfen-e* fHanmntosus (I.e. i., 537), the Udan ; Harpodon nehereuH
(I.e. i., 412), the Bummelo, already discussed ; l^atjanuft argenHniaeaiatus
(I.e. i., 472), the Red Rock-cod; r,. jahngaran (I.e. i., 474), the purruwa; Mugii
vorsiOa (I.e. ii., 349), the Mullet; jphsHs cuspiaataa (I.e. i. 37), the Saw-fish;

BhynehobatiiH ajetldensis (I.e. i., 40), the ulavi ; Saecobranenas fosHiliH

(I.e. i., 125), the Scorpion Fish; Scitena bieekeri (I.e. ii., 112), the aoh-li; scomber
tnlerolepidottis (I.e. ii., 203), the Mackerel or ila ; Strontateaa cinere-us (I.e. ii.,

198), the Silver Pomfret; s. niger (I.e. ii., 199), the Black Pomfret ; s. sinenaifi

(I.e. ii., 197), the White Pomfret ; Ti-aeiiynoUts ovatus (I.e. ii., 179), the
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kutili or mUkali-parah ; Trlchtut-um ituumtiim {I.e. it., 134), the Pattiah ;

Tftfhoua-trf /amriatuN (l.c. ii., 372), the koliaho, nga-phyin-thaUb—ono of the
ti-<h made into ngapi ; Trygon %tnrttuk {I.e. i., 53), the Ray>fiah, tanhuah.

Thurston {I.e. 1000, No. 2, llti et aeq.) should be consulted for particular*

of the Indian methods of fish-curing. The bulk of tho traffic, he says, takes

place betwoun Septonilior and March.
11. FISH SCALES.—The scales of the maliaair (n<irbiiM tor) are said to be

employed in the manufacture of playing-cards. They are out into circular pieces PUjrlng-cMtl*.

about 1 i inch in diameter, painted and varnished. The centre of the traide in

this curious commodity appears to be Shahabad. In the Deocan the large

scales of a carp are used in place of glass for windows. The scales of the Bleak
and the Dace are in Europe employed in the production of a substance known
08 Essence d'Orient which is utilised in the manufacture of artificial pearls.

[Jnd. Art at Delhi, 1903, 202-5.]

12. SEA FISH.—So many of the fish that should fall into this position will

bo enumerated imder other headings that it is hardly necessary in this place to

do more than mention a few of the more important species :

—

.tiherimi fm-Mkiiin

{I.e. ii., 338), also Kngt'autiM iiidiriiw {I.e. i., 394), both called Whitebait by
Europeans in India; *'Ihiiioh miimoneuM {I.e. i., 403), the Milk Fish or White
Mullet ; vhatofMMUH rhuvumiu {l.c. i., 386), the Indian Herring ; tuupea
fimbrtaUi, Hie and longicepH {I.e. i., 373-4), Sardines; tybium yutUttmu
{I.e. ii., 210) and <'• «>o»»»»Mer«e»M<i {I.e. ii., 211), aeir ; fynoyiusHUH Hugun
{I.e. ii., 454), the Sole of Europeans in India, or kot-aralu, a fish highly

esteemed in the coast towns of India ; i*ii«i»ii »»•<«•»•<« aeuta (i.e. i., 399), the

Malabar Sardine ; iiarpoiion nehereim {I.e. i., 412), Bombay Duck ; iMtet

t^aicurifer {I.e. i., 440), the Cock-up or nair, the hegti ; -Vuyii foi-miin

{I.e. ii., 349) and other species, the Mullet ; M'oiynenniM intiivuM (l.c. ii., 105),

the Rowball of Vizagapatam, the aele, is one of the chief sources of the " Fish-

maws "
; Seoinber tnlrrolepiilotutt {I.e. ii., 203), the Mackerel ; Sillago Hihatna

{I.e. ii., 224), the Wliiting of Europeans in Madras; strotnateuH eitiereun {I.e. ii,

198), the Silver and Grey Pomlret ; s. utger {I.e. 199), the Black Pomfret

;

». wOirtiMiM {I.e. 197), the White Pomfret; and tpeneoides vittatu», the Mullet

{l.e. ii., 25).

13. SHAGREES OR FISH-SKINS.—The rough skins of many species of fish are

used as a kind of sand-paper, and that of certain sharks, rays and skates is made
into the substance known as shagreen. This is a thick skin covered with hard
enamelled papillose scales. After being cured and stained it is employed to

cover boxes, scabbards, sword-handles and other such purposes. In some
respects the shagreen from the ray-fish and certain species of dog-fish is regarded

as superior to that of the shark. In Hunter {Imp. Oaz., x., 252) mention is ni£Mle

of shagreen manufactiues at Nawanagar; also in Milbum {Or. Comm., ii., 511),

Horse-skins. The following afford shagreen :

—

I'rlntiM fimititiatuH {I.e. i., 37),

the Sawfish ; KUynrhobatUH nnrylontotnUH {I.e. i., 41), the Mud-skatO ; Trygon
Hephftt {I.e. i., 50), the Ray ; Xyy^tta tuaiieuH {I.e. i., 22), the Hammer-headed
Shark. Hoey {Monog. Trade and Manuf. N. Ind., 1880, 94) describes the process

of making horse or asses' hides into an imitation shagreen known as Icimukht

and kirkin.

14. SMOKED FISH.—While the art of curing fish by smoking them seems to

have been known to the Natives of India from fairly ancient times, it cannot
be said that it has assumed a position of such importance as in Europe. The
hilaa or Sable, t'lupea iiimha {I.e. i., 376), is the fish most noted as being in India

cured by being smoked. The Mango-fish, t'oiyuentnn imiieuH (l.c. ii., 105), is

a fish that must be eaten immediately after being caught. Accordingly, to

allow of its being carried to a distance it is sometimes smoked. The hasaa of the

rivers of Assam, Bengal, Orissa, etc., is also a fish often smoked, but these and
other instances are more a consequence of special demand by the Europeans
than a regular Native industry. The smoke from burning refuse sugar-cane is

that most generally used.

15. SOAP.—Several methods of utilising fish and fish-ofiol in the production

of soap have been discussed by several writers, but no actual industry exists in

India for this pvu-pose. \Gf. Simmonds, Waate Prod., 148.]

16. TAMARIND-FISH.—Fish pickled in a preparation of tamarinds is known in

Indian trade by this name (see p. 1067 ). The species most frequently treated in this

way are fybium guttaUitn {I.e. ii.,210), the«eer oraetrfish, and i^aten raicarifef

{I.e. i., 440), the Cock-up or Nair fish, the begti of Bengal. Thurston says :
" In
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the ordinary method of preparation, the fish is boiled, and, after removal of the
bones, cut in thick slices, highly spiced and left to soak, packed in a jar. But
the following account of a new and improved process has been sent to me by
Mr. Sherman. " Fish of all sizes can be cured, but, for Colombo market, mackerel
are preferred. The fish are not slit open, but neatly gutted by extracting the
entrails through the gill-opening. They are then carefully washed and packed,
with alternate layers of salt, in big casks, which are procured locally and sold in
Colombo with the fish. To each maund of the fish about 7 lbs. of tamarind fruit

(gooakapuUy) are used." " The casks are stored on end and filled to the full.

The fish is allowed to soak and pickle for four days, and the brine is then drawn
oH until it is about a foot from the bottom, and thus leaving enough brine to keep
the whole cask moist when closed. Under this new system 1,658 mds. 5 seers
of mackerel, with 375"7 mds. of salt are used, or 186 lbs. per maund againstl2*5 lbs.

used in the usual west coast method of curing."

TRADE IN FISH.—It has often been urged that India is most neglectful

of her food resources in this direction. With a little care the rivers and
tanks might become very much more important sources of supply, and
indiscriminate and wasteful methods of fishing, both in fresh and sea

water, account largely for the backwardness of the trade. It has
accordingly been urged that both a Fisheries Department and Fisheries

Act are much needed. Repeated efforts have been made and voluminous
reports prepared with a view at least to secure for each province a
special Act to protect its fisheries (see p. 546). The multifarious vested

interests of a vast population of semi-educated people are the excuses

for existing defects. It has been said that when the people have come
to appreciate the value of measures to secure and protect their interests,

then will be the time for special legislation ; and further, that without a

proper Act a Fisheries Department would have little justification for its

existence. On the other hand, the claims of the fish-curing industries

have already been recognised by the organisation of Government fish-

curing yards where cheap salt may be supplied, under regulations that

ensure its being restricted to the purpose intended, and these have been
placed under the control of the Salt Department. But in the annual

publication Financial and Commercial Statistics of British India, no

factory or establishment that employs less than 25 persons permanently
is recognised, hence the bulk of the fish-curing yards are excluded. Fish-

curing in India, though important in the aggregate, is a domestic rather

than a public concern. Nevertheless, in the publication mentioned, there

were recorded 10 companies in 1901, 15 in 1903, and 13 in 1904, employing
on the average about 1,300 persons annually. These were entirely in the

Madras Presidency. In 1882 the prohibition against the use of natural

saline earth in the preservation of fish was issued. This of necessity led

to some provision to replace that material and method of fish-curing.

This was met by the Salt Department concerning themselves with the

provision of the fish-curing yards to which reference has been made.
The salt issued to the fish-cuxers was at first given at cost price, but

in consideration of the fact that the saline earths formerly employed
were procured for the cost of collection, the salt was reduced to 6 annas

8 pies per maund (say 6^d. for 80 lb.). It was found, however, that all

forms of salt were not equally serviceable for fish-curing ; accordingly

for some years complaints were general, and a decline in fish-curing having

occurred, this was pointed to as a direct result of the Government's efforts

at protecting its salt interests while at the same time raising the standard of

fish-curing in India. This subject will be found dealt with in some detail

by Thurston. [Bull Mad. Mus., 1900, No. 2, 147-52.]
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From the reports of the Madras Salt Department we learn that 136

curing yardfl had been organised at convenient centres along the west

and east coasts of the Presidency. In 1902-3 the total amount of fish

brought to them to be cured came to 60,374 tons, as against 68,992 tons in

the previous year. The production came to 814,716 maunds of cured fish,

of which it is stated 631,277 maunds were consumed in the Presidency.

Thurston gives the returns of the three most important fish as follows:—

•

Sardine, 387,300 maunds in 1896, 253 600 maunds in 1897, and only

31,000 maunds in 1898 ; Mackerel for these same years, 253,857, 90,035,

and 401,946 maunds respectively ; and Seir, 12,388, 24,321, and 8,088

maunds respectively. It would appear that from 60 to 65 per cent, of

the South Indian fish-curing is done in the Salt Department Sub- Division

of Calicut (including Malabar und South Canara), such as Calicut, Canna-
nore, Mangalore and Malpe, etc. There are several other important

centres such as Chicacole, Tinnevelly, Cocanada, Chingleput, Nellore, Nega-
pat^m, etc. Malpe is interesting as the centre to which the fishermen of

Ratnagiri and Goa come for the seir fishing season. [Cf. Memo, prepared

hy Finance and Commerce Dept. Ind. on the Salt Dept., Sept. 1894, 42-3.]

The internal traffic in fish, as in most other Indian commodities, can

alone be studied by the perusal of the official statistics of Foreign and
Coasting Trade. Fish do not appear in the returns of Rail and River-borne

Traffic, so that very little can be learned of the internal transactions. The
following are the headings under which they are recorded :—(a) P'ish-

maws and Shark-fins
;

(b) Fish, Dry Unsalted
;

(c) Fish, Dry Salted
;

{d) Fish, Wet Salted ; and (e) Fish-oils.

Trade in FJsh-maws and Shark-fins (see p. 542).—India imports
on an average 5^ lakhs of rupees' worth. These come from Aden,
Arabia, Mekran and Sonmiani, Persia and Zanzibar. The highest

record during the six years ending 31st March, 1907, was in the year
1901-2, when the imports stood at 1,797,114 lb., valued at Rs. 6,58,200 ;

of that amount Bombay took 1,755,877 lb., valued at Rs. 6,27,554, and
the balance went to Sind, Madras and Burma. The imports during the

years 1903-7 have been :—1903-4, 1,588,692 lb., Rs. 5,87,444 ; 1904-5,

1,330,326 lb., Rs. 5,05,193 ; 1905-6, 1,388,365 lb., Rs. 5,25,394 ; and 1906-7,

1,215,9721b., valued at Rs. 4,84,465. Practically the entire imports are

re-exported, and from 6 to 14 lakhs of rupees' worth of Indian produce
exported at the same time. This may approximately be said to represent

on the average a total export traffic of 20 lakhs of rupees in value. Thus,

taking the year 1903-4, the foreign shark-fins and fish-maws re-exported

came to 1,878,342 lb., valued at Rs. 14,36,580, and the exports drawn from
Indian supplies came to 481,873 lb., valued at Rs. 5,14,006 ; and in

1906-7 the re-exports came to 1,350,020 lb., Rs. 11,73,345, and the ex-

ports 565,4351b., Rs. 5,13,350. Bombay is of course the chief exporting

province, and exported out of the totals mentioned, in 1903-4, 1,876,074 lb.

foreign shark-fins and fish-maws and 49,520 lb. Indian ; in 1905-6,

1,336,804 lb. foreign, but no Indian ; but Bombay, however, is by no
means the most important exporting centre for the Indian fish-maws and
shark-fins. In the Indian produce traffic, Burma usually heads the list,

and in 1903-4 exported 281,296 lb., in 1905-6, 243,592 lb. ; being followed

by Madras with 107,582 lb. and 153,614 lb. ; Karachi with 14,923 lb. and
113,804 lb. ; and lastly Bengal with 28,552 lb. and 14,768 lb. in the two
years mentioned. The most important receiving country is of course
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China (Hongkong) for the re-exported fish-maws and shark-fins, followed

by the Straits for the Indian. It is perhaps a significant circumstance
that the United Kingdom has for some years taken fairly large quantities

and even the United States have obtained supplies of these products
direct from India.

As giving a fuller conception of the Indian production, the following

review of the traffic carried coastwise may be framed. In the year 1903-4
the total coastwise transactions came to 1,236,173 lb., valued at Ils.6,84,179,

but showed a decrease in 1905-6 to 875,927 lb. Of the amount for 1903-4
Bombay alone took 1,160,667 lb., valued at Rs. 6,29,229. Of these coast-

wise imports two-fifths came from Madras, one-fifth from Sind, the re-

maining two-fifths equally from British ports and non-British ports within
the Presidency of Bombay. The remainder, over and above the BombayJ
transactions on total coastwise trade, may be said to be imports taker

in 1903-4 by Burma from Madras and Bengal, viz. 47,057 lb. Practically^

therefore, the coastwise trade in shark-fins and fish-maws is concentrateC

in Bombay. It has been fairly constant for some years past, but if any*^

thing has manifested a tendency in the foreign imports to decrease anc

the Indian produce to expand, a satisfactory state of afiairs.

Trade In Fish.—(6) to {d) above may be exhibited as follows :

—

Foreign Imports.—In 1892-3 the imports of fish were valued at

Rs. 28,80,269 (say £193,000). Of that amount the " Unsalted Dry Fish »1

(see p. 542) came to Rs. 3,55,893, " Salted Dry Fish " (see p. 546) tc

Rs. 18,08,491, and the " Wet Salted Fish " {Ngafi, p. 544) to Rs. 7,15,885iJ
In the years 1894-7 a serious decline took place in the traffic, due, ife

is believed, to the conditions that then prevailed in Bombay.

AlfALTSIS OP THE IMPORTS OF FISH INTO INDIA.

Teak. Dry unsalted. Dry Salted.
%

Wet Sai/tbd (Noapi).

1900-1901
1901-1902
1902-1903
1903-1904
1904-1905
1905-1906
1906-1907

lb.

2,324,146
4,253,821
2,963,683
4,742,367
2,879,140
4,192,663
3,889,293

Es.

1,14,408
2,26,133
1,79,336
2,48,556
1,60,560
1,94,403
2,59,441

lb.

15,765,445
17,253,310
15,0 •(9,558

11,837,341
16,339,925
18,088,801
14,404,955

Bs.

17,68,132
21,63,682
19,71,890
15,35,368
20,37,946
26,56,013
18,98,054

lb. :i

10,549,851
13,411,608
15,896.408
10,688,268
11,204,395
10,903,845
8,711,021

Bs.

4,31,386
5,34,258
0,03,395
4,38,140
4,59,72»
4,36,05i
3,86,85M

Another very significant circumstance in the fish trade of India maj
be stated to be the fact that Bengal practically takes no part in the impoi
traffic. Burma receives by far the major portion of all the fish imported by ^

British India ; and, what is most striking, its supplies come almost entirely

from the Straits Settlements, and are uniformly returned at a much higher

price than the classes of fish that go to the other provinces. Bombay is

the chief receiving province for " Dry Unsalted Fish " and Burma for

" Salted Dry " and " Salted Wet Fish." The imports of " Dry Salted

Fish " come mainly from the Straits (into Burma) and from Arabia,

Mekran and Sonmiani (into Bombay).
Foreign Exports.—There exists a small re-export of foreign preserved

fish which in 1905-6 came to Rs. 44,584, and in 1906-7, 22,686. But
turning from these unimportant transactions to the traffic in Indian pro-

duced and preserved fish, it may be said that, if anything, the exports

of " Dry Unsalted " and " Dry Salted Fish " from India have shown
a tendency to improve during the past decade. In 1892-3, for example,

they were valued at Rs. 8,97,406 ; in 1903-4 they came to Rs. 17,75,722

;
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and in 1906-7 to Rs. 15,64,747. Tho " Dry Unsalted Fiah " goes usually

in almost equal proportions and value from Bombay and ]\iladras (in

1906-7, the Bombay share came to 1,206,665 lb., valued at Rs. 1,20,490;

and the Madras to 4,162,854 lb., valued at Rs. 2,94,235), In the " Dry
Salted Fish " trade Madras takes by far the most important position.

Out of the total exports of 1906-7, Madras supplied fish of this class

to the extent of 9,934,728 lb., valued at Rs. 10,44,465, and these went
almost exclusively to Ceylon.

Coastwise Traffic.—But to attain a fairly comprehensive conception intemaL
of the location and extent of the Indian fisheries, it is necessary to con-

sult the returns of coasting trade. It is unfortunate that no particulars

are published of the fish carried by rail and river, as these might
have afforded some data upon which to judge of the transactions in the

more interior tracts. So far as is known, there are no large fish-curing

centres connected with the fresh-water fish and fishing, so that the coast-

wise traffic may be accepted as fairly representing the local trade. The
coastwise transactions are recorded under two headings

—
" Dry Unsalted

"

and " Dry Salted." Under each the traffic has fluctuated considerably,

but on the whole forward. During the under-mentioned years the "Dry
Unsalted" has manifested a satisfactory expansion, viz., Rs. 19,85,869 in

1899-1900 ; Rs. 29,30,971 in 1903-4 ; and Rs. 25,61,334 in 1905-6 ; while

the " Dry Salted " have practically remained stationary—Rs. 7,87,774

in 1899-1900 ; Rs. 7,80,301 in 1903-4 ; and Rs. 7,50,975 in 1905-6. By
far the most remarkable features are the immense traffic towards the town
of Bombay in cheap fish, and the fairly large supplies drawn by Rangoon
of highly priced fish. Thus, for example, in 1905-6 Bombay imported
coastwise " Dry Unsalted Fish " to the extent of 15,040,751 lb., valued

at Rs. 6,43,159, and Burma 7,219,489 lb., valued at Rs. 18,10,459, The
Bombay town supply was procured from British ports within the Presi-

dency (Rs, 2,92,757) ; from Kathiawar (Rs. 2,60,698) ; from Daman
(Rs. 66,044); and from "Other Provinces" (Rs. 22,660). The Burma
supply was drawn from Bengal (Rs. 5,03,765) ; Madras (Rs. 7,24,770) ;

" Other Provinces " (Rs. 1,94,453) ; and from the British ports within

the province of Burma itself (Rs. 3,86,946). Turning now to the subject

of the coastwise traffic in " Dry Salted Fish," the total for 1903-4 Dry Salted

came to Rs. 7,80,301, and in 1905-6 to Rs. 7,50,975. But by far the Fish.

most remarkable aspect in this traffic may be said to be the circumstance

that the exports are almost exclusively into Bombay, Madras and Burma,
in equal proportions and from their own provincial ports into their

chief towns.

Location of Fisheries.—It may, in conclusion, be inferred, from
these observations, that the fisheries of India are mainly along the west

coast from Kathiawar to Travancore ; that Burma is the least self-sup-

porting of all the provinces and demands from external sources a superior,

not an inferior quality of fish ; and lastly that Bengal, while it takes very
little share in the export traffic in fish, produces apparently enough for

its own necessities, since it practically imports no fish either from foreign

countries or from other Indian provinces,

FCENICULUM VULGARE, Gaertn. ; Fl. Br. Ind., ii,, 695 ;
D.E.P.,

Rec. Bot. Surv. Ind., i., 200 ; iii., 64, 220 ; Duthie and Fuller, Field and iji- 405-7.

Garden Crops, iii., 43, t. bocxii. ; Duthie, Fl. Upper Gang. Plain, 394 ;

*^®°'^®^-
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GARCINIA
COVrA THE GAMBOGE VAKNISH
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Oil.

Edible Fruit.

Timber.

Cooke, Fl. Pres. Bomb., i., 572-3 ; Firminger, Man. Gard. Ind. (ed.

Cameron), 166 ; Umbellifer^. The Fennel, saunf, hari saunf, sonj),

mauri, pan-muhori, bari-shopha, variari, badishep, badisopu, azpa, badyan,

soJiikire, shombu, pedda-jila-hurra, sa-meit, madhuriJcd. A perennial which
attains a height of 5 to 6 feet, commonly cultivated throughout India, at

all altitudes up to 6,000 feet, and also found wild.

This plant seems to be grown only in small patches, on homestead lands,
as a cold-weather crop. Firminger informs us that it thrives well in Bengal,
and where once grown will come up each cold season afterwards, from self-

sown seed. The seeds should be sown in October on the plains, and in March
and April on the hills. Of the United Provinces, Duthie and Fuller inti-

mate that fennel is extensively cultivated during the cold season in garden
patches. In Bombay, the chief localities are Khandesh and Gujarat, but it is

also grown in the Deccan.
Fennel fruit yields about 3 per cent, of volatile oil, which consists of

anethol or anise camphor and variable proportions of a liquid isomeric with
oil of tiu-pentine. The oil is used in Europe in the manufacture of cordials

and enters into the composition of fennel water, which is known in India as
muhori-ka-arak or arak bddian. [Cf. Thorpe, Diet. Appl. Chem., 1900, iii., 12 ;

Schimmel & Co., Semi-Ann. Rept, Oct.-Nov. 1897, 27-8; Oct.-Nov. 1902, 42-3.]

The fruits and oil are stimulant, aromatic and carminative, used largely

as flavouring agents to medicines. The root is purgative and the leaves
diuretic. [Cf. Pharmacog. Ind., ii., 1890, 124-7 ; Dutt, Mat. Med. Hind., 1900,

174; White and Humphrey, Pharmacop., 1904, 203.]
The exports are not very important. During the five years ending 1903—4

they ranged from 3,355 cwt., valued at Rs. 29,277, to 14,085 cwt., valued at

Rs. 1,16,370, but have since declined to 10,974 cwt., valued at Rs. 1,09,735 in

1906-7. Ceylon is usually the most important receiving country, though during
1903-4 and 1904-5 the United Kingdom took the largest amounts, viz. 5,396 cwt.

and 10,521 cwt., but in 1906-7 took only 522 cwt. Outside the British Empire,
Germany is the only country that need be mentioned. In 1903-4 it took 1,424 cwt.,

and in 1906-7, 2,272 cwt. Practically the whole of the exports go from Bombay.

D.E.P.,
iil., 464-79.

n^lGARCINIA, Linn. ; Fl Br. Ind., i., 259-70 ; Roxb., Fl. I

ii., 618-30 ; Gamble, Man. Ind. Timbs., 49-55 ; Cooke, Gums, Resins,

etc., Ind., 1874 ; GuTXiFERiE. A large genus of evergreen trees of the

tropics, none of the species extending to the Panjab or the United Pro-

vinces, and few even to the North-East Himalaya. There are thirty-six

species, most of which contain a yellow juice, which generally gives a

more or less useful pigment—the grades of Gamboge.
G. Gambogia, Oesr. ,- Talbot, List Trees, etc., 1902, 27 ; Cooke, Fl. Pres.

Bomb., 1903, i., 77 ; Brandis, Ind. Trees, 51. The hila, aradal, manthulli, pona-

puli, upagi mara, dharambe, ghorkpulli, gorakkapulli, goraka, etc. A small

evergreen tree of the western coast and Ceylon, ascending to 6,000 feet on the

Nilgiris. It is said to yield a yellow, very adhesive Gum, which is valueless

as a pigment because insoluble in water. It is, however, soluble in spirits of

turpentine, and thus forms a beautiful yellow Varnish. It also gives an Oil

used in medicine. The Fruit is edible and of a pleasant acid taste. It ripens

during the rainy season. The rind of the fruit is employed as a condiment
and eaten with fish as a substitute for tamarind. The Wood is grey, sometimes
patched with red, smooth and close-grained. Beddome remarks that it would
be useful for common furniture. [Madras Weekly Mail, May 16, 1901.]

G. Cowa, ftoxb.; Rec. Bot. Surv. Ind., 1893-1902, i., 56; 1903, ii., 82;

Prain, Beng. Plants, 1903, i., 247 ; Firminger, Man. Oard. Ind.. (ed. Cameron),

1904, 289 ; Brandis, Ind. Trees, 52. A tall evergreen tree with a round stem.

It occurs in Bengal, Assam, Chittagong, Burma and the Andaman Islands.

In Bengal it is the cowa, and in Burma the taungthale, ma-dow. It produces
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GARCINIA
KOKAM BUTTER manoootana

Mangoeteen
a yolluw CiVH wttich is itiHoluble in wator, but with spirita of turpentine givcMi Omn.
a tieautiful unci porinanent yellow Varnish for metallio surtaoM. In oertain Tallow V*rnith.

dintriota the bark iH employed to produce a li^ht-yellow Dyb oaed in colouring Dfe.

oloth for the gannentH of Buddhist monk«. Duncan (Dyes and Dyeing, Aaaam,
1806, 25) montif)nB that its use in dyeing is unknown in that province. 'l*he

Fkuit ripenH at the beginning of June, and is of the size and form of a small Fruit,

orange. It is acid in taste, but otherwise good, and makes a very fine preserve.

Tho Wood i.s not u»eti for any ec^onomio purpose. Timber.

G. hfltorandra, Wall. An evergreen tree of the hills of Burma up to

S,000 feet. It is the thanattaw or tha-nat-tau, and yields a superior quality of

gamboge sometimes called Arakan. \Cf. Hanbury Joum. Agri.-Hort. Soe. Ind. Arakan

{Proc.), 1869, X., 121.] A sample from Tavoy, when analysed, gave:—resin
"'"'nboge.

76*5 per cent. ; gum 23-5. [Gamble, I.e. 65.]

G. indlca, Choia. ; Rec. Bot. Surv. Ind., i., 53, 56 ; Nairne, Flotoering Kokam
PL W. Ind., 1894, 25 ; Woodrow, Gard. in Ind., 1899, 174-5 ; Cooke, Butter.

Fl. Pres. Bomb., 1903, i., 76 ; Kew Mus. Guide, 1907, 21 ; Kokam Butter,

Mangosteen Oil or Brindonia Tallow Tree, kokam, ratamhi, amsul, bhirand,

katambi, bhirandel, murgal mara, dhwpadi-enne, murinahuli, brinddo, etc.

This slender tree with its drooping branches is found in the forests of the
Konkan, Kanara, Coorg and Wynaad, and is often planted, especially in the
southern districts of the Bombay Presidency. It thrives particularly well on
the lower slopes of the Nilgiris, and a writer in Indian Gardening (March 16,

1899, 108) recommends its cultivation for the fruit as a by-product on lower
elevation estates. From the Seeds of the fruit a valuable Oil is extracted known Seeds,

as kokam butter. It is obtained in one of several ways by boiling, churning, O"-

or simply pressing the seeds in an ordinary oil-mill. In the Indian baz&rs
it is found in the form of egg-shaped or oblong lumps, of a whitish colour, at
ordinary temperatures, firm, dry and friable, yet greasy to the touch. Examina-
tion of the glycerine under the microscope proves it to be crystalline. Usually
it contains a considerable amount of impurity, but by filtration it may be ob-
tained perfectly pure, transparent, and of a light-yellow colour. It melts at
98° F. According to Fliickiger and Hanbury it contains stearic, myristic and
oleic acid. In medicine it is considered nutritive, demulcent, astringent and
emollient. It is also used as a substitute for cod-liver oil, and in the preparation
of ointments. The Fruit, sometimes called the wild mangosteen, has long been Fruit,

considered an article of food. Garcia de Orta (1563) refers to it under the name
of hrindola, and in his note on Linschoten's account of Indian fruits Paludanus
(159G) calls it hrindoijua and speaks of its sour taste—it is called brindao in

Goa to-day. Woodrow mentions that a statement made by Graham in the
Bombay Courier (June 12, 1830), to the effect that it is used at Goa for adul-

terating ghi, had been denied by a writer in The Indian Times. At the present
day the dried fruit is used as a condiment in curries, and in the preparation
of acidulous drinks. A considerable trade in kokam, butter is carried on by
the Goanese. [Cf. Pharmncog. Ind., 1890, i., 163-7 ; Moodeen Sheriff, Mat.
Med. Mad., 1891, 4.5-6 ; And6s, Veg. Fats and Oils, 1897, 216, 218 ; Waring,
Baz. Med. Ind., 1897, 83-4 ; Wright, An. and Veg. Fixed Oils, Fats, etc., 1903,

299, 353 ; Imp. Inst. Tech. Repta., 1903, 128, 132.]

G. Mang^ostana, Linn. ; Nairne, I.e. 25 ; Woodrow, I.e. 173 ; Firminger, Mango-
Afon.6'ar(i./n<i.(ed. Cameron), 1904, 289; KewMus.Guide,1907 ,21. Mango- steen.

steen, mangmtan, muslah, m^ngkop, mimbu, youngzalai, manggis. An ever-

green tree of the Malay Peninsula, indigenous to the Molucca Islands. [Kew
Bull, 1898, 26.] Fairly extensively cultivated in Burma (Tenasserim) and
in a few special localities in India, such as the Barlidr gardens, Nilgiri hills.

I^L
Though frequent efforts have been made in Bengal and Western India

^f to grow this tree, it has not been known to fruit successfully. In Ceylon,

Trinidad and Jamaica better results appear to have been attained. A
warm moist, insular climate seems essential to success. In the open
plains it does not thrive so well as in valleys with light shade. Is liable

to the disease known as]gamboge canker.
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THE MANGOSTEEN FRUIT

Yield.

Fruit sent to
England.

Preserved.

Tanning
Material.

G-amboge.

Gum-resin.

Tapping.

Pipe Gamboge.

It is propagated by seed, grafting or inlayering, and on rich loamy, well-

drained soils. The tree is commonly said to begin to bear when from 7 to 10

years, or, according to other experience, not until it is 15 to 20 years old. It

may continue to jdeld thereafter for 60 to 100 years. The fruiting season is

June to September. Rich cultivation is essential, such as manure once a year.

Care must also be taken in picking the fruit, since until the rind has hardened
it is delicate—a fall may often be fatal to any idea of preservation. The yield

has been variously stated. A writer in Indian Gardening speaks of trees planted

25 by 25 feet yielding 1,000 frtiits an acre, with a net profit of £2. A writer in

The Planter, on the other hand, affirms that each tree may give an annual income
of £2 to £5. Gamble observes that according to Heifer one tree may yield 1,000

fruits yearly, valued at Rs. 3 per 100. At Barliar a tree has been reported to

have given 1,200 fruits. The fruits are usually strung by a bast fibre, being

tied between the thick, hard, calyx teeth and the fruit ; bunches thus formed
are hung up to mature. If intended to be transported, these bunches should

be packed in baskets along with wet moss, and dispatched the day they are

plucked. Some years ago a consignment of fresh fruits was sent to London
from the West Indies, but apparently no trade has as yet been organised. As
an article of food, the fruit is highly esteemed both by Europeans and Natives,

and is considered by many persons the most delicious of Eastern fruits. Ships

coming from the Straits bring it to Rangoon and Calcutta, but by the time they

reach the latter port the fruits have lost their true flavour, and are often very

bitter, through the formation of layers of yellow gamboge between the pips.

A considerable trade is done, however, and the price ranges from Rs. 3 to as

much as Rs. 10 a hundred, according to season and quality. Recently an
attempt has been made to preserve the mangosteen, and a little more enterprise

might make this an important industry. Traffic in mangosteen is, in fact, very

ancient. Tavernier (Travels Ind., 1676 (ed. Ball), ii., 287) speaks of the fruit

as abounding in Siam.
The rind is a powerful tanning material, and an attempt has been made to

utilise the immense quantities available in Burma and the Straits. \Cf. Agri.

Ledg., 1902, No. 1, 14.] The chemistry of the rind was investigated by Schmidt

in 1855. It contains tannin, resin, and a yellow crystallisable principle, man-

gostin. In medicine the rind or entire fruit is employed in the production

of a syrup that is used in chronic diarrhcsa and dysentery. [Cf. Pharrmicog.

Ind., i., 167 ; Yearbook of Pharmacy, 1892, 167 ; 1900, 399 ; Settl. Repts. Amherst,

1893, 47 ; Cult, in Singapore, Agri. Bull. Straits, 1902, i., 373 ; Nisbet, Burma
under Brit. Rule and Before, 1901, i., 352 ; Hawaiian For., 1905, ii., 91 ; Trop.

Agrist., 1905, xxv., 259-60.]

G. Mopella, Besr. ; Talbot, List Trees, etc., 1902, 27 ; Cooke, I.e.

77-8; Gamble, I.e. 55; Brandis, Ind. Trees, 1906, 53. Indian Gamboge
Tree. The vernacular names may be thus grouped :—the tree

—

arsinagurgi

mara, aradal, punar puli, kanJcutaJce, daramba, tha-men-gut : the resin

—

ghotdghauhd, ausaraherevan, revachinnisird, makki, ireval - chinip - pal,

sanato-si, ruhhirevdnd, farfiran, etc. An evergreen tree of the forests of

the Khasia hills, Eastern Bengal, the West Coast and Ceylon. The

Gamboge of European commerce comes from Siam, and is obtained from

G. Hanbnryi, Hook., f. {Kew Mus. Guide, 1907, 20).

From the Gum-resin is produced the gamboge of medicine and the arts.

That substance has been known almost from classic times. Of European writers

it was first mentioned apparently by Clusius (1605). It is referred to in Chinese

works as far back as the end of the 13th century. The gum is not collected to

any material extent in the forests of India, and the chief supply comes, therefore,

from Siam. Before the resin can be gathered, the trees must be some ten years

old. Tapping is carried on during the rainy months, Jime to October, when the

sap is vigorous, by cutting a spiral line rovmd the trunk from a height of about

ten feet above the ground. Down these grooves the resin trickles in a viscous

stream into hollow bamboos placed at the base. From these it is decanted into

smaller bamboos, and left for a month or so to solidify. To remove the gamboge
the bamboo joints are placed over a hot fire, which causes them to crack, when
a round stick of gamboge is obtained from each—the Roll or Pipe Gamboge
of commerce. This method does not seem to be employed in India, where only
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MAJOR

QnnalM.

PrioM.

Medidne.
OIL

Btnall incisions as a rule are made, and the roain collected in utxxall tear-drops.

In Ceylon it ia procured by cutting hero and there a thin slice off the bark ajid

Horuping away the resin which collects on the exposed surface. Cake and
Qranulur Gamboge are thus obtained, but both these are leM pure than Siam
pipe gamboge. The best commercial samples of the pif>e gamboge are of a PiKownt.

rich brown colour extomolly, dense and brittle, with a conclioidal fracture of

a roddish-yellow colour, odourless and tasteless at first, then acrid. Mixed
with water it forma a yellow emulsion. Hurst {Painters* Coloura, Oiln, etc.,

1901, 461) gives an acooimt of the chemistry. Analysis shows it to contain :— CompwlUon.

moisture, 2*50 percent. ; mineral matter, 1*05) resin soluble in ether, 66'06 ;

wax soluble in alcohol, 4*31
; gum, 26*03. Gamboge dissolves in ammonia with

a yellow colour, and this solution produces yellow and red dyes with zinc, alumina^
and lime mordants. The average London quotation for Siam gamboge varies
from about £6 10». to £10 per cwt.

In McDiciNE, gamboge is employed as a hydragogue and drastic cathartic
and authflhnintic. From the seeds a semi-solid Oil or fat is obtained, used
as a lamp-oil or a substitute for ght. [Cf. Milburn, Or. Comm., 1813, ii., 507 ;

.Cooke, Gums, Reairu, etc., 1874, 41-4, 46-8 ; Moodeen Sheriff, Mat. Med. Mad.,
1891, 43-4 ; Pharmacog. Ind., 1890, i., 168-70 ; Trop. Agriat., 1896-6,
jtv., 216-7, 319 ; Yearbook of Pharmacy. 1897, 177-8 ; 1899, 164-5 ; Livache,
fianuf. Vamiahea, Oil Cruahing, etc., 1899, 77-8 ; Moritz Lewinthal, Ueber daa
Oummigutti, 1900 ; Chem. and Drugg., 1901, lix., 102 ; Allen, Comm. Organ. Anal.,

1901, iii., pt. i., 461-3 ; Barry, Legal Med. Ind., 1902, i., 532, 558 ; Mitchell,

Animal and Veg. Fata, etc., 1903, 299 ; Blyth, Fooda, 1903, 353, 491 ; White
imd Humphrey, Pharmacop., 1901, 543 ; Tschirch, Die Harze und die Harze-
behultcr, 1906. ii., 833-50.]

G. Xanthochymus, Hooh., f. ,- Rec. Bat. Surv. Ind., i., 336 ; Talbot, I.e. 27-8 ;

ooke. I.e. 78 ; Praiu, Beng. Planta, i., 247 ; Firminger, I.e. 290. The dampcl,
tamdl, tepor, manhola, tavir, iwara memadi, m,ukki, jandgi, madaw, etc. A medium-
sized evergreen tree of E. Himalaya and E. Bengal ; from Konara south, through
Coorg and the Nilgiris ; also in the N. Circars, Burma and the Andaman Islands.

A large quantity of an inferior gamboge is obtained from the Gum-resin of

his species. In Assam it is extensively used as a Dye. The Phakials of Lak-
himpur also employ the bark to produce a bright yellow. The mordant used Yellow Dye.

is the green leaves of symitiofOM f/t-n it<i</foi-a (bhom,rati). [Cf. Duncan, Dyea
and Dyeing, Assam, 1896, 26.] The Fkuit is utilised in medicine either fresh or Fruit.

dried, and also eaten as a Food. It ripens in January and February, and is some-
times used in place of the tamarind for preparing ciury, and this fruit, as also

.t of €t. pnnictUata , are used in the preparation of vinegar (see p. 1109).

Inferior

Gamboge.

Stones.
GEM-STONES.—Holland, Rev. Min. Prod. Ind., 1898-1903, in

Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 106-9 ; also Imp. Gaz., 1907, iii.,

160-3. Holland states that the most important of the precious and
semi-precious stones of India are amber, jadeite and ruby. "The only
precious and semi-precious stones at present mined in India are the

[diamond, ruby, sapphire, spinel, tourmaline, garnet, rock-crystal, and the
various chalcedonic forms of silicon, jadeite and amber " (see p. 64). The
Pearl, though not a mineral but an animal gem-stone, may be described
here. In the present article, therefore, a classification into Major and
Minor gems may be adopted advantageously. Under the heading of

»

Major Gems will be taken up in alphabetical sequence—Beryl, Diamond,
Pearl, Ruby, Sapphire, Spinel, Topaz and Turquoise ; under Minor
Oems—Grarnet, Jade, Lapis Lazuli, the Quartzose minerals (Rock Crystal,

Agate, Onyx, Jasper, etc.), arid Tourmaline.
Total Trade.—The value of the precious stones found annually in

India does not apparently equal the value of the unset stones and pearls

imported. The Imports in 1903-4 amounted in value to Rs. 1,52,15,502, Imports.
and in 1906-7 to Rs. 93,38,103, and came chiefly from the United King-
dom, Arabia, France and Persia. The share of Bengal was Rs. 94,62,278
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GEM-STONES
MAJOR
Diamond

GEM-STONES

Exports.

Aqua-
marine.

D.E.P.,
iii., 82-101.
Diamond-

Produc-
tion.

Three Groups.

in 1903-4, and Ks. 6,05,482 in 1906-7 ; of Bombay, Rs. 55,02,591 in

1903-4, and Rs. 84,49,271 in 1906-7. The balance on the totals of the

years named went to Burma. In the same years the Exports (Indian

merchandise, including Jade) amounted to Rs. 9,25,257 and Rs. 18,81,608,

and the re-exports to Rs. 92,118 and Rs. 2,57,598.

/. MAJOR GEMS.
1. Beryl.—Ball, Man. Econ. Geol. Ind., 1881, iii., 520-2 ; Holland,

I.e. 107-8. The sabzd, panooa, fastiki Jcerasi.

Prof. Church writes me that beryl includes not only the rich green emerald,
but also the sea-green aquamarine as well as the white, and the bluish varieties

of a mineral species, which is a silicate of alumina and another earth, now generally

called beryllia.

According to Holland, the palest varieties are common in the granite peg-
matites of India, but the crystals are too fissured for use as gem-stones. The
only places where attempts have been made to excavate pegmatite solely for

its aquamarines are at Padyur (Pattalai) near Kangayam, Coimbatore district,

and at different places in the Toda hills in Rajputana. [Cf. Linschoten, Voy.

E. Ind., 1598 (ed. Hald. Soc), 1885, ii., 138 ; Tavemier, Travels, 1676 (ed.

Ball), 1889, ii., 104 ; Milburn, Or. Comm., 1813, ii., 288 ; Watt, Min. Rev. Ind.,

1894, 16 ; 1895, 39 ; 1896, 38 ; 1897, 36-7.]

2. Diamond.—Ball, Man. Econ. Geol. Ind., 1881, iii., 1-50 ; Ta-

vernier. Travels, 1676 (ed. Ball), ii., 431-64 ; Rec. Geol. Surv. Ind., 1889,

xxii., pt. 1, 1-2
;

pt. 4, 282-3 ; 1890, xxiii., pt. 2, 69-72
;

pt. 3, 153-6
;

Holland, I.e. 108; also Imf. Gaz., iii., 160-1: Watt, Mem. Res. Ind.,

1894, 23-4 ; Min. Rev., 1894, 16-7 ; 1895, 39 ;' 1896, 38-9 ; 1897, 37

;

hird, almas, hirdka, etc.

Sources.—India was the first and for long the only source of diamonds known
to European nations, and most of the great historic diamonds, the Koh-i-ntor,

the Orloff, the Pitt, etc., were obtained from that country. Many of the early

Indian explorations by Eviropeans were primarily conducted with a view to

learn particulars of the supply of diamonds and other precious stones. Refer-

ences to Indian diamonds accordingly occur in the writings of most of the early

travellers. Marco Polo wrote of them in the 13th century. Varthema {Travels,

1510 (ed. Hakl. Soc), 1863, 107) deals specially with the diamonds of Cambay.
The history of the Koh-i-nur, given by Tavernier (1676, I.e. 123-7), traces that

gem back to the time of the Emperor Baber {Memoirs (Leyden and Erskine,

transl.), 308). Jahangir {Memoirs (Price, transl.), 2-3, 51) gives an account
of the diamonds in the crown and throne used by him. Garcia de Orta, who
was in India in 1563 {Coll., xliii. ; also in Ball, Proc. Roy. Ir. Acad. (3rd. ser.),

1890, i., 657-61) mentions various Eastern diamond mines, such as that of

"Bisnager" (Vijayanagar) and the "Decam" (Deccan). Ball, in his translation

of Tavernier's Travels, gives full particulars of all the Indian sources of

diamonds, and the reader desirous of such details should, therefore, consult

that work (app., 431—61). Tavernier—a diamond merchant—was the first

European to critically examine the diamonds and the Court jewels of India.

His work is, accordingly, highly instructive. Fryer {New Ace. E. Ind. and Pers.,

1675, 188, 212-4) and Thevenot {Travels in Levant, Indostan, etc., 1687, pt. iii.,

98-100, 104) speak of the diamonds of Golconda, etc. (Golconda mines, consult

Ball, I.e. 453-6). Milburn {Or. Comm., 1813, ii., 79-81) furnishes particulars

for the guidance of the purchaser and enumerates the more important historic

diamonds that had been procured from India up to the beginning of the 19th

centm-y.
The following account by Holland gives concisely the chief facts of

the modern production :—" Notwithstanding the reputation (stretching back
even as far as Ptolemy in the Eiuropean, and further in the Hindvi, classics)

which India has had as a diamond-producing country, the output of to-day is

very small and comparatively unimportant. The places which, according to

accounts, have been most productive in the past form three great groups, each
in association with the old unfossiliferous rocks of probably pre-Cambrian age,

now known as the Purana group, and distinguished locally as the Cuddapah and
Karnul systems in South India, and as the Vindhyan system in the northern
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DIAMONDS AND PEARLS
OEM-STONES

MAJOR
Pearls

SooiUm.part of the Peninsula. The southern of the thruu groupw of diumond-occu
III' liiilos looalitioH, with apparently authentic rocordH, in the districts of CuddsMbt

iiy, Kiu-iiul, Kiutna, tuid Godavari. Looho Htonos have lieon picked up
• < Hurfacu of the ground, found in dopoHitn of alluviutn and in tlie worklngH

ii have been undorUikon in the so-called Uunagunpilly Htago of the Kamul
of Htrata. In tho Hoc-oiid group of occurroiiceB, in the Slahaiuuli valley, Maluuisdi

Mm stono8 liave been fouml in the alluvium of tho Sainbalpur and C'hnnda (IIm-

tricts, and though strata siiuilar to those of the Vindhyims and Kamuls are
known in tliis area, no diamonds have been found in those older rocks. The third
!_'roup of occurrences occupies a tract some sixty miles long by ten miles wide,
with the Vindhyan oonglomerates near Panna as the centre. The diamond- I'oiina.

iiiiiiiiig industry still persists in this area, both in the old conglomerate of Vin-
liiN.uiage, and in deposits which, thougit described as alluvium, are possibly
*Uc8 of Lameta (Upper Cretaceous) deposits."

The diamond, on account of its htu-dncss, has for long been made use of

jr glass-cutting purposes. A rude variety, known as Bort, has boon chiefly

nployed in this way. In ntedicine, diamond dust is known to be a powerful
"lanical poison. [Cf. Hedges, Diary, 1(381-7, iii., cxxv., et seq. ; Heyne, Tracts
Ind., 1814, 92-107 ; Bernier, Travels, 1G5G-68, app., 469-71 ; King, Ind. Agri.,

Toy. 1892 ; Madras Weekly Mail, Dee. 13, 1900, 562 ; Tlie Pitt Diamond, confer
Talter Fitz-Patrick, Rept. Hist. MSS. Cotnm., 1892 ; Brough, Mining of Non-
tetall. Min., in Journ. Soc. Arts, Jan. 16, 1904, 168-72.]

Indiutiial U»

.Meobmnlcal
I'oiBon.

3. Pearls, Pearl Fisheries and Mother-of-pearl.—Pearls

re found in several molluscs which inhabit shallow seas and sandbanks
in both the Old and New Worlds. The most productive is the so-

^^salled " Pearl Oyster," in reality a mussel

—

Mel^af/rina viargaritifera,
^Ham. Modern classification, however, favours its reduction to Aricnla;
Hpoft, rmUti, muthu, etc.

^M Formation.—It is now known that most pearls are formed by the presence
^^of some foreign substance, which becomes embedded in the interstices of the

moUuscan mantle and constitutes a source of irritation. This irritation causes
the mollusc to deposit nacreous matter in concentric layers rmtil the foreign
particle becomes completely encysted. It has been practically established,
chiefly through the investigations of Dr. Lyster Jameson, that the irritating

substance which induces the pearl-formation is very seldom a sand grain, but
almost always a small parasite, in some cases a simple protozoan, in others one
of the stages in the life history of a flat worm. Prof. Herdman of Liverpool,
who was requested to examine the fisheries in the Gulf of Manar, states in his

report that the majority of the best pearls contained as their nuclei the remains
of certain Platyhelminthian parasites, which he identified as the larval con-
dition of a Cestode or tape-worm. This cestode passes from the body of tho
pearl oyster into that of a file-fish and from the file-fish into some larger animal,

^jpossibly the large Trygon or Tay.

^K Though pearls originate in the mantle, they nevertheless, when large, fre-

^^^uently work their way out and lie loose between it and the shell, or become
' attached by subsequent nacreous deposit to the " mother-of-pearl " surface of

the latter. In this position a pearl may become so covered up as to form a
hemispherical mass which when cut out forms the " perle bouton " of the jewel-
lers. The hollow warty pearl, known as " blister pearl," is produced by a
deposit of nacre in order to close an aperture arising from some injiu-y.

Indian Fisheries.—The pearl fisheries of India have been famous from remote
times. Garcia de Orta in 1563 (Coll., xxxv.) mentions the principal localities

in the Persian Gulf where pearls were then obtained and says the pearls were
deemed and polished with pounded rice and salt. Linschoten in 1598 and
Tavernier in 1676 describe both the Persian and the Ceylon pearl fisheries. At
the present time the largest pearl fisheries in the East are those of Ceylon,
for information concerning which the reader should consult the reports sub-
mitted to the Government of Ceylon in 1904 by Prof. Herdman, Mr. J. P. Lewis
and Mr. Hornell ; also Herdman's much fuller report published by the Royal
Society (London, 1903-6, 5 vols.). In 1905 the total amount reaUsed was
Rs. 25,10,621, and the number of oysters fished up 49,250,189. These fisheries

(it is understood) have been recently sold, or rather leased, for £20,000 a year
to a company who are to work them. The only other pearl fishery of importance
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is that of the Mergui district, Burma, which forms a considerable source of revenue
to the Burma Government. ' » ' |>F |f5f(

MOTHER-OF-PEARL (see p. 989) is procured in connection with the Pearl and
Chank fisheries of South India. It is carried all over the country, but curiously
enough is not worked up to the extent that might be anticipated, though a fairly

large trade exists in exporting the shells (Watt, Ind. Art at Delhi, 1903, 206-8).

[Cf. Renaudot, Ace. Ind. and China by Moham. Trav. in 9th century (Engl,

transl.), 1733, 95-8 ; Marco Polo, Travels (ed. Yule), 1871, ii., 267, 274, etc.
;

Barbosa, Coasts E. Africa and Malabar, 1516 (ed. Hakl. Soc), 66, 170 ; Lin-
schoten, Voy. E. Ind., 1598 (ed. Hakl. Soc), 1885, i., 45; 128 ; ii., 133 ; Pyrard,
Voy. E. Ind., etc., 1601 (ed. Hakl, Soc), ii., 143, 239 ; Tavernier, Travels, 1676
(ed. Ball), 1889, ii., 107, etc. ; Thevenot, Travels in Levant, Indostan, etc., 1687,
pt. iii., 29, 109 ; Milburn, Or. Comm., 1813, i., 357-62; Paulus ^gineta (Adams,
Comment.), 1847, iii., 473-4; Burma and Its People (ed. Theobald), 1882, i., 127;
Thurston, Pearl and Chank Fisheries, Manar, Madras Govt. Mus. Bull., i., 1894;
Pearl Fishing, Bassein Dist., Agri.Ledg., 1896, No. 36; 1897, No. 1 ; Twynam,
Rept. Ceylon Pearl Fishery, 1900, 1-66 ; Donnan, Insp. Pearl Banks, Trop.
Agrist., 1901, xxi., 243-5 ; E. im Thum, Ceylon Pearl Fishery, Jan. 1904,
xxiii., 443-5; Feb., 507-9, etc.

4. Ruby.—Ball, Man, Econ. Geol. Ind., iii., 427, etc ; Fritz Noetling,

Note on Rept. Namseha Ruby Mine, Mainglon State, in Rec. Geol. Surv.

Ind., 1891, xxiv., pt. 2 ; Holland, Rev. Min. Prod. Ind., vi., 584-9 ; also

Imf. Gaz., iii,, 161, The lal, manak, kembu, ydkut remdni, etc.

This name is applied by lapidaries and jewellers to two distinct minerals,
the True or Oriental Ruby and the Spinel-ruby (see opposite). The former is a
clear, crystalline form of alimaina, coloured by some metallic oxide, chiefly that
of chromium or of iron, while the latter is an aluminate of magnesium. In
hardness the true ruby is inferior only to the diamond, a fact which affords
the simplest test for distinguishing it from spinel, but it is also denser and
dichroic.

Sources.—Rubies have been found in certain localities in Southern India,
Ceylon, Afghanistan and Badakhshan, but the chief sources both of the Oriental
and the spinel ruby are in the mines of Upper Burma. Garcia de Orta (1563,
Coll., xliv. ; also in Ball, Proc. Roy. Ir. Acad. (3rd ser.), 1889-91, i., 665) gives some
account of rubies, but remarks that under the name of " ruby " a great many
stones are placed. Ball, commenting on Garcia, says that definite information
of the occurrence of true rubies in India, at least the existence at any time of

regular mines, is wanting. Tavernier makes nvimerous references to the ruby,
and Ball in his edition of that work (1889, ii, (app, v,), 465-70) takes the op-
portimity to give a full account of the ruby mines of Upper Burma which should
be consulted by the reader,

Mlalag.—At the present day ruby mining in India is confined to the province
of Burma, the most important locality being near Mogok. Here the rubies occur
in a clayey mass, an alteration product of a coarsely granular marble. According
to Mr. Bennet Brough, the methods of mining in Burma are suited to the three
conditions of its occvu'rence, in the limestone, in hill detrital material, and in

the alluvial deposits in the valleys. The following account is taken from Holland.
" During the period under review the ruby-mining industry in Upper Burma
underwent a new and favourable phase, the mineral having become, next to

petroleum, the most profitable sovu-ce of revenue among the Burmese minerals.

Various leases were granted in the ruby-bearing area near Nanyaseik in the
Myitkyina district, and in the ' stone-tract ' of the Sagyin hills, in Mandalay
district, and the results have been most profitless ; but the returns for the Mogok
area, where the Burma Ruby Mines Company is paramount, show that the in-

dustry has entered a most encouraging phase. The Company was granted the
right in 1889 to mine for rubies and to levy royalties from persons working by
Native methods, the lease being renewed in 1896 for fourteen years, at a rent

of Rs, 3,15,000 a year plus a share of the profits. The result being, however,
vmsatisfactory from the shareholders' point of view, the rent was reduced in

1898 to Rs. 2,00,000, the share of the profits being at the same time raised from
20 to 30 per cent, A dividend of 5 per cent, was paid for the first time in

1898, when the value of rubies obtained amoimted to £57,950. In 1899 the
Company obtained rubies to the value of £90,848, and paid a dividend of 12.J per

cent, ; in this year three unusually valuable stones were foiuid, one of 77 carats
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being valued at 4 lakhs of rupees (£26,6»U). In the following year (1900) the

value of tho stones raised increased to £07.32(i, und the Company paid a dividend

of 17 i per cent. The year 1901 showed tho record output of stones, valued
at £104.470, whilst in 1902 they brought £86,895. In tho last year (1903) the
Company's receipts were £98,676, and profits on the year's working £44,960."

[Cf. Barbosa, Goaata E. Africa and Malabar (ed. Hakl. Soc), 1866, 168;
Linschoten, Voy. E. Jnd.. 1598 (od. Hakl. Soc), 1885, i., 80, 97 ; ii., 138-41.

161-4; Thovonot. TraveU in Levant, Indoatan, etc., 1687. pt. iii.. 112; Ovington.
Voy. Suratt., 1689, 201, 685; Milbum, Or. Comm., 1813, i., 360; ii., 288-9;
Oldliam. Man. Econ. Oeol. Ind., 1893. 45; Min. Rev. Ind., 1894, 18; 1896, 41 ;

1896, 40-1 ; 1897, 39-40 ; Rept. Rev. and Admin., Burma, 1896-6. 98-9 ; Ward
and Judd. Proc. Roy. Soc, 1895, 57, 387-94 ; Max Bauer, Jahrb. f. Min., 1896,

ii., 197-238 ; Scott, Gaz. Upper Burma and Shan Statea, 1900, ii., pt. 1, 213-7 ;

1901, pt. 2, 144, 342. 392 ; Bennet Brough, Mining of Non-Metall. Min., in

Joum. Soc. Arta, Jan. 15, 1904. 172-3.]

5. Sapphire.—Ball, Man. Econ. Geol. Ind., 1881, iii., 429 ; Latouche,

Sapphire Mines of Kashmir, in Rec. Geol. Surv. Ind., 1890, xxiii., pt. 2 ;

Middlemiss, Sapphirine-bearing Rock from Vizagapatam, 1904, xxxi., pt. 2,

38-42 ; Holland, Rev. Min. Prod. Ind., 1905, xxxii., pt. 1, 109. Thenilam,

habud, neela-hgmet-kha, ouh thapha-ya, etc.

Sourcea.—The sapphire is a transparent variety of corundum or native

.alumina, composed of oxide of alumina with traces of other substances to which Compositioa.

its colour is due. The colour varies from the palest blue to deep indigo, while

violet, yellow and green varieties are also met with. Both dark and light varieties

are described by Garcia do Orta (15C3, Coll., xliv.), who says the latter are

called aafira de agua (water sapphire) and that both varieties are foimd in
" Calicut, Cananor and in many parts of the kingdom of Bisnager." Ball (Rev.

of Garcia de Orta, in Proc. Roy. Ir. Acad., 1889-91 (3rd ser.), i., 664), comment-
ing on this subject, states that he has no definite information as to the former
workings of sapphire deposits in India. In recent years the chief source of

sapphire was at Zanskar in Kaslunir, but the mines are now said to be exhausted. Kashmir.

According to Holland (I.e. 109). the normal blue sapphire and rarer green, yellow

and white varieties are occasionally found in the ruby-bearing gravels of Burma.
[Cf. Tavemier, Travela, 1676 (ed. Ball), 1889, ii., 102, 465. 470 ; Thevenot, I.e.

99 ; Lawrence. Valley of Kaahmir, 1895. 60-1 ; Min. Rev. Ind., 1895, 41 ; 1896, 40

;

1897. 40 ; Bennet Brough, I.e. Jan. 14, 1904, 172.]

6. Spinel.—Ball, I.e. 429-31 ; Holland, Ic. 109. Spinel.

The spinel or Balas ruby diflters from the true Oriental ruby by containing

a considerable percentage of magnesia with traces of chromium and iron oxide.

In hardness it is also inferior to the true ruby, of which it is a constant associate

etfid for which it is frequently misteiken. [Cf, Tavernier, I.e. ii., 102. 467.]

7. Topaz.—Ball, Man. Econ. Geol. Ind., 1881, iii., 530-1.

A fluo-silicate of alumina always containing a 'little essential water, and
occurring only in metamorphic rocks or in the veins which traverse these. Of
its occurrence in India there seems no authentic record. [Cf. Linschoten, Voy.

E. Ind., 1598 (ed. Hakl. Soc). 1885, i., 80 ; ii., 138 ; Tavernier, I.e. ii., 129, 449.]

8. Turquoise.—Ball, I.e. 435. D.E.P.,

The existence of the true turquoise in India is doubtful. Holland remarks vi., pt.iv.,

that its only importance lies in the fact that India is one of the channels by which 204.
the material procured in Persia and adjoining areas reaches the European and Turquoise.
Eastern markets. The art of manufacturing and colouring imitation turquoise

has become a science with the traders in these stones. Recently a new industry

has arisen in Kashmir in ornamenting metal wares with a layer of false turquoise

embedded over the surface (Watt. Ind. AH. at Delhi, 1903. 50, 75). [Cf. Lin-

schoten, I.e. ii., 141 ; Tavemier, I.e. ii., 103 ; Milbum, Or. Comm., 1813, ii.,

543 ; Bennet Brough, Mining Non-Metall. Min., in Joum. Soc. Arta, Jan. 14,

1904, 174.]
//. MINOR OEMS.

9. Garnet.—Ball, Man. Econ. Geol. Ind., 1881, iii., 521-4 ; Holland, Oarnet
Orig. and Growth of Garnets, etc., in Rec. Geol. Surv. Ind., 1896, xxix., pt. i.,
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20-30 ; also Rev. Min. Prod. Ind., 1905, xxxii., pt. i., 108-9. The ydqik,

chunri, mehtab.
Garnets are silicates of alumina, iron, lime, magnesia or similar bases. They

may be grouped in six sections as alumina-lime, alumina-magnesia, alumina-
iron, alumina-manganese, iron-lime and lime-chrome garnets.

Sources.—The garnet is common in various localities in India, those of
Rajputana being the most important. Some stones from Rajputana are said
to measure a quarter of an inch to six inches in diameter, and are reputed to be
the best in the world. In the Madras Presidency they occur in Vizagapatam,
Godavari, Trichinopoly and Tinnevelly, and are fairly abundant in Burma.
According to Holland, " The only garnets worked to any considerable extent
in India occur in the mica schists of Rajmahal in Jaipur, and near Sarwar in
the adjoining State of Kishengarh. Returns are not available to show the con-
dition of the industry in Jaipur, but there is still a considerable industry in the
Kishengarh State, though the yearly estimates are altogether too variable to
permit of a fair average being drawn, varying from about £10,000 to £2,000."

Cut garnets in the form of necklaces and other small articles of personal
adornment constitute an important section of the lapidary craft of India
(Watt, Ind. Art at Delhi, 1903, 74-5). The chief centre of the production of

these goods is Jaipvir. The qualities known are the so-called amethystine or
Oriental garnets, which are usually cut in the form of pendants for jewellery,
and the more valuable noble or almandine garnets.

[C/. Garcia de Orta, 1563, Coll., xliv. ; Milbm-n, I.e. ii., 288 ; Min. Prod. Ind.
Rev. and Agri. Dept., 1892, 3 ; Min. Rev., 1894, 17 ; 1895, 39-40 ; 1896, 39 ;

1897, 37-8; Introd. Chem. and Phy. Study Ind. Min., 1895, 81 ; Scott, Oaz.
Upper Burma and Shan States, 1901, ii., pt. ii., 230 ; Bennet Brough, I.e. 174-5.]

10. Jade and Jadeite.—Ball, Man. Econ. Geol. Ind., 1881, iii.,

516-8 ; Fritz Noetling, Rept. Econ. Res. of Amber and Jade Mines Area,

Upper Burma, in Rec. Geol. Surv. Ind., 1892, xxv., pt. iii. ; Occurrence

in Upper Burma, 1893, xxvi., pt. i., 26-30 ; Baner, Jadeite from Tammaw,
Upper Burma, 1895, xxviii., pt. iii., 91-5

; Holland, I.e. 52-4. The yashm,

sang-i-yashab, sutashi, etc. Under the name Jade several different minerals

are included, not always easily distinguishable. True jade or nephrite is

a native silicate of calcium and magnesium, and may be regarded as a

crypto-crystalline variety of hornblende. Jadeite, commonly confused

with true jade, is a silicate of soda and alumina, is harder and has a higher

specific gravity and greater fusibility than jade. Both jade and jadeite are of

economic importance and are comprised under the general term Jadestone.
Sources.—The chief source of the mineral is in Upper Burma. According

to Holland, some of the best material is obtained as pebbles in the gravels of the
Uru river, a tributary of the Chindwin, but most is obtained by quarrying near
Tammaw, in the Mogaung Sub-Division of the Myitkyina district. The jadeite
here is enclosed in an eruptive rock closely resembling serpentine which pierces
strata probably of Upper Miocene age. No jade (nephrite) of the kind which
would be regarded as a marketable mineral is known in India, though a mineral
having the essential composition and approaching jade in physical characters
is known in South Mirzapur. Outside India it may be remarked that in South
Turkestan true jade has been worked for many centuries.

Mining.—The method of extraction is very primitive. Before the discovery
of the Tammaw mines, the mineral was obtained only in the form of boulders
in the Uru valley, niixed with other rocks in the alluvial deposits of the river.
" The boulders are obtained either by digging holes along the bank of the stream
or by diving to its bottom. The boulders brought to the surface are at once
broken, and the jadeite separated from the useless stuff " (Noetling). In the
Tammaw mines the method employed is to heat the surface of the rock by large

fires, the fall of temperature by night being sufficient to crack the rock. Crow-
bars are then inserted in the cracks and the big blocks thus obtained are broken
by mallets into Imnps of convenient size.

Manufactures.—Jade is highly valued by the Chinese, and also by certain

classes in India. The best is of an intense bright-green colour, but red and pale
pinkish varieties are also prized. In Burma it is employed chiefly in the mani*-
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other ornaments are made of it, [Cf. Watt, Jnd. Art at Delhi, 1903, 73, 476-7.1
Articles of spiirioua jodo are also frequently met with. The most common of

those in India is the Aff;(hun jade-like serpentine, largely used in Bhera (Shahpur
district) for making hafts of peahquahz (Afghan knives) and of hunting- or
ordinary table-knives, stnall boxes, etc.

Trmde,—In Upper Burma the export trade in jade-stone is very considerable.

Some passes into South-West China by the overland route, but most finds its

way down to Rangoon, whence it is exported to the Straits Settlements and
China. During the six years 1897-1903 the exports averaged 3,911 cwt.,

valued at £44,770, giving an average value per cwt. of £11*45. The exports
in 1906-7, according to the Official returns,were 2,998 cwt., valued at Rs. 8,02,270.

[Cf. Warry, R»pt. on Jade Mines at Mogaung, 1888 ; Min. Rev., 1894, 17 ; 1896,
40 ; 1896, 39 ; 1897. 38 ; Lawrence, Valley of Kashmir, 1895, 65 ; Scott, Oaz.
npper Burma and Shan States, 1900, ii., pt. i., 277-89 ; 1901, ii., pt, ii,, 268 :

Btnnet Brough, I.e. 176.]

11. Lapis Lazuli.—Ball, l.c. 528-30. The lajivard, rajavaral.

A mineral of complex composition, but consisting chiefly of silica, alumina
and lime. It is commonly known as ultramarine from its blue colour. The
mineral powdered was largely used in India for house decoration and book-
illumination. [Cf. Paulua j^gineta (Adams, transl.), iii., 200-1 ; Linschoten, l.c.

ii., 144 ; Tavemier, Travels, 1676 (ed. Ball), 1889, ii., 156 ; Milbum, Or. Comm.,
1813, i., 138.]

12. Quartzose Minerals.—Quartz is the natural silicic anhydride,

but hydrated silica also exists. This has led to the classification of the

stones of this kind into :—crystallised or phanero-crystalline anhydrous
quartz, represented by the rock-crystals ; uncrystallised or crypto-

crystalline anhydrous quartz, including chalcedony, jasper, agate, etc

;

uncrystallised hydrated quartz. The opal is a type of this last group.
(o) Rock-crystal.—Ball, l.c. 502-3; Holland, l.c. 107. The bilaur, phatak,

tanscda.

Sources,—Rock-crystal is the name given to the transparent vtirieties of

crystallised quartz, the different colours which are met with being due to the
presence of small quantities of foreign minerals. These coloured varieties are
known by various names, e.g. Amethyst, Cairngorm, Rose-quartz, Smoky-
quartz, Milk-quartz, etc., and Holland makes the following statement regarding
the occiurence of this gem and its use in India :

—
" In the Tanjore district, Madras

Presidency, fragments of rock-crystal are collected and cut for cheap jewellery,
being known as " Vallum diamonds," whilst the bi-pyramidal quartz-crystals
found in the gypsum of the salt marl near Kalabagh, on the Indus, are to a
certain extent used for making necklaces, and rock-crystal is similarly used for

cheap jewellery in Kashmir." In Indian Art at Delhi, 1903 {I.e. 75), it is stated
that rock-crystals are also largely cut and made into sword and dagger handles,
beads, buckles, necklaces, etc. These are turned out fairly extensively in Jaipur.
The so-called " rock-crystal " buckles, etc., of Kashmir are very largely made
of paste diamonds. [Cf. Mandelslo, Travels, in Olearius, Hist. Muscovy, etc.,

1662, 83; Tavemier, l.c. i., 389; Milbum, Or. Comm., 1813, i., 360-1; Min.
Prod. Ind. Rev. and Agri. Dept., 1892, 3 ; Watt, Rev. Min. Prod. Ind., 1894,
18 ; Nicholson, Man. of Coimbatore Dist., 1898, ii., 150.

(6) Agate and Carnellan.—Ball, l.c. 503-4 ; Watt, Ind. Art., l.c. 73-5 ; Holland,
l.c. IO7

; yamni, manka, etc.

Agates are concretionary masses or nodules, which occur usually in hollows
or veins in volcanic rocks. When cut across, the sections show layers. Their
composition consists of 70 to 96 per cent, of silica, with varying proportions of
alurainsk, coloured by oxide of iron or manganese. Various varieties are found,
known as Mocha stones, Moss Agates, Bloodstones, Chrysoprase, etc.

Sources.—According to Holland, a considerable trade in agate and the related
forms of silica, called hahik, still exists. These are obtained from the amygda-
loidal flows of the Deccan Trap, chiefly from the State of Rajpipla, where the
main source is a conglomerate near the village of Ratanpiu*. Hero the right to

collect hahik is leased for a period of five years at an annual rental. The most
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important place at which agates are cut is Cambay, but a certain amount of agate-
cutting is also carried on at Jabbalpur, and other places within range of the
Deccan Trap. They are much used for ornamental and decorative purposes,
being made into brooches, rings, seals, cups, etc. The ancient murrhine vases,
famous from the time of Pliny, are supposed to have been made of agates from
Broach and Cambay. While collecting the pebbles the miners divide them into
two primary classes—those that are not improved in colour by burning, and
those that are. Of the former there are three chief varieties :—(1) the Onyx,
known as mora or bdwa ghori ; (2) the Cat's-eye, cheshamaddr or dola ; and (3) a
yellow half-clear pebble called rori or lasania. All other stones are baked to
bring out their coloiu-. Diiring the hot season, generally in March and April,
the stones are spread in the sun in an open field. Then in May, a trench, two
feet deep by three wide, is dug round the field. The pebbles are gathered into
earthen pots, which, with their mouths down and a hole broken in their bottoms,
are set in a row in the trench. Round the pots, goat or cow-dung cakes are piled,

and the whole kept burning from svinset to sunrise. The pots are then taken
out, the stones examined, and the good ones stowed in bags. About the end of

May the bags are carried to the Nerbudda and floated to Broach. Here they are
shipped in large vessels for Cambay, and offered for sale to the Carnelian dealers.

By exposure to the sun and fire, among browns the light shades brighten
into white, and the darker deepen into chestnut. Of yellows, maize gains a
rosy tint, orange is intensified into red, and an intermediate shade of yellow
becomes pinkish purple. Pebbles in which cloudy browns and yellows were at
first mixed are now marked by clear bands of white and red. The hue of the
red carnelian varies from the palest flesh to the deepest blood red. The best
are of a deep, clear, and even red colour, free from cracks, flaws or veins. The
larger and thicker the stone, the more it is esteemed. White camelians are
scarce. When large, thick, even coloured, and free from flaws, they are valu-
able ; yellow and variegated stones are worth little. It may be of interest to
add in this connection that the burning of agates at Cambay is fully described
by Barbosa at the beginning of the 16th century, so that it would appear to
be a fairly ancient industry. And moreover other writers of an even earlier

date allude to the agates of India without specially indicating their production.
[C/ Varth6ma, Travels, 1510 (ed. Hakl. Soc), 107 ; Barbosa, Coasts

E. Africa and Malabar (ed. Hakl. Soc), 1517, 66-7; Mandelslo, I.e. 1662, 26,
40, 83; Tavernier, I.e. i., 69; Milburn, I.e. ii., 497-9; Paulus JEgineta
(Adams Conunent.), 1847, iii., 476 ; Campbell, Bomb. Oaz., iii., iv., vii. and
xxiii. ; Watt, Rev. Min. Prod. Ind., 1894, 17 ; Ind. Art at Delhi, 1903, 73-4.]

(c) Onyx.—Ball, I.e. 503.
The onyx is the general term for those varieties of agate in which the colours

are arranged in flat horizontal planes. It is reported to be plentiful in the crystal
pits in the Betul district, and to occur near Amerwara in Chhindwara. It was
formerly in great repute for cameos, and is employed for various articles of

adornment. [Cf. Milburn, I.e. ii., 515 ; Watt, Rev. Min. Prod., I.e.]

(d) Jasper.—Ball, I.e. 503-14; Rec. Oeol. Surv. Ind., 1895, xxv., 202.
A quartzose mineral, commonly of a red or yellow coloiu*. The former occurs

among the Cambay stones from the Deccan, and the latter in Tenasserim. A
green variety is found in Biu-ma, and fine specimens of ribbon jasper are met
with in the Sandur hills, Bellary. [Cf. Garcia de Orta, 1563, Coll., xliv.]

(e) OpaL—The dhudid pathar.
Compact imcrystalline semi-transparent to opaque hydrated silica. There

are various varieties, of which the most valued is the Noble Opal, of a milky
white colour, opalescent and exhibiting a rich play of colour. [Gf. Milburn, I.e.

ii., 515 ; Bonnet Brough, Mining Non-Metall. Min., in Journ. Soe. Arts., Jan.
15, 1904, 174.]

(/) Cat's-eye.—The ehush-maidar, lasniydn or lahsaniya.
A variety of chalcedonic quartz, presenting a peculiar opalescent reflection,

said to be due to the presence of asbestos. It is called Cat's-eye from its re-

semblance to the eye of a cat, hence also the Burmese name kyoung, which haa
that meaning. [Cf. Garcia de Orta, 1563, Coll., xliv. ; Linschoten, Voy. E. Ind.,

1598 (ed. Hakl. Soc), 1885, ii., 141 ; Milbxmi, I.e. i., 361.]

13. Tourmaline.—Noetling, Tourmaline Mines in Mainglon State,

in Rec. Geol. Surv. Ind., 1891, xxiv., pt. ii., 125-8 ; Holland, Rev. Min.
Prod. Ind., 1905, xxxii.. pt. i., 109.
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A minortU of very complex and vuriable rompoaition occurring in the granitic

and inetiiinorphio rocks of most countriofl. It is generally blm:k, when it iti

termed.'«cAor/ ; rod vurietios (rubelllte), dark-blue {Indlcollite) and white {achroitt)

also occur. The rod variety is commonest in India, good specimens being of a
doop crimson colour. White specimens have occasionally been found among
the block atones from the Shan States, and green tourmaline has been mentioned
as occurring in the Hazaribagh district of Bengal and in granite dykes in the bed
of the Kauveri, Seringapatam. Holland states that various attempts have been
mode to work the rod variety which occurs in the Ruby district of Upper Burma.
In 1898 an outturn worth £359 was reported, in 1900 worth £1,240, and in

1903. £196, but returns for 1898 and 1902 are not available. [Cf. Milhiirn. I.e. i.,

361-2 ; Introd. Chem. and Phy. Study Ind. Min., 1859, 82 ; Min. Rev., 1895, 42;
1897, 40 ; Scott, Oaz. Upper. Burma and Shan States, 1900, ii., pt. i., 227-30 ;

1901, pt. ii., 392.]

Fomw of

ToamuliM.

GLASS AND GLASSWARE.—Glass is known in India by
the vernacular names of Jcanch, kunnadi, addannu, shishah, kizaz. It is

a mixture of silicate of potassium or sodium, or of both, with one or more
silicates insoluble ia water, such as those of the alkaline earths, aluminium,
manganese, iron or lead. The mixture is effected by fusion.

History.—Stein {Ancient Khotan, 1907, 373), in discussing fragments of glass

picked up at Niya (3rd century), observes, " Glass was until the middle of the fifth

century of our era known in China only as an import from Ta-Ch'in, the Far West
(Hirth, China and the Roman Orient, 228 et seq.), and it appears very improbable
that the introduction of glftss manufacture could have been delayed so long, if

the making of glass had been an art practised in Eastern Turkestan when the
latter was under Chinese control during earlier centuries. It is significant that,

according to the Pet ahih, the first makers of glass in China were traders from the
country of the Great Yulk-chih, i.e. from the Old Indo-Scythian dominion, for

whom the land route through Khotan was a more likely line of communication
than the sea route."

In India glass is little employed for the purposes it is ordinarily used in other
covmtries (windows, bottles, etc.), and the process of manufacture, as carried on
by the Natives, is accordingly very crude and unscientific. The chief materials
employed are carbonate of soda in its crude condition, called reh, tmd the impure
sands of the rivers with certain special earths, etc. The ordinary Native glass is

ft coarse, impure, coloured or dirty mass, full of flaws and air bubbles, and suitable

only for the manufacture of beads, coarse bangles and other minor articles. White
glass is sometimes made (or rather re-made) by melting broken glass or glassware
of European manufacture.

Indian Production.—The chief centres of the glass industry to-day are the
Lahore, Kam41, Jhelam and Hoshiarpur districts of the Panj&b ; the Bijnor,

Lucknow and Saharanpur districts, United Provinces ; Ahmednagar, Kaira
and Baroda, Bombay ; Seoni, Central Provinces ; Patna, Bengal ; lastly the
State of Jaipur and the North Arcot district, Madras. The chief articles

manufactured are bangles (churia), beads, crude globes, silvered with mercury
or tinfoil, coarse toys, small bottles, lamp chimneys, etc. The only glassware
in India with any pretension to art is that produced at Patna. The articles

are generally coloured and the shapes very elegant but exceedingly fragile.

The industry is said to be dying out for want of demand. Special mention may
be made of the glass mosaics seen in the palaces of some parts of Rajputana,
the Panj4b and Burma. It was to meet this demand that the industry of

blowing gloss globes, silvered inside, sprang into existence. The globes are
broken up into fragments of certain sizes, then set in cement (or in Burma
in lacquer), and in that way constitute the chief decorative feature of shiah

mahals (looking-glass palaces). The smaller fragments of silvered gloss are
also worked up into the embroidered phulkari cloths of the Panjdb. There is

in addition the true mosaic art where coloured glass elaborates a pattern, as
seen in the palaces of Udaipur.

The influences that operate against the establishment in Ind'a of glass works
on a commercial scale are the cheapness of tlie imported Western products, the
want of enterprise on the part of capitalists, and the unfavourable climatic con-
ditions. Recently several praiseworthy efforts to extend the manufacture of
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glass on a scientific basis have been made ; of one of the last, an account is given
in The Times of India (Oct. 22, 1903). The greatest difficulty is perhaps the
apparent absence of a suitable sand for fusing purposes, within easy reach of the
tr£ide centres, and of the fuel and other essential materials.

Trade, Trade in Glass.—The total Imports into India of glass and glassware

of all kinds, including Government stores, were in 1876-7 valued at

Rs. 29,45,091 ; twenty years later (1896-7) they stood at Rs. 72,25,918.

For the five years ending 1906-7 they were as follows :—1902-3,

Rs. 96,15,634 ; 1903-4, Rs. 1,01,17,065; 1904-5, Rs. 1,14,21,397 ; 1905-6,

Rs. 1,14,79,658 ; and 1906-7, Rs. 1,22,75,725. The analysis of the com-
mercial returns (1905-6) might be given as follows :—13,769,052 superficial

feet of sheet and plate glass, valued at Rs. 12,44,884; 22,520 cwt. of beads

and false pearls, valued at Rs. 24,02,442 ; 65,785 cAvt. of bottles, valued

at Rs. 6,50,645; bangles, Rs. 42,78,558 ; lamp-ware, Rs. 6,94,138; other

miscellaneous glassware, Rs. 28,43,441 ; Government stores, Rs. 1,61,677.

Headings. The sheet and plate glass came chiefly from Belgium and the United

Kingdom ; the beads from Italy, Austria, Germany and the United
Kingdom ; the bottles from the United Kingdom and Germany ; bangles

from Austria-Hungary ; lamp-ware from Germany, Austria-Hungary

and the United Kingdom ; and the other wares from Austria-Hungary,

the United Kingdom, Belgium and Germany. Bangles and lamp-ware

were returned for the first time in 1905-6. In the same year the Exports
(Indian produce) amounted to Rs. 98,029. Bombay exported the largest

amount, viz. Rs. 89,177, and the chief market was Persia, followed by
Turkey-in-Asia, Arabia, Ceylon, Aden and the United Kingdom.

[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 147-51 ; iii., 369-73 ;

Monographs, Pottery and Glassware :—Halifax, Panjah, 1890, 23, 24-7 ; Taw
Skein-Ko, Burma, 1894, 5, 13 ; Maconochie, Botnbay, 1895, 8-9 ; Mukharji,
Bengal, 1895, 10-11 ; Dobbs, U. Prov., 1895, 29-35, 41-4; Tilly, Glass Mosaics

of Burma, 1901 ; Agri. Ledg., 1901, No. 13, 446-7 ; 1902, No. 5. 125 ; Madras
Weekly Mail, Oct. 1, 1903, 365 ; Pioneer Mail, Oct. 2, 1903, 24 ; Watt, Ind. Art
at Delhi, 1903, 76, 96-7 ; Holland, Rec. Geol. Surv. Ind., 1905, xxxii., pt. 1, 109-10.]

GLYCINE SOJA, Benth., Journ. Linn. Soc., viii., 266 ; Kew
Kept., 1882, 42-3; Prain, Journ. As. Soc. Beng., 1891, Ixvi., 403-4;

Duthie, Fl. Upper Gang. Plain, 232 ; G. hispida, Maxim., Duthie and Fuller,

Field and Gard. Crops, 1893, pt. iii., 3, t. 85 ; Leguminos^. (Following

the suggestion made by Prain, the above name had better be adopted

for the cultivated plant and G. iis.'iurieusis, Regel & Maack, for the wild,

which= G. Soja, Sieb. & Luce.). The Soy Bean ; in Indian vernaculars,

bhat, ram, gari-kulay, hendedisotn horec, pond disom, an-ing-kiyo, tzu-dza,

hhatnas, seta, musa, khajuwa, etc.

A sub-erect or creeping annual native of China, Cochin-China, Japan

and Java, comparatively recently introduced into India, though recorded

as acclimatised and even seen as an escape from cultivation. It might,

in fact, be described as extensively cultivated, though more as a garden

than a field crop ; is especially prevalent in Eastern Bengal, Assam (Barpeta

Sub-division), the Khasia hills, Manipur, the Naga hills and Burma. It is

not infrequent in the plains of India proper, especially in Busti, Gorakhpur,

Patna and Purnea, etc. In Bombay and Madras, however, the Soy

Bean has apparently hardly passed the experimental stage.

Cultiva- Cultivatioa.—Two chief varieties occur, one called white, the other black.

tion. On the plains it is generally grown by itself as a kharif (autumn) crop. The seeds

are sown from June to September, and harvested from November to December.
They should be placed at a depth not exceeding 1 to 1^ inches, and 18 plants
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: y aoil. or one rich in Ofganie
\ ^ .^te of potash, but nitrogen

lukv be supplied with advantage in the form of nitrate of soda, or in the OMe of
'-.uU poor in organic matter, in the form of rape or mustard cake. In Awm
tt is sown with 6hu (autumn rioe) in April and May. The 6hu crop is removed in
.Tuly and .\ugust, and ite stubble acts as a support for the bean plante, whioh ore

'
:- harvest in December and January.
h {Food-Orauu of Ind., 1885. 140-3) gives the following analjrsis of tbe

vtii ;— .n 100 parts : water 110, albuminoids 35*3, starch and sugar 26*0, fat 18*9,

fibre 4*2, ami ash 4-0. Its chemical composition thus places it above otbisr pulaee
as an albuminous food. It is eaten in India in the localities where it is cultivated,
chiefly in the form of ddl or »atu. In Japan it is largely used as a sauce, cheese
{notto) or paste, and in China an edible oil is obtained from the seed. If cut when
the pods are fully formed it makes a most nutritious fodder, and the seed-cake, as Poddcr.

I

already stated, is an extremely rich cattle food. [Cf. Milbum. Or. Comtn., 1813,

;«.. 619 : Drug. BuU., Feb. 1890. 113 ; Trop. Agrist., 1893. xiii.. 60 ; 1903. xxiu.,

176; King, Trap. Agrist., 1897, xvii.. 460; Itid. Agri., March 1. 1899. 93;
\Jmd. Oard., Feb. 9. 1899, 56; Agri. Ledg., 1903, No. 5. 137; Kiinig, Ch«m.
NEMMimm«n«ete. der Mensch. Nahr., 1903, i., 1484 ; Kew. Mtu. Guide, 1907,
iNo. 1. 65.]

ObwnlsU/.

Food.

GOLD.—Ball, Man. Econ. GeoL Ind., 1881, iii., 173-230, 608-10;

Mallet, Man. Geol. Ind., 1887, iv., 1; Smith, Gold Mining in India, in Mining
\Inttiuae, 1893 ; Watt, Min. Rev., 1894 to 1897 ; also Mem. Res. Br. Ind.,

1894, 19-20 ; Bosworth-Smith, Rept. Kolar Gold-Field and its Southern

Sxtension; 1889 ; Grundj, Repts. Insp. Gold Mines, Mysore State, 1894,

1895 ; Hatch, The Kolar Gold-Field, Quartz-Mining and Gold-Recovery, in

Mem. Geol. Surv. Ind., 1901, 1-90 (numerous plates) ; Holland, Rev. Min.
Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 10, 12, 45-50. Gold has

been known since the most remote classic times of India ; it is indicated

by the following vernaculars :

—

sona, gser, suxLma, pwon, hungdrum, mas,

hanchana, shwae, run, tibr, zahah, tilla, zir, etc.

Occurrence.—Gold is known to occur throughout India—in the Bengal,

Madras and Bombay Presidencies ; in the Central Provinces, Panjdb,

United Provinces, Burma and many of the Native States. The ultimate

derivation is mainly the quartz reefs which traverse the metamorphio
and sub-metamorphic series of rocks, but smaller quantities appear to

exist in certain cUoritic schists and quartzites and possibly also in some
forms of gneiss. The only other sources in Peninsular India are the recent

and sub-recent alluvial deposits which rest on the metamorphic and
sub-metamorphic rocks. In extra-peninsular regions, gold is met with

in rocks of different periods ; in Ladakh in quartz reefs of carboniferous

age ; in Kandahir in cretaceous formations ; while along the foot of the

Himalaya the tertiary rocks which flank the base of the hills are more or

less auriferous. Holland {I.e. 45) has pointed out that India occupies the

sixth or seventh position among the leading gold-producing countries of

the world, but that the total output is nevertheless insignificant, aggre-

gating no more than 3J per cent, of the world's annual supply. The
follo^sing brief abstract of the available information regarding the occur-

rence and production of gold, province by province, may be useful :

—

Bengml.—Gold is obtained in Orissa, Midnapur, Bankura and in the Province
of Chota Nagpur. In recent years attention has been drawn chiefly to the
latter, where, under the control of the Geological Department, an extensive
survey for gold lias been conducted by several officers whose publications are
mentioned below. The area examined covers part of the districts of Manbhum
and Singhbum, with the tributary States of Gangpiu-. Bonai, Udepur and Jashpur.

Commenting on Mr. Maclarea's final report, the Director says that though gold ia
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undoubtedly almost universal in the country examined, gold-prospecting could
not (with one or two exceptions) be honestly reconunended as a reasonable
venture {General Report, 1902-3). The examination found the deposits in the
quartz reefs to be very thin and patchy and the ore bodies small. " The recovery
of gold from alluvial deposits," the report further adds, " offers no brighter
prospects than that of mining quartz veins." [Cf. Noetling, Sonapet Gold-Field,
in Rec. Oeol. Surv. Ind., 1890, xxiii., pt. ii, 73-8 ; 1896, xxix., pt. i., 2 ; King and
Pope, Oold, Copper, Lead in Ghota Nagpur, 1891 ; Hatch, Rept. Parhardiah
Quartzites, in Mem. Oeol. Surv. Ind., 1901, xxxiii., 68-71; Holland, Gen. Rept. Geol.

Surv. Ind., 1901-2 ; 1902-3, 10-4 ; Maclaren, Rec. Geol. Surv. Ind., 1904,
xxxi., pt. ii., 59-91 (with map).]

Assam,—For an account of the gold of this province the reader should consult
Maclaren's exhaustive paper on the Auriferous Occurrences of Assam {I.e. 1904,
pt. iv., 205-32, with nmnerous plates and maps). In a brief notice on that paper,
Holland {Rev. Min. Prod., 1905, xxxii., 140) remarks that the most striking
feature of the gold deposits of the Assam valley is the universal distribution of

the metal in extremely small percentages throughout the gravel of the river-beds.
This Maclaren holds to be due to two main causes, the wandering of the Brah-
maputra over the plain and the wide distribution of the Tipam or Sub-Himalayan
sandstones, which are certainly auriferous in places. The next characteristic
feature is the general aggregation of gold at a point the distance of which from
the hills is dependent on the strength of the ciurrent and the form of the gold dust.
This point of general deposition is marked on the Assam rivers by the occurrence of
gravels containing pebbles up to 6 inches in diameter. Above the point indicated
the only deposition is that due to local diminutions in the velocity of the current,
as on the beaches at the end of a long pool or on beaches lying parallel with the
stream, and to which the gold is carried by the back eddies, where it is-retained in

the interstices between the large boulders.
The only gold deposits considered by Maclaren to be worthy of further pros-

pecting are the Guri Mara, above the Sadiya and opposite the Chunpara Stockade ;

the Sibia Mukh on the Dihong river, and the Derpai pool on the Subansiri river.

The most promising deposit is that on the Subansiri. The gold in general is of

good quality, but the individual gold grains, except in a few places on the Subansiri,
are extremely small and much flattened.

United Provinces.—The production of gold in these provinces is comparatively
unimportant. The only districts where it occurs in any quantity are Bijnor,
Naini Tal and Garhwal, but the estimated production is only about 50 to 80 oz.

per annum. The general method of working is the washing of auriferous sands
found in the beds of certain rivers, most notably Ramganga, Sukhar Sot, Phika
and Khoh in the Nagina Tahsil of the Bijnor district.

Central Provinces.—Gold-bearing sands occur in most parts of these provinces,
but the output is comparatively insignificant. The chief localities are Nagpur
Division, especially Bhandara, Balaghat, Chanda, etc. \Gf. H. Nunn, Monog.
Gold and Silver- Ware, 6-10.] In Central India gold appears to be confined to

the Ajmere-Merwara district.

Panjab.—The districts where gold is found are Bannu, Peshawar, Hazara,
Rawalpindi, Jhelum, Kangra, Ambala, Gurgaon, and Hoshiarpur. The most
important are the Jhelimi district, where gold to the value of £770 was produced
in 1901, and a fair amoimt in the Hazara district. It is said that recently an
application has been made to the Panjdb Government on behalf of a Syndicate
in British Columbia for the grant of a dredging lease for gold in the bed of the
Indus. [Cf. Maclagan, Monog. Gold and Silver Works, Ph., 1888-9; Robertson,
SeUl. Rept. Rawalpindi, 1893, 15 ; Mem. Geol. Surv. Ind., 1897, xxvi., 287 ;

Madras Weekly Mail, Jime 7, 1900, 502 ; Capital, Feb. 4, 1904.]
Kashmir.—Gold-washing is carried on in some villages, chiefly in the Skardu

Tahsil and Kargil Tahsil, Baltistan. In the former, the chief locality is the
sands of the Bashahr river, and in the latter along theleft bank of the Dras-Sooroo
river from Hardas to Maimus, at Sher Alithang near Kharbu, and at Chuskor,
some eight miles from Kargil. The market value of a tola is Rs. 20 and the State
rate Rs. 18. [Cf. Drew, Jummoo and Kashmir, 1875, 409 ; Clarke, Skardu Tahsil
and Kargil Tahsil, 1901, 10 ; Kaye, Note on Assess. Rept. of Kargil Tahsil, 1901,

45 ; Lawrence, Valley of Kashmir, 62.]
Bombay.—Auriferous rocks occur in the districts of Dharwar, Belgaum, Kaladgi,

in the South MarAtha country, and in the province of Kathiawar, but the output
of gold in late years has been very small. Recently, however, promising work
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in reef-mining has been commenced in the Uharwar dutriot under tll#.Mlipiow
of the Dharwar Reefs Company, Ltd.

MadrM».—Qold in found in Muduru, Coimbatore, Salem, Wynaad, the Nilgirin,

Travanoore, Malabar, Konara, North Aroot and Bellary. In recent years, how-
ever, all tho gold produced in the Presidency was from the Kangundi mines in

the Kangundi Zoiaindari of North Arcot. Work was oominenoed there in 1803

end was continue<l with varying Huccess until 1000, since when working has
ceased. Tho ItighoHt yield was obtained in 1898, viz. 2,854 oz. Prospecting

has recently been curried on at VVynaod and three of the old niinoH were open
during part of H)01, but did not yield any gold. [Cf. Uayden and Hatch, Oold-

Fields of the Waindd, Mem. Oeol. Surv. Ind., xxxiii., pt. ii.]

MyBore and Hyderabad.—The gold of Mysore State is solely derived from tlie

Kolar district, which occupies a small tract of country in the eastern extremity
of the State. Roughly, the field is about ten miles long from north to south, two
miles wide from east to west, ajid made up of synclinal folds of schistose rocks.

Hatch saya that the auriferous lodes of the Kolar gold-fields consist of a series

of parallel quartz veins which occupy a central position in the belt of Dharwar
schists. Although there are several parallel veins, it is on the Champion lode

only that paying mines have been developed. " The attention of European
prospectors was directed to this area by numerous Native workings of unknown
age; and since operations commenced on a large scale, shortly after IKKO,

the gold extracted, up to the end of 1903, luwj reached a value of nearly 19

millions sterling. During this period five companies have paid £8,250,000 in

dividends, while the Mysore State has received nearly one million as its royalty.

The deepest workings, now somewhat more than 3,000 foot below the surface,

show little diminution in the value or width of tho auriferous quartz vein. During
the past five years the amount of quartz crushed has increased from 337,636 tons

in 1 898 to 546, 752 tons in 1 903, and the value of gold extracted has increased from
£1,576,000 in 1898 to £2,284,000 in 1903." [Imp. Qaz., 1907, iii., 14.] Holland
observes that various improvement schemes, with the object of reducing working
expenses, have been introduced in recent years, one of the most important
being the provision of electric power from the Kauveri Falls. The supply com-
menced about the middle of 1902, and has regularly furnished over 4,000 horse

power to the various mining and metallurgical works. In The Madras Weekly Mail
(June 1, 1905, 597) an account is given of a new discovery of gold in Mysore at

Yellahanka, 22 miles north-east of Bangalore, which seems of future importance.
The citation of publications in the opening paragraph practically denotes

those of Madras and Mysore, but there may be added tlie annual reports of the

various companies, of which, in alphabetical sequence, the following may be
quoted :— 1. Balaghat Gold Mining Company ; 2. Champion Reef Gold Mining
Company ; 3. Coromandel Gold Mining Company ; 4. Ooregum Gold Mining
Company ; 5. Mysore Reefs Company ; 6. Mysore Gold Mining Company ; 7.

The New Kempinkote Gold Field ; 8. Nine Reefs Company ; 9. The Nundy-
droog Company ; 10. The Oriental Gold Mining Company ; 1 1. the Road Block
Gold Mining Company, etc.

In Hyderabad the only quartz mines producing gold are those of Hutti and
Wundalii in the Nizam's Dominions. At the Wundalli mine 7,822 oz. of gold
were recovered in 1899, but the mines were closed in 1900, and the Hutti mine
was the only one at work at the end of 1903. In the latter mine the total

output for 1903 was 3,414 oz.

Burma.—The only reef mine of importance is the Kyankpazat near Wuntho
in Upper Burma. Holland tells vis that this mine yielded in 1898, 1,120

oz., and maintained and indeed increased its yield until 1902, when 1,984

oz., valued at £7,606, were produced, but in 1903 the auriferous chute was
worked out and the mine closed. From recent exploration, however, Burma
appears to be very rich in alluvial gold, and in 1903 a license was issued to a
Company to dredge gold in the Irrawaddy above Bhamo. Gold to the value
of Rs. 2,016 was produced, and the result was sufficiently successful to induce
the Company to extend its operations. The greater possibilities of dredging on
the Irrawaddy appear to arise from the fact that the waters of the river are

derived from ranges where, even in the cold weather, there is a heavy rainfall.

{Cf. Imp. Qaz., 1907. iii., 141-3.] The Indian AgricuUuriat (Feb. 1905) gives

the practical results of an interview with Lt.-Col. Mackenzie Foss, on the

subject of the occiurence of tin and gold in Lower Burma, in which that

gentleman apparently stated that, in his opinion, the district of Mergui was one
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GOLD LEAF AND WIRE

of the richest in alluvial gold in the world. [C/. Nisbet, Burma under Brit. Rule
and Before, 1901, i., 347, 397 ; Rec. Oeol. Surv. Ind., 1892, xxv., 129 ; 1893, xxvi.,

7, 48, 163; 1894, xxvii., pt. i., 10-11, 117, 122-3.]
Uses.—Gold is largely employed by the richer classes in India for the purpose

of personal adornment or in the ornamentation of sacred buildings, palaces, etc.
The most important art industries for which it is employed are, therefore, coins,
jewellery, gold-leaf, gold wire and thread (used in the fabrication of cloth of gold
(kinkhahs), braids, lace, etc. Stein {Ancient Khotan, 1907, 192-4, 210, 224, 381,
496) discusses the gold-digging at Yotkan and mentions the instances where he
foimd gold employed by the artists of the sand-engulfed ruins. These date from
the 3rd to the 8th centuries. While he found gold-leaf extensively employed
in the ornamentation of the idols, statuary, etc., he makes no mention of having
come across an example of fabric with gold wire (thread). He met with Chinese
and Tibetan brocaded silks, but no examples of the Indian kinkhab.

For the Tises of gold in Medicine, the reader should consult Dutt {Mat. Med,
Hind., 1900,57-61). [C/. Ain-i-Akbari {Jarrett, transl.), iii., 315-6; Mukharji
Art Manuf. Ind., 1888, 97-144 ; Ind. Art at Delhi, 1903 :—Gold and Silver Plate,
31-42, Gold Brocades {kinkhabs, etc.), 319-38, Gold-wire, 416-8, Gold and Silver
Embroidery, 419-24, Jewellery, 489-93. The following enumeration, province
by province, of the publications that deal with the Indian industries that employ
gold may be found useful :

—

Bengal : Mukerji, Monog. Gold and Silver Work,
1905. Assam: Henniker, Monog., 1905. United Pbovinces : Hoey, Monog.
Trade and Manuf., 110-3, 157, 184, 194, 196-7 ; Charles, Monog., 1905. Panjab r

Maclagan, Monog., 1890. Central Provinces : Nunn, Monog., 1904. Bombay :

Burns, Monog., 1904. Madras : Havell, Rept. Arts and Manuf., Govt. Proc, 1886,
5, 6, 13, 15. Burma : Max and Bertha Ferrars, Burma, 1900, 107-11.]

TRADE.—If Max Miiller and others be correct in identifying

India with the Ophir of Scripture, the present production is possibly onl;^

a tithe of what it has been. According to Napier {Metallurgy of the Bible)l

King David derived, through the trade of Ophir, gold to a valuation ol

£600,000,000. But another opinion fixes Ophir in West Arabia. PlinV
speaks of Indian gold coming from the country of the Narese (the Nail
of Malabar), and thus practically the Mysore mines.

" Within the past few years the net imports of gold have apparentlj
diminished. Thus the excess of imports over exports during the ten yeai
ending 1891-2 averaged about 729,900 oz., while during the following teij

years the average did not exceed 442,400. The reduction is mainly due
two causes. Large imports of gold had been made by banks to be exchange
for silver, and the accumulation of gold coin having been found incou;
venient by Government—for gold does not circulate freely in the counti
—the surplus was shipped by the Government to London, where at tl

same time considerable purchases of silver were made for additions to the
coinage. Secondly, the Mysore gold-mines now send to London large quan-^
titles of gold every year, and this export reduces the net imports shown
in the trade returns. It is probable that on the whole there was no real

decline in the demand for gold in India, which is in value about half of

that of silver. In 1902-3 the net imports rose to 1,417,000 oz., and in
the following years to 1,566,237 and 1,516,991 " {Imp. Gaz. 1907, iii., 292).

Fl Holland {Rev. Min. Prod., I.e. 47), commenting on Indian production,
observes, " For the six years under review the value of gold extracted was
£11,310,038 or 60 per cent, of the total value (£18,687,818) extracted in the
twenty-one years since the commencement of work under European super-
vision. With the increase in output dividends have also increased, rising

from £739,114 in 1898 to £1,019,347 in 1903, or an increase of 38 per cent.

The total dividends paid during the six years were £4,988,793 or 60 per
cent, of the dividends (£8,287,071) paid since 1882, indicating that dividends

aftd output have advanced pari passu.'' [Gf. O'Oonor, Rev, Trade Ind..,
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Gaz., 1907, iii., 291-2.]

Beng. Chamber Comm., 1903, 145-51 ; Imp.
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GOSSYPIUM (Cotton); Watt, Wild and Cult. Cotton Plants of

the World, 1907, 1-406, tt. 1-53. A geuus of MALVACEiB, the species of

which are widely distributed on both sides of the equator, and in both

hemispheres. On the north they extend, under cultivation, to Crimea

(45°), and on the south to the latitude of the Cape of Good Hope (34°).

Few cultivated plants are so difficult to understand or have been half

so mu(^h confused through conflicting opinions regarding the existing

forms as the cottons. Practically all the botanical names in current use

were founded on cultivated plants, and these changed subsequently, and in

gome cases so rapidly that they are now mostly unrecognisable. Instead

of rejecting a nomenclature thus hopelessly useless, one botanist after

another has given his peculiar views and rcassorted the published names.

The obvious duty of establishing species on the wild forms and grouping

the cultivated states as near as may be possible under these, has' been

absolutely neglected and the literature of the genus become confusion

worse confounded. Useless controversies have engaged attention, such as

whether there are fifty or more species, or only three, or even only one in

the whole world ; another, whether a single characteristic of supreme value

can be discovered, upon which a classification of the forms might be based.

The early authors divided the cottons into trees and bushes, or into peren-

nials and annuals. It has now been established beyond dispute that all

species of Gonsf/pium under suitable environment are perennials if left

alone, and may in time become large bushes or even small trees. More-

over, when cidtivated they readily respond to environment, and when
necessity exists become annuals or otherwise adapt themselves. On dry

stony soils they are usually perennials, on rich loamy soils annuals, more

especially if restrained by cold in the winter months or by a heavy periodic

(monsoonic) rainfall or by infestations of pests. Some writers have placed

confidence on the characteristics of the seed as affording a key to classi-

fication. If possessed of a double layer of wool, viz. an under-velvet

or fuzz (as it has been called) and an outer layer or floss (the true wool or

lint), such seeds have been regarded as denoting very different plants

from those with a naked seed, that is to say, not possessed of the under-

coating (fuzz). This conception originated the classification into alhvm
(white or fuzzy seeds) and nigriini (black or naked seeds). So again the

fact of the seeds being free from each other or attached together into what

has been called a " chain " or " kidney " mass, has been accepted as a

further means of diagnosis. But as opposed to such views it has recently

been shown that certain structural peculiarities have originated in conse-

quence of adaptation to beneficial insects, such as the helep ant of Guate-

mala, or as protective measures against enemies. Of this latter land may
very probably be the formation of the floss and of its special and varied

peculiarities. Hence another set of writers have rejected all the distinctions

based on the fruit or seed and have advanced the argument that selection

should primarily be directedtowards lowering the size and weight of the seed,

and thus increasing the proportion of wool. No structural manifestations

would accordingly be less constant than those based on the seed and floss.

But the colour of the fuzz and floss have been even more frequently utilised

as aids in classification than structural characters. The names Nankiti^
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GOSSYPIUM
History THE COTTON PLANT

Hairiness of
Leaves.

JCotM Cotton. and relif/iosmn were at first used to denote a red or JcaJchi coloured floss,

and the belief was accepted that all wools of that colour were obtained from

one and the same species. As opposed to that view it may be mentioned

that Fortune {Three Years' Wanderings in China, 1847, 264) says that the

mie wha or yellow cotton of China cannot be separated from the white form,

and that the seed may come up either white or yellow. [Cf. Liotard, Note,

Nanking Cotton in India, 1883.] As a matter of fact it would now appear

certain that most wild cottons have a red-coloured fuzz or even a red fuzz

and floss : accordingly, under negligent cultivation or as acclimatised

escapes from cultivation, the woolly coating of the seeds, in the majority

of species, may become reddish coloured. Conversely, red-coloured

cottons, if carefully cultivated, invariably lose their colour and become
white. Lastly, still other writers have sought for a classification based

on the shape and degree of hairiness of the leaves and bracteoles or the

shape and colour of the flowers. But, as with most other cultivated plants,

the classification of the forms of Gossypium is alone possible on the

basis of the wild plants and through an aggregation of all natural character-

istics, including geographic and climatological considerations, and not

upon any arbitrary (single) standard.

In this view it may now be desirable to furnish the practical results

of a special study of the genus Gossypivm (restricting attention as far

as may be possible to the Indian forms) and to draw up the history of the

available information regarding the cotton industry, with special reference

to the periods of discovery, the stages in cultivation, the improvement of

the plants of commerce, and the progression in industrial knowledge :

—

History, /. THE HISTORY OF THE COTTON PLANT AND COTTON
INDUSTRIES.

It would not be far from correct to describe cotton as the central feature of

the world's modern commerce. Certainly no more remarkable example of a

sudden development exists in the history of economic products than is the case

with cotton. The enormous importance of the textile to-day, in the agricultural,

commercial, industrial and social life of the world, renders it difficult to believe

that but little more than two himdred years ago cotton was practically vmknown
to the civilised nations of the West. But it is perhaps even still more singular

that a fibre which, for many centuries apparently, had been a staple article of

clothing in India and the East generally, should scarcely find a place in the early

classical literature of these countries. Nearly all the beautiful and useful plants

of India have their properties extolled by the Sanskrit poets, and indeed are

frequently dedicated to the gods, but cotton—the plant above all others which
might have been expected to have formed the theme of nature-worship—is

hardly more than incidentally mentioned.

Indian The Sanskrit word kdrpdsd-i, often rendered cotton, is connected with the

Kno"wledge. Greek and Latin carpaaos or carhaaua, and denoted a fine textile. That name
was also known to the Phoenicians and Hebrews, but whether it originated

in India or was imported there would be hard to say. Mr. F. W. Thomas,
who has kindly permitted me to consult him on this point, ^informs me
that " the earliest mention appears to be in the Aavaldydna Srauta SiUra

(say 800 B.C.), where the material is contrasted with silk and hemp, as that

of which was made the sacred thread of the Brahmans. Probably the word was
thiis borrowed from India. The other words tula and picu are later—they
denote the substance." " The Sanskrit dictionaries give four names {vadara,

kdrpdai, tundikeri and aamudrdntd) for the shrub, while the wild kind is called

bharadvdji. They also mention that kdrpdaa and vadara (the material) come
from the fruit of the plant in question, while the Haraacarita (circa 650 a.d.)

twice speaks of the cotton {tula) from the pods of the adhnali tree " (= aemul,

itonibaun tnaiuhHi-ivnitt). In the Institutea of Manu injunctions exist that

regulate the operations of the washermen and of the weavers, and these all

point to a social organisation and industrial attainment in which a knowledge
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<'f < otton if) essential, but it is taken for granted ratlier than expounded or
jiistiii<Mi. All this might of course argue antiquity, aM it certainly does for the
arts of Rpinning and weaving, but the word kdrpdai may have existed for

centurieB with a generic rather than a specific signification.

Similarly it is extremoly diflicult, if not impossible, to determine the earliest

cortnin references to cotton in the Poreian, Arabic and European olaasioa. It is

fairly clear that kutn, katdn or kutun (the Arabic name from which we have Cliiaaic Names,
derived tho English word cotton) originally denoted flax, not cotton. So also in
(Jrook, knr/visofi, often rendered cotton, had, as already stated, the still earlier

moaning of flax or simply of a fine textile. But cotton textiles had been carried
to Euro|)e, and were regularly traded in, long before any definite knowledge
existed there regarding the fibre of which they were made. In fact the Greeks
first learned definitely of the cotton plant through the group of explorers who
visited India along with Alexander the Great and his immediate successors in i ireok

Bactriana. Herodotus (450 B.C.) had written of India having wild trees that UiaooveriM.

bear fleeces as their fruits. But right down to the middle of the 18th century
the wool-bearing trees were divided into those with spinose and those with
smooth stems. The former were the silk-cotton trees, of which Bmnbttjc
$uainhtirirHtn may be given as the type, while under the latter many of the
botanical writers included kapok {hu-lmtfttttrott niifrnftiioniiin).

A large percentage of the earliest authors speak of cotton being used for

quilts and mattresses, but are silent regarding its being sptm and woven. Ktesias
would appear to have been the first European who observed the spinning and
weaving of the Natives of India, but his description does not necessarily denote
cotton OS the fibre. Thoophrostus (350 B.C.) gives us the first definite conception
of Indian cotton cultivation. He says {Hist. PI. (ed. Schneider), iv., ch. 4, 132),
" The trees, from which the Indians make cloths, have a leaf like that of the
mulberry ; but the whole plant resembles the dog-rose. They set them in the
plains arranged in rows, so as to look like vines at a distance." He then odds
that cotton cultivation may be seen both in India and Arabia. Indian cotton-
bearing plants set in rows necessarily involves cultivation, but it would be equally
applicable to the perexmial as to the annual plant. The comparison to the dog-
rose, with its open lax branches, however, brings to mind the perennial roji of

Gujarat rather than the small compact bush of the ordinary annual cotton.
(See below, under RoJi, p. 581.)

Pliny tells us that cotton (carbasa) was in Tylos called Goasympines. He
does not state whence he derived that information, but curiously enough by
modem botanical writers that word has become the generic name for the cottons
{fjoMMyitititn). In the Periplua of the Erythrcean Sea (63 a.d.) we have the first

commercial mention of Indian cottons. The raw cotton, as also the Indian
c«)tton manufactures, were conveyed by the Arabs from " Patiala, Ariake and
Barygaza " (the modem Broach) up the Red Sea to " Aduli." The Indika of

Arrian, a work compiled (150 a.d.) from Nearchus, Megosthenes, Strabo and
Eratosthenes, as also other early Greek travellers, was professedly intended to
supersede the inaccurate accotmt of India given by Ktesias. After narrating
the particulars above mentioned, Arrian adds that the cotton of India is whiter
and brighter than that of any other country. Thus by the beginning of the
Christian era we have a fairly vivid glimpse of India as a cotton-growing and
cotton-manufacturing country. Stein (Ancient Khotan, 1907, 374, 412, 430, 442,
etc. ) mentions that cotton cultivation is very largely pursued around the modem
Khotan, and in other passages he refers to fragments of cotton garments, etc.,

found in the ruins of the ancient city, which must be accepted as dating from Oldest Actual

the 3rd to the 8th centiuy. These are doubtless the oldest authenticated examples Samples.

of the Central Asiatic cotton industry at present known.
The simple reference to a fibre or textile, under such names as kdrpdsi, katdn,

linon, carbaatis or Ooaaypion may be of no historic value whatever. It has to
be shown that the word used had the same signification then as to-day. Many
illustrations might, in fact, be given of the confusion that prevailed regarding the
separate recognition of the chief textiles of the world, down even to the 17th
century. In Manchester, for example, a particular texture of goods, woven of
wool, was in 1590 sold under the name of " Manchester Cottons." In 1664 the
dispute between Sir Martin Noel and the East India Company as to whether
" Calico was linen or no '* became acute, and that controversy shows how very
reluctantly the name " cotton " was in England accepted as indicative of a dis-

tinct fibre.
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There is, however, every reason for believing that the Arabs knew of cotton
and wore cotton garments before the present era. Unhappily no writer can be
discovered who effectually bridges over the gap between the period of the Periplua
and that of the physicians who wrote in the 7th to the 10th centuries. Serapion,

an Arab medical writer (who lived about 850 A.D.), quotes several earlier Arab
authors, amongwhom Ibn Hanifa, he says (speaking of Kelbe), described the cotton
as growing there on trees which lived for twenty years but attained their best
bearing condition about the ninth year. Renaudot gives a translation of the
journal of an Arab (Sulaiman) who visited China and India in the 9th century.
The original Arabic MS. bears the date 1173, and was translated in 1718 by
Renaudot, and again in 1845 by Reinaud into French ; but there is an English
edition dated 1733. Speaking of the town of Calicut, he says that " garments
are made in so extraordinary a manner that nowhere else are the like to be
seen. They are for the most part round and woven to that degree of fineness

that they may be drawn througli a ring of middling size." Sulaiman also makes
special mention of the fact that the Chinese, rich and poor, were seen to be dressed
in silk, but he says nothing of cotton in China. It is one of the many surprises

met with everywhere in the study of the world's production and trade in cotton,

that the plant was not cultivated in China for its fibre tmtil the 13th century.

In the 6th centurywe read of the Emperor Ou-ti having possessed a robe of cotton
that he held in much esteem. Towards the end of the 7th century cotton was
an ornamental shrub in Chinese gardens. Mayer says that it was not until about
1000 A.D. that the plant was fully introduced into China, and this view is accepted
by Bretschneider. There was apparently in China (as in Europe) much opposition

to the introduction of cotton as a textile.

Marco Polo (who travelled through a large portion of Asia in 1290 a.d.) refers

to the production and manufacture of cotton in Persia, Kashgar, Yarkand, Khotan,
Gujarat, Cambay, Telingana, Malabar, Bengal, etc., but is absolutely silent on
these subjects in connection with China. Speaking of Gujarat, he says the cotton
trees are of great size and attain an age of twenty years, but he adds, when
of that age the cotton is only used to quilt or stuff beds. Referring doubtless to

Masulipatam, he says it produces specially fine " buckrams " (muslins) and
chintzes. The Rev. E. Terry, Chaplain to Sir Thomas Roe's Embassy to India
in 1615, speaks of the cotton plants near Surat as growing for three or four

years before being uprooted. The cotton plant seen by Rheede in Malabar,
during 1686, he describes as a shrub 10 to 12 feet in height, found growing in

sandy places—he does not say cultivated.

Turning now and very briefly to Egypt. Pliny, in his account of .^Ethiopia,

speaks of the portion that borders on Egypt having cotton plants that afford a
more woolly fibre than is customary and as possessing exceptionally large pods.

Yates (Text. Antiq., 1843, 334-54), commenting on that passage, observes that
the plant referred to may have been a. arhoretnu. He further says that cotton
was not grown in Egypt proper during ancient times. In support of that view
he affirms that the MS. copies of both Pliny and Julius Pollux (a century later

than Pliny), that have been cited as upholding an ancient cultivation, have had
that interpretation put upon them through marginal annotations which were
made about the 14th century a.d. being taken as parts of the original text. He
accordingly maintains that cotton was first cultivated in Egypt about the 13th
or 14th centuries, and in support of that opinion mentions the fact that the Arab
physician Abdullatiph, who visited Egypt in 1200 a.d., and published a list

of the plants he saw, makes no mention of cotton. Further, Yates points out
that the ancient paintings and sculptures of Egypt, while they show flax cultiva-

tion and purification of the fibre, give not the slightest indication of cotton. And
this view is confirmed by Prosper Alpinus {De PL JEgypti, 1592, 29), who makes
the significant observation that the Egyptians in 1592 imported cotton for their

o\vn use from Sjrria and Cyprus, and only cultivated in their gardens, as a curious

and ornamental plant, the GonHypiutn which he figured and described, viz.

o. arhoreuitt. He adds, however, that the Arabs make webs of that cotton which
they call aeaaa. Forskal (Fl. Mg. Arab., \115, 125) indicates two forms of cotton
met with by him : O. rubrum, which he says was known to the Arabs as oth, hadice,

or odjas (from the description given, the plant indicated was very likely to have
been tf. arboremn, Linn.) ; while his second species (which he calls G. arboreum)
answers fairly closely to o. iierbaeetnn. [Gf. Adler and Casanowiez, Biblical

Antiq., in Ann. Rept. Smithsonian Inst., 1896, 1005.]

It is thus very remarkable that the accounts given by the earlier authors

573



ANNUAL AND PERENNIAL PLANTS
GOSSYPIUM

History

I

I

I

I
I

regarding Indian and Egyptian oottonB alinnnt all point to porennial, not annual
plants, and so persiHtontly oa to suggest tliat the annual stock may have been a
subsequent discovery ohttiined very poHsibly from Arabia.

In the 9th century Sicily was taken by the Saracens, and according (o Abu
Zacaria Ebn el Awam (Banqueri, transl., ii., ch. 22, 103) they at once introduced
tho cultivation of cotton. From the account given of the methodB of cultivation
the plant must have been tho annual stock, now known nn tJ. hrvUMt-^um. In
tho 1 0th century the Muhammadans carried tho bo] f-sumo fotton plant (as I

ttike it) across tho Mediterranean to Spain, and for throe conturios thereafter
Barcelona had a flourishing cotton industry. There would thus seem no doubt
th»> plai\t disseminated by the Muhammadans was «. HfrtHirftim, tho species

Ereaently cultivated in the regions indicated. Where they obtained that plant nriay

a matter of uncertainty, but to-day the centre of its area of cultivation might
almost be given as the northern tracts of Arabia and Mesopotamia, where it stands
every chance of being indigenous. There is no doubt, however, that the Levantine
(not the Indian) plant was closely associated with the early Saracens ; their re-

ligion, their cotton and their sugar might be spoken of as the triple agents of their
civilisation. As a cultivated plant, that cotton was carried by them to Constanti-
nople, and very possibly through Turkey, Asia Minor, Armenia, Kurdistan and
Mesopotamia to Persia, if not even to the frontier of India. So also thoy in time
may have conveyed it to Egypt, in connection with their Baghdad trade, which
on the conquest of Spain went via Alexandria. But before passing away from
this subject it may be added that there would seem no doubt a limited culti-

vation of cotton had been established in Crimea and South Italy some short
time prior to the European conquests of the Saracens, so that it is just possible
it may have existed, if it was not indigenous in some of the islands of the Medi-
terranean, prior to the knowledge of its utilisation as a textile, just as the tea
plant existed in Assam prior to its being brought from China by Gordon and
Fortune. It is not siu-prising, therefore, that Dioscorides should make no mention
of cotton. The cultivation of o. iievbaremtt in time, however, was diffused
throughout the countries bordering both shores of the Mediterranean, and a cotton
trade was established which held sway for several centuries.

It may perhaps suffice for the purpose of this work to indicate very briefly the
Ishief historic facts in the rise and present position of the cotton production and
trade of the New World and of the cotton manufacturing enterprise of Great
Britain. The earliest mention of the English cotton trade appears to occur in

a little poetic work entitled The Politie of Keeping the Sea. This is given by
Haklujrt in his Voyages, etc. (i., 213), and was apparently originally published in

1430. The merchants of Genoa are spoken of as carrying silk, pepper, woad
ftnd cotton to England, and as taking back woollen goods. It is thus probable
that at an even earlier date than indicated England procured cotton from the
Levant, since the fibre is spoken of as an ordinary commodity. In 1492
Columbus di-scovered the West Indies and America. The Spaniards on their arrival
in the New World found cotton being cultivated and manufactured, from the
West Indies to Peru and from Mexico to Brazil. In 1498 Vasco da Gama sailed

for India round the Cape of Good Hope. The success of that expedition gave
to Western Europe a direct route to India, and struck a severe blow at the com-
mercial supremacy of Venice and Genoa. " Thus previous to the discovery
<o{ America and the West Indies and for some time afterwards, England, and
[•probably all Europe, were supplied with cotton from the Levant " (Milbum,
'Vr. Gomm., 1813, ii., 279-82). Down to the close of the 16th century England
obtained her cotton (a small demand) from the Levant, and her supplies of
Indian cotton goods vid the Mediterranean ports. As late as 1641 we read that
" the town of Manchester buys cotton-wool in London, that comes first from
Cyprus and Smyrna." The supply, if any, from the West Indies must accord-
ingly have been very insignificant. The early historians of Brazil affirm that
a cotton plant was found indigenous there, and that the Natives made iise of
it to supply the cotton of their simple needs. In Bahia it must have been culti-

vated, however, since De Souza speaks of it (1570-87) as' cleaned with the hoe,
two or three times a year. Pizarro in 1522 found cotton in Peru, and it has
since been recognised in the ancient tombs of that country. De Vica is re-

ported to have discovered, in 1536, a wild cotton in Texas and Louisiana. Thus
then, when first made known to Europe, the American continent, as also the West
Indies, possessed not only a cotton industry but both wild and cultivated cottons,

independent of those of tho Old World. But we know nothing for certain of
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the species of American cottons until approximately two centuries after their
original discovery.

The first attempt to grow cotton in the United States was in Virginia. It

was not, however, until the second decade of the 17th century that systematic
cultivation was organised, and then from seed obtained both from the Levant and
from the West Indies. It took nearly a hundred years from that date before the
plantations became of national importance, but the seat of the industry gradually
shifted south and west. England began to manufacture cotton about 1635, and
continued to draw on the Levant for her supplies of the raw fibre. An outcry
against the imports of Indian cotton goods began to be raised in England. Marc-
graf (who died in 1644) speaks of the cotton seen by him in Brazil as having the
seeds united together—the condition we now call kidney-cotton. According to

Samuel Wilson, Smyrna and Cyprus seed, by the close of the 17th centm-y, had
been successfully acclimatised in Carolina.

The 18th century opened with repressive legislation passed by the British
Parliament against Indian calicoes, but witnessed the imports by England and
Scotland of raw cotton amounting to 1,000,000 lb. Cotton was raised in Georgia
from seed supplied from Chelsea by Philip Miller (the original stock of the green-
seeded plant now known as G. hirsntmn). In 1782 muslins were first made in

England, and in that year South American or Brazilian cotton began to be
regularly received. Two years later a ship which brought eight bags of cotton
from America to Liverpool was seized on the ground that so much cotton could
not have been produced in the United States. In 1786 the green-seeded cotton
was in the States the most largely grown of all kinds, but in that year the black-
seeded or Sea Island cotton was introduced from the Bahamas.

Through Patrick Walsh, Pernambuco cotton was successfully introduced
into the United States in 1789. Dr. Hove was sent to India to study the Indian
cotton trade and Indian cotton plants, but his mission was resented by the East
India Company, and his report was not published for sixty years after his return
to England. Shortly after the date of Hove's visit the East India Company
commenced, however, a series of experiments with a view to improve the quality

and increase the quantity of cotton produced in India. Up to this point England
obtained her supplies of raw cotton from the Levant, India, the West Indies and
South America, the finest qualities being spoken of as coming from Surinam and
Cayenne. The century closed with the exports from the United States to England
at 9,532,263 lb. and from India at 729,643 lb.

The 19th century opened with the cotton crop of the United States being
returned as 48,000,000 lb., contributed as follows :—South Carolina, 20 million ;

Georgia, 10 million ; Virginia, 5 million ; North Carolina, 4 million ; and Ten-
nessee, 7 million pounds. The exports from that crop to Great Britam were
20,000,000 lb. Total consumption of raw cotton in Great Britain came to

64 million pounds, the supply from India being 6 J million pounds, or just one-

third of the quantity drawn from the new area—the United States of America.
The first Indian cotton mill was built near Calcutta in 1818, and the first of the
Bombay series in 1851. Improvements in bleaching, dyeing and cylinder print-

ing soon placed British calicoes in a position to hold their own against similar

goods from any other part of the world. Resist printing was introduced by Sir

Robert Peel. The Sea Island cotton raised at Hilton Head, South Carolina,

fetched the highest price then known. Mexican cotton-seed was introduced
into Mississippi by Walter Burling, and by crossing with the existing plant was
supposed to have improved the quality of the cotton very greatly. Mention, so

far as I can discover, has never been made of any of the indigenous cottons of the
States (if such existed) having been grown by the colonists. They grew first

Levant cotton, then Miller's green-seeded cotton, and finally Sea Island cotton.

Which of these was crossed with Mexican has not been stated, but presumably
the green-seed, and this hint should be of value.

Cotton cultivation was systematically prosecuted in Egypt about 1821, and
rapidly obtained a position in quality of staple second only to that of the States,

but there is very little information as to the original stock or of the subsequent
stages in the production of the better races now met with in that country. The
year 1825 witnessed ruinous speculation in cotton. From 1829 to 1841 the East
India Company made strenuous efforts to improve the Indian staple. Largo
svuns were spent in the form of awards, and ten experienced cotton-growers
were procured from the Southern States of America with a view to establish

the cultivation of New Orleans cotton. Excepting in Dharwar, failure was the
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only result, and the subject waH allowo<l to drop from public

In 1841 cotton yurnM wore in Manchostor spun up to No. 4rjU'H, and the United
States rapidly obtained a monopoly of the market in raw cotton. In 1850 the

imports into CJroat Britain were 664 million pounds of raw cotton, and her export*

of manufactured cotton goods were valued at £28,000,000. About this time a
scheme was formulated in England to raise a sum of £20,000,000 to be expended
in India during five years, in measures calculated to forward India as a cotton-

producing country. The outbreak of the Mutiny put an end, however, to theaa

negotiations. Commenting on the effect of the American Civil War and the
Great Cotton Famine of 1862-0, Dabney {The Cotton Plant, U.S. Dept. Agri.

Bull., 1896, No. 33, 14) very truly observes, " Probably no equally great industry

was ever moro completely paralysed or had its future placed in greater jeopardy
than cotton-growing in the United States during the war of 1861-5." In 1863

a Cotton Commissioner was appointed for Bombay, and the year following for

Berar and the Central Provinces. Cotton farms were e8tabU8he<l under these

Conuni.ssioner8. The Bombay Cotton Frauds Act IX. of 18G3 became law, but
it is generally believed it did more harm than good and was shortly after re-

pealed. For the ten years ending 1859 Great Britain imported an average of

2,318,576 bales of cotton (each 400 lb.), and of that amount India supplied

405,291 bales. But the ten years ending 1869, which included the troublous

times of the American war. Great Britain imported an average of 2,736,661 bales,

of which India supplied 1,282,172 bales—the record year being 1866, when India

furnished 1,847,759 bales. Thirty years later (1899) Great Britain took 4,065,617
bales, of which India furnished only 77,297 bales ; but in 1903 the Indian portion

slightly improved. Great Britain having taken 203,550 bales of Indian cotton.

The immediate response made by India during the cotton famine shows
her capabilities, but as in the United States, so in India, the demands of her own
mills had become a controlling factor in the amount available for export. But
the 19th century closed with India, instead of exporting cotton goods, having
become the largest single market for English manufactured cottons—its demands
for British cotton goods having been just under £20,000,000.

The 20th century may be spoken of as characterised by a new feature, namely,
the rise of Continental, American and Indian cotton-manufacturing enterprise

seriously threatening the supremacy of England in the cotton markets of the
world. The Tariff Commission's Report of June 6, 1905, may be said to have
been written with a view to estabUsh this new phase. From that publication

the following may be abstracted :—In 1876-80 the annual consumption of

cotton in the United Kingdom exceeded that of the Continent by 2,030,000 cwt.,

and that of the United States by 5,070,000 cwt. ; in the period 1901-4 the
annual consumption in the United Kangdom was 8,020,000 cwt. less than on the

Continent, and 2,950,000 cwt. less than in the United States.

For further particulars of historic interest the reader should consult the

chapter below on Indian Trade in Cotton. [C/. Donnell, Hist. Cotton, 1872 ;

De CandoUe, Orig. Ctdt. Plants (Engl, transl.), 402-11 ; Branner, Cotton in the

Empire of Brazil, in U.S. Dept. Agri. Misc. Btdl., 1885, No. 8 ; Nasmith, In-

augural Address, delivered 1896 (reprinted), Ind. Text. Journ. ; Handy, Hist,

and Qen. Stat., in Dabney, Cotton Plant, 1896, 17-66 ; also Bibliograqyhy of Cotton,

l.c. 423-33 ; Eckardt, Der Tropenpflanzer (suppl.), Feb. 1906, vii.]

//. THE CULTIVATED AND WILD COTTONS OF INDIA.
(A) FUZZY'SEBDED COTTONS OF THE OLD WORLD.

G. Stocksli, Mast., FL Br. Ind., 1874, i., 346 ; Watt, WHd and
CuU. Cotton PI. of the World, 1907, 73-7, t. 6 ; hiraguni kdpas. This very

interesting wild species is found. near Karachi, India, and across the

Persian Gulf, on the Dhofar Mountains of South-East Arabia.
There would seem little doubt that the writers who have supposed this to

be the wild condition of <«'. herbHreHni. Linn,, are in error, but not more so than
those who have taken it for a naturahsed and degenerate state of some American
species. Moreover, no one would appear to have demonstrated by actual ex-
periment the forms, if any, that have resulted from using u. storkMii in

hybridisation with other species, hence its influence on the Indian cultivated
cottons must be accepted, for the present, as purely imaginary.

G. hepbaceum, Linn., Sp. PI, 1753, ii., 693 (in part) ; Parlatore,

Sp. dei Cot, 1866, 31-6, t. ii. (in part) ; Todaro, Relaz. Cult, dei Cot.,
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THE COTTON PLANT

Short-staple
American.

GOSSYPIUM
ARBOREUM
Deo Kapas

131-40, t. iv., £E. A-c; Aliotta, Riv. Grit. Gen. Goss, 1903, 66-75 (in

part) ; Watt, I.e. 155-63, tt. 24-5. Syrian, Levant, Arabian and some
of the Short-staple North American Cottons.

Habitat—Probably indigenous to North Arabia and Asia Minor. Not known
to exist as a wild species anywhere. It occurs in the Mediterranean regions
(Sicily, Malta, Greece, Crete, Cyprus, Algiers, Turkey), in Syria, Mesopotamia,
Armenia, Persia, Afghanistan, Baluchistan, in the North-West Frontier Province
of India, and in the northern portions of the cotton area of the United States

of America. It may, in fact, be described as a warm-temperate species, and is

at least one of the plants that yields, or formerly yielded, the so-called " Short-
staple American Cotton" of commerce. There is every reason for beUeving that
it was the species first cultivated by Europeans. It was the bushy, cultivated,

annual Oossypium or Xylon first mentioned by botanical writers. Moreover (as

already fully shown), the field plant of the Levant was the first commercial
cotton of Europe, which, at an early date, was carried to the United States

and there largely cultivated some time before the discovery of the other special

races that ultimately drove it into a position of secondary importance. It was
that discovery, in fact, that gave the States their supremacy and caused the
area of production to move to the south and west.

From the practical standpoint it is essential, therefore, that a clear concep-
tion be obtained of the plant which in all probability was the species that first

attracted the attention of European manufacturers. Dr. Roxburgh—one of the
most accurate of botanists—described and prepared an MS. drawing of an Indian
plant which he accepted as being *w. herbtn-euiH. Linn., but in that opinion
he was in error, for, if any two cultivated species of OosHtjitiutit can be viewed
as distinct, a. Itevbuvemn, Roxb., and <»'. herbnceutn . Linn., are SO. As imder-
stood by Roxburgh, the Indian plant embraced Dacca Cotton («. neyicttirnt,

Tod.), also the Berar and China Cottons (o. Xankiiiff, Meyen). It was apparently
with the object of primarily separating the Indian country cottons from the

Levant plant that Todaro formed his <». ttigiitianuin. That species was
founded on but one form (Oaa. Sp. di Cot., 1863, No. 12, 47), but subsequently
Todaro fell into the error of grouping several Indian plants with it.

Cultivated Forms.—The forms of o. herbtneum, Linn., that are deemed of

greatest value are (o) those suited to cold countries, and {b) those in the United
States that are so much hybridised with o. hirNutum that they are often

accepted as grades of that plant. The large-leaved hairy states of this species

require a much warmer cUmate than the sub-glabrous (and therefore more)
typical conditions. Some of the recent writers, such as Cook ( U.S. Dept. Agri.

Bull., 1906, No. 88, 8), would appear, however, to go to an unnecessary extreme
when they affirm, as Cook does, that " the Upland type of cotton was recognised

as a distinct species by Linnaeus vmder the name *». hirstittim, but many sub-

sequent writers have erroneously confused the Old World species tw. herbtn-eutH,

which is not cultivated in the United States, though often so reported." It

certainly was very largely cultivated prior to 1732, and for many years there-

after, as the Upland Cotton, and I believe still survives, though mostly in a state

of hybridisation with tJ. nirftutinn.

Indian Error.

CultiTated
Stocks.

D.E.P.,
iv., 5-7.

Tree
Cotton :

Wurma.

India and
Africa.

G. arbopeum, Linn., Sp. PL, 1753, ii., 693 (excl. syn. Rheede)

;

Todaro, Relaz. Cult, dei Cot., 1877, 176-80, t. 1a; Aliotta, Riv. Crit.

Gen. Goss., 1903, 56-65 (in part) ; Watt, I.e. 81-91, tt. 7, 8. Tree Cotton

of India and Africa, deo kapds, nurma, manua, hajwara, red navsari,

ram kapas, etc.

Habitat-—A small tree or large shrub which has often been claimed as originally

an African species, but few botanists have discovered it anywhere in what could

be regarded as an indigenous habitat. It has been reported as wild in Upper
Guinea, Abyssinia, and Upper Egypt. [Cf. De CandoUe, Orig. Cult. Plants, 405.]

Certainly so far as botanical publications are concerned it was figured and
described by Alpinus as an Egyptian plant a hundred years before Plukenet

wrote of it, " Oossypium herbaceum maderaspatense.^' It is said to be met with

in gardens (especiaUy near temples) in Egypt, Africa, Arabia, India, but though

much less abundant has also been found in China, Japan, Java and the

Malaya. Lamarck (quoting Sonnerat, Hist. Voy., x., 460), speaks of it as growing

plentifully in the plains of Macassar. So far as presently known, the arboreous
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ColtiTmted
Forms.

I

GOSSYPIUM
VAR. NEOLECTA

Bengal Cotton
form (which may be called the typioal condition) can hardly be said to be culti>

vat<xl tis a gotirce of flbro to-day, though according to Indian tradition it is the
cotton that should be selected in preparing the Brahmanical string, and haa
ofton been afTinned was also the cotton specially used by the Egyptian prieste

in the construction of their robes. Many of the Arab writers speak of its fibre

ati spun and woven. The classic records of a " tree-cotton " carry us maav
conturios beyond the first mention of a liorbaceous field crop, and what is

oven more curious still, most of the early writers on Indian cottons, such as
Rheede, Terry, Rumphius, etc., describe and figure " tree-cottons " (from
admitted personal knowledge), but say absolutely nothing about herbaceous
Held cottons.

Cultlvmted ForniM.—I regard this species as embracing several fairly distinct

forma, some of wliich at least have been assigned independent positions by
[certain authors. But while in these a natural assemblage of characteristics is

[preserved, hardly any one feature is constant. Thus, for example, the flowers

I
may be yellow, the leaves may be very considerably hairy, and the velvet of the

j

seeds may be grey or brown. The more arboreous form occurs chiefly (so far

[as India is concerned) as an ornamental garden plant. When grown as a field

,

crop V. Hfbftf^Hin may be either an annual or perennial, and in the latter case
is generally sown in rows, being thus employed to shade more delicate annual
[cottons or other plants. Moreover, the agricultural forms are so much modified,
'very possibly by hybridisation, that they cannot be regarded as constituting
varieties—in fact, many of them are but climatic sports that lose their properties CTimatic Sporta.

on being carried from one region to another. It may be accepted, accordingly,
that in India at least the cultivation of *J. nfbore.mn is quite as ancient, if not

I
more ancient, than that of any other cotton. Some of the Indian races referable
[to this species (primarily) may be regarded as having derived from o. arbor^uitt
the soft silky character of their flosses, while the length and strength of their

I

staples have come from the other ancestral elements. In others a strain from
ti. arboi-euttt would seem to have been sought on account of the strength thus
imparted to with-stand seasonal climatic changes—the plant for the most part
becoming a hardy perennial.

There are many cultivated states of this species found all over India, Egypt
and Africa. As already explained, these manifest a constant tendency to throw
back towards the arborescent condition with dark purple flowers, whenever they
are allowed to become perennial or to be naturalised. The following are some

j
of the more remarkable varieties or cultivated races of this species :

—

Var. sangulnea, Watt, I.e. 91-5, t. 9; G. aav^uneum, Haask., Gat. Hort.
Bog., 200 ; Todaro, Relaz. Cult, dei Cot., 1877-8, 179, 1. 1. This form is rarely met
with in India, though frequent in Africa. A red-flowered herbaceous field cotton
was, however, at one time common in India, and is occasionally still met with in
Oudb. Buchanan-Hamilton, who gave special attention to thesubjectof thelndian
cottons, did not apparently preserve a specimen of u. arbor*-um proper in his
herbarium. Sets of his plants are to be seen in the Kew, the British Museum,
the Wallichian and more especially in the Edinburgh herbaria, and among these
may be discovered admirable samples of a red-flowered herbsweous plant which
botanically is derived almost inunediately from «. nri»«n"«?«»M, with possibly

strain of <rf. Xnttking. Of that plant Buchanan-Hamilton has recorded the
following observation :

—
" No. 1549, O. nigrum, vide Comment, meum in Hort.

Mai. p. primam,. var. (a) rubicundutn ; G. indicum, Willd., Sp. PL, iii., 803 ?

Colitur ubique in India vulgatisaima.^' Now if the plant shown by that specimen
was cultivated everywhere in India and very common in 1808, it must, I fetir,

be spoken of as very nearly luiknown to-day and its place taken by a multitude
of forms of yellow-flowered plants considerably more remote from «. nfb»retiitt,

Unn. Of these may be mentioned :

—

Var. neglecta. Watt, I.e. 95-108, tt. 10-12 ; O. negleetum. Tod., Relaz. Cult,
dei Cot., 1877, 169-75 ; Cudu Pariti {Alcea Malabarensis), Rheede, Hort. Mai.,
1686, i., 55, t. 31 ; G. herbaceum, Roxb., Fl. Ind., iii., 184 ; also Dacca Cotton
MS., plate in Kew ; G. virideaeena, Buch.-Ham. MS. ; G. herbaceum. Maxwell
Maatera, Fl. Br. Ind., i., 346 (in part) ; G. herbaceum, Duthie <fc Fuller, Field and
Garden Cropa, 1882, i., 75-8, t. 18 ; G. arboreum, Engler <fc Prantl, Pflanzenfam.,
1895, iii.. No. 6, 52, f. 25 (after Pari) ; G. negleetum, Subbiah, Bull. Dept. Agri.
U.Prov., 1901, No. 15, 26, t. 1. Bengal Cotton, belati; vilayati-Khandeah, kateli,

mathi, jari, etc., etc., and is the okra of American writers.

Habitat.—A large pyramidal bush, chiefly grown as a field crop. Cultivated
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throughout Bengal, Assam and the United Provinces, less abundant in South
Indiaand Burma, distributed by cultivation to Africa, the West Indies and China.
The names given to this plant, and the traditions of the people of India regarding
it, suggest its having originated in the drier tracts of the Gangetic basin. Re-
cently it has been carried to all the regions where the perennial cottons (pre-
sumably of Cf. xanUiny origin) formerly prevailed, and the craving for a short
cheap staple has even seen its attempted cultivation in Gujarat and Kathiawar

—

the home of what may be characterised as the long-staple cottons of India.
In point of historic sequence, the earliest botanic reference to this plant would

appear to be that in the Hortua Malabaricua (1686), thus associating it with India,
the headquarters of its present-day cultivation. Rheede speaks of it as a shrub
10 to 12 feet in height, found growing in sandy places. But as if to remove
the possibility of its being supposed to be O. arboreum, he carefully describes
the long, narrow segments of its smooth, soft leaves, and then adds that the
flowers are pale yellow with purple claws and the seeds have a white to grey fuzz.
Buchanan-Hamilton, who wrote a commentary on Rheede's great work in 1822,
and had himself visited Malabar, observed that so far as he had seen in that
district, cotton was raised (as Rheede had described it) by the Natives in the
form of small trees planted in corners of gardens and not in fields, nor was the
cotton for sale. But Buchanan-Hamilton, unfortimately, had come to the
conclusion that all the cultivated cottons of India were mere races that differ
from each other vastly less than do the varieties of the cabbage. He thus did
not allow himself to realise that even accepting so restricted a botanical view,
they might still be of great agricultural and commercial value, and therefore
worthy of separate recognition. Accordingly, he omitted to add that the cotton
of Malabar might be described as a perennial state of the self-same plant to which
he had at one time assigned the name G. virideacena. On the other hand, Rox-
burgh, commenting on Rheede's Cudu pariti, observed that he could not bring
himself to believe that it was Crf. arbofeutu. The fact that it was a small tree
and thus a perennial precluded him apparently from assigning it its true position
along with the " Bengal and Dacca Cottons," to which he most unfortunately
gave the name G. herbaceum.

The cultivated races of this plant known to exist in India are very numerous
and much diversified as to yield and merit of staple. Perhaps the most significant

feature of the story of this variety is that while to-day it afiords the most inferior

grades of Asiatic cottons, at one time it seems to have yielded several superior
staples. Of these may be mentioned the much-talked-of Dacca cotton.

Var. assamica. Watt, I.e. 108-12, t. 13 ; Darrah, Note on Cotton in Aaaam,
1885 ; Middleton, Agri. Ledg., 1895, No. 8, 19-20 ; G. cernuum, Todaro, Osa.

Sp. di Cot., 1863, 31 ; GA.ro Hills Cotton, kil or borkapah (large cotton), khungi
deva, etc.

This very remarkable cotton might fairly well be described as an extreme
form of uar. negieeta. It is raised as an annual crop by the people of the Garo
hills, who use it in the fabrication of a peculiar kind of blanket, which is formed
by rows of tufts of the wool placed by hand across the fabric and bound in that
position by the weft being forced home on each such row. Whether this peculiar

textile suggested the selection that has resulted in the production of the Garo hills

long-boll cotton, it is difficvilt to say. Certain it is that when carried to other parts

of India the plant throws oii most of the characteristic features above indicated

and becomes a large form of uar. iivgieefa, or perhaps rather of uar. rosea.

Var. rosea, Watt, I.e. 112-4, t. 14 ; G. roaeum, Tod., Relaz. Cult, dei Cot.,

164-8, t. 2; Nurdki Cotton, Middleton, I.e. 11 ; G. roaeum, Gammie, Ind. Cot.,

1905. The varadi, katil belati, nimari, bangai (Sylhet), and nurdki (Bengal).

This is in reality but an extreme form of O. arhoreutn, Linn., var. negieeta.

When shown a typical example of this plant by itself (such as Wight's No. 213
from Coimbatore) there is little difficulty in admitting it to a varietal position.

But when the study is extended to the cotton fields it is found that the tran-

sition into the ordinary form of uar. negieeta is so gradual and continuous that

it is impossible to separate the two. In fact, the so-called acclimatised Garo
hills cotton of Nagpur might even more accurately be described as the present

plant. The cultivators of India, being familiar with the normal condition, had
brought to them this robust and hardy plant with its small pink-coloured
flowers and large bolls, and they at once gave it distinctive names, such as those

mentioned above. It is the most inferior of all Indian cottons, though the most
prolific yielder.
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OOSSYPIUM

NANKING
Siam Cotton

TIm advaaoe of the varadi cotton ucfohh India might be Miid to h*ve been ivollflc

Home few years ago regularly chronicled from diMtrict to distriot and hailed oa iM^-umXe.

A treasure by tiie advocates of low-grade cottons, while viewed as a calamity
by others. Middleton says : " White-flowered cotton is a dangeroiis rival to

the finer varieties. By nature it iti made to supplant. When brought to a
new district, iuxteivd of pining as most exiled cottons do, it develops all its best
properties, grows robust, matures early, is prolific and so wins the favour of
the cultivators ; once established, it begins to degenerate, joins company with
the worst of the native varieties, and forms the mixed growths that constitute the
bulk of the ' Benffalu ' of commerce."

It 18 most curious that the name vilayati, often given to this as also to other njbrid
robust races of u. arborentn, uar. nrglecta. should have begiui to be used in »«nt to India.

Khandesh and Berar abovit the very time that the record exists of Major Trevor
Clarke having supplied seed of a cross he hod effected between the Garo hills

cotton and Hingiuighat. It is thus fairly certain that one of the first serious
efforts to improve the Indian stock gave to the cotton growers of that country
their most prolific though most inferior staple-yielding plant.

»

G. Nanking:, Meyen, Reise, 1836, ii., 323 ; Verh. der Gartenb. der

Preuss. Staat., xi., 258, t, 3 ; Watt, I.e. 114-24, t. 15 ; G. Capas, Rumphius,
Herb. Amb., 1750, iv., 33-7, t. 12 ; G. indicum, Lamk., Encycl., 1786, ii.,

134 ; G. herbaceum, Roxb., Fl. Ind., 1832, iii., 184-5 {var. China Cotton)
;

G. herbaceum, Pari., Sp. Cot., 32 (in part) ; G. Nanking and G. indicum,

Todaro, Relaz. Cult, dei Cot., 147-52, t. iii., t 1 ; G. herbaceum, var. lana

rufa, Aliotta, Riv. Crit. Gen. Goss., 1903, 71. The Siam, Chinese and
Japanese Cottons of commerce.

Habitat.—An annual or perennial bush with delicately formed and often
purple-coloured twigs ; cultivated in China, Japan, the Malaya, Siam, Burma,
India, the North-West Himalaya, Persia, Central Asia, Celebes, Upper Egypt
and Africa (doubtfully in Madagascar and Arabia). No person has recorded the
discovery of the wild state of this protean species, and yet its specific character-
istics are so constant with many of the cottons, within a large part of the areas
indicated, that the separation of the assemblage, from o. fcerbaceun*, «. ar-
boretiiH, and o. obtuHifoiUim , not only meets a commercial necessity but coincides
with many historic facts of importance.

Trigault (1615) says that cotton grows in great abundance but is not in-

digenous to China, in fact was introduced (? from Egypt) about four hundred
years before his time. Dampier (Voyages, 1691) speaks of having seen a
small cotton plant on an island near Formosa. One of the most interesting
of the early writers on Chinese Cotton may be said to be Barrow (Travels in
China, 1806 (2nd ed.), 556-7, 560). He tells us that the beautiful coloured cotton,
known in commerce by the name of the chief city Nanking, was exported, the
Chinese purchasing in exchange the cheaper white cottons of Bengal and Bombay.
It was, he remarks, planted in rows and grew for three years, thereafter being
uprooted and the fields prepared for other crops. Fortune ( Three Years' Wander-
•rngs in China, 1847, 264) explains that the kakhi or Nanking cotton was a mere
sport from the common white cotton of China.

Economically o. xmikiHff is, at the present day, doubtless much more
valuable than var. nanguinea or any of the other o. arhoreum forms. More-
over, some of the «. XanUing series display characters of far greater interest
than the mere length of the corolla (which Todaro lays stress on), and they might,
in fact, be broken up into several varieties or distinctive races. Thus, for ex-
ample, Bretschneider's specimen has the seeds black and almost devoid of
an under-velvet—a character which brings to mind the naked black-seeded
so-called indigenous cottons of South India (see below), but it is highly probable
that both these may have to be regarded as indicating hybridisation with
one of the naked-seeded forms. So again, some of the Indian examples of this
species have purple flowers, others yellow with purple blotches, and in still

others the flowers are pale yellow with a purple tinge on the extremities of the
petals. A range of variability such as that can be best accounted for on the
assumption that the assemblage embraces many cultivated races, of which each
very possibly owes its peculiarities largely to hybridisation.

Cultivated Forma.—It would be rash to affirm (in the present state of know-
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ledge) that the special cultivated states to which G.xankinff may be referred

constitute definite varieties that can readily and invariably be separated from
each other. The point of importance is that within certain fairly well defined
areas there are commercially and agriculturally distinctive cottons that would
appear to be states or races of o. XnttUUig. A detailed acquaintance with the
cultivated cottons of Egypt, China, Japan, Siam, the Malaya, etc., will in the
future doubtless suggest varietal or racial groups, in amplification of the Indian
series here dealt with :

—
Var. rubicunda, Watt, I.e. 126-8, tt. 17, 18; 6. rubicunda, Roxh. MS. ; G. obtusi-

folium, Burhill (in part), Mem. Dept. Agri. Ind., i.. No. 4. This was formerly a
much more important plant than it is to-day. It occurs occasionally here
and there over the hotter parts of India. Hove, who studied the Indian
cottons in the field during 1787, wrote of Cambay, on November 6, that the
cottons were then in full Iciloom with scarlet flowers and quite another species

from the yellow-flowered bush grown at DiroU in Broach. " On my journey,"

he continues, " to Kerwan in Cambay, for the space of sixteen miles, wherever
I cast my eye, I could see nothing else but cotton plantations. Where the soil'

consisted of a heavy clay those districts were planted with the yellow sort, an(

those which consisted of sand, or were situated higher from the adjacent ground,]

were planted with the red species." He then gives particulars of the method o:

propagation, more especially the pruning of the perennial plants. Pruning as

a system of improving staple is alluded to by many of the early travellers. At
Desberah in Broach, Hove was told, the red cotton was known as dyva nerma
capass. One of the most remarkable features of Hove's account of the Bombay
cotton cultivation, one hundred and twenty years ago, is the stress he lays upon
the necessity for free irrigation with yellow-flowered cotton, which in this respect

differs, he adds, materially from the red.

It is significant that all the best examples of uar. ruhieunau in the KewJ
British Museum and Edinburgh herbaria appear to have been obtained from
South and West or North-West India. It might be described as a hybrid from
ftf. Xaitkiug or G. ohttiftifolium. Its place seems to have been taken in Madras
and the Deccan, to a very large extent, and possibly quite recently, by the

yellow-flowered hani and nadam cottons.

Var. himalayana, Watt, I.e. 124-6, t. 16. A herbaceous annual or biennial

yellow-flowered cultivated cotton. This is one of the chief forms grown along

the Himalaya, and on some of the lower hills of India proper. It is generally

called bagar or watni cotton. It seems probable that the Chinese and Japanese
plant yields a superior staple to any of its Indian representatives ; on this account,

and because the true o. xaitkiny has repeatedly been introduced into India (c/.

Roxbtu-gh), it seems desirable to separate the Indian from the Chinese plant. In
the Indian form, the leaves are large and broad, the lobes triangular acuminate,

and the base very often almost cordate, while the whole plant is frequently ver;

hairy—a departure froni the type that possibly denotes hybridisation wit]

&. obttioifoHiiin.

Var. Nadam, Watt, I.e. 128-31 ; Capas, Rumphius, Herb. Amb., iv., 33-7, t. 12 ;

Middleton, Agri. Ledg., 1895, No. 89, 8 ; G. indicum, Gammie, Ind. Cottons, 1905, 6,

pi. ix. In trade the cotton of this assemblage's often designated " Coeonada,"
and besides nadam there are several other vernacular names that denote the series,

such as yerra (red) also paira, burada, etc. They are usually perennial, bushy
plants, with dark-green foliage and deep-red coloured stems. The chief staple

of Bvurma, the wa-gale, is an annual ; the wa-ni, according to Burkill, is a kakhi-

coloured wa-gale ; lastly, the wa-gyi is a perennial—they are all three states of

this variety.

I adopt the name nadam (or yerra) because it is that ascribed by the Natives

of India to one of the most extensively cultivated representatives of the present

series of cottons—the nadam (or paira or burada) cottons of South India.

Middleton speaks of it as the roji of Madras, but he might also have added, or

the bani of Central and Northern India. There is, however, a considerable

range within even the nadama. Generally speaking they are the inferior cottons

of the Madras Presidency ; have often flowers pink in bud and turning reddish

pm-ple with age (hence called yerra cottons) ; they are sown either during the

north-east monsoon (September to November) or during the south-west mon-
soon (from April to Jime), and occupy the land from three to five or more years.

They begin to bear in about nine months after sowing, and yield two harvests

in their second year, viz. the one in September and the other in January. They
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uro mostly grown on red sandy or stony soils, very rarely on black soils. They
ai'x for the most part perennials, and as such attain a height of 6 to 8 feet

;

tlioy aro accordingly largely cultivated as mixed crops, being grown in rowM
throuxh the fiekls or as hedges to protect other crops.

Var. Banl, Watt. I.e. 131-4 ; Middleton, I.e. pi. iii. ; O. herbacettm, var. Jethi, D.E.P.,
Oammie, I.e. 4, pi. iv. This affords the finest and most silky (jualities of the iv., 88,129.
cottoHH known in trade as the Oomras (Amraoti), the Hinganghats, the Hingan-
Nagpurs and Bihars. Under each of these there are usually two grades,

viz. the bant and the jari. The former grows on the higher and drier soils,

especially of the southern districts ; gives a fine silky floss but low yield. The
latter ia raised on the lower black soils of the northern districts ; gives an in-

ferior staple of a woolly character but does so very profusely. Jari seems
originally to have been simply a lower quality of bani, and produced possibly

by crossing it with var. negir*<ta ; nowadays it is pure nef/irrta. To the
circumstance of Hnnt being one of the races of the Chinese cotton plant is due
its silky staple. The description of the shape of the leaves and colour of the
flowers of this special form is almost precisely that given for xtidatn, except that
the leaves in the finest grades of bani are much larger, thinner in texture, more
undulated and much more hairy. The bracteoles are usually very large purple
entire, or with a few long pointed teeth.

It is met with over a wide area, bears numerous distinctive names, and
manifests a considerable range in quality of staple. It mingles with the xaitau^

cottons of the south and east, with the Rajl of the west, and with the hltna'
layana cottons of the north. It is known in Bihar as jethi or desi (deshila) ;

in Bengal proper it is bhoglla ; in Berar it has numerous synonyms such
as tidki, judi ; in Hyderabad one of the best forms is that produced at
Bhainsi ; in Southern Kathiawar it seems also to be known by the names
of mathio, tiffina, gangri, etc. It occurs in Berar, the Central Provinces,
Bihar and the drier tracts of Bengal. It is essentially the best cotton met
with on all the dry soils that have to be classed as second best in cotton-
production.

Var. Rojl, Watt, i.e. 134-7. A perennial, bushy, yellow-flowered, cultivated
cotton that might be described as specially prevalent in Baroda and Khaira.
It is a tall much-branched shrub, often climbing in hedges 6 to 8 feet with
straight ascending branches. When left to grow in the hedgerows roji becomes
subscandent, the wool shortens and turns rufous-coloured, and the fuzz lengthens
and becomes also red-coloured. If allowed to remain in the fields for more than
three or four seasons the wool degenerates in quality and, as stated by the early

authors, is then fit for upholstery purposes only. But Middleton observes, "Roji
is markedly different from the annual cottons and does not seem to hybridise

with them."
One of the earliest and perhaps the most interesting direct allusions to this

cotton is that given by the Rev. E. Terry, who accompanied Sir Thomas Roe's
Embassy to India (Voy. E. Ind., 1615, 368). Speaking of the neighbourhood of

Surat, he says :
" For their Cotton-wooU, they sow seed, and very large quantities

of Ground in Eaist-India are thus seeded. It grows up like small Rose-bushes
and then puts forth many yellow blossoms. . . . Amongst that Wool they find

seeds to sow again as they have occ£ision ; but those shrubs bear that Wool three

or four years ere they supplant them. Of this Cotton-wool they make divers

sorts of white Cloth." This recalls at once the description of Indian cotton
given by Theophrastus (see p. 571).

There is only one perennial cotton with yellow blossoms in Gujarat, smd
accordingly it seems safe to assume it was the plant to which Terry referred.

Here, then, we have another indication that the perennial cottons were once
upon a time more largely cultivated than they are to-day, if we are not justified

in believing that the perennial cottons were the early condition, the annual plant
0> later product of greater skill in cultivation. Hove (170 years after Terry's
time) repeatedly alludes to perennial cotton seen by him—both red and yellow
flowered—but he also gives a full account of the cultivation of the annual plant,

and devotes special attention to what he calls a new method recently introduced.
This may possibly point to the extended cultivation of the annual crop. But by
the date of Hove's visit the roji cotton had been assigned the secondary
position which it has since held. Hove's actual specimens are in the British Change in

Museum, and it has to be admitted that they could not be separated botanically Indian

from any corresponding set of more recent date. But he has no sample of what stock.
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could be called a high-grade kahnami, his nearest approach to that being a speci-
men that might be described as the wagria cotton of to-day.

To conclude this account of the forms of G. xanhing, it may have been
observed that I have not attempted to describe the races that might be men-
tioned as examples of each of the great groups, Xminm , Bn/iU, Mtoji and Hima-
layntm. But it is next to impossible to furnish descriptions that would be
intelligible to persons who have not a personal acquaintance with the living
plants. To the cultivators of India they are, however, often of considerable
value. Into one or other of the varieties of «?. Nntihing have to be placed
all the yellow-flowered perennial cottons with thick leathery, broad, five-lobed,
imperfectly cordate leaves, having three glands and large ovate acute, thick-
toothed bracteoles.

D.E.P.,
iv., 27.
Indian
Wild
Cotton.

Peral
Condition.

Indian
Iiong
Staples.

G. obtusifolium, Roxh., Fl. Ind., 1832, iii., 183 ; Todaro, Relaz.

Cult, dei Cot., 1877-8, 129-30 ; Watt, I.e. 139-43, tt. 19, 20 ; G. herbaceum,
Aliotta, Riv. Crit. Gen. Goss., 1903, 67.

A shrubby very ramous plant with small leaves, having three, more rarely
five, obtuse entire lobes, stipules falcate ; bracteoles entire ; capsule ovate, cells

3-seeded ; seeds free, clothed with firmly adhering short greenish-grey down,
under a small portion of ash-coloured wool. A native of Ceylon, but not culti-

vated. Flowered during the rains and cold season in the Botanic Gardens at
Calcutta, where it was cultivated from seed obtained from Ceylon of a plant
reported to be there wild.

The above, very slightly abbreviated, is Roxburgh's original accomit of this
species. The additional information available may be said to consist of a manuscript
coloured drawing made imder Roxburgh's supervision and named by him, the
original of which is in the Calcutta Herbarium, and an exact copy in the Royal
Herbarium, Kew. It is, however, the plant called G. Herhnpeum by most writers
who have described the cottons of India and Africa, and is the «. Mmutum, Linn.
Herb., but not of Linn., Sp. PI. Roxburgh was apparently not aware that it

was a wild plant in Khandesh and Gujarat, nor that it was the type of the most
important cottons of India. Under the name Cf. herbaceum he described the
plant now accepted as c. nrhoreum, var. ttegieeta, and linked that with G.
Xanhing (China and Berar Cottons), but kept all three distinct from G. ohtu»i-
foiuttti. [No plant that could be supposed to correspond with G. ohtunifitUwm.
is, however, mentioned in Linn, Sp. PI. ; in Fl. Zeyl. ; in Burmann, Thes. Zeyl.

;

in Rheede, Hort. Mai. ; nor in Rumphius, Herb. Amb., etc., etc.] Lastly, Trimen
says there is no indigenous cotton in Ceylon.

Habitat.—A distinctly Oriental species, the various manifestations of which
are met with in India, Ceylon, Malay Archipelago, Philippine Islands, Africa and
Upper Egypt. I have in India repeatedly collected a Gonnypiunt in a wild or
self-sown condition, and was, I believe, the first person definitely to suggest its

identity with G. ohtusifoiUmi. It occurs, for example, here and there all over
Kathiawar. It is fairly common in the hedges of Gujarat, and was found by me
in Khandesh and in the Deccan. If in all these instances it has to be regarded
as but a siu-vival of former cultivation, there would seem every likelihood that
in some of its known habitats it has existed in the feral condition for a great many
years, perhaps centuries. Further, the plant is perfectly easily recognised from
all the other Indian cottons, though certain states of ft. xanking come very
near to it indeed, if such instances are not hybrids between the two species. But
the plant does not seem to be confined to India and Africa. Vidal collected it in

the Island of Ticao, Philippines, and the label attached to his specimen describes
it as " wild." So also Dr. A. B. Meyer found it in the Malay Archipelago.

Cultivated Forms.—To distinguish the cultivated forms collectively, of this

species, from those of Africa and other parts of the world, it may be useful to
group them as embraced under a special Indian variety as follows :

—

Var. Wightiana, Watt, I.e. 143-53, tt. 21, 22; G. Wightianum, Todaro, Oss. Sp.
dei Cot., 1863, 47-51 ; also Relaz. Cult, dei Cot., 1877, 141-6 (in part), t. iv.,

ff. 1-9; O. hirsutum, Linn., Syst. Nat., 1767, ii., 462; also in Herb., non Sp. PI. ;

G. herbaceum, Linn., var. obtusifolium, Roxb., Wight, Ic., t. 9; Maxwell T. Masters,
Fl. Br. Ind., i., 346 (in part) ; (3. herbaceum, Aliotta, in Riv. Crit. Gen. Goss., 1903,
67 (in part). The so-called Long-staple Cottons of India.

One of the most remarkable features of this plant is the circumstance that
while it is the most valuable of all Indian cottons to-day, it is the one least

understood and last of all to have been described by botanists. It is a cultivated
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aiutuiil cutton, witlt Heeds much smaller, more definitely and conipaotly formed
t Imn in the wild plant, and fuzz very short, usually aahy-grey in colour. The
t-lmngo in the aliape and size of the seed is a direct result of selection intended to

ower percentage weight of seed to floss (lint). Varth^ma {Travels (ed. Hakl.
. 1510. 107) speaks of the cotton of Cambay being much exported ; he also
Uengal cotton is sent to Mecca, and in a footnote mentions the cotton of

iMtiiita. Mandolslo (Travels, in Olearitw. Hist. Mtiscovy, etc., 163S-^0, many
pjuwagoH) makoH frec|Uont montion of the cotton of Gujarat and Agra, but not
ill such a way «i8 to allow any opinions being formed regarding the plant that
was then grown. In Milburn's Oriental Commerce (1813, i., 280) special mention
i.s made of the Ahmood being at that time the finest grade of Gujarat cotton.

R
Habitat.—This is cultivated in a belt of country that fringes the west coast

if India from the Rann of Ka<-h through Kathiawar and Gujarat, to the southern
far&th4 country and South India.

I Sollm.—The cultivated states of «. obtuitifaHttui are exceedingly difficult

o classify, since they blend almost imperceptibly from one type to another,
in direct adaptation to smaller and less conspicuous climatic and soil variations

is experienced in the other cotton areas. There are in India three main
ises of cotton soils with three corresponding main groups of cotton plants :

—

l) Rich black loamy soils, such as those of Katliiawar, Gujarat, Khandesh or

le Karndtak. These are collectively often spoken of as the " Black Cotton
»ils." (6) Mixed red and black stony soils, such as those of the Deccan, Berar,

Central Provinces, etc. (c) Alluvial sandy soils such as those in the Gfmgee
id Indus basins. Within (a) the forms of u. ohtuMifotlnnt are mainly grown ;

») of u. .\aitking ; and (c) of «. afboreuin. But in each one of these great
cotton areas there may be local modifications both in climate, soil, exposure,

so that a limited cultivation of all three plants may exist or be possible

any one province. Speaking generally, however, «. Xnttkinff, when met
ith on the black cotton soils, is of a superior quality to that seen anywhere

and fJ. a fbore 11 Ml is there very nearly unknown. These soils are too valu-
>le to be used for the inferior grades, and consequently it is within <J. obttini.

fmHuut itself, as a rule, that the adaptations of plant to environment have
taken place. On the red and black stony soils «. obtuMi/oitutn rapidly de-

ta^mnerates or becomes hybridised with ». Xat^Mng. In the areas of sandy dry
^H>il8 <»'. obtuMifoiium becomes unknown, and the higher grades there met with
^^ffe some of the stocks or hybrids of ». Xankiug. It is not to be wondered at,

therefore, that in regions so eminently suited for cotton as those possessed of

^lack cotton soils, every little variation in soil, climate, altitude, marine in-

lence, etc., etc., should have resulted in the production of special forms adapted,
strict by district, if not field by field. The most favoured conditions, and

localities accordingly of the finest Indian staples, are Surat, Broach, Ah-
labad and Kathiawar. But within even these four districts there are well-

rked minor areas tliat have apparently directly originated some of the special

>rms of o. ohtuitifoiiuin that have presently to be indicated. In 1891, and
in 1894, I had the pleasure of studying the cottons of Gujarat practically,

the last occasion in company with Prof. Middleton, now of the Board of Agri-
Iture, who was at that time in the service of His Highness the Maharajah of

troda. We marched over the greater part of the province as well as Kathiawar
rhen the cottons were in flower), and Middleton's great personal knowledge of

le country enabled him not only to point out to me the kaleidoscopic blend-

of the plants, but the immediate relationship of these to the variations in

Chief
Localities.

[Cf. Ann. Rept. Ind. Mils. Cole., 1893-4, 2-5.] The rich, deep black soil of

Broach and Navsari is known as the kahnani, and this was observed to yield

the finest of all Indian cottons, accordingly known as the kahnatni or Broach
deshi (= country). The districts south-east of Baroda were seen to produce
a considerably lower grade of kaknam,i cotton. So also both sides of the Dhadar
river (between Baroda and Broach) were noted to change into a calcareous
loam with the appearance of a distinctive plant known as the goghari. That
particular cotton thus occupies an intermediate zone between the plants of the
deep black kahnam soil proper and the lighter or shallower soils known as goradu
to the north and west. On these lighter loamy soils are to be found the kanvi
cottons of Bhavnagar, Palitana, Dhola, Amreli and Junagardh, the ambit (of

Dhollera), and the wagria of Wadhwan, Viramgam, Morvi, North Kathiawar
and Kach.

A similar classification doubtless prevails in the southern Mardtha country.
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The kumpta (coompta) cottons of Dharwar and Belgaum are the southern
equivalents of the kahnami cottons of Gujarat. Still farther to the South (in

the Madras Presidency), the uppams of Tinnevelly, Coimbatore, etc., closely

correspond with the goghari cottons, while the tellapatti or jowari-hatti (hybrid)

cottons of Bellary and Karnul in some respects answer to the wagria of North
Gujarat.

The following may be given as the chief cultivated races of this species :

—

(A) Pure Races.

(o) Kalmami : the deshi cottons of Broach, Surat, Navsari, Baroda, etc.

(6) Goghari : one of the inferior but profitable cottons of Baroda and Broach.
(c) Lallo : the deahi cotton of Ahmedabad and Kathiawar—the DhoUera

Cottons.
(d) Eiunpta: the characteristic cotton of the southern Mardtha country

and known in trade as " Coomptas."
(e) Uppam : the long-staple cotton of South India, found mainly in Tinnevelly

and Coimbatore.
{B) Hybridised Races.

if) Kanvl : a recently introduced stock that often bears the narae of khan-

puri and is probably a hybrid with G. avhoreitnt, var. iieaievta.

{g) Wagria: the Conimon Cotton of North Gujarat, Kathiawar and Kach ;

is probably a hybrid with «. xatiUing—hence the breadth of leaf.

(h) Tellapatti : the black-seeded cotton of South India that is often called

jowari-hatti, and which is found in Bellary and Karnul.. There would seem
little doubt that this is a naturally produced hybrid between the uppam and
Bourbon cottons.

(B) NBW-WORLD FORMS (OR, RATHER, INDIAN EXOTIC COTTONS).
For the purpose of this work it is hardly necessary to deal with every species

and variety simply on the ground that at some time or other it may have been
grown in India, or may even exist as an acclimatised (wild) plant. It is desirable

to confine attention to the forms that can be said to be regularly cultivated,

and which, therefore, participate in the supply of cotton that finds its way to

market, or which have contributed (by hybridisation) to the production of some
of the special races now grown in India. Suffice it to say that every cultivated

cotton of any note in the world has at some time or other been experimentally
grown in India. In all but two cases these have ultimately, however, come to

be regarded as less valuable than the Asiatic stocks ; hence certain forms, being
neglected, have escaped into the neighbouring hedgerows or jungles and thus
survived to this day, under conditions that have occasioned their being mis-

taken for indigenous (wild) plants. It may, therefore, serve the present purpose
if the exotic cottons of India be discussed under two great groups :

—
Fuzzy-seeded and Naked-seeded.—As already observed, a classification ex-

clusively based on any one structviral peculiarity would of necessity be mis-

leading, more especially if the selected character could be shown, as in the present
instance, to be very largely a special adaptation to external and variable con-

ditions. The grouping suggested is of value, however, when viewed carefully

in conjunction with the assemblage of other characteristics that may be said

to demarcate the species. It is, moreover, a simple and convenient method of

recognising the more important New World cottons.

It may be recollected that the seeds of most wild cottons contain a more
or less complete coating of hairs, formed, it is believed, with a view to protection

from insect enemies. Certain developments of that feature may, therefore,

be regarded as brought into existence primarily as a consequence of definite

adaptations, but by human selection these have been fostered or changed in

accordance with an altogether new purpose, namely the supply of fibre of a

particular length, strength or colour. In some instances, a proportion only of

the coating has been elongated, either naturally or as a direct consequence of

cultivation. Hence it has come about that the coating of hairs may be referable

to two layers—an under coating of short hairs (the fuzz), and an outer coating

(the floss). But, on the other hand, the whole of the coating may elongate into

floss, the seeds in such cases being described as " naked," that is to say, not
possessed of a fuzz. Lastly, the elongation of the floss may not be constant or

uniform ; a certain proportion may be shorter than the rest. Want of uniformity

in the length of the staple is a serious defect, hence in selection of stock this

aspect has to be carefully considered. But now comes a curious circumstance,

and one of great practical interest : seeds possessed of a fuzz have, as a rule,
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thoir floas more securely and firmly bound to the aeed'Ooat than is the case
with naked seeds. This has led to two classes of gins, namely saw-gina and K«jMtity(or
rollor-gina, the former being regarded as necessary to tear the firmly bound two Kind* ot

fibre from the seed-coat, and the latter sufficient for the naked-seeded cottons. ^''"*

The tearing of tho staple is a significant feature that lowers very materially Tenring ot

the value of the floss, apart altogether from other considerations. A naked- **P''-

seeded readily separable floss is, therefore, a high qualification, and one that
marks great progression in cotton cultivation.

Fuzzy-seeded Cottons of the New World.—The species that fall

into tliis position are :

—

G. hipsutum, Linn., Sp. PL {nan Herb, and nan Syst. NcU.), D.E.P.,
2nd ed., 1763, 975, founded on Miller, Gard. Diet., 7th ed., 1759, n. 4 ; iv., 17-8.

G. latifolium, Murray, Comm. Soc. Reg. Gott., 1776, vii., 22-5, t. 1 ; Watt,
1.0. 183-200, tt. 29-31. This is possibly a cultivated state of G.punctatuni,
Sch. et Thon. {G. Jamaicense, Macf.).

A botanical specimen contributed by Philip Miller is preserved in the British
Museiim and is, tnerofore, very possibly the actual type of the species. Another
specimen of the same plant will be found in the Badminton Garden herbarium
(also preserved in the British Museum), which was very probably the source
from whence Miller obtained seed. And it is just possible the Badminton stock
came from Guadeloupe Island, having been contributed by the brothers Lignon,
mentioned by Toumefort as having sent seeds of West Indian plants, more
especially from Guadeloupe, to Paris. It is interesting, therefore, to be able
to add that the record exists of seed having been grown in Georgia in 1734, from
a supply furnished by Miller from the Chelsea Physic Garden. There is thus
little doubt that the introduction of the actual stock of the New Orleans,
Georgian, and many other short-staple American cottons, dates very possibly
from the supply sent out by Miller. But to this same plant has to be attributed
the Egyptian (Delta lands) cotton—a plant that existed very possibly in

Upper Egypt long anterior to the modem traffic, the stock of which we know
came very largely from the United States of America. So also the so-called
saw-ginned Dharwar cottons of recent Indian commerce were obtained from the
States, though later supplies were procured from Egypt, from belief that they
represented a special and peculiar plant known in trade as *' Egyptian Cotton."

Some years previous to this historic introduction of the Dharwar stock,
Roxburgh spoke of the plant having been only of late brought into India. He
does not tell us where it came from, but his description occasions no doubt as
to its determination, and he was the first botanist to affirm that the seeds were
free from each other. Interest was being taken in the plant the world over,
however, since towards the close of the 18th century Murray furnished an ad-
mirable picture and description of it, under the name G. latifolium. During
the past fifty or sixty years the cultivation of this cotton in India has gradually Cultivation in

concentrated in the Deccan. It is, of course, also met with in other parts of India-

India, but success has chiefly attended its acclimatisation in Dharwar and the
neighbouring districts, hence its being known in trade as Saw-ginned Dharwar.

In 1894 I made a tour on foot through certain districts of the Central Pro-
vinces and Berar, in order to study in the field the cottons there cultivated.
In many parts of Nagpur, Wardha, Ellichpur, Amraoti and Akola I found the
present plant very largely mixed in all the fields of the so-called higher grade
" Oomraa." In many cases it would not have been an over-estimate to say that
they contained from 20 to 30 per cent, of «. iiiri«i»/ii»»i, the balance being
«. Xanklng, var. BatU, of an inferior stock for the most part. The latter was Admixture.

a much larger and more prolific yielder, and the former was grown, so the cul-
tivators told me, entirely because the mixture was believed to raise the grade
of the staple. Except, therefore, in Dharwar, where it is grown as a pure crop,
the condition mentioned as discovered in the Central Provinces is characteristic
of the occurrence of the present plant in India as a whole. It has, however,
greatly degenerated, and is often not more than a foot or a foot and a half in
height ; is a coarse, stunted, much-branched, erect, greenish-red, dust-coated
bush, the last-mentioned peculiarity being a consequence of the abundance,
length and strength of the hairs with whicli the shoots, leaf-stalks and veins
are coated. The seeds are always large, ovate, truncated on one extremity
and have a strong dense fuzz, which may be grey or green in colour. The floss
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adheres very firmly, hence necessitating the use of saw-gins, but it is fairly long
and silky.

As met with in India, the plant has degenerated very greatly from the stan-
dard preserved in the United States and in Egypt—has, in fact, approached in
many directions to the specific conditions of oi. jtmnetatutn, although I am not
aware of its ever having been recorded as met with as an escape from cultivation.
Had systematic selection of stock been pursued in India, there is little doubt
that a higher standard than exists might have been maintained, if not a pro-
gression secured. Of this there can be no doubt, that the Upland Cottons of
America have advanced until the plant that now affords them is no longer G.
nifsutunt, but a greatly improved stock that botanically might be described
as a hybrid between fn. hirsutum and «f. mexicnnuitt.

Religious Var. religiosa. Watt, I.e. 201-4, tt. 32, 33 ; O. religiosum, Linn., Syst.

Cotton. Nat., 1161, ii., 462 (in part) ; G. religiosum, Linn. Herb. ; G. tricuspidatum, Lamk.,
Encycl., ii., 135 ; G. croceum. Ham., Trans. Linn. Soc, 1822, xiii., 491-4 ; G.
religiosum, Roxb., Fl. Ind., 1832, iii., 185-6, but MS. drawing n. 1497 is named
G. fuscum,.

This somewhat remarkable plant is mentioned here mainly in order to allow
of its separation from o. brattiUense (which by Parlatore and others has been
incorrectly called G. t'eiigiosum). It is not of much importance commercially
as its separation from G. uivHuttint is a matter of great difficulty, and, more-
over, the plant does not appear to be very extensively cultivated. It is best
distinguished from the normal condition of saw-ginned Dharwar cotton by
its trailing habit and more softly hairy condition. The lateral shoots are
much elongated and slender and the internodes are long, straight and profusely
tomentose. It is not uncommon to find popular writers in India affirming that
the name reiiglontttn was given to denote a cotton cultivated by mendicants
or one met with near temples. The name was first used by Linnaeus, and there
is no proof whatever that his specimen came from India. Moreover, the plant
that in India might deserve the name reiiyiosuni would be the deo kdpas or
ram.-kdpa8, which is G. afhot-emn. Roxburgh was the first botanist who
critically studied the plant, and he came to the very correct conclusion that it

could " scarcely be more than a variety of hlrsutum."

Red G. micpocarpum, Tod., Hort. Bot. Pan., 1876, i., 63, t. 14 ; Watt,
Peruvian. Ix. 210-3, t. 36 ; Nigro Cotton, Labat, Nouv. Rel. de VAfrique Occ., 1728,

iii., 262-9, t. 261.

A remarkable plant met with now and again throughout the cotton areas,

more especially in Africa, though the type was described from a plant raised

(so Todaro says) from seed procured from Mexico. Its leaves are even more
deeply palmisected—the lobes being almost linear—than is the case with *;.

hraniiieuHe, but they are in addition pilose-tomentose, while the seeds are semi-

conglomerated and partially coated with a velvet. One of the most striking

peculiarities of this plant is the immense size of the calyx. By most writers

this has been confused with kidney cotton {g. braftUienae), but others call it

the true Pernambuco cotton of commerce, which they hold to be thus distinct

from the kidney cotton. By still others it is the original stock of the ashmouni
cotton of Egypt, an opinion which I do not accept. Perhaps its best popular

name is Red Peruvian.

D.E.P.,
iv., 20-1.

Peruvian
and
Egyptian.

G. pepuvianum, Cav., Diss., 1785-90, 313, t. 168; G. vitifolium,

Roxb., Fl. Ind., iii., 186 ; ? G. religiosum, Pari, (in part, but non Linn.)

;

G. hirsutum, Cook, Weevil Resist. Adapt, of Cot. PI. ; Watt, I.e. 213-26,

tt. 37, 38. U.S. Deft. Agri. PI. Indust. Bull, 1906, No. 88, 8. Possibly

indigenous to Central and South America ; is the so-called Peruvian

Cotton now met with in most cotton-growing countries, especially West
Africa, where it received numerous distinctive local names, such as owu

of Abbeokuta and uhoho of the Congo ; and most of the races of ordinary

or short-staple Egyptians, such as the Ashmouni, Mit Afifi, Zafiri and

Abassi.
This somewhat obscure species links together G. mexicantim and G. bvasi-

Uenae. It has the palmisected foliage of the latter with the blistering habit

of twigs and fuzz-coated seeds of the former. It is somewhat significant that
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all the Aniorican and African cultivated cottons that poaaeM wedi more or leM
coated with a velvet or fuzz (e.g. «./•*»•«"« rw «».«.»••*!«•«•»»««• and *». #»*rt«-

Hmmmin) have the leaves more or lesn pilose, while the fornui with sub-glabroiu

leavoH [e.g. *J. ifirptiramrrnm, u. ritifitituut and o. brtiittnt-nmr) have the seeda

practically naked ; that is to say, they do not posaesR a fuzz.

G. mexioanum. Tod., Relax. Cult, dei Cot., 193, tt. vi., xii., f. 32 ; Upland
Watt, I.e. 226-44, tt. 39-42. This hybrid species is often very difficult ^^
to separate from <}. purpuraHcentt when in foliag^. The leaves are ^^°^fS^^^

broad, smooth, glabrescent with five to seven radiating veins and lobes

;

pe<luncle8 prolonged, pedicels short and flowers small, pale-coloured,

nodding ; seeds large, with thin ashy fuzz, and copious woolly floss.

|h Apparently originally procured from Mexico, but so far as known is met
^^with under cultivation only.

^H Roxburgh tells us that this was introduced into India by W. Hamilton in IntroducUon

^H 1804, but subsequently he seems to have confused it with Bourbon Cotton (o. '°'° IndU.

^HjM(ri>M><a«M>e>i»), and gave both plants the botanical name of &. barbmtfnm^, Willd.,

^H since both his MS. drawings (so named) are in reality o. mejrtrttuutn. He
^^ further apparently alludes to this plant under «. hirNututn as being grey-

seeded. Wight, Spry and many other Indian writers refer to Mexican Cotton
in the Journals of the Agri.-Horticultural Society.

It has, however, to be admitted that some uncertainty exists as to the plant Mexican Cotton.

Todaro actually meant by the name o. mtjciennunt. If his coloured illustra-

tion be accepted arbitrarily as the type, then it has to be confessed that it is

not very plentiful in herbaria. In all the samples seen by me that approach
ost closely to that type, the plants either came from Mexico or were raised

om seed procured from that country, as Todaro affirms was the case with the
plant figured and described by him. But in all the best tracts of America, from Hybrids.

Which the finest Upland and (Georgian Cottons are procured, the plant there
^own is almost exactly intermediate between the type of tt. Mrmututn and
that of G. nieteifanum. The leaves are large and broad in fully-formed con-
ditions, are 5-, sometimes even 7-lobed or only angled. In texture they are
smooth, thick, leathery and either very hairy (in forms that approach to «. Ktr-

mutuin) or almost quite glabrous (in those with a closer approximation to

ti. mejeicanutn). In the United States fresh stock has again and again been
^imported from Mexico, and the admission made that the previously existing

stocks had been thereby much improved. There would thus seem little doubt
that the improvement that has been consistently reported as taking place has
run parallel with an undoubted advancement from the older type of G. hirnutum
towards that which more appropriately should (from the botanical standpoint)

be designated G. tnejcieanum. But they are one and all hybrids, and the
suggestion may be offered that they have been derived from G. HirHututn

as the one stock, and either G. imrpuraHrenH or G. vitlfitliutn {G. bafbatlenmr)

the other—the result being the presumed hybrid condition here designated
«. m^jeieatntttt. Of the more famed cottons of this sissemblage, the following

may be specially mentioned as (a) hairy (e.g. aff. g. iiifwitfitin) forms:

—

" Allen," " Peeler," " Sunflower," " Todd " and " Russell." Of the (b) glabrous

{aff. G. nicjcieantitn):—" Welbom's Pet," " Willet's Red Leaf," "Parker,"
** Layton's Improved," " Toale," " Shine," " Simms," " Berry's Big Boll,"

"Culpepper," " Cummings," "Triumph," "Gibson," "Myers" and "Texas
Wool." Reversions are also recorded, one example of which may be here speci-

ally mentioned, namely " King's Improved," which comes closer to G. ]>ifite-

\tntunt than to the bulk of the modem G. tneximitunt cottons that to-day
are called by the old, but now hardly accurate name of G. htrMutum. Another
"lustration is the tendency for green-seeded stock (G. hirmitntn type proper)

produce brown or grey-seeded forms (o. tnejricnntitu) according as the degree
f cultivation or neglect tends to develop and establish the one or other ancestor
i the present-day much hybridised stock of Upland cottons.

Nmked-seeded Cottons of the New World.—The following, among
Other species, may be specially mentioned in this position :

—

G. puppupascens, Poir., Lamk., Encycl. Meth. Bot. suppl., 1811, Bourbon
11., 369 ; Watt, I.e. 250-5, t. 44. A cultivated peremiial plant of which Cotton.
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there are several distinctive races, derived very possibly from G. taitense,

Pari., and which, constitute the Bourbon and Porto Rico Cottons of

commerce.
The seeds are not only what is called naked, but the leaves are almost glabrous.

They are perennial plants with strongly angled purplish shoots and leaves ovate
entire or with three lobes on the apex, the laterals arching outwards and the
petioles almost thorny through the growth of glandular warts. They are all

essentially insular plants, hence the greater success attained with them in South
as compared with North India. They seem to be readily hybridised, and in

consequence it is not uncommon for completely fuzzy seeds to appear among
plants raised from the normal condition, viz. the seeds naked, except for a tuft

of rust-coloured fuzz around the beak.

D.E.P.,
iv., 22-3.

Vine-
leaved
Cotton.

Long Staple,

Egyptian.

Weevil
ReBistent.

D.E.P.,
iv., 18-20.

Sea Island
Cotton.

G. vitifolium, Lamk., Encycl. Meth. Bot., ii., 135 (excl. syn. Pluk.

Aim., t. 188, f. 2, added doubtfully by Lamk.) ; Watt, I.e. 255-65, tt. 1,

45; Xylon arhoreum, Merian, Surin. Insect., 1679, t. 10; Labat, Nouv.

Voy. aux Isles de VAmer., 1724, i., pt. 2, 125-31 ; G. latifolium, Rumvhms,
Herh. Amh., 1750, iv., 37, t. xiii. (excl. syn.) ; G. harbadense, Pari., Sp.

dei Cot., t. iii. (in part) ; G. religiosum, Aliotta, Riv. Crit. Gen. Goss., 44

(in part).

The Vine-leaved Cotton was probably originally a native of Central and
South America, to the Amazon basin and the Lesser Antilles, but early found
under cultivation throughout the cotton area of the world. It is the Egyptian
long staple, Antilles, Piura, Surinam and Cayenne, St. Domingo, Guade-
loupe, Barbados and other cottons. In the early literature of this genus the
greatest possible obsciirity prevails regarding <•). hfirhaaenne. It might, in

fact, without fear of contradiction, be affirmed that there was little or no dis-

tinction between that species and the present plant. As time advanced
the form known as Sea Island Cotton appeared, and to it became restricted,

by most authors, the name ct. harbinietiHc, leaving a. viH/oiiutn. to be ac-

cepted as denoting the slightly lower-grade cottons of South America and Egypt
that are classed as " Long Staples." It is, in other words, highly likely that

this plant may have been one of the ancestral stocks of <?. ft«i-6«fie»t«e, uar.

tuaritinin—a plant which is perhaps the most recent addition to the prized

races of cotton met with in the world. No one seems to loiow what was meant
originally by G. harbnaense. It nowhere exists in a wild state, and is ap-

parently never cultivated except in the form nowadays called Sea Island, but
which could hardly be accepted as tf. barbnaense, Linn. The present plant, on
the other hand, exists in numerous forms. It is the vine-leaved cotton of

most of the early authors, who repeatedly speak of it as met with wild or

completely acclimatised. The leaves are sub-cordate with mostly only three

ascending lobes, the texture often pilose-tomentose below. The bracteoles are

very large, ovate rotund, deeply auricled, slightly united below and often pos-

sessed of the bractlets - described by Cook as weevil-resisting adaptations

{U.S. Dept. Agri. Bureau PI. Indust., 1906, No. 88.) Seeds black, naked and
quite free from each other.

G. barbadense, Linn., Hori. Upsal., 1748, i., 204; Sp. PI. (1st

ed.), 1753, ii., 693 ; Pluk., Aim. Bot., 1696, ii., 172, and Phyt., t. 188,

f. 1. (excl. all syn.) ; Wight, Illust. Ind. Bot., 1840, i., 57-64, t. 28b ; Watt,

I.e. 265-95, tt. 46-8 ; Sea Island Cotton.
This embraces all the higher-grade long-staple cottons. A shrubby perennial

known only in a state of cultivation, and raised usually as an annual. It is

glabrous or nearly so, except on the leaf-stalks and veins and the mider-surfaces

of yoimg leaves.

As already suggested, there seems every probability that the early authors

who accepted the name o. bnrbadense did not realise that it meant one and
the same plant as that designated «?. vitifoUuni. By cultivation and crossing,

however, a highly specialised race, known as " Sea Island," was produced, to

which by recent authors the Linnean name o. btnbaaense became in time

restricted, though Todaro, and following him some other botanists, preferred to

give the new stock the name of o.imiritiintim, thus leaving ct. bafhtuieime
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F

^ u name for a Bpeoiefl presumed by many to exiat, but known for certain to no
<'>t.iiiicHl writer. The apeoies founded by LinnsDua may bo said to turn on a

men still preserved in tho British Museum, and that specimen certainly

a^'i.Hvs more closely with «. t-tttfoiiutn, lamh., than with the modem Seft Island

otton of America.
Althougli repeatedly introduced into India, Sea Island Cotton has, in no

,oality, proved a success. It is possible, however, that it might be raised pro-

Itably in tho Andaman and Nicobar Islands and in some parts of Tenasserim.

D.B.P.,
iv., 23-B.

Kidney
Cotton.

IntrodactioD to
India.

G. bpasiliense, Macf., Fl. Jam., 1837, i., 72 ; Watt., I.e. 295-315,

^tt. 49, 50 ; Bamhagia, arhorea di Pernambuco, Zanoni, Istoria Bot., 1675,

4, 1. 16 ; (r. religiosum, Lamk., Cav., Willd., Pari, and others, non Linn. ;

}.*acumi7iatum, Roxb., Fl. Ind., 1832, iii., 186 aad MS. drawing n. 1598

[wrongly named G. vitifolium), etc., etc.

The Chain, Kidney, Brazilian, Bahia, Pernambuco and Costa Rica Cottons OhalnOotton.

)f most popular writers, and in Burma it is thembanwa (ship's cotton). It was
f^first definitely alluded to by John Lerius, who lived in Brazil in 1557, and wrote
a history of that country. Sir Walter Elliot, speaking of the plant os known to

,him in South India, calls it paidi (gold) patti and pamidi patti (the wealth-giving),

imes that denote the high expectations that were at one time entertained

!)garding this plant. It was apparently the first of the long-staple silky

p'cottons of the New World to attract attention. Seeds were conveyed by
[arcgraf and others, and the chain condition so well figured by Zanoni
(ems to have been accepted aa a peculiarity of all cottons, hence Lobel(1576)
lought ihe improved on the pictures of *•. herbaceutn, given thirty years

[previously by Fuchsius and Matthiolus, by adding a kidneyed mass of seven
[seeds.

All the nations of the world seem for a time to have vied with each other
in the attempt to acclimatise the Brazilian Cotton, and in each new country to

which taken it obtained the name of the region from whence immediately con-
veyed ; accordingly in Burma, and also in the Antilles, it is called " Siam Cotton,"
and in India " Ava Cotton," etc. Roxburgh tells us in the MS. edition of his

Flora Indica (preserved in Kew) that he became acquainted with it through seed
sent him from Farukhabod. Mr. H. St. George Tucker (Member of the Court
of Directors of the East India Company) observes that Lady Hastings grew it

at Fatteghar, and Roger Hunt, in 1808, addressed the East India Company
on the causes of deterioration of Pernambuco and Surinam Cottons. Thus
we know that prior to Roxburgh's knowledge of it this plant had been experi-

mentally tried in many parts of India.

ilt
is, therefore, perhaps not to be wondered at that this cotton lias got con-

siderably more widely distributed and is moreover more frequently met with in

'states of acclimatisation than is the cose with any of the other New World cottons.

Its large capsule, compact ra.as& of seeds and the copious coating of floss naturally

conveyed the impression of great value, and false expectations were raised, only
to be rudely dispelled by comparisons of yield to acre. Gradually, however, all

interest (or nearly so) in this particular Brazilian Cotton died out with the appear-
ance first of the Upland Georgian Cottons, then the Mexican Cottons, and finally

the Sea Island Cottons, all races that could be raised as annuals and occupy the
soil for short periods. The present species in most countries accordingly fell

into a state of complete neglect and either disappeared or survived as an escape
from cultivation and became " the wild tree cotton " of most popular writers, the

properties of which have been the will-o'-the-wisp of nearly each decade for the

^_ past century in the world's cotton areas.

I

^H If I am correct in believing that this plant, however, represents an important Great
' ^m stage in the development of the fine long staples of the West Indies and the Sea Expectationi.

Islands of America, it is not by any means devoid of interest to persons interested

in the production of new and improved races. But as met with in India to-day
»it is of no value whatever, and the expectations recently advanced regarding it

would accordingly seem almost for certain doomed to disappointment, since op-

posed to all past experience with the plant. It may be said to have attained

commercial importance within very restricted areas. In South America—its

indigenous habitat—it is regarded as of special value because of its resistance of

the diseases that prove disastrous to other cottons. In Guatemala, for example,
it is believed to be immune from weevil.
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/. ADULTERATION AND DETERIORATION.—Milhmn {Or. Comm.,
1813, 279-80) urged that it was impossible to be too attentive to the
shipping of perfectly clean cotton. The adulteration and deterioration of

Indian cotton has thus engaged attention for fully a century. St. George
Tucker (to whom reference has been made above) wrote in 1830 a report

On the Supply of Cotton from British India (cf Reports on Cotton,

Silk, and Indigo published by the Company in 1836, 152-75) in order
to account for its depression in price and deterioration in quality. He
gives ten reasons. Royle {Cult, and Comm. of Cotton in Ind., 1851,

551) deals frequently and effectively with this question. " When the
cotton," he says, which the Native grows, " is intended for sale, the ryots

have little enough encouragement to bestow more care, either in growing
or in picking their cotton, for they usually get no better price for a good
and clean, than they do for an indifferent article." So again, " Indian
cotton is, however, from the shortness of staple, not well suited for all the

purposes of the English manufacturer ; but it is much more depreciated

than it need be from the dirty and adulterated state in which it is sent

to market." Mention has been made that (about the time of the great

cotton famine, 1861-5) notice was forcibly directed to India as a future

country of supply for England. An outci;y was shortly after made against

the adulteration and mixing of inferior with superior grade staples. This

led to the passing of the Cotton Frauds Act (IX. of 1863, and the Amend-
ment of 1878, Act VII.).

W. B. Wishart (Secretary of the Chamber of Commerce of Upper
India) published in 1891 a Note on the Adulteration of Cotton in which he
shows that the subject had agitated the minds of the cotton merchants of

India for many years. He points out that a report issued in 1845, for

example, gave details of the deterioration and decrease in outturn even then
observed. Wishart then remarks :

" There is now no bona fide market for

our inferior cotton. Native hand-weavers cannot work it ; the Chinese

found out, some years ago, that it did not pay them to use it, and now our
Continental customers can and do buy an article that suits them equally

well at a proportionately lower price. There is, therefore, no outlet for

such cottons, and Native growers and buyers have naturally taken to

assisting each other by bulking the inferior and better stuff produced in

each district, the mixture constituting a quality just a little below that

which spinners want."
In August 1891 a conference was held in the office of the Director of

Land Records and Agriculture, Poona, at which proposals were made with
a view to preserve and improve the quality of Indian cotton. In the same
year Sir E. M. James (at that time Commissioner in Sind) drew up a

Memorandum on Cotton. This was widely circulated by the Bombay
Government, and elicited many valuable opinions and reports. The
Chamber of Commerce of Bombay, for example, issued a very powerful
reply, dated November 11, which fully expressed the opinion ultimately

upheld by the Government, namely that while there was much need for

effort at improving the stock, penal legislation was undesirable. Ten
years later (Feb. 1901) the Hon. Mr. Bomanjee Petit (himself a prominent
mill owner) pressed on the attention, both of the Bombay Government and
the Mill Owners' Association, the serious consequences of the deterioration

of the Indian cotton staple. It has now actually come about that both
China and Japan have begun to produce coarse yarns of their own, and
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havo thus commenced to close two of the most important outlets for Indian

exports. In consequence the necessity to advance iias been borne home
on the minds of the Indian mill owners. Instead of spinning as their finest

yarns 20*8, they have begun to think of SO's, but for this purpose they

require to import raw cotton from Egypt, if not even from America. India

no longer possesses a cotton suited for that purpose, and the adulteration

and mixing of the staple have thus very nearly paralysed the industry.

In consequence the outcry for legislation has once more been raised : it

has been urged that a law requiring the locality of production to be stamped
on all bales of cotton would have a highly beneficial result. Others look

to the expectations of Sind, irrigated by a system of canals that may
allow of the production of the high-grade Egyptian cottons, as the most
hopeful indication of the future.

Thus history repeats itself, in no commodity of commerce with greater

regularity than in the theories and practices of cotton growing and cotton

trading. One lesson alone seems to stand out through the past decades

I

of the steam-power cotton industry of India as unwavering, viz. the

[conviction that when the time comes for India to assume once more the

rdle of a producing and even exporting country in the finer cotton goods,

it must either have improved its staple or discovered a country capable of

meeting its necessities in suitable raw fibre. A low-grade staple such as the

bulk of that grown in India to-day is utterly unsuited for the higher class

machine-made goods, even were it put down at the mills pure and clean at

a price below that procurable by any other power mills in the world. Thus
it has been shown that cheap production is not necessarily economic
production. Expensive labour means higher intelligence, with compensa-
tion in quality and price. 0. P. Austin [Cotton Trade of the United States,

1900, 2608) points out, and with much force, that the low wages of the

Indian cultivator are no real economy, since they prevent cotton culti-

vation on a large scale directed by intelligent supervision. Retrograde
agriculture, such as has characterised the Indian cotton trade for a century

past, must in the end fall behind in the race for commercial supremacy.
//. IMPROVEMENT OF STOCK.—The cultivated cottons of the world

have been referred to three great areas—(a) Asia, (6) Africa, and (c) America.

But it has sometimes been affirmed that the first two can be taken
together and spoken of as the fuzzy-seeded Asiatic and the others as the

naked-seeded American cottons. But it is not the case that all the

fuzzy-seeded species are Asiatic, any more than that all the naked-seeded
are American. Moreover, the seeds of wild cottons have either a firmly

adhering coating of wool or a readily separable floss. But there are both
Mrild and cultivated cottons that possess both a fuzz and a floss. As
already mentioned, Cook {U.S.Dept. Agri. Bull., 1906, No. 88) thinks the

wool may be a necessity in the protection of the seed from the enemies of

the plant. Certainly in most wild forms, such as G, Stoehnii, and still

more so G, Dnviffsonii, the wool is so firmly and intricately crumpled
up around the seed as to prove a veritable proboscis-proof protection, thus

causing such seeds to be described as naked, the compacted fuzz having
escaped detection. But of purely wild species the following among
others possess a short velvety coating around the seed :

—

G. Harknessii
(a native of California) ; G. Pnlinerii (of Mexico) ; G. Sturtil (of

Australia), and G. tomentosum (of the Hawaiian Islands). On the

other hand, the following have naked seeds :

—

G. Kirkii (of East Tropical
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Africa), and G. taitense (of the Polynesian Islands). In passing it may
be here added that no Asiatic indigenous cotton has a naked seed, and
further that with the fuzzy-seeded Asiatic forms the bracteoles are united
below, whereas with the American fuzzy-seeded cottons the bracteoles

are free. The appearance, therefore, of these peculiarities in certain

cultivated or long acclimatised plants may safely be regarded as denoting
definite influences and not accidental sports or climatic adaptations.

It has sometimes been upheld, but with little justification, that the

crossing of fuzzy-seeded and naked-seeded cottons (or of Asiatic and
American cottons) was impossible. But there is perhaps no subject on
which greater diversity of opinion exists than in the value or even possi-

bility of hybridisation of the species of Gossypium. One set of writers

affirms that it is difficult, if not impossible, to prevent hybridisation, while

another stoutly upholds the belief that hybridisation is of no practical

value, if they do not indeed go so far as to deny the possibility of its accom-
plishment in nature. A parallel to this diversity (and perhaps a consequent
one) is the degree of acceptance of the species as established by botanists.

Some writers, such as Todaro, think there may be as many as 54 species,

while others, such as Parlatore, reduce them to 7, and Aliotta to 5 species,

with numerous varieties and cultivated races or hybrids under each. Bu-
chanan-Hamilton went further and reduced all to 2 (or perhaps 3) species,

viz. the black (naked) seeded and the white (fuzzy) seeded, with as a third

the red {kakhi) seeded cottons. In fact the controversy regarding the

number of species dates even from before the formation botanically of the

genus Gossyjtiuni, but I venture to think it could never have existed

and cannot exist to-day, when the undoubted wild forms are made the

basis of classification.

The confliction as to hybrids may be exemplified by the writings

of two of the most recent authors. Aliotta {Riv. Crit. Gen.

Goss. 1903) gives an elaborate statement of the races of cultivated

cottons which he thinks have been produced through the cross-breeding

of his five species

—

G. barhadense, G. relifjiosuni, G. arhoreunfi,

G. herhaceum, and G. hirsutuni. On the other hand, G. A. Gammie,
Professor of Botany at Poona, Bombay, in his recent report {The Indian

Cottons, 1905) reduces all the Indian cultivated forms to G. ohtusifolUim.

He would, moreover, not appear to regard hybridisation as of any prac-

tical value whatever. He observes that the so-called species and hybrids

are merely cultivated races evolved by time and environment from one

prototype, but he nevertheless adds somewhat paradoxically that they

are capable of being crossed with facility and that their descendants are

fertile.

After many years of careful study of the Indian cottons, both in the field

and the herbarium, I am constrained to join issue with Aliotta and writers of

his school in thinking hybridisation has played an important role, though I am
not of course prepared to reduce the ancestral stocks to five forms. Still I am
satisfied that many of the more highly prized cultivated cottons are not species

botanically (though it may be convenient to retain for them specific names), but
are races and natural hybrids (some of the more recent artificial) adapted by
selection to man's requirements and to environment. I am at one, in fact, with
the army of workers in America who not only say they have produced endless

forms by crossing, but who regard that agency as of the greatest possible

importance. Tracey (Dabney, The Cotton Plant, 1896, 197-224), in dealing with
the cultivated varieties, remarks, " Although the plants from a single line of

crosses, as fertilising Peterkin with Allen, will vary widely, still it is a general
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rule that the character and habit of the future plant will be more like those of

the female parent, while the fruit, the boll and it« oontenta, will be more like

those of the male parent." So again, " The tendency of the plant to vary from
the typical form of any variety will be back towards its original form rather

than in any other direction." From these and such-like oonsic^rations is doubt-

less duo the atTirniation that, from one or two plants specially cultivated and as

a consequence of careful selection of sports, it might be possible to produce all

the chief types of cultivated cottons. Hence it may be said that with few other
cultivated plants is a more rigid selection of seed necessary than with cotton. S«t«ctloD.

Moreover, there seems little doubt but that historically it can be shown that
«F. hiritututM, a. tnfjcteaHtint, G. rltifaUuin and O. bafhadettm*. as known tO

us to-day, are themselves to a large extent hybrid stocks. It does not follow,

however, that all hybrids may bo fertile, still lees that they can be invariably

again further hybridised with fresh ancestral influences, according to the fancy
of the operator. To the neglect of this consideration may be due much of past
failure in hybridisation.

One of the most valuable and interesting papers on this subject is that SpermAtogenads.

written by Austin Cannon, entitled Spermatogenesia of Hybrid Cotton (in

Bull. Torrey Bat. Club, 1903, xxx., 133-72.) The cotton hybrid experi-

mented on was produced (so we are told) between Sea Island Cotton (Con-
stellation brand) and Upland Cotton (Klondike brand)—«• harhnammf x
G. hertHtreuiu and the hybrids were found fertile. It is, however, just possible

that the plant spoken of as G. Herbact^tim should have been called g. htntututn
or G. tttejcirantitn, for until about 1896 Uplands were by American authors
mostly spoken of under the botanical name that more properly belongs to the
Mediterranean stock. All fuzzy-seeded cottons were often, in fact, regarded as
one and the same species. It follows that to secure uniformity and precision

in the laboratory and in the experimental farm, the foremost consideration must
be the ascertainment of the species botanically that it is intended to investigate.

Until such knowledge has been obtained it would be preferable to adopt some
arbitrary nomenclature such as a numerical system, e.g. the " K2 " of geographers,
rather than to employ a misleading jargon of botanical names.

As a historic fa«t in Indian hybridisation it may be mentioned that in 1844 Indian Hybrids.

M[r. Alex. Bums of Broach crossed G. obtuntfotiutn, uar. tt'ighttana, with G. ar-
boreuMi. He obtained a plant that had all the good points of both parents.
The leaves were those of afboreum, only larger and more hairy, and the flowers
were red with a yellow ring in the throat. This interesting new form, an un-
doubted hybrid, yielded its crop within a period of two months, much as in Broach
deshi, and the floss was very silky. The Bombay Chamber of Commerce expressed
the opinion that the cross was an exceedingly valuable one. No further informa-
tion was, however, published regarding it, and the plant seems to have died out.

The circumstance is mentioned to show that crosses are possible.

Under the orders of the Government of India much has been recently done Improvement of

to discover the soils suited for cotton generally, and many valuable experiments c?^^"*""
have been conducted with exotic forma. What would appear the foremost con-
sideration has, however, until very recently been almost entirely neglected, namely
the attempt to improve the indigenous or long acclimatised stocks. Royle, for

example, repudiated with some warmth the opinion attributed to him, that
the greatest attention should be given to the cotton of the country (Cult, and
Comtn. of Cotton in India, 1861, 644-5). For a good few years past I have
imiformly urged, and I repeat that recommendation, namely, to make real

progress it is imperative that an exhaustive and scientific investigation should
be conducted—a sort of census taken—of the existing stocks, not only of India
but of the world. The climatic and other causes which tend to preserve or destroy
good or bad properties have to be thoroughly established. The influences of

hybridisation have to be worked out on a scientific basis by testing the strength
of strain, from this species or that, best suited to environment, the tendencies
of cultivated forms recognised and systematic renewal of stock in each locality

accepted as a solemn obligation.

A few years ago I drew attention to the establishment of steam ginning Effect ot steua
factories, all over India, as having created a new danger, namely degrading ^^°''

equalisation of stock. Nowadays the cultivators over a wide area c arry theproduce
of their fields to these factories : all are mixed together, and seed returned to the
cultivators that in many cases may be utterly unsuited to the fields on which it

has to be grown. The specialisation of centuries of natural selection is thus being
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rapidly effaced by this new phase of commercial production. It has been found
useless to urge that the cultivators should reserve their own supplies of seed.
They are too poor and too ignorant to do so, and, moreover, are only too frequently
in the hands of the money-lenders. (See Ginning, pp. 611-2.)

Lastly another evil has crept gradually into the cotton traflfic of India. England
having adapted her machinery to the steadily improving staple of the United

Short; Staples. States, soon became unable to work up the short staples of India. But in Ger-
many, Japan and India itself, special factories were built with the object of
running for the lower-class goods and working up the world's supplies of short
staple. The cultivators were accordingly told that they would get no more for
a long than for a short staple. In every district there were both high-class
and low-class staples. The former gave a lower yield, compensated for by a
higher price. The new condition naturally dictated the universal substitution
of the lower grades, and an agricultural degradation in consequence was carried
across the country in a remarkably short space of time that may take a
century to efface. An official correspondence dated July, 1903, contains a letter
from one of the most influential European merchants of India, which puts the
present position tersely by narrating the advantages of the helati or jari plant
of the Central Provinces and Berar :—(a) It is an earlier crop, thus enabling the
cultivator to get a quicker return ; (6) it runs accordingly less risk of injury from
early cold weather ; (c) it is a hardier plant, less liable to disease or to deteriora-
tion from rain ; (d) it gives a larger weight outturn of lint

; (e) it comes into
market cleaner than the other grades.

The feature of early ripening is most important. The annual cottons of Indid
have often been spoken of as consisting of two kinds—those that take eight
months to ripen, and those that reach maturity in about five months from sowing.
The cottons fovmd on a deep, moisture-retaining, black, loamy soil are of the
first class. They are usually grown as pure crops, and the particular race met
with is often remarkably uniform. The cottons of the second class occur on light

soils ; they are produced normally as mixed crops and manifest the greatest
possible variability. The influence of rainfall, both quantity and season, is of

vital importance. The vicinity of Bombay town and south of the Konkan,
since it possesses double the rainfall of Broach, grows next to no cotton, even
although the soil may be highly suitable. Localities, likemuch of South India,
that have two rainy seasons possess two widely different cotton crops. It is very
largely in adaptation to the conditions of soil and climate that certain cottons
owe their superiority or the opposite. The substitution, for example, of inferior

for superior grades has been primarily the result of the demand for that staple,

but the change has to many cultivators been all the more acceptable that the plant
required was in their locality hardier and less risky. Some twenty to thirty

years ago the Central Provinces had a fair proportion of hani (superior cotton)
relative to its jari (or inferior cotton). To-day the crop is mainly jari. The
former could be spun into yarns of 20's and up even to 40's ; the latter can rarely

be used for more than counts up to lO's. The hani cottons were the once famed
Ghat cottons, such as the Hinganghat of commerce. The jari has a very short
staple, but is exceedingly hardy and prolific.

As manifesting the present position of cotton and its degeneration, as also

some of the features of the programme of improvement that may be found
Dacca imperatively necessary, the following jottings regarding the famed Dacca cotton
Cotton. may be usefully set forth :—In view of the efforts presently being made to de-

velop the industry of cotton cultivation in Bengal, it seems desirable that the
opinions of the earliest writers be briefly indicated. Mr. Bebb, Commercial
Resident of Dacca, furnished a reply to an inquiry made by the East India Com-
pany, and that reply is one of the earliest accounts of Dacca (in fact of Bengal)
cotton. It is dated 1788, and speaks of the staple as " the finest cotton in the
world, producing cloth of astonishing beauty and fineness." The plant is said to

have been an annual, and to have afforded two crops in the year, in April and
again in September. The first was the most esteemed and obtained the highest

price, but was liable to failure from long drought or from violent storms, though
moderate showers were highly beneficial. In the volinne of Reports on Cotton,

Silk and Indigo published by the East India Company in 1836, there is a report

written by St. George Tucker in 1829 {Supply of Cotton from British India, 159-60)
in which he discusses the superior cotton of Dacca. He calls it hairati kupa—
the finest variety perhaps of the Eastern cottons. It is produced only in small

quantity, in the districts north-west of Dacca, and is never exported. Its favourite
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Bite «eemH to be the high hanks of the Gangee and its tributaries. The fibre

of the bairati is extremely fine, silky and strong, but the stap'" '« '-"ry short
and the wool adheres most tentioiously to the seed. It is adii 'ulsted
for tlio manufacture of the muslins and thinner fabrics. It is j)! ;

o costly
11 iinxluction to enter largely into our manufactures. Tucker then adds that the
buijlia kupaa ia the ordinary cotton staple of Bengal proper.

Koxburgh, who was appointed Superintendent of the Royal Botanic Gardens D«ocs Cottoo.

of Calcutta in 1793, early gave attention to this special Dacca cotton (Royle,
Cult, and Comm. Cotton, 245). He gives, in his Flora Indica, the points of difference
between the ordinary Bengal and the special Dacca cotton. The plant, he says,
is more erect, has fewer branches, and the lobes of the loaves more pointed. The
•whole j>lant is tinged with red, even the petioles and nerves of the leaves, and it is

less pubescent. The peduncles of the flowers are longer and the exterior margins
of the petals are tinged with red. The staple is longer, much finer, and souer.
Roxbiu-gh's MS. plate of the plant thus distinguished is in the herbarium of the
Royal Botanic Gardens, Calcutta (a copy of which is in Kew, and has been
reproduced by me in the Wild and Ctdtivated Cotton Plants of the World, pi. 12).

It manifests all the special peculiarities mentioned, and thus doubtless faithfully
leprosents the plant ; but Roxburgh adds that the people of Dacca think the
{[reat difference lies in the spinning and allow little for the influence of the soil.

<8ee remarks on Hand-loom, p. 6 1 6.

)

It has recently been affirmed that the cotton formerly used by the Dacca Moalin Indortiy.

znanufacturers, of the far-famed exceedingly fine muslins of that city, was de-
rived from tree cottons. Further, that the loss of these special crops caused the
decadence of the muslin industry. Taylor's account {Topog. and Stat. Dacca,
1840) would seem to give a complete refutation of that statement. Moreover, the
question may be asked, " Is it or is it not a fact that with an exceedingly short
staple the Dacca manufacturers are atill producing (or until very recently were
producing) muslins, which if not up to tJhe old standards, are certainly far finer
than could be manufactured from these staples by any process or machine known
to Europe or America to-day ? Taylor says, " The material of which the fine Dacca
muslins are made, is entirely the produce of the district. The plant is an anuual
one, and attains a height of about five feet. It is described by Roxburgh as a
variety of the o. herbaceum. and is said to differ from the common cotton DifflBteooes.

plant of Bengal in the following particulars : ( 1 ) The branches are more erect
and fewer, and the lobes of the leaves more pointed. (2) The whole of the
plant is tinged of a reddish colour, even the petioles and nerves of the leaves
are less pubescent. (3) The peduncles, which support the flowers, are longer
and the exterior margins of the petals are tinged with red. (4) The staple of
the cotton is longer, much finer and softer." This is the deal or indigenous
cotton of the district, which has been cultivated in the northern division from
time immemorial.

" Formerly, when this article was more extensively cultivated than at present,
there were different shades of quality observable in the staple, which either
cannot now be distinguished or have degenerated into one of an inferior degree.
They were known by the names of Phootee, Nurmah and Bairaite. The cotton
of the present day, it is affirmed by the Natives, is inferior to what it formerly
was. The crops are less abundant ; it is said that the fibres, though apparently
equally fine and soft, are shorter and more firmly adherent to the seed, than
the produce of former years. The Dacca cotton, however, notwithstanding the
deterioration imputed to it, still ranks as an article of finer quality than the
produce of other parts of Bengal or of the western provinces." ..." The seeds, .Selection of

which are used for sowing, are carefully picked, and after having been dried in ^^^
the sun are preserved in an earthen pot in which oil or ghi has been kept, and
the vessel with its mouth stopped up, so as to exclude the external air, is hung up
to the roof of the hut, and over the spot where the fire is usually kindled. The
high lands are selected for this crop and are ploughed from eight to twelve times
up to September and October when the seeds are sown. This is done in parallel
TOWS, distant about a cubit from each other, and before the seeds are dropped
into the ground they are moistened with water. The cotton plant is liable to
injury from hail-storms, heavy rain and caterpillars." ..." Formerly the
ground for cotton was allowed to lie fallow every fourth year, and it appeared
to bo owing to the neglect of this circumstance in the present day, that the
j)roduce is now inferior in quality to that of former times."

" The cotton of the northern division is said to swell less than the produce
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of other parts of the country. This tendency of the fibre to swell in bleaching
is the criterion by which the weavers judge of its quality, but whether it depends
on any adherent property in the cotton itself, or on the water used in the bleach-
ing is not known, though there is reason to believe that it is principally owing
to the latter. The thread manufactured at Duinroy, which was reported by
Mr. Bebb, the Commercial Resident, to swell the most, is found by the weavers
at present to be equal to the thread of the best aurungs or to swell the least if

bleached in Dacca, but the reverse, as Mr. Bebb describes it, if the water of
Dumroy be used in the process."

Lastly, Sen (Rept. Agri. Stat. Dacca, 1889, 62) also says :
" The cultivation

is not now done half so carefully as was the case at the time of Dr.
Taylor. The field is prepared by two to four ploughings and as many harrowings.
Furrows are then drawn a cubit apart, and in these fiirrows cotton seeds previously
moistened with dung-water are dropped in thickly. When the plants come out
they are thinned to a distance of a foot from one another." (See Cultivation

in Bengal, p. 607.)

Improvement, when seriously contemplated, will have to be undertaken,

not at a great central farm for all India, but district by district. The
establishment of seed farms for the supply of specially improved indigenous

stock—a subject I had the pleasure of recommending to the consideration of

the Scientific Board of Advice at their first meeting—is at present earnestly

engaging the attention of the agricultural experts of the Government
of India. It may, therefore, suffice by way of concluding this brief sketch

of the present position and knowledge regarding the possible methods and
results of improvement of cotton stock, to recapitulate the main ideas.

Improvement is possible by (a) Selection of seed, in adaptation to environ-

ment and trade requirements
; (&) Hybridisation, an additional agency

to attain these objects
;

(c) Acclimatisation of prized foreign stocks. All

three methods are in India receiving consideration at present. For many of

the cotton districts, selection from existing stocks seems the most hopeful

method. It may be said, however, that in the discovery of absolutely new
stocks, hybridisation is often of special value.

The Government of India have recently appointed an expert in charge

of cotton experiments. The results so far attained in selection and
crossing are admittedly of a tentative nature, but Gammie's first report

{Note on the Class. Ind. Cottons and Cross-breeding Exper., Poona Farm,
1901-2) manifests a useful start as accomplished. The endeavours of the

Bombay Government to bring the vast tracts of Sind under Egyptian
cotton through the supply of cheap canal water, would seem to have given

much promise, and in the public press repeated mention has recently been

made of the high prices realised for the cotton already produced. It

may thus be confidently affirmed that there does not appear to be any
sufficient reason for doubting the success likely to be attained in India

than in other countries with the production of superior cottons. The
only untoward anticipations centre around the willingness or ability of

the Native cultivator to advance with the times. [C/. R. J. Redding,

Essential Steps in Securing an Early Crop of Cotton, in U.S. Dept. Agri.

Farmer's Bull., 1905, No. 217 ; Testing Cotton Seed, in Agri. Journ. Ind.,

1906, i., pt. ii., 174 ; also Sly, Fumigation American Cotton Seed, etc.,

1907, ii., pt. ii., 212.]

///. CULTIVATION IN INDIA.

1. BOMBAY AND SIND.—Wa.tt, I.e. 134-7, 139-54.

Area and Production.—According to the official Agricultural

Statistics, the total area under cotton for 1904-5 in the British dis-

tricts was 3,605,985 acres. The most important localities were Khan-
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desh, 1,201,673 acres ; Dharwar, 581,950 ; Bijapur, 456,864 ; Ahmedabad,
340,602 ; Broach, 274,699 ; Sind, 218,050 ; Belgaum, 183.207 ; Ahmed-
nagar, 79,626. The area of cotton in the Native States of the Bombay
PresiilcMicy is an important factor in the Indian cotton supply. This came
in 1904-5 to 2,570,985 acres. Kathiawar has usually one to two million K*tbUwar.

acres, and Baroda half a million acres under the crop. The Native States

and British districts together thus show the Bombay Presidency with a
cotton area of 6,176,970 acres in 1904-5. The yield for the same year was
893,000 bales of 400 lb., or 3,189,285 cwt. The estimated area and yield

for the following year were 6,108,900 acres, yielding 1,117,000 bales, in

Bombay (including Native States) ; and 265,000 acres, yielding 79,000 bales,

in Sind (including Native States), giving totals of 6,373,900 acres and
1,196,000 bales. The Final Memorandum for the year 1906-7 gives a total

of 3,995,499 acres for the British districts, including Sind, and of 3,462,854

acres for the Native States, a grand total of 7,458,353 acres. This estimate

is said to be 49*9 per cent, in excess of the average of the preceding ten

lyears. The estimated yield during the same year is 824,052 bales in the

British districts (including Sind), 1,071,243 bales in the Native States.

I The total is thus 1,895,295 bales, an increase of 132*9 per cent, on the

[yield of the preceding ten years.

Traffic.—In order to arrive at some tangible conception of the local

and foreign interests in the cotton of this Presidency, it may be useful

to analyse production and supply in the light of the official returns of

trade by rail and river and by sea coastwise, from and into town and
Presidency. The most interesting features are the supplies drawn by the

town from Kathiawar, from the Presidency of Bombay itself, from Berar

and from the Central Provinces. The adjustment arrived at shows the Pre-

sidency in 1905-6 to make a net export of 2,765,696 cwt., and assuming
this to be drawn exclusively from local production (viz. in 1905-6, 1,117,000

bales or 3,989,285 cwt.), a balance of 1,223,589 cwt. would be the net

supply retained by the Presidency. It is not, of course, necessarily the

case that all the actual exports of a tract of country are drawn from its

own production : an error exists in all such calculations which is eliminated

by dealing with the whole of India, and for a number of years, not one year.

It is useful, however, to ignore such errors and to analyse the figures as

they stand. Accordingly, the port town of Bombay is shown to have
imported by (internal transactions) rail and by sea coastwise, 10,583,652

cwt., and to have exported by these routes 261,070 cwt., thus showing
a net import of 10,322,582 cwt., and, adding the foreign imports, viz.

158,838 cwt., a total net supply of 10,481,420 cwt. The foreign exports

(external transactions) came to 5,289,691 cwt., and thus there remained

5,191,729 cwt. as the supply for the Bombay town mills, or, adding the Bombay Miih.

Presidency surplus (viz. 1,223,589 cwt.), 6,415,318 cwt. are shown as

having been available for the Presidency and town of Bombay for the

year in question. The town of Karachi imports by rail and river ap-

proximately the amount which appears in her foreign exports, viz. in

1905-6, 709,257 cwt. In 1905-6 the total imports by rail and river

came to 799,721 cwt., of which the Panjdb supplied 427,485 cwt., Sind sind.

almost as much, and the balance came from Rajputana and the United
Provinces.

Agricultural Operations.—A full account of the method of cultiva- operation*,

tion in Bombay is given by Mollison, of which the following may be
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accepted as a summary. The soil of Broach district is deep and retentive

of moisture, and over the greater part the annual rainfall exceeds 35

inches on an average. The crop is sown as soon as possible after the

monsQon sets in, in June or July, but owing to the eSect of the heavy
rainfall, two or more sowings may be required before the seeds germinate

satisfactorily. Usually the same field grows cotton every second year,

and in intermediate years the ground may lie fallow or grow one of the

ordinary rotation crops. Manure is rarely applied oftener than once in

three years, and fifteen loads per acre is considered a full average. It

should be thoroughly decayed and applied preferably before the rains.

Soils.—The crop thrives best on fairly deep blaclf soil, with a rainfall

of 30 to 40 inches, and it is grown entirely as a dry crop. The most
suitable soil is the so-called " black cotton soil," which may be founc

in some parts to a depth of five feet or more as in Ahmedabad, Broach and

Surat ; but cotton also succeeds on much shallower soils.

Rotation.—Generally the crop is grown alone, but where the rainfal

is heavy and the soil retentive as in Broach, rice in the same or in separat

rows is often subordinate to it. Coriander, Sesamuni, gram {Cicei

arietinutti) are sometimes sown to fill vacancies. The roji cotton of

Kaira, etc., is, on sandy loam soils, always grown as a row crop with hdjra

(Pennisetuni typhoideuni) or pulses. The principal rotation crop

with cotton is judr {Sorghum vulfjare), but this may be modified

according to district and season. Thus wheat is extensively grown as a

dry rahi crop on the cotton soils of Ahmedabad, Idng {Lathyrus sativns)

and a mixed crop of tuver {Cajanus indicus) and Sesatnuni as rahi

crops in Broach, etc.

Tillage.—Preparatory tilling begins usually in the hot weather by
collecting and burning the stubble of the previous crop. Two ploughings

and two more harrowings may be required before the seed is sown, but the

amount of preparatory tillage necessary depends on the previous crop.

Seed.—The seeds require special preparation for sowing, as they

generally cling together, owing to the lint and fuzz which may still adhere

to them. This is accomplished by mixing them with a thin plaster of

cowdung, mud and water, and rubbing the plastered seed on the close

network of a Native bedstead. The seeds can then be passed through the

seed-bowls and tubes of an ordinary country seed-drill. If sown alone the

seed is drilled in rows 22 to 26 inches apart. About 15 lb. per acre

is the usual seed rate. Two harrows follow one drill to cover the seed

and smooth the surface. If the seed lings are damaged before they produce

true leaves, the crop should be resown, if the season has not too far

advanced.

When the seedUngs are about 4 inches high, the crop is ordinarily

intercultured with the bullock hoe and hand-weeded. The weaklings are

then thinned out and the plants left about 18 inches to 2 feet apart, if

in good condition, but if backward or stunted they are left closer together.

The plough is finally passed between the rows in September or October.

Crop.—Flowering begins in October-November, and may last till

January if the rains are late and favourable. Picking usually commences

in January and lasts till March or April. The crop is picked at short inter-

vals, as the cultivators are afraid of their fields being robbed at night. The

best time for picking is the morning, as the lint is then clean, owing to the

dew on the foliage.
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VMa aad Coat.—According to Mollison, the average outturn of seed

and cotton together in the Presidency varies from about 800 lb. per

aero in the Karndtak to as high as 446 lb. in some well-cultivated fields

in Broach. The proportion of clean to seed cotton is on an average about
one to three. The total cost of cultivation per acre in the Surat district

he pstinifttos at Rs. 21-13 annas.

Modifications on above System.—In Surat the average rainfall is

slightly heavier than in Broach, but the soil is not so deep nor so dense,

and there is less risk of seedlings being destroyed by rain. The rotation

crops are mostly Jcharif, whereas in Broach they are rabi. Juar is the
principal rotation crop, always with a subordinate mixture of white tuver.

Rice is never sown with cotton in Surat.

The principal variation in cultivation in the Karndtak is due to the

monsoons—the south-west between June and October, and the north-

east between October and December. If sowing were to take place in

June, as in other districts, the Dharwar crop would ripen in the middle Dhanw.
of the north-east monsoon and the cotton be damaged by rain. To
prevent this, sowing usually takes place in the latter part of August, and
may be even extended to September. The seedlings are not thinned
out to the same extent as in Broach and Surat, but are left comparatively
close together.

In Khandesh two forms of cotton are grown, the one on black and the Khandesh.

other on light soil ; they generally occupy the same field once in three years.

The light-soil crop yields best with heavy rainfall, the black-soil crop

with moderate rainfall. The seed rate is 10 to 12 lb. per acre and is

sown, if possible, by June. Picking begins in October and is complete
in December. In cotton-picking, care should be taken to avoid floss

which is discoloured and damaged by boll-worm, as such obtains a poorer
price and its presence lowers the average rate obtained.

In selecting seed for next crop, care should be taken to secure bolls seed selection,

from the largest, healthiest and most copiously fruiting plants. Seed
should not be taken from plants on which any of the bolls are affected by
boll-worm. As a further precaution against boll-worm, cotton seed
should, before it is prepared for sowing, be steeped for five minutes washing the

in a ^ per cent, solution of copper sulphate and then dried in the sun.
^^^'

Disastrous effects on the cotton crop may be produced by sudden at*

mospheric disturbances. The most trying consequences are due to heavy Atmospherio

rainfall, frequent changes of wind, cloudy weather and frost. An °'**"''^*«°<*'

abstract from Mr. Walton's History of Cotton in Bombay, detailing the
various diseases caused by these conditions, is given in the Dictionary
(iv., 70).

Exotic Cottons.—Except in the Karndtak, where an American cotton Egyptian,

has been acclimatised, foreign cottons have failed to take any very pro-

minent place. In this connection mention may be made of the attempts
of the late Mr. Tata of Bombay to grow Egyptian cotton beyond the
Ghats as a rabi crop in the eight months of dry weather that prevail

between the monsoons. The result may be said to have been a failure.

At Poona in 1900 two Egyptian cottons were tried. They had an un-
healthy appearance from the first, many of the bolls dropped before they
were ripe, and both together gave an average outturn of only 401 lb.,

lint and seed, per acre. Irrigation
-In the Final Memorandum for 1906-7 Cotton.
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on cotton-growing in India, issued by the Government, tlie total area in Sind

and its Native States was 245,549 acres. The method of cultivation in

Sind differs considerably from that pursued in Bombay. The rainfall is

excessively small, and the greater part of the cotton is cultivated by
irrigation. An unfailing supply of water can be procured from the Indus.

Two methods of cultivation are employed. By the first, frequent watering

is necessary after sowing, and the seed is sown on ridges in holes

18 inches apart, after the surface has been inundated. By the second,

no watering after sowing is required. The only care necessary is to

keep the earth about the stems loose and free from weeds.

Seasons.—In Upper Sind the crop is sown at the end of February or

beginning of March, or sometimes as late as May or even June. Picking

ordinarily takes place in July to August. After picking, cattle are turned

on to the fields to graze, but the roots are left for a second year. Farmtj

yard manure is used, about 12 maunds to the higha. In other parts'

of Sind cotton is not cultivated till the canals fill in June, and the crop]

consequently is not picked till November or December.

Exotic Cottons.—Unlike Bombay, the experiments with Egyptian;

cottons would appear to have been successful. In a report on the experi-

ments carried on at Dhoro Naro, dated August 30, 1904, Mr. F. Fletcherj

then Deputy Director of Agriculture, said of ashmouni and ahassi cottons

that they yield a minimum of 1,500 lb. of seed-cotton per acre. The plantsj

were irrigated every fifteen or twenty days, at the rate of about 380 cubic

metres per acre. In his opinion the experiments so far conducted havdl

sufficiently demonstrated that on perennially irrigated areas in Sind, the-

Egyptian cottons can be grown normally, and would presumably give

even a large yield, but the proper time for sowing would be February or

March, and not, as now practised, June to July. He further holds that over-

irrigation is often practised on the Jamras. The report then conclude?

that if the whole of Sind were put under perennial irrigation (through a

dam constructed at Bukker) the potentialities of the province for cotton-

growing could not be surpassed even by the United States. Mr. Fletcher's^

experience in Egypt gives an importance to his utterance on the question

of cotton-growing in Sind that carries it to a higher platform than the-i

sanguine expectations of many previous writers on Indian cotton-growingi

The area under Egyptian cotton at present is 1,500 acres, but if Mr.

Fletcher's expectations are even partially realised the future may witness-

a greatly increased interest in this subject, much to the advantage of

India. [C/. Watt, I.e. 225-6.]

[Gf. Royle, Cult, and Comm. of Cotton in Ind., 1851, 332-464 ; W. R. Cassela,,

Cotton in the Bombay Pres., 1862 ; Ann. Eept. on Cotton, Bomb. Prea., 1880-1

Crop Exper. Bomb. Pres., 1890-1900 ; Exp. Farm Rept. Poona, 1893-4, 9-10

1894-5, 14-6; 1895-6, 18-9; 1896-7, 33; Surat Farm, 1900-1, 12-5;

1902-3, 33-5 ; Exp. Farm Rept., Bomb. Prea., 1903-4, 1-13 ; Middleton,

Agri. Ledg., 1895, No. 8, 95-100 ; Cottona of Southern Maratha Country, 7 ; Sind
and Persian Cottons, 17-8 ; Text. Journ., Oct. 1897, 1 ; May, 1901, 215-6

;

MoUison, Textbook Ind. Agri., 1901, iii. 215-24 ; Pioneer Mail, Feb. 1, 1901,

8 ; Times of Ind., Nov. 9, 1904 ; Sly, Egyptian Cotton in Sind, in Agri. Journ.

Ind., April 1906, i., pt. ii., 165-8 ; Fletcher, Improv. of Cottona in Bombay Pres.,

in Agri. Journ. Ind., 1906, i., pt. iv., 351-89.]

2. CENTRAL PROVINCES AND BERAR—Watt, I.e. 131-L— Area

and Production.—On an average of the five years ending 1904-5 the

tract under cotton represented 23'60 per cent, of the total cotton area in

British India. In 1904-5 there were 1,492,323 acres in the Central

f
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Provinces and 3,069,024 acres in Berar. The comparative importance of

the various districts may bo gathered from the returns for the year named :

Ckntral Provinces—Wardha, 404,405 acres ; Nagpur, 404,411 ; Nimar,
298,387 ; Chhindwara, 113,780; Berar—Amrdoti, 715,127 ; Akola, 743,268

;

Wun, 478,211 ; Bulddna, 421,768 ; Basim, 362,059 ; and EUichpur,
348,591. The yield for the same year was 472,000 bales, or 1,692,867 cwt.,

in the Central Provinces ; 755,000 bales, or 2,696,428 cwt., in Berar. The
estimated area and yield for the year following were 1,586,000 acres and
347,000 bales in the Central Provinces ; 3,197,900 acres and 483,000 bales

in Berar ; giving totals of 4,783,900 acres and 830,000 bales. The final fore-

cast for 1906-7 shows the total area for both the Central Provinces and Berar
at 4,852,087 acres, or an increase of 45 per cent, on the decennial average.

The yield for the same year is estimated at 880,984 bales, an increase of

about 8 per cent, on the previous year.

Traffic.—Since 1903-4 the figures of railborne traffic have been inUnua Trmd«.

returned for the Central Provinces and Berar conjointly, consequently
1903-4 is the last year in which they can be discussed separately. The
Berar railborne traffic in 1903-4 shows a large export and insignificant

import. The net exports in 1903-4 came to 2,049,881 cwt., by far the

major portion going to the town of Bombay, the balance to Bengal Pro-
vince (practically none to Calcutta), Bombay Presidency and the
Central Provinces. A fairly large amount is usually shown exported in

excess of local production, indicating possibly a considerable traffic by road
that escapes registration. In the Central Provinces the net export
amoimted in 1903-4 to only 846,957 cwt., as compared with 2,049,881 cwt.
in Berar. The difference is due chiefly to the large quantity the Central

t

Provinces import, viz. 143,822 cwt. in 1903-4, far the largest part of which
comes from Berar, Rajputana and Central India. Almost the whole of

the exports go to the town of Bombay, an insignificant surplus going
to the Presidency of Bombay and to Bengal. In 1905-6 the net exports
from the Central Provinces and Berar together amounted to 4,229,617 cwt.

Agricultural Operations. —Rotation.—In Berar, tur {Cajanus indicus), AjaocUtod Crop*,

tin the proportion of one-tenth, is generally associated with the cotton

jprop, but in the villages to the south and above the Ghats, hajra

[JPennisetuni tyjthoideuni) and til {Sesanium indicimi) sometimes
replace it. Rotation is regarded as absolutely necessary. On light soils,

[cotton is usually rotated with /war only [Sorghum vulyare), but on the
Ixich black soils of the plains, cotton, juar and a rahi crop are rotated alter-

Inately. A plurality of crops is generally grown in the third year, separate
parts of the field being devoted to wheat, gram, linseed, or lakh {Lnthj/rus
liatieifs), and these in their turn are also rotated. Preparatory ploughing
lis not carried out every year, as it is considered to impoverish the soil,

unless manure be subsequently applied. The advantages of manure are

: thoroughly understood by the cultivators, but there is great difficulty in

Berar in obtaining a supply. Poudrette is considered best, and cowdung
comes next in order. Green soiling is sometimes, but very rarely, resorted
[to. Ploughing generally takes place in December or January, as soon as
jthe crop of the year is removed. The fields are always cross-ploughed. Ploughing.

Harrowing succeeds ploughing, and in the case of unploughed fields is the
[only preparatory operation.

Seerf.—Sowing commences with the first fall of rain, in the early
fpart of June. The seed of the" previous year's crop is always used, and
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is prepared and sown much as in Bombay. Ten poimds of seed are con-

sidered sufficient for an acre of land. Should a period of drought occur
after sowing, the seed will be destroyed, or if rainfall be excessive it may
rot. In both cases the crop must be resown. From 20 to 25 inches of

rain are enough provided it falls at timely intervals. Under favourable

conditions the young plant will put forth four or five leaves in a fort-

night, and weeding then becomes necessary. Between the rows, this is

done by the bullock hoe, but on the rows, the weeds are removed by hand.

Bullock hoeing is carried on at intervals of a fortnight till the pods appear.

Crop.—The bolls ripen and open in October, and the cotton is then

ready for picking. The first generally takes place at the end of October
or beginning of November. If the crop is a good one, three to seven
pickings can be made, according to the kind of cotton grown. The total

cost of cultivation has been estimated at about Es. 13 to Rs. 15 per acre.

In the Central Provinces the method of cultivation does not differ

materially from that in Berar. The soil is prepared for sowing in May to

June ; the seed is sown in June
;
picking commences in November to

December, and is completed from Frebruary to March.
[C/. Medlicott, Cotton Handbook for Bengal, 1862, 254-84 ; Cassels, I.e.

194-227; Ann. Rept. Ind. Mus. (Indust. Sec), 1894-5, 23-4; Fuller, Note on
Outturn of Land under Principal Crops, Gent. Prov., 1894, 26-30 ; Middleton,
I.e., Cottons of Cent. Prov, Berar and Khandesh, 12-3 ; F. W. Francis, Cot. Cult,

in Berar. (ser. H.A.D.), 1898, No. 2 ; R. S. 3oshx, Exper. Cult, of Egypt. Cottofi

at Nagpur, Dept. Land Rec. and Agri. Cent. Prov., Bull. 1901, No. 3; Exper. Farm
Repts. Nagpur, 1890-1904 ; Gaskin, Cotton Cult, and Trade in Cent. Prov. and
Berar, in Agri. Journ Ind., April 1907, ii., pt. ii., 171-92.]

Having devoted so much space to the chief cotton-producing areas

of India, an effort may now be made to abbreviate as far as possible the

accounts that follow of the other provinces to the particulars of chief

importance :

—

NIZAM'S DOMINIONS.—Area and Production.—The authoritative figures for

1903-4, show the area to have been 2,660,713 acres and the yield 982,867 cwt.,

or 275,203 bales. The largest cotton area is the Aurangabad Division, which
in 1903-4 grew 1,464,116 acres. Then follow Gulbarga, 874,032 acres; Bidar,

232,096 acres; and Warangal, 75,161 acres. The forecast for 1905-6 reported an
area of 2,537,000 acres and a yield of 206,000 bales, or 735,714 cwt.

The trade returns for 1905-6 show that the net export was 801,144 cwt., or

65,430 cwt. in excess of the estimated outturn. The exports went chiefly to the
town and Presidency of Bombay, and a considerable quantity to the Madras
ports.

3. RAJPUTANA AND CENTRAL INDIA.—Area and Production.—The
area for 1904-5 was 469,000 acres in Rajputana and 846,000 acres in Central

India, a total of 1,315,000 acres. The yield for the same year was 1,150,000

cwt., or 322,000 bales. The estimated area and yield for the following year

were 289,000 acres and 61,000 bales in Rajputana ; 968,000 acres and

129,000 bales in Central India. The latest statistics (1906-7) estimate an

area of 428,000 acres in Rajputana; 1,117,000 acres in Central India

;

with a yield in bales of 176,000 in Rajputana ; 291,000 in Central India,

giving totals of 1,545,000 acres and 467,000 bales.

The net export trade of Rajputanaand Central Indiaamounted in 1905-6

to 856,934 cwt., and as the estimated outturn in that year was 190,000

bales, or 678,571 cwt., the exports for the year were considerably in excess

of the outturn. The largest share of the exports go to the town of Bombay,
the United Provinces and the Presidency of Bombay. The Central Pro-

vinces, the Panjab, and the towns of Calcutta and Karachi also receive
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considerable quantities. The imports come chiefly from Bengal, the

United Provinces, the Central Provinces and Berar.

AGRICULTURAL OPERATIONS.—Rotation.—The soUb are fertile though light.

Thoy fall under Middleton's third class, which yields the Bengals of commerce.
The plant is grown as a mixed crop, usiuilly with til, arfuir (fajnuttm linttrttm) and
fian (Crotaiat'ia Junrra), etc. The ground is prepared by ploughing and manuring. Manorea.

The seed is then sown broadcast in the month of April or Juno, and the land Sowingi.

immediately after is lightly ploughed and later on again ploughed. Picking BeMona.

commences in October and is completed by the end of the year. The cost of Coat,

cultivation has been estimated at Rs. 26 per acre. [Cf. J. Forbee Royle, I.e.

309-29 ; Medlicott, I.e. 1862, 243-83 ; Middleton, Raj'putana Cotton, I.e. 16.]

4. MADRAS.—Vf&tt, I.e. 128-31, 151.—Area and Production.— D.E.P.,

Madras ordinarily grows about 14 per cent, of the cotton crop of British iv., 99-108.

India, or 9'2 per cent, of the entire cotton area. In 1904-5 the total was Madras.

2,007,297 acres. The principal districts are usually the following (the

figures denoting the acreages in 1904-5) :—Bellary, 408,388 ; Kamuf,
268,067 ; Tinnevelly, 250,521 ; Coimbatore, 256,948 ; Guntur, 210,487

;

Anantapur, 171,051 ; Cuddapah, 127,854. The yield for the same year

was 132,000 bales, or 471,428 cwt. The estimated area and yield for the

following year were 1,634,000 acres and 148,000 bales (528,571 cwt.). The
latest available figures for the year ending December 1906 show an esti-

mated area {raiyatwari) of 1,544,000 acres, with a yield for the same period

of 151,000 bales.

Traffic.—The most noteworthy point regarding the trade of Madras
in 1905-6 is the fact that the exports from the Presidency exceeded the

outturn. The net export was 864,947 cwt., or 336,376 cwt. in excess of the

outturn, which was drawn from beyond the Presidenc)\ The Madras ports

had a net import by rail of 932,336 cwt., and by sea coastwise of 10,195 cwt.,

thus giving a total import of 942,531 cwt. The foreign exports came to

800,479 cwt., and this left 142,052 cwt. as the supplyof theMadras town mills.

AGRICULTURAL OPERATIONS.—Forms of Plant.—There are two forms of in- Two Crops,

digenous cotton usually grown in Madrtis, one depending on the south-west
monsoon, the other on the north-east. The former is sown between May and
July, the latter, between September and November. In Tinnevelly both are

sown in the same season, October to November. In the Tamil districts these crops

are known as uppam and nadam. The uppam crop is generally sown on black
cotton soil, the nadam on red or gravelly soils. These produce the four com-
mercial forms known as Tinnevellys, Westerns, Coconadas and Salems. Manure
is seldom added, but cowdung or wood-ashes may sometimes be lightly scattered

over the ground ; and if cattle are not permitted to browse on the fields, the
leaves and twigs of the previous year often remain, and thus very possibly carry
disease from one crop to another. Irrigation is seldom resorted to, and the raiyat

has to depend for the successful growth of his crops on the periodical rains.

Rotation.—In exceptional cases cotton is grown continuously, but tho general Aaaociated Crops,

practice is to have a rotation. The principal rotation crops are kambu{i*eitutHfttitn

typholtieutu) and vardgu (Pnnletim tniHaeeutn), sometimes also chotam
(sttrghunt vtitgare) and horse or Bengal gram. If the land is clean, three plough- Ploughing,

ings before sowing are ordinarily sufficient, but more may be necessary. The soil

is ploughed in a drier condition than for grain crops.

Seed.—The seed, which has to be prepared as in other provinces, is generally

sown broadcast, and as a rule the same stock is sown over and over again.

The seed rate is about 10 lb. per acre. In some districts, however, it is drill-

sown in parallel lines, alternately with pulse. The seedlings appear between
the third and seventh day. When they are three weeks old the plantation is

hand-weeded, and the process repeated several times during growth. The
plants begin to flower about the fourth and to ripen their fruit about the sixth

month of their growth. In some cases this does not take place till the eighth
month. In Tinnevelly, however, the first blooms appear in the third month
after sowing and the first bolls open in the fourth month.

Crop.—The pods, as a rule; are not collected as they ripen, but are allowed
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to remain until the whole crop of the field is ready. The time of harvestins;

varies, according to the district and time of sowing, from January to August. The
cotton crop in Madras seems to be specially liable to the attacks of numerous
insects and ftmgal parasites. An ordinary crop of cotton (in form of seed-cotton)
in Tinnevelly rim^s from 750 to 900 lb. per acre, while 500 lb. is stated to be a
fair average when all sorts of soil are taken into consideration. The cost of

cultivation varies considerably in different districts. In Anantapur it has
been estimated at Rs. 2-13-2 per acre; in South Canara at Rs. 14 per acre.

[C/. Buchanan-Hamilton, Journ. through Mysore, etc., 1807, ii., 157-8, 221-3,
254, 313-4, 326-7, 450-1, 545; Royle, I.e. 464-537; Cassels, I.e. 262-3;
J. Talboys Wheeler, Handbook on Cotton Cult, in Madras Pres., 1862 ; Gribble,
Man. of Cuddapah Dist., 1875, 201-4 ; Nicholson, Man of Coimbatore, 1887,
232-5 ; Cotton in Madras Pres., Agri. Dept. Mad., Bull. 1890, No. 9 ; S. Iyer,
Rept. on Growth of Cotton in Tinnevelly, Agri. Dept. Mad., Bull. 1891, No. 19;
Middleton, I.e. 7-9 ; Rept. on Operations Agri. Dept. Mad., 1903-4, 6 ; Madras
Weekly Mail, Sept. 8, 1904, 248 ; Nov. 24, 1904 ; Proc. Agri.-Hort. Soc. Mad,,
April-June 1905, 28-31, 36-7.]

MYSORE AND COORG.—Area and Production.—The area undei

cotton in 1904-5 was 71,000 acres and the yield 17,857 cwt., or 5,000 bales ;1

in 1905-6, 76,000 acres with the same yield. The principal districts ara]

Chitaldrug, Tumkur, Mysore and Shimoga. The final estimate for 1906-7J
shows a total of 89,000 acres and a yield of 10,000 bales. In 1905-

Mysore had a net export of 40,287 cwt., or 22,430 cwt. in excess of the!

estimated outturn. Almost all went to Bombay Province, while small^l

quantities found their way to the Province of Madras, the Madras portal

and the town of Bombay. The imports came from the Provinces ofj

Bombay, Madras, and the town of Bombay.
Cotton is not an important crop, and there is little of an exceptional

character to be recorded regarding either the plant grown or the methods of
|

cultivation pursued, except that after giving a crop the plants are cut down
close to the ground, and in a month after the succeeding rainy season they

produce a second crop about twice as large as the first. This appears

to be one of the few records in modern times of the pruning of cotton.

Hove records, however, that in Gujarat the red-flowered plant was
regularly pruned during his time (1787). The older writers on cottoaj

frequently allude to the practice prevailing in the West Indies. [C/. Watt, j

I.e. 94, 259, 286, 309, 322.] It is curious that it should have survived in-

1

Mysore, a country closely connected with one of the once famed red-flowered

'

cottons. [Cf. Buchanan-Hamilton, I.e. 1807, i., 40, 203, 378-9, 411 ; iii.

'

323-4, 351 ; Lewis Kice, Mysore Gaz., 1897, i., 125-6.]

5. PANJAB.—Area and Production.—On an average of the five'

years ending 1904-5 the area under cotton in the Panjab represented about
7*3 per cent, of the total area under cotton in British India. For 1903-4

the Panjab area, including the North-West Frontier and Native States,

was 1,747,000 acres and the yield 1,492,857 cwt., or 418,000 bales. The
estimated area for the following year (1905-6) was 2,017,000 acres and
the yield 205,000 bales, or 732,142 cwt. The final forecast for 1906-7

gives the area as 1,408,000 acres in the Panjab and 61,000 acres in the

North-West Frontier, a total of 1,469,000 acres and yield of 370,000 bales.

The most extensive areas returned for 1904-5 were :—Lyallpur, 165,849,

acres; Lahore, 142,621; Hissar, 96,862; Kohtak, 95,880; Gurgaon

92,859 ; Karnal, 75,008 ; Multan, 70,342 ; Gujranwala, 53,488 ; Shahpur,

31,155 ; and Montgomery, 37,474. In the North-West Frontier, Peshawar,

19,658 acres.

Traffic.—The net exports from the Panjab in 1905-6 amounted to
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568,307 cwt. As the outturn in the same year was 732,142 owt., it thiis

exceeded the net export by 163,835 cwt. The largest quantity goes to

the port town of Karachi, while considerable quantities also are consigned

to the towns of Bombay and Calcutta. The imports come chiefly from
the United Provinces. Delhi is the most important manufacturing centre

in the province.
SoIIm. MmnurtB, etc.—The soil of the Panj&b is generally well suited to the SoUi.

cultivation of cotton, if irrigated or subject to inimdation. All kinds of productive
soils appear equally well adapted. Manure is frequently applied, ana irrigation ItMuira.

either by canals or wells is the general rule. In some of the eastern districts

cotton is raised as an imirrigated crop, but nearly always in positions where Irrigation,

the young plants can, if necessary, be watered from a neighbouring tank. The
crop is gonerally mixed with others, of wliich the conamonest are tu, melons and
pulses. Throughout the eastern districts it is the usual practice to sow Botatloa.

HthtMruH ennnabitiuM in Strips along the edge of the cotton fields, or in
jvlternate rows with the crop. In the Central Panjdb certain leguminous crops
(species of Meiiiot*tn, Trigoneiin, etc.) are conunonly sown with the cotton,

as an after crop to be used as fodder for well-bullocks.

Seasoas, Crop, etc.—The period of sowing varies in different parts of the
province and is largely influenced by the rainfall and the race of plant grown,
as also the altitude of locality. In Gurgaon from March to May it is sown near
wolls, or where there are other means of irrigation, and in June to July on rain

lands as soon as the first showers break. In Shahpur and other districts sowings
generally go on frbm the middle of February to the end of March, and in weU-
watered lands to April or May. The seed is sown broadcast at about the rate of
8 to 12 seers to the acre. The crop requires to be weeded and watered several

times during growth. Picking takes place about November and December.
The pods do not all ripen at once, and it is necessary to go over the field several

times. Pickuig ought to be completed before January owing to the danger of

loss from frost. It is difficult to give a precise statement as to the cost of cultiva-

tion. It differs considerably in some districts, and largely depends on the method
of irrigation and the use or not of manm"o. On land both irrigated and manured,
the highest figures quoted are in Jalandhar, Rs. 37-13-4 per acre; the lowest
in Jhang, Rs. 10-0-9 per acre. [Cf. Royle, I.e. 301-9 ; Medlicott, I.e. 218-28,
233-42; Stewart, Pb. PL, 1869, 22; Diet. Qaz. Pb., 1890-1902; SeUl. Sept.

Jallandar, 1892, 123-4 ; Middleton, I.e. 14-5.]

Kashmir.—Lawrence {Valley of Kashmir, 1895, 340-1) gives the Kashmir
following account of cotton. It is found all over Kashmir up to certain

elevations. Never less than three ploughings are given before sowing,

and the clods are also pulverised by mallets. The seeds are soaked in

water and mixed with ashes, but beyond this the plant receives no
manure. Sowing takes place at the end of April and in May, and
•bout 48 seers of seed are sown to the acre. It is cultivated only for

home consumption. The outturn is generally stated to be about two
toaunds (164 lb.) per acre.

6. UNITED PROVINCES.—Area and Production.—On an average of

the five years ending 1904-5, the cotton crop in these Provinces represents

about 6-6 per cent, of the total cotton area in British India. In 1904-5

the area, including Native States within provincial boimdaries, was
1,201,000 acres. In Agra, the districts of Aligarh, 152,407 acres ; Muttra,

146,981 ; Agra, 118,591 ; Bulandshahr, 109,570 ; Meerut, 76,866

;

Etdwah, 61,090 ; Hamerpur, 52,629 ; Cawnpore, 52,363 ; and Bdnda,
43,591. In Oudh, the districts of Hardoi, 11,816 ; Unao, 10,776 ; and
Lucknow, 2,579. The yield for the same year was 1,314,285 cwt., or

368,000 bales. For 1905-6 the total area for the Provinces was 1,372,000

acres and the outturn 394,000 bales, or 1,407,142 cwt., while the final

estimate for 1906-7 gives an area of 1,489,000 acres and a yield of 638,000

bales. In connection with this subject an interesting article by Moreland,
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{Agri. Journ. Ind., 1906, i., pt. i., 37-43) on the conditions determining

the area sown with cotton in the United Provinces should be consulted.

Traffic.—The net export trade of the United Provinces amounted in

1905-6 to 1,497,159 cwt., or 90,012 cwt. in excess of the outturn. The
exports went chiefly to the ports of Bombay and Calcutta and to the

Panjab, small quantities also going to Bengal, Rajputana and Central

India. The imports largely came from the Panjab, Rajputana and
Central India, while smaller quantities also came from the Central

Provinces, Berar and the port of Bombay. The chief manufacturing
centre is Cawnpore.

Soils, Rotation, etc.—The best grade of cotton soils in the Provinces are rich
loams, which are either directly manured or reap some benefit from manure
applied to a previous crop. Cotton is also grown on poor soils such as the cal-

careous tracts in the neighbourhood of the great rivers. At present cotton
appears to have no definite place in the systems of cropping in vogue, which is

said to be partly due to the uncertain distribution of rainfall and the consequent
uncertain nature of the crop, partly to the low yield and the narrow margin of
profit usually secured. Subbiah (Cult, of Longer-stapled Cottons at Cawnpore
Exper. Station, 1901, 28) suggests various rotations which those interested should
consult. On the better classes of soil the crop is generally grown alone, except
where rows of arhar are sown at intervals of 5 to 7 yards, but on poor ground it

is almost invariably associated with four or five subordinate crops, of which
arhar and til are the chief. Subbiah recommends particularly in the cultivation
of longer-stapled cottons on irrigable lands, a mixture of cotton and maize in

alternate rows at a distance of 1^ to 2 feet. The seed is sown broadcast generally
about the middle of Jvme and then ploughed in. The seed rate is about 4 to 6
seers per acre. Irrigation is applied only to about one field in seven. Picking
commences about the beginning of October and is in progress from then till the end
of January if not cut short by frost. If the plants are allowed to remain after

January and are watered and hoed two or three times, a second gathering even
better in quantity and quality may be obtained in May and Jime. On the
richer classes of irrigated land Subbiah gives 140 to 230 lb. of clean fibre as an
average outturn per acre for the rainy-weather crop, and about as much for the
hot-weather crop, giving a total of 280 to 460 lb. of fibre. The cost of cultiva-

tion per acre as estimated by Duthie and Fuller amounts to Rs. 22-9, but by
Subbiah at the Cawnpore Station from Rs. 61 to Rs. 73.

Exotic Cottons.—Subbiah's report deals mainly with the efiorts made at

the Cawnpore Experimental Farm to grow long-stapled American and Egyptian
cottons. As a rule the American cottons did better than the Egyptian, since it

was found the growing season was too short to allow the latter coming to maturity.
It is, therefore, laid down that in introducing long-stapled cottons, it is essential

that those be chosen which mature in their native habitat in about the same
time that the local coimtry cotton does. [C/. Royle, Cult, and Comm. Cotton

in Ind., 1851, 262-301 ; Medlicott, I.e. 165-218, 229-32 ; Exper. Farm Repts.

Cawnpore, 1890-1904 ; Middleton, I.e. Cottons of United Prov., 15-6 ; Subbiah,
Cotton Acclim. at Cawnpore, in Pioneer Mail, March 17, 1899, 27 ; Rept. Oovt.

Bot. Oard. Sakaranpur, 1904, 3-4.]

7. BENGAL.—Area and Production.—In the province of Bengal as now
understood, the area under cotton represents only about 0*6 per cent,

of the total area in India. In 1904-5 the estimated area and yield were

78,000 acres and 20,000 bales (71,428 cwt.) ; in 1905-6, 73,000 acres and
17,000 bales (60,714 cwt.) ; while the most recent estimate for 1906-7

forecasts the area at 76,477 acres (39,947 acres early cotton and 35,530

late) and the yield 16,030 bales (6,250 early and 9,780 late), or 57,250 cwt.

The districts with largest areas are :—Saran, 14,400 acres ; Sambalpur,

11,693 ; Santal Parganas, 10,700 ; Singhbhum, 7,000 ; Manbhum, 5,100 ;

Darbhanga, 3,792 ; Cuttack, 3,400 ; Muzaffarpur, 3,000, etc.

Traffic.—The trade returns for 1905-6 show that the Province of

Bengal, exclusive of Calcutta, made a net import of 86,224 cwt. The
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outturn for the same year was 60,714 cwt., so the total amount available

for local purposes was 146,938 cwt. The town of Calcutta imported by rail rxxau

and river and by sea (coastwise) 1,063,601 cwt. and exported 90,596, giving ^"-""PW^o-

a net import of 973,005. By adding the foreign imports (2,331 cwt.) we get a

total net import of 975,336 cwt. The foreign exports for the same year

were 498,567 cwt., so that the amount available for the Calcutta mills wa«
474,769 cwt. Including the supply for the province (146,938 cwt.), a total

of 645,505 cwt. met the local consumption.

Crop; Seaaoaa, etc.—There are generally speaking two cotton crops in TwoOropt.
Bengal, the early, sown during the monsoon rains and harvested during the cold
weather, and the late, sown at the close of the rainy season and harvested during
the hot weather. Early cotton is grown chiefly in the Santal Parganas, Sam-
balpiu", Manbhura, Singhbhuin and Angul ; late cotton in Saran, Muzafifarpur

and Darbhanga.
It is not deemed necessary to detail the methods of cultivation or other suob Bihar Cotton,

particulars, since the crop is hardly of sufficient value. In Saran (the largest cotton-
growing district of Bengal) cotton is sown as a secondary crop, the seed being
sown broadcasted. The so-called hhadoi cotton of Saran Ls sown in January
and February and reaped in August ; the byaakhi sown in June and July and
harvested in April. Maxwell-Lefroy (Notea on Cotton in Bihar, Bull. Agri. Rea.

Inatit., Puaa, Feb. 1904) mentions three ways by which cotton cultivation
might be improved—by drainage, growing with other crops, and sowing at
another time of year. He considers the failure of cotton in Bihar as due
largely to its inability to withstand the wet season, and the improvements
he suggests have as their main object the lessening of the effects of the wet
weather. He advises sowing in August to October instead of June as the young Change in

plants would not then have to struggle through the long rainy season, and the Season*,

insect pests, which are worst in June, July and August, would not affect the crop
seriously. In a note draMm up at the request of the Lieutenant-Governor of

Bengal, Mollison {Ind. PI. Qaz., March 12, 1904, 345) gives an account of recent
experiments in Bihar, which the reader should consult ; also the efforts made
by Messrs. Shaw, Wallace & Co. of Calcutta to grow tree cottons in various Tree Cotton.

parts of the province. Particulars of these latter experiments have been given by
Sly (Proc. Govt. Ind. Dept. Rev. and Agri., March 1905.) [Cf. Royle, Cult,

and Comm. of Cotton in India, 1851, 241-62; Grant, Rural lAfe in Bengal,

1860, 187-8 ; Hunter, Stat. Ace. Beng., 1877, xvi., 105, 342-3 ; Sen, Rept.

Agri. Stat. Dacca, 1889, 51-2 ; Basu, Agri. Lohardaga, 1890, pt. i., 71-3 ;

ii., 35-7; Banerjei, Agri. Cuttack, 1893, 86-8; Middleton, I.e. 9-12; Banerjei,

Monog. on Cotton Fabrics Beng., 1898; Mukerji, Handbook Ind. Agri., 1903;
Natural Fert. available for Cotton in Ind., Dept. Rev. and Agri. Proc, May
1904; Ind. PI. and Card., Dec. 3, 1904; Feb. 18, 1905,118-9; Capital,

Jan. 14, 1904, 50.]

8. EASTERN BENGAL AND ASSAM.—Area and Production. —The D.E.P.,
area under cotton represents some 0*3 per cent, of the total under cotton iv., 139-46.

in British India. In 1904-5 it was estimated at 50,000 acres and the ^- ^®°^^^

yield 17,000 bales (60,714 cwt.) ; in 1905-6 at 61,000 acres with the same
^nd Assam,

yield ; while the latest forecast, namely for 1906-7, puts the area at

57,333 acres and the yield at 13,680 bales (48,857 cwt.). The Chitta-

gong hill tracts are there shown to have an area of 26,636 acres ; Garo
hills, 23,000 ; Nowgong, 3,400 ; Sylhet, 2,060 ; Khasia and Jaintia hills,

1,000 ; while smaller areas are recorded in Cachar, Sibsagar, Goalpara,

Jalpaiguri and Kamrup.
[Cf. Montgomery Martin, Hiat. Antiq., etc., E. Ind., 1838, iii., 665, 671, 686-8,

694; Hunter, Stat. Ace. Aaaam, 1879, i., 252; ii., 151. 191, 225-6, 288; Middle-
ton, Aaaam Cottona, I.e. 18-20 ; Ann. Rept. Dept. Land Rec. and Agri. Aaaam, 1901-3,
22 ; Capital, May 19, 1904.]

9. BURMA.—Area and Production.—Burma produces about 0'9 per D.E.P.,

cent, of the total cotton crop of British India. The area for 1904-5 was iv., 148-52.

estimated at 189,000 acres and the yield 139,285 cwt., or 39,000 bales.
Burma.
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The relative importance of the chief localities in Upper Burma may be
expressed by the returns of the year named :—Myingyan, 65,511 acres

;

Sagaing, 49,575 ; Meiktila, 36,161 ; Lower Chindwin, 13,672 ; and
in Lower Burma, Thayetmyo (Lower Burma portion), 12,275. In the
following year (1905-6) the estimated area and outturn were 183,000 acres

and the yield 35,000 bales (125,000 cwt.) ; while for 1906-7 the estimates
were 186,000 acres, with the same yield.

Traffic.—The trade returns for 1905-6 show that Burma had a net
export of 39,225 cwt. The outturn for the same year was 125,000 cwt.,

so the net supply available for local consumption was 85,775 cwt. Almost
all the exports went to Calcutta, but small quantities were also sent to

Bombay port and to Pondicherry.

Crops, Seasons, etc.—The most suitable areas for cotton are foiind in the dry
zone of Upper Burma. It is there cultivated on good and medium black cotton
soil but is also found on inferior soils of a lighter colour. Burkill (in a Report
on Cotton in Burma dated March 25, 1904) states that cotton is grown on
kain land (land periodically flooded by rivers), on taung yas (forest clearings),

and on ya (high, dry land). On kain land the seed is sown in September after
the floods have left the ground, but such cultivation is now rare. On forest
clearings cotton is also said to be unimportant, as the land is more serviceable
for other crops. The most important, therefore, is the third, viz. cotton grown on
high, dry land.

Two kinds of cotton are in general cultivation, the annual (wa-gale), which is

sown in April and May and yields from October to December, and a perennial,
(wa-gyi) which is sown at the same season as the annual but continues on the
fields for three years and yields annually in February or March. The annual is

most extensively grown. Wa-gyi is a common crop in Minbu and Thayetmyo,
but rare elsewhere. Manuring is general, farmyard manure being considered
best. The yield per acre of seed-cotton Bvu-kill gives as follows :—on first-class

soil, 73 viss (viss = 3'65 lb.); second-class soil, 42 viss; third-class soil, 32 viss.

In 1901-2 the average yield per acre of clean cotton for the whole province
was only 80 lb. ; according to the figures discussed in the Dictionary (taken from
reports by the Deputy Commissioner of Meiktila), the yield would appear to

average from 125 to 250 viss an acre of seed-cotton. [C/. Browne, Stat, and
Hist. Ace. Thayetmyo, 1873, 87-8; Rept. on Settl. Oper. Meiktila Dist., 1896-8,
7-8 ; Arnold, Monog. on Cotton Fabrics and Cotton Indust. Burma, 1897, 16-8;
Upper Burma Qaz., 1900, ii., pt. 1, 363 ; Rept. on Settl. Oper. Myingyan,
1899-1901, 32, 42 ; Mollison, Rept. on Cotton Cult, in Burma, Aug. 18, 1904 ;

Rangoon Tim,es, July 3, 1903 ; Sly, Cotton Cult, in Burma, in Agri. Journ.
Jnd., 1906, i., pt. iii., 253-4.]

IV. SOILS AND MANURES.—As already mentioned, Middleton
[Agri.Ledg., 1895, No. 8, 117) classifies the Indian cotton soils into three

well-marked sections :—(1) rich black clay soils, such as those of Surat

and Broach, which produce the finest cottons
; (2) soils like those of Kathia-

war, Khandesh, Berar and the Central Provinces, that produce the second-

grade cottons ; and (3) a very large area, too sandy or with too small a

rainfall to ripen the finer cottons—the source of the Bengals of com-
merce. Bombay Presidency has soils and climates of all three grades,

but it is much more favourably placed than other provinces, by having

a larger proportion of both the first and second grade soils.

In his paper on Indian soils, Leather [Agri. Ledg., 1898, No, 2) makes
four main heads :—the Indo-Gangetic alluvium ; black cotton or regur

;

red soils lying on metamorphic formations (in Madras) ; and laterite

soils. The first consists generally of a yellow-coloured alluvium, some-

times sandy, sometimes stiff clay. The only rocky particles larger

than sand which this expanse of land contains is the nodular lime-

stone, kankar. (For theory of formation, see p. 711.) Leather
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States that in the samples he examined, the amount of photphocic acid,

though small, was more than in other Indian soils. The commonest form
of red soil is a sandy clay coloured by iron peroxide. It may be derived

from the rocks in situ or from the same products of decomposition washed
by rain to lower levels. Laterite soils are simply soils lying on or adjacent
to laterite rocks. The composition of both these classes, according to

Lcatlior's analyses, varies considerably, but, like other soils of India, both

are deficient in phosphoric acid and nitrogen.

It is on the black cotton or recjur soils that Indian cottons are generally Regur
grown. Typical regur areas are well represented in the Bombay and Soils.

Madras Presidencies. The condition indicated may be described as a

highly argillaceous, calcareous clay, very adhesive when wet, and from
its absorbent nature expanding and again contracting to a remarkable
extent. In consequence, during the hot weather, such soils become
fissured in every direction by huge cracks, which in depth vary greatly.

In some parts, for example at Akola, they have been reported as seen from
40 to 60 feet deep. Underlying the regur is a bed of yellow-white earth

consisting of clay, lime and sand intimately mixed. It has generally been
supposed that the black colour is due to an admixture of organic matter,

but Leather is of opinion that this cannot be the case, but that it must be
due to the presence of some mineral substance. He also holds that these

soils are not inordinately fertile. In the matter of phosphoric acid and
nitrogen they are very poor. The fact that they do produce crops liberally,

he thinks, is due to their power of retaining moisture and to their contrac-

tion, which not only forms deep and wide fissures, but causes the surface

to crumble to a powder, which, getting carried into the larger fissures,

thus brings about a continual inversion of the soil.

As regards the manuring of cotton crops, it has been proved by ex- Manure,
periment that cotton responds promptly and profitably to a judicious

fertilisation. The following account is taken from the results of the

experiments carried out by the United States Department of Agriculture.

It may be stated in the first place that a complete fertiliser is needed for complete

cotton, i.e. one containing soluble phosphoric acid, potash and nitrogen.
^^'*''^««"-

Neither phosphoric acid nor potash give as good results separately as

when combined. The most effective constituent is phosphoric acid,

but nitrogen alone has little or no effect. The best form of nitrogenous

manure appears to be cotton-seed meal and nitrate of soda. The pro- cotton-aecd

portions of the three constituents in a complete fertiliser should accord-

ingly be approximately, nitrogen 1 part
;
potash 1 part

;
phosphoric acid

3J parts. The quantity used per acre varies widely with the nature and
condition of the soil, but the maximum should be an amount yielding

nitrogen 20 lb
;

potash 20 lb.
;
phosphoric acid 70 lb. The profit from

manuring cotton is much increased by antecedent proper preparation
of the soil. Farmyard and similar bulky manures are said to be more
efficient as soil-renovators than as specific fertilisers for cotton. The soii-wnovatore.

concentrated fertiliser should be applied in the drill, not broadcasted, at

a depth of not more than 3 inches, and well mixed with the soil.

[Cf. Voelcker, Improv. Ind. Agri., 1893, 47, etc. ; McBryde, Fert. for Cotton,
U.S. Dept. Agri. Bull. 1894, No. 14; Anderson, Fert. required by Cotton, etc., Agri.
Ej>p. Stat., Auburn, Alabama, Bull. May 1894, No. 57; White, The Manuring of
Cotton, in Dabney, The Cotton Plant, etc., 1896, 169-96; Duggar, Co-oper. Fert.
Exper. icith Cotton, Agri. Exper. Stat., Auburn, Alabama, Bull. Feb. 1899, No. 102 :

Mollison, Textbook, Ind. Agri., 1901, i., 22-3, 28-31; Francis Watts, Manur-

meal.
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ing of Cotton, quoted in Ind. PI. and Qard., Aug. 12, 1905, 558 ; Clouston, Arti-

ficial Fert. for Cotton in C. Prov., in Agri. Journ Ind., 1907, ii., pt. ii., 116-22.]

V. DISEASES AND PESTS.—While many writers make mention

of a " deterioration" of the cotton plant as having taken place in India,

remarkably little has been said of the actual diseases of the crop. Com-
pared with tea or coffee, Indian cotton can hardly be said to be affected

with disease further than failure of crops through unfavourable seasons.

Maxwell-Lefroy, Entomologist to the Government of India, has, however,

recently issued some useful and suggestive Notes on Cotton in Bihar

(Bull. Agri. Res. Inst. Pusa, Feb. 1904) in which he gives brief accounts

of some 14 pests met with in the cotton of that province, of which

3 are at present known in Bihar only and 11 are general to the cotton

tracts of India. He groups these pests under four sections as follows

(a) Insects attacking the leaves and seen chiefly up to September.—Undei
this series he places the following :—(1) hairy caterpillar

; (2) cotton-i

leaf caterpillar
; (3) the cotton bud-worm

; (4) spotted boll-worm

(5) the white weevil ; and (6) the cotton leaf-hopper, (b) Insects in tl

stem: (7) the stem-borer and (8) the stem-weevil, (c) Insects in tl

hall: (9) the spotted boll-worm and (10) the pink boll-worm; (11) the

red cotton-bug ; and (12) the dusky cotton-bug. (d) Miscellaneous : (13)

the mealy bug; and (14) the large bhster beetle.

He then concludes with a recommendation to destroy systematical!)

all traces of the pests as they appear. In August and September

careful outlook should be kept for boll-worms, and all shoots or bol

showing signs of these should be destroyed. More recently Maxwell-^

Lefroy has issued a paper entitled The Insect Pests of Cotton in India'

(Agri. Journ. Ind., 1906, i., pt. i., 49-61 ; also Memoirs Dept. Agri. Ind.,

Exotic Cottons. 1907, i., No. 2). This will be found to furnish fuller details of six of the

more important of the pests, while a further note {The Pests of Introduced

Cottons, 1907, ii., pt. iii., 283-5) furnishes a few particulars regarding

the pests to which exotic cottons are liable.

A curious disease often present to a large extent in India is known to

the Natives as gosai or tulsi (the Ocimum-like). The former name (" the

ascetic ") denotes the non-flowering and fruiting of badly affected plants,

and the latter their colour and general appearance seen at a distance.

The leaves, at first large and exceptionally vigorous, ultimately curl up
and become small, very nmnerous, and are then seen to be coated with a

woolly formation known as Erinosis—a growth at first supposed to be of

fungal origin but now definitely ascertained to be caused by a mite [Phy-
to2)tas yossupi). This perplexing pest is often very prevalent in

Gujarat, as much as 5 to 10 per cent, of the bushes being thereby

rendered more or less non-productive. It might be dealt with similarly

to the treatment of Erinosis on the vine or other plants, namely by
sulphur or kerosene emulsion. \Cf. G. F. Atkinson, Diseases, and L. 0.

Howard, Pests, in Dabney, The Cotton Plant, 1896, 279-350.]

Resistant.—0. F. Cook has written a highly interesting and most sug-

gestive report on Weevil-resisting Adaptations of the Cotton Plant {U.S.

Dept. Agri. Bull., 1906, No. 88). The form specially investigated is the

kekchi cotton of Guatemala. This he describes as a dwarf annual short-

season varietywithnumerous features which,in the absenceof sufficientnum-

bers of keleps (the so-called Guatemalan ant that kills the weevil), affords

material assistance in protecting the crop against the ravages of that pest.
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The j)lttnt in question matures very early aiul in more productive than
mi)j;ht be e.xpectod. He classifies the protective developments into the

following :—(1) those calculated to avoid the weevils by general habits of

j^rowth
; (2) those which exclude the weevils or at least hinder their opera-

tions in the buds and bolls
; (3) those which attract insect enemies such

«s the weevil-eating kelep ; and (4) those which prevent the development
of the weevil larvce even after the eggs have oeen laid.

[Cf. Publications of U.S. Dept. Agri. :—Riley, Cotton-worm and Boll-worm
(Entomol.), 1885, 1-381; and Bibliography. 382-4 (numeroiw platen); Malley,
Boll-worm of Cotton, {Entomol.) Bull. 1891, No. 24; Howard, Insects that Affect
Cotton PI. {Entomol.), 1897, No. 47 ; Smith, Wilt Disease of Cotton. { Veg. Pathology)
Bull. 1899, No. 17; also Orton, Bull. 1900, No. 27; Hunter. The Mexican
Cotton-boll Weevil, Farm. Bull. 1904, No. 189 ; Quaintance, The Cotton Boll-worm,
Farm. Bull. 1904, No. 191 ; Cook, Habits of Kelep or OuaUmalan CoUon-boU
Weevil Ant, {Entomol.) Bull. 1904, No. 49; U.S. Yearbook Dept. Agri.,
1904, 475-88, t. Ixvii. ; Hunter and Hinds, Mexican Cotton Boll-weevil, (Entomol.)
Bull. 1904, No. 45 ; 1905, No. 51 ; Hunter, Controlling Boll-weevil in Cotton
Seed and at Otnneries, Fanner's Bull. 1904, No. 209 ; also Use of Paris Oreen,
Farmer's Bull. Nos. 211, 21G; Quaintance and Brues, The Cotton Boll-worm,
{Entomol.) Bull. 1905 No. 50 ; Lewton-Brain, West Ind. Bull., 1904, v.. No, 2,

178-94 {Anthracnose) ; 1905, vi., No. 2, 117-23 (Black Boll.).]

VI. CLEANINO, QINNINQ AND BALINO, ETC.—The scientific

•officers who accompanied Alexander the Great and his successors to

India described the cleaning, ginning, spinning and weaving of cotton
in such detail that it is matter of great surprise that these operations

took so much time and study to be fully accepted in Europe. There mav
be said to have been known in India from time immemorial two forms
of gins, viz. the foot roller and the churka. The former is very little used
nowadays, though specially applicable to some of the forms of hard-seeded
cotton. The latter consists of two rollers of wood, or of iron made to

revolve tow-ards each other by hand labour, communicated by a crank or

"wheel. The seed-cotton is presented at one side against the rollers, the

lint passes through, and the seed falls down in front. This is improved
by modern contrivances and worked by water power or steam.

The word " gin " is an abbreviation of " engine " which began to have
the meaning of machinery shortly after the discovery of steam. The use
of that name in India usually denotes the employment of foreign machines
for separating lint from seed. A special gin was, for example, invented by Modem qim

Whitney to remove the firmly adhering wool of G. hiruntnm, and came
to be known as the " saw-gin " because it consists of a series of blunt Saw-gm.

toothed circular saws made to revolve within the interstices of an iron bed
which forms the base of a large hopper. The fibre is caught by the teeth

and dragged through, leaving the seed behind. This was, however, found
to injure the cotton and, moreover, was not necessary with the Sea
Island and other cottons, where the lint separates readily. This led to

Macarthy's gin, now very extensively employed for long-stapled cottons

In this contrivance the seed-cotton is drawn in by a leather roller

between a metal plate, known as the "doctor," which is fixed tangentially

to the roller. A blade called the " beater " is so adjusted as to strike the

•cotton repeatedly and thus cause the seed to fall out.

It may be said, however, that no modern machine injures the lint and
«eed less than the Native churka—its one defect is its slowness, and ChwiM,

therefore inaptitude for dealing with large quantities. To this fact is

•due a modern feature, and one of no small importance to the Indian
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cotton trade, namely tlie establishment all over the country of large

public ginning and pressing mills, each situate in a convenient position

to drain the produce of a tract of country within which it often has

.

a monopoly. Naturally this has not proved an unalloyed blessing,

though it has had some beneficial results. The cultivators hardly any-

where nowadays gin their own cotton, but carry the produce of their

fields to the steam ginning mills. It has already been pointed out that

widely different Hnts are in consequence inseparably mixed and ginned
together, and moreover the cultivators are given, or purchase, mixed
seed. This, it is believed, has rapidly equalised and low^ered the Indian

staple, thus rendering it imperative for the Government to organise some
system of seed culture by which the special evolutions of centuries of

cotton-growing may not be irretrievably lost, before the cultivators have
learned the value of special selection and intelligent interchange of seed.

In the official statistics published by the Government of India for 1906

there is said to have been in 1904, 951 cotton ginning, cleaning and pressing

mills that gave employment to 85,559 persons. Thacker's Directory for

1905 enumerates 73 pressing and 47 ginning mills as those of chief interest.

These figures show the extent to which the ginning and pressing of cotton

have assumed importance.

The necessity for economy in freights was one of the chief argu-

ments that gave birth to cotton presses. But that consideration would
seem to have engaged attention from the very earliest records of raw
cotton being exported from India. The Rev. Philips Anderson has shown
that as early as 1684 special presses were sent out from England to Surat.

For many years the pressing and baling of cotton were done almost

exclusively in Bombay : nowadays the pressing is done at the ginning

factories.

[Cf. Royle, Cult, and Comm. of Cotton in Ind., 1851, 537-44; Forbes Watson,
Cotton Gins and the Cleaning and Qualitij of Ind. Cotton, 1879 ; Ind. Text.

Journ. {eer. of art. on Qina by an Indian Engineer), Sept. 1897, 300, to June
1902 ; Brooks, Cotton, etc., 1898, 202-39 ; Text. Mercury, Cotton Ginning in the

United States, June 1903 ; Cotton in W. Africa, L'Agri. Prat, dee Pays Chauda, 1904,

iii.. No. 18 ; Dabney, The Cotton Plant, etc., 1896, 360-5 ; Circular regarding

The Lowry Bale in Planters^ Compress Company, 1899.]

VII. COTTON-SEED: AN ARTICLE OF CATTLE FOOD AND
SOURCE OF OIL.—One of the modern aspects of the Indian traffic in

oil-seeds may be said to be the sudden development of a foreign demand
for cotton-seed, mainly in the United Kingdom. In 1898-9 the exports

were returned at 37,000 cwt. ; in 1899-1900 at 43,000 cwt. ; in 1900-1

they suddenly advanced to' 225,000 cwt. ; in 1901-2 they increased ten-

fold, and became 2,036,000 cwt. ; in 1902-3 they still advanced, viz. to

3,974,000 cwt.; in 1904-5 were 2,518,897 cwt.; in 1905-6, 3,891,339

cwt.; and in 1906-7, were 4,387,534 cwt. Thus, within five years, from being

utterly insignificant the exports of cotton-seed sprang into the second

place in quantity and the fourth in value of all the oil-seeds exported

from India. This has very possibly been a consequence of the discovery

of successful methods of hulling the seed, the decline of the American

supply, or simply the extended use of cotton-seed oil as a material em-
ployed in the preparation of lard and margarine. But it is significant

of India's consumption of oils and oil materials that even the very

large exports of 1902-3 and subsequent years represent but from

10 to 20 per cent, of the amount available. Mollison (Inspector-General

612

I



SEED AND OIL
GOSSYPIUM
COTTON SEED

Oil and Cake

of Agriculture) in a paper ou cotton oil-8o«d {Agri. Ledg., 1903, No. 9),

pointed out that the seed of the United Provinces is best suited for the

oil trade.

ou.—After the cotton (lint) has been removed, the seed^ are oft«n subjected
to a treatment calculated to remove any still tidhering particleH of floss. The
cleaned seeds are then cut through and decorticated. It i^ particularly neceMary
that this should be done, since the cake after expression of the oil is used as aa
article of cattlo food, for which it is generally believed it would be unfit were the
hulls attached. The quantity of oil u.sually present averagen from '20 to Sr; per
cent, of the weight of seed. But the process of manufacture varies according
to the piu'pose for which the oil is destined. The decorticated seed.^ are subjected
to cold pressure, when from 10 to 12 per cent, of oil is obtained. This is of a fine

quality, almost devoid of taste, and is accordingly largely used in cookery, being
specially valued for frying purposes. It is often sold in mixture with olive oil or
is employed as an adulterant for the cheaper grades of that oil, or pure cotton-
seed oil is sold luider the name of olive oil. It is also extensively utilised in the
production of lard. The cake obtained from this cold expressed seed is next
subjected to a further pressure, by the hot process, when an extra supply of oil is

obtained up to 10 per cent. By other methods from 15 to 20 per cent, of oil is at
once expressed by the hot process, from decorticated or undecorticated seed,

_and the cake allowed to carry the balance. It is, in fact, generally believed that
"

le presence of a fair percentage of oil is essential, otherwise the cake is useless

l>r cattle food. But it should be here added that very little cotton-seed is in

»dia pressed for oil, though valued as a fertiliser.

The sp. gr. of refined cotton-seed oil varies from 0-922 to 0*924, its iodine
jsorption is from 105 to 109. and its saponification equivalent ranges from 285
294. It has a slight tendency to dry, and congeals at 32^ to 45° F. By
3zing the oil the glyceryl salts, which are solid at low temperatures, are separated

id constitute cotton-seed stearin, an important ingredient of margarine. No
formation can be discovered regarding the extent to which cotton-seed oil is pro-

in India. A note by Burkill records his having inspected in Burma a
ig factory and oil mill owned by Jamal Brothers. The cake prepared is

sported and the oil refilled. The husk is used as fuel.

Cake.—From fairly ancient records regarding the Indian cotton trade, men-
ion is made of the seeds as a useful by-product, employed to fatten cattle.

Et is said that thej- do not at first like the seed but soon take to it very kindly,

id may be given a daily ration of as much as 6 lb. In the Nagptir Experimental
Farm, 2 seers of cotton-seed are given daily to bullocks in place of oil-cake,

levertheless in many parts of the countrj' the seed is not valued even up to the
snt day ; in fact in India as a whole, the seed can hardly be described as

lywhere used by the Natives in the production of oil. The self-same cultivators

rho grow the cotton plant will raise special oil-yielding crops, the oil of which
some respects may be even inferior to that of the cotton-seed which they

itirely neglect. This may proceed from the very generally accepted belief that
Jtton-seed cake is less wholesome than the whole seed. Mr. R. W. Bingham,
rho specially investigated the Indian oil-yielding plants half a century ago,
iid that cotton-seed was more used as an artice of cattle food than as an oil-

producing seed, and that the seed was considered a better food for working bullocks
"lan even grain. He then added that he did not think it would pay to export the

since owing to the fibre adhering to it, and perhaps other causes, it is very
ible to heat and deteriorate in bulk. The fact that there is to-day a large

id prosperous export trade in Indian cotton-seed shows the often unexpected
rn that discovery or necessity gives to the trade commodities of the world,
fact, in the Journal of the British Board of Agriculture. Voelcker shows that
9nt results are distinctly in favour of Bombaj- imdecorticated cotton cake,

compared with Egyptian, especially when its lower price is borne in mind.
Various machines and processes for removing the fuzz from cotton-seed have
9n patented. Some burn off the velvet, others chemically destroy it, and

bill others mechanically brush it off. It is no doubt much desired to obtain an
Hsffectual and cheap removal of the fuzz, but meantime it is interesting to learn
that undecorticated seed-cake finds a market. The chapter on Feedinc Value of

Cotton-seed by W. Kilgore (in Dabney, The Cotton Plant, 1896. 385-422) will be
found to give full particulars on this subject. Other publications of interest are
the summary of Dr. T. Thorpe's views (given in Journ. Board Agri., 1898. 205-8).
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Hulls and Hulls and Waste Stems.—Recently it has been found that the hulls or entire

Waste seeds may be utilised in the manufacture of a superior grade of writing paper.
Stems. The stubble, after the cattle have devoured all the edible portions of the plants

Paper Material, '©ft on the removal of the lint crop, may be decorticated and a useful fibre thus
obtained. It is stated that 5 tons of stubble give a ton of bark, and that a ton
of bark yields 1,500 lb. of clean fibre that can be even used as a jute substitute.

[C/. Dabney, I.e. ; Connell and Carson, Steer-feeding, in U.S. Dept. Agri. Exp.
Rec, 1897-8, ix., 269; Lindsey, Holland and Jones, Cotton-seed for Milch Cows,
1898-9, X., 679-81; Brooks, Cotton, etc., 1898, 309-54; American Cotton Seed
Indust., Board of Trade Journ., 1900, 637 ; MoUison, Textbook Ind.,Agri., 1901, i.,

126-8; Mukerji, Handbook Ind. Agri., 1901, 288-90; Journ. Board Agri., June
1901, viii.. No. 1, 41-8 ; Blount and Bloxam, Chem. for Engin. and Manuf., 232 ;

Mollison, Ofjfic. Mem. on the Cotton Seed Oil Indust. and Estab. of Cotton Seed Oil
Mills in Ind., Agri. Lcdg., 1903, No. 9 ; Burtis, Cotton Seed Meal as Pigs^ Food,
U.S. Dept. Agri. Exper. St. Repts., 1901-2, xiii., 583, 881-2 ; 1903-4, xv., 392-3

;

Egyptian and Ind. Cotton-seed Cake, Journ. Board of Agri., 1904, xi.. No. 5, 289-91;
Rept. Exper. Farms Canada, 1905, 176 ; Gilchrist on Bombay Rough Cotton-
cake, in Board of Trade Journ., 1905, 231 ; Fert. and Feeding Value of Sea Island
Cotton Seed, in West Ind. Bull, 1905, v.. No. 3, 223-32 ; Sly, Cotton Seed-oil

Indust., Agri. Dept. Cent. Prov. Bull., No. 9 ; Hanausek, Micro. Tech. Prod.
(Wanton and Barber, transl.), 1907, 361-8.]

VIII. THE COTTON FIBRE.—The cotton fibre is a unicellular hair

arising from the fibril layer of the seed-coat. If taken from the seed of a

ripe but unopened pod, it will be found to be a straight, flattened, hollow-

tube, not quite cylindrical but thickest a little below the middle, tapered

abruptly below and more gradually to the apex. With growth, the cell

wall thickens, becomes thinnest along the centre and thickest towards

what may be called the margins. In consequence of this unequal

thickening, maturity is marked by the thinnest parts shrinking most and
thus causing the cell to become spirally twisted on itself. The cotton

cell may hence be spoken of as a fibril from ^ to 2 inches in length,

twisted spirally. Wiesner {Die Rohst. des Pftanzenr., 1903, ii., 240-1) gives

a series of measurements to show that the broadest section generally

falls a httle below the middle. It is a noteworthy circumstance, and
moreover one of practical importance, that the floss taken from a capsule

always consists of fibres of various lengths. Allard {U.S. Dept. Agri.

Bureau PL Indust. Bull., 1907, No. Ill, 13-5) has shown that this is

frequently a consequence of certain cells separating from the seeds and
uniting with other cells, thus producing the apparent though not real greater

length. This discovery may prove of great value. Average Indian floss

does not come to three-quarters of an inch in length, while some varieties of

Sea Island have a staple two inches long. Evan Leigh {The Science of

Modern Cotton Spinning) gives the following measurements as repre-

sentative of the lengths (maximum) of cotton staples :—New Orleans,

1*16 inch ; Sea Island, 1'80 inch ; Brazihan, 1*31 inch ; Egyptian, r52 inch

:

Indian (indigenous), 1*02 inch ; Upland American grown in India, r2] inch j^

'

Sea Island grown in India, r65 inch. [Cf. Watt, I.e., 1907, 25-51.]
Cell-wall. Structurally, the cotton fibre consists of a wall of almost pure cellulose,

lined by a delicate layer of protoplasm, which disappears early in the growth

of the fibre as the secondary placed deposits increase and a central core of

endochrome is formed—the colouring material of the cell. The wall

constitutes from one-third to two-thirds of the diameter of the cell.

Recently an exceedingly interesting discovery was made by H. de

Mosenthal {Journ. Soc. Chem. Indust., March 31, 1904), namely that the

cotton cell-wall consists of two layers, termed the outer and inner, which

are pierced by minute pores, leading into the lumen of the fibre. These
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pores, hitherto uiiobserveil, offer an explanation of the way moUture
penetrates to the interior. Among the ripe flosses of every gnide is often

present a certain percentage of quite unripe hairs. These are very thin,

have weak cuticles, and show no twisting ; they are the cause of much
depreciation, since they cannot be worked up nor dyed in the same manner
as fully formed flosses. In, practical work such hairs are known as " dead owd oottoa.

cotton." According to Hanausek {Tech. Mikroskopie, 1900, 5-8 ; also

Winton and Barber, transl., 1907, 58-68), dead cotton is commonest in

coarser grades (Levantine and Indian) and rarest in Sea Island. [Cf.

Flatters, The Cotton Plant, 1906, 59-92.]

The commercial value of cotton is chiefly affected by the length and
miiformity of the staple. Silkiness, fineness, strength, cleanness and
colour are the other important factors. Tables showing the physical

properties of the various staples of commerce are given by Hannan {Text.

Fibres Comm., 1902, 94-6), while Flatters contributes micro-photographs
and comparative descriptions of the flosses of the following trade samples :

—

Florida, Brown Egyptian, New Orleans, Peruvian Rough and Hingan-
ghat. As offered for sale, cotton always contains moisture varying from

7^ to 12J per cent, over absolute dryness. With regard to the influence

of moisture on spinning, the reader should consult Dobson {Humidity in

Cotton Spinning, Sept. 17, 1894).

When immersed in a solution of caustic soda, cotton fibre undergoes an
important change. The cell-walls swell and acquire silky gloss. Cotton
so treated is known as mercerised. The process was invented and
patented in 1851 by John Mercer, a Lancashire calico-printer. The
swelling of the fibre causes a shrinkage in length, it becomes more
transparent, gains in strength and weight, while its capability for taking

up certain dyes is vastly increased.

Chemically, the mature fibre consists of almost pure cellulose with

about 3 per cent, of other substances. The most important of these are

cotton wax, fatty and pectic acid, endochroraic colouring matter, and
albuminous substances. The fibre is insoluble in water, alcohol, ether,

fixed and volatile oils or vegetable acids, but soluble in strong alkaline

solutions and is decomposed by concentrated mineral acids. Cupram-
monia causes a complete disorganisation of the cellulose deposits.

[Cf. Royle, I.e., 1851, 122-6; BoUey, Chetn. Technologic der Spinnfasern,
1867 ; Benno Neiss, Die Baumwollenspinnerei, etc., 1868 ; Bowman, Struct, of Cotton
Fibre in Relat. to Tech. Applicat., 1881, also ed. 1908; Hugh Monie, The Cotton
Fibre, it/t Structure, etc., 1890 ; Morris, Cayttor Led. Comm. Fibres, Journ. Soc.

Arts, March-April, 1895, 6-7 ; McBryde, Chem. of Cotton, in Dabney, The
Cotton Plant, etc., 1896, 8i-141 ; Hanausek, Mercer, und Deformation der Baum-
wolle, Vienna, 1897 ; Thorpe, Diet. Appl. Chem., 1898, i., 613 ; Cross and
Bevan, Paper Making, 1900, 95-6 ; Semler, Trop. Agrik., 1903, iii., 497-502

;

Hubner and Pope, Infl. of Reagents on Tensile Strength of Cotton Yarn, in Journ.
Soc. Chem. Indust., Jan. 31, 1903, xii., 70-9 ; Clajrton Beatlle, Fibrous Constit. of
Paper Cotton in Tech., June 1904,567-74; July, 60-5; Hield, Mercer, of Cotton,

in Text. Journ., June 15, 1905, 275-6 ; C. B. Williams, Cotton Plant, N. Carolina
Dept. Agri. Bull., 1906, xxvii.. No. 9.]

IX. INDIAN MANUFACTURES.
The cotton manufactures of India may be said to be referable to three

groups :— 1. Indian Hand-loom goods. 2. Indian Power-loom goods.

3. Foreign Power-loom goods.

These three have to be clearly borne in mind both in connection with

the present chapter and that on trade. The late Sir James Westland
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said of India, and with some force, that " weaving is for the most part

the pursuit of the bye-time of the persons who weave." That is doubtless

the condition in many parts of the country to-day, but here and there

centres of professional hand-loom weaving still exist where the village

weaver holds an honoured position. He, in fact, turns out a fair portion
•

'
; - I of the dresses worn by the more conservative and orthodox members of

the community. Increased prosperity of these hard-working and highly

deserving craftsmen was entertained by some writers as likely to ensue

when the repeal (in 1896) was announced of the tax on yarn, conjointly

with the imposition of a countervailing duty on power-loom manufactures.

! '
' both foreign and Indian. It was thought that all that need further be done,

""^'^'^'''
to restore and uphold the hand-loom industry, was to teach the Native

weavers the use of the fly-shuttle and a few other such contrivances.

A century ago or more these very contrivances had in Europe heeni

found quite useless in the contest with steam, but it was presumed con-j

ditions existed in India that raised the possibility of hand-loom improve-

ment to a position of supreme importance. Hence it was urged, among]
other considerations, that " the hope of the hand-loom indiistry UesJ

in the production of goods of a kind which cannot profitably be made byf

the power-loom, such as those compounded in an intricate fashion or mad€
in a very complicated pattern. The fact that after a long struggle with th<

products of the mills, the hand-loom industry still survives, may be helc

to show that it has vitality to preserve it yet for many years." It would

very possibly be nearer the truth to say that the hope of the hand-looi

weaver lies in the restriction of his operations to lines that are too small taj

tempt the competition of the power-loom worker. It may, in fact, be safelj

affirmed that there is nothing either too fine in texture or too complicatec

in pattern for the power-loom manufacturer to produce. His advent oi

the field is alone restricted by the possibilities of profit. The finest Daccj

muslins and the most intricate Kashmir shawls can be and have beei

produced by machinery cheaper than by hand labour. But there are

markets eminently suited to the hand-weaver, such as the productioi

of special saris and lungis of a particular shape and size that the power-]

loom producer does not successfully contest.

There is this also in favour of the hand-loom weaver—he can purchase!

the very best English spun yarn and produce a quality of fabric admittedly!

superior to the very best power-loom textiles ordinarily turned out by the

Indian mills. But, let it be repeated, his safety Ues in the goods he manu-
factures being of a fancy or special nature, meeting local markets known to

him, rather than in regular commercial articles intended for large markets.

HAND-LOOM INDUSTRY.—It would occupy much time to review,

however briefly, the chief centres of hand-loom production and the class

of goods turned out. The figures given within brackets, in the enumeration

that follows of the cotton-weaving centres of India, denote the number
of steam-fower mills in 1904. The square brackets show the provincial

totals and the round brackets the district totals, while districts without

figures have no power-loom mills.

The districts most famed are :

—

Panjab [8]—^namely, Dera Ismail Khan,
Multan, Shahpur, Kohat, Peshawar, Lahore (2), Armitsar (1), Delhi (5), Rohtak,
Sialkot, Ludhiana, Gurdaspur, and Jallandhar. Thus 13 districts of the Panjab
are noted for their cotton manufactures, and three of these possess power looms.

Similarly the United PRO\aNCES [9]—Benares, Bulandshahr, Sikandrabad,

Azamgarh, Lucknow, Cawnpore (4), Mirzapore (1), Aligarh (1), Agra (3), Fyza-
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b»d, Rai Bareli and Humpur. Cestral Provinceh [7]—Nagpur (2), Umrer,
Btmnilara, Biirhanpur. Haiubalpur. Chanda, Hingaaglkat (2). Jsbbslpur (1),

Pulgaoii (1), and Raj Nand^aon (I). Bera.r [2]—Badnera (1). Akola (1), and
Ellichpur. Rajpi^ta.va and Central India [4]—Kota. fiwaliur. Indore (I),

Ujjain (1), Ajmir-Merwara ( I ), and Kishengarh (1). Hyderabad [3]—Auranga-
bad (1), Hyderabad town (I), and Kulburga (!) Bengal [10]—Calcutta (7),

Howrah (3), Bardwan, Birbhiim, Serainpore, N<ulm. Mur>«hidabad, Jewtore,

Dinajpur. Rangpur. Bogra, Dacca, Tippera, Faridpur, Chittagong. Patna,
Shaliabad, Saran, Mongbyr. Bhagalpur, Cuttack. Assam—Sib^agar and Manipttr.

Bombay [141]—Bombay City (84), Abniedabad (32). Broach (4). Surat (3),

Baroda (1), Veraingatn (2), Wadbwan (1), Nariod (I), Julgoun (1), Bhavnagar (1),

Hubli (2). Sholapiir (3). Belgaum (2), Dharwar (1), Bijapur, Poona (2), Naaik,
Thana Morui ( 1 ). Sind—Hala, Norapur and Karachi. Madras [ 1 7]—Madras town
(4). Cliingleput (Godavari), Nellore, Vizagapatam, Masulipatam, Salem, North
Arcot (Ami), Coimbatore (I), B«llary (1), Tanjore, Madura (I), Pondicherry (5),

Tinnevelly (2), Tuticorin ( 1 ), Calicut ( 1 ), and Travancore ( 1 ). Mysore [2]—Ban-
galore (2) and Shimoga. Burma—A domestic industry only.

Sites for Factories.—The selection of sites for steam-power factories OMrf^

as been governed mainly by three considerations :—(1) proximity to supply

of raw cotton
; (2) the existence of an indigenous industry and therefore of

a community of professional weavers who might be drawn upon for labour
;

and (3) facilities of transport to important markets. As indicated by the

figures in the above enumeration, the modern power-loom industry has

followed very much in the path of the ancient hand-loom craft. The fine

muslins of Dacca, Arni, Chanderi, Kota, Rohtak, Benares and other locali- Pine Mviina.

ties are still being manufactured. Many writers speak of Dacca muslins

as being a product of past ages. So long ago as 1820 Mr. "Walter Hamilton,

one of the Company's officials resident in Dacca, prophesied that with the

decline and fall of the Delhi Court the loss of the fine muslins of Dacca
might be expected, since the demand for these expensive fabrics very

possibly would cease. But at the Delhi Durbar Exhibition of 1903 some
remarkably fine muslins of Dacca were sold on behalf of the manufacturers oaooa.

—and these were very nearly as fine as the samples in the Calcutta Museum,
which were procured in 1884 and made somewhere about that date.

There is no very ancient sample of these muslins known anjnffhere, so that

we have little by which to compare the famed ancient textiles with the

modern productions. But the examples presently being turned out

would measure 400's or 450's, while English power looms have been known
to produce 600's. Cotton yarns are said to be counts of 20'8, 30's or 400's, oounti.

when not more than a like number of hanks of 840 yards go to the pound
avoirdupois.

The point of interest in these Dacca muslins, however, lies in the fact

that the hand spinners of Dacca are producing to-day yarns of a fijieness

that no machinery in the world could spin from the inferior staple which

they use. Dr. Taylor wrote, in 1840, that the Dacca spinners failed to use failed to dm

the fine American cottons, and gave as their reason the fact that the English staples,

yarn swells on bleaching, while that of Dacca shrinks and becomes finer |?^^?°
and stronger. It would thus appear that the European spiimer, with all

his beautiful machinery, may still have something to learn from the hand
apinner, and that something might possibly lead to his being able to spin

shorter staples than he at present considers indispensable. This hint seems

worthy of careful investigation (see pp. 594-5, 607).

Special Indian Goods.—The artistic cottons produced in India are

referable to two main heads—long cloths or damasks and muslins, plain

or figured. The patterns are usually woven, not printed. When checked
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they are in North India commonly termed kheses, to the South gahruns

when striped they are susis. The usual colours are dark red for HindusJ"

dark blue for Muhammadans, in both cases interwoven with white. The
dhoti or dhotar is worn by men and is a piece of plain cloth generally

having a coloured border and measuring about 5 yards in length and

IJ yards in breadth. It may be made locally or imported. The sari

or woman's upper garment varies greatly according to the wealthy

position, caste, etc., of the wearer as regards the material, quality or

degree and nature of ornamentation. With finer materials it is usually

a gauze, and is still very largely hand-loom work. The sari is, from an
art point of view, perhaps the most picturesque of all Indian garments.

The chadar or shawl is a sheet usually about three yards long and half

as wide. It is w^orn by men, but by women of certain castes only.

The pagri or lungi (turban) is a long narrow strip of cloth worn by men
round the head or around the waist as a cummer-hand {kamar-band).

Mandelslo {Travels, in Olearius, Hist. Muscovy, etc., 1662, 27, 83) discusses

the cotton manufactures of Broitschia (Broach) and of the " comerhants
"

or girdles of silk and fine cotton.

Throughout India certain localities are famed for the quality, design,

etc., of their kheses, gahruns, susis, dhotis, saris, chadars, pagris and
lungis, etc. The merchant who may desire to open up a trade in

manufacturing and supplying these special goods must ascertain the

exact size and shape, the particular quality and colour in demand in each

locality. The mere fact of offering a superior quality of goods is no in-

ducement to trade. Few communities in the world are more conservative

regarding their garments than are the various races and castes of India.

The figured or flowered muslins

—

jamdanis—are by far the most
artistic of the cotton manufactures. These are literally cotton brocades,.

the patterns or flowers being formed by spools carrying special thread*

of cotton, silk, wool or gold, that are thrown by hand within the warp and
thus become supplementary to the weft. The centres most famed for

these artistic textiles are Dacca, Santipur, Chittagong, Tanda and Chanderi.

The flowered muslins of Calcutta and Lucknow are needle-embroider©

{chickan) work.
STEAM-POWER MILLS: Spinning and Weaving.—The first cotto

mill founded in India was at Fort Gloster (the Bowreah Cotton Milk
Company, Ltd.), near Calcutta. This received its charter in 1818 as a

cotton mill, a coffee plantation and a rum distillery. Some years later

the first of the Bombay series was established, namely the Bombay Spin-

ning and Weaving Company (1851), and ten years later there were a dozen

mills and 338,000 spindles at work. In 1879 the number had increased to

58 mills and 1,500,000 spindles, giving employment to 39,537 persons

;

in 1886-7 there were 90 mills with 16,926 looms and 2,202,602 spindles ;

in 1896-7, 155 mills, 37,303 looms and 3,984,023 spindles; and in

1901-2, 194 mills, 41,815 looms and 4,992,249 spindles. Within the

decade ending 1901-2 the number of looms had increased by 69 per cent.,

and of spindles bv 52 per cent. The capital invested in the 194 mills has

been published as^Es. 16,01,40,384 plus £650,000 ; in 1904-5 they had still

further expanded, namely to 203 mills with a capital of Rs. 15,97,41,301

plus £1,067,245, and had 47,305 looms and 5,196,432 spindles. In t\vQ

Moral and Material Progress of India (1905-6, 176) the following statement

occurs :
—

" There were at the end of 1905-6 in British India and Native

«.^^H

Mills.
Foundation of

Indian.

Capital.
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States 204 cotton mills containing 52,300 looms and 5,293,800 spindles,

and giving employment on an average to 212,700 persons everyday. Of

these, 104 were exclusively spinning mills, eight were exclusively weaving

mills, and in the rest both spinning and weaving were carried on. The
('a])ital invested, including an estimate for ten companies worked by
private proprietors, for which accurate returns are not available, was

£10,690,000 (paid-up capital and debenture loans). The industry is located,

as regards 70 per cent, of the mills, in the Bombay Presidency, while there

are 19 mills in the territory of Native States and in French possessions in

India." Between the years 1893 and 1900 the industry was depressed, DopreMion

profits being affected by the disturbances in exchange relations with the

Far East which followed the closure of the Indian mints, by over-pro-

duction, by plague, by poor crops, by famine and by the disturbances in

China. Since 1901 there has, however, been a satisfactory improvement.

The Indian mills give permanent employment to 186,271 weavers, besides

occasional employment to large numbers of cultivators, carters, boatmen,

etc., etc. By way of comparison, it may be stated that in 1904 there were

2,077 mills in Great Britain ; 1,201 in the United States ; 500 in Italy

;

420 in France ; 390 in Germany ; 304 in Russia and Poland ; 257 in

Spain ; 203 in India ; 64 in Japan ; and 22 in Canada—the grand total

of the world, including all others not specified, being 6,014 cotton mills.

Wages of Indian Operatives In the Cotton Industry.—It would be im-

possible to furnish an average wage of all the employees in a mill that would

be of any value, since the different classes of labour naturally command
different wages. Still more impossible would it be to produce a figure or set

of figures that could be regarded as applicable to the whole of India. The

following returns taken from an actual statement given by the Government

of India (in the publication known as Prices and Wages, 1906) are, however,

highly instructive and indicate the average wages (piece-work and monthly Wages,
wage, in Rs.) paid at the Manockjee Petit Mills of Bombav in January

of each year from 1882 to 1906 :—doffer, in 1882 Rs. 5, in 1906 Rs. 6-5
;

winder, in 1882 Rs. 5 to 7, in 1906 Rs. 6 to 9 ; rover, in 1882 Rs. 14 to 16, in

1906 Rs. 12 to 15 ; reeler, in 1882 Rs. 5 to 7, in 1906 Rs. 7-5 to 9 ; warper, in

1882 Rs. 15 to 17, in 1906 Rs. 12 to 20 ; weaver, in 1882 Rs. 14 to 20, in 1906

Rs. 12 to 30; jobber, in 1882 Rs. 35 to 45, in 1906 Rs. 30 to 50. These are only

a few out of the many, but they are sufficiently representative to show the

wide range of wages earned, and to indicate the immense importance of the

industry to a locality like Bombay that can lay claim to 79,270 men,

28,412 women, 13,590 young persons, and 5,883 children, a total of 127,155,

all earnings wages on the scale indicated (the special cases mentioned),

manifesting the highest, the lowest, and the medium class earners.

TAXATION.—Cotton goods imported into India were for many years Taxation

subject to a duty of 5 per cent. This tax existed, for example, before

the date of the Mutiny and was continued when the East India Company
ceased to exist. It was raised to 10 per cent., then in 1864 reduced

to 7J per cent., and in 1875 to 5 per cent, with lower rates for twists and

yarns. But, by a Resolution of the House of Commons, 1877, it was ruled

that these duties, being protective, should, as early as possible, be repealed.

Accordingly, in 1882, the Indian import tariff was practically abolished

and no fresh duties were levied until 1894. In March of that year import

duties were charged on most articles except cotton goods. The omission

of cotton was vigorously opposed by the Indian manufacturers, and a few
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montlis later the bill was accordingly amended and certain cotton imports

were excised. The cotton goods and yarns imported into India are

mainly of the finer qualities, whereas those manufactured in India (chiefly

on account of the inferior quality of the local staple) are of the lower

grades. But with the medium-class goods, the foreign supply over-

lapped the local production, and hence, with a view to take away the

protective character of the customs duty, it was decided to impose an
excise duty of 5 per cent, on the medium qualities of yarn produced in

India. Technically this is expressed by saying that all Indian-produced

yarns above 20's were taxed. It was soon found, however, that this

endeavour to equalise the burden of taxation on the two great competing
sets of cotton manufacturers (Indian and Foreign) was not a success. In

1896 a further Act was accordingly passed by which cotton yarns were freed

from taxation and a uniform duty of 3J per cent, imposed on all woven]
goods imported into India or manufactured by Indian power-loom mills,

'

the callage hand-loom industry being exempted. In 1902, B. J. Padshah]
wrote a Memorandum on the Profits of the Cotton Industry of India and^

the Cotton Duties, to which the editor of The Times of India contributed ai

Introduction : these papers will richly reward perusal. They may be!

accepted as setting forth present Indian commercial opinion. Padshah!

hinges the whole of his critical and very able review on two conceptions

that he endeavours to disprove, viz. " that the average profits of the Mill i

Industry are high "
: " that the Cotton Duties would be really paid by

;

the consumer of cotton goods and not by the producer." The net duty
collected on the goods manufactured by the Indian mills for the four

years 1901-2 to 1904-5 was, 1901-2, Rs. 17,77,965 ; 1902-3, Rs. 18,91,010 ;

1903-4, Rs. 20,95,149 ; and 1904-5, Rs. 24,06,976.

[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 261-5 ; Montgomery
Martin, Hist. E. Ind., 1838, i.. 328-9, 341-51, 353-8, 546-9; ii., 558-62, 973-6

;

iii., 322-4, 327-9 ; Admin. Repts. Andaman and Nicobar Islands, 1886-1904 ;

Mukharji, Art Manuf. Ind., 1888, 315-31 ; Collin, Existing Arts and Indust.

Beng., 1890, 7-8 ; Havell on Indian Industries, the Fly-shuttle ; Chatterton, in

Ind. Text. Journ., 1899-1905 ; Max and Bertha Ferrars, Burma, 1900, 58-61 ;
j

Settl. Rept. Meiktila, 1900, 32-5 ; J. Sturrock, Man. S. Canara Dist., ii., 145-7

Monographs, Cotton Manuf.

:

—Banerjei, Bengal; Arnold, Burma ; Blennerhassett,

Cent. Prov. ; Sammon, Assam ; Silberrad, United Prov. ; Francis, Panjdh ;

Enthoven, Bombay ; Edgar Thurston, Madras ; numerous articles in the Indian
Press, more especially Ind. Text. Journ ; Talcherkar, Reels and Reeling in Indian
Mills, in Ind. Text. Journ., Feb 1901 ; Geo. Cecil, Cotton Mills in India, in Text.

Mercury, 1901 ; Times of India, 1901-2 ; Madras Mail, 1901-2 ; Englishman,
1901 ; Pioneer, 1902-3 ; Watt, Ind. Art at Delhi, 1903, 236-89 ; Measurement of

Widths of Piece Goods, Beng. Chamber of Comm. Rept., 1904, 152-63 ; Short Reeling

of Yarns, 399-424 (including Rept. of Committee appointed by Government of

India to consider and propose measures for suppression of fraudulent short-

reeling) ; Combes in Soc. Arts, 1904, Iii., 734 ; Temple, Text. Mercury, 1904 ; Ind.

Agri. (many passages) ; Tozer, The Manuf. of Great Britain, in Journ. Soc. Arts,

1905 ; Imp. Gaz, iv., 262-5. ; Repts. of Bombay Mill-owners' Assoc. ; Board of

Trade Journ., 1905; The Textile Recorder, Feb 15, 1908, 302; etc., etc.]

X. INDIAN TRADE IN RAW COTTON AND COTTON MANU-
FACTURES, BOTH LOCAL AND FOREIGN.

RAW COTTON.—So much has already been said regarding the Indian

Cotton Trade that this account may be fittingly drawn to a close by a few

short paragraphs devoted to the more important sections under which

transactions are ordinarily conducted. The total area (according to the

Final Memorandum of the Commercial Intelligence Department for the

year 1906-7) occupied by cotton was 14,918,000 acres in 1904-5, with
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a crop of 3,826,000 bales ; in the following year the corresponding figures

were 21,072,000 acres and 3,426,000 bales ; and for 1906-7 they an esti-

mated at 22,344,000 acres with 4,908,000 bales. These are the actual
returns, as also the estimates for all India (British and Native States).

In 1904-5 the yield of the British districts alone came approximately to

3^ million bales, while the exports and mill consumption together came
to 3,390,413 bales. In 1905-6 the Final General Memorandum estimates
the yield in British districts only at about 2,244,000 bales, while the mill

consumption is said to have been 2,025,733 bales and the exports approxi-
mately 2,000,000 bales. Going back to previous years, in 1903-4 the
acreage was 18,042,781, the outturn 3,168,113 bales ; the foreign exports
were 7,931,075 cwt. (or 2,220,701 bales), thus leaving a balance (flus
the produce of Native States) of 947,412 bales as available to meet local

demands. But the scarcity of cotton in Europe, then prevalent, very
possibly created a stronger demand for Indian cotton than can be regarded
as normal. It may, therefore, be desirable to examine the returns of

the year previous. In 1902-3 the crop was 16,581,046 acres, vielding

3,367,030 bales, and the exports to foreign countries 1,692,545 bales,

thus leaving a balance to meet local demands of 1,674,485 bales, or exactly
one-half the production. At the present day the hand-loom weavers
rarely spin their own yarn, but purchase supplies either of the imported
or of the Indian mill-spun yarn. It may thus be accepted that the balance
of production over the demands of the Indian mills is available for the
foreign markets.

Exports.—During the past seven years the following were the
exports in cwts. and rupee values :—1900-1, 3,575,703 cwt. and Rs.

10.12,74,007 ; 1901-2, 5,700,014 cwt. and Rs. 4,42,60,933 ; 1902-3,

6,044,806 cwt. and Rs. 14,75,71,981 ; 1903-4, 7, 931,075 cwt. and Rs.

24,37,61,464; 1904-5, 5,657,743 cwt. and Rs. 17,43,46,872; 1905-6,

7,399,534 cwt. and Rs. 21,34,15,195; and 1906-7, 7,400,839 cwt. and Rs.

21,94,84,609. These figures thus show an average valuation of close on
fifteen crores of rupees; and if we assume an equal valuation for the

share of the crop retained (well under the mark), the total value of the

cotton raised in India would not be far short of thirty crores, or say
£20,000,000.

Low Grade.—Reference has already been made to the degeneration
that has taken place in the staple grown in India. The cultivators have
allowed themselves to be driven into the production of an inferior staple

or they have deliberately selected to grow that class of cotton. If the
manufacturer would pay no more for a long than for a short staple,

the Indian cultivators naturally sought out the plant that could give

them the highest and most profitable yield. It is not surprising,

therefore, that within the past thirty years or so the fine long-stapled

cottons of India—the cottons that at one time were much admired and
found a ready sale in Europe—have gradually disappeared, and that

inferior but highly productive, early ripening and hardy races have taken
their places (or are rapidly doing so). But the change that has come
over the cotton industry may be spoken of as a consequence of various

influences. The Indian mills having at hand an inferior staple, con-

centrated their attention on low-count yams and inferior piece goods.

So successful were they that in a remarkably short time they closed the

Indian doors to imported goods of that class. England, on the other
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hand, went in for long-staple cottons in order to produce high-grade

goods. She found these in the United States, and thus gradually closed

her doors against the short-staple cottons of India. But that inferior

yarns might come to be refused both in India and China seems never

to have been contemplated, yet it may now be affirmed that the future

prosperity of the Indian cotton industry will turn very largely on whether
or not the Indian cultivator can produce cotton superior and cleaner to

that presently grown. With better-grade cotton it may in all fairness

be said that it can be but a question of time when the Indian mills will

claim a steadily increasing proportion of the supply of higher-count goods

not only to India but perhaps to the world.

MANUFACTURES.—Local Trade in Yarn.—The PRODUCTION of yarn

by the Indian mills (British and Native) has progressed steadily, but not

phenomenally. The outturn (including Native States) in 1895-6 came
to 432 million lb. ; in 1900-1 it fell to 352 million ; in 1902-3 rose to 575

million ; in 1904-5 stood at 578 million ; and in 1905-6 at 655 million lb.,

with in addition 25 million lb. produced by the mills located in the Native

States. Of the amount for 1904-5, Bombay Presidency claimed as its share

422 million lb., being followed by Bengal with 38 million, Madras, 30

million, the United Provinces, 27 million, the Panjab, 11 million, and

lastly by the Native States with 22J million lb. Of the total production

in 1904-5 about 110 million lb. in the British districts and 4 million in

the Native States were in higher counts, that is to say, qualities above

20's. This was about 10 million lb. in excess of 1903-4, and 43 million

in excess of 1900-1. One of the most significant features of the modern
traffic in Indian cotton manufactures is this increase of the outturn of

the higher-count yarn, for which a fair amount of foreign raw cotton is

being imported, and recently an increasing local production. In 1904-5,

192,544 cwt. of cotton were obtained from the United Kingdom, Germany,
Egypt and the United States, etc., and in 1905-6 this supply stood at

161,476 cwt. The production of counts in 1904-5 was 51 milUon lb. in

excess of that of 1899-1900. Attention has been drawn (in the Review of

Trade) to the fact that the imports of high-count yarns have been almost in

the inverse ratio to the expansion of the exports of Indian-produced yarns

of that class (30's and over). By way of contrast with this prosperous

Indian industry, it may be pointed out that the weight of twist and yarn

imported in 1888-9 was 52^ million lb. ; in 1898-9 it stood at 45| million

;

in 1903-4 at only 28 million; though it rose again in 1905-6 to 45| million lb.

Indian Yarn.—With regard to the EXPORTS of Indian twists and yarns,

in 1876-7 these stood at close on 8 million lb., valued at 36| lakhs of

rupees ; in 1903-4, at 252J million lb., valued at about 9 crores of

rupees (£6,000,000) ; in 1905-6 at 297| million lb., valued at over

12 crores (£8,000,000); and in 1906-7 at 243| million lb., valued at 10 crores

(£6,931,021). Deducting these exports from the above-mentioned total

production of yarn at the Indian mills, in 1903-4 there remained 303^

million lb. jtlus the foreign imports of, say, 28 million lb. of yarns, etc., as

the amount to be worked up by the Indian powder and hand looms ; and in

1905-6 about 357^ million lb. flus the foreign imports, viz. 45| million lb.

Piece Goods.—The woven goods produced bv the Indian mills came

to 95 million lb. in 1899-1900 ; 117 million lb. in'l902-3 ; 131 million lb.

in 1903-4 ; 152 million lb. in 1904-5 ; and 156 million lb. in 1905-6,

with in addition 7 million lb. turne d out by mills in Native States. The
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manufactures are mainly grey unbleached ; to be more exact, an average of

about 83 per cent, are of that nature (126 million lb. out of the total 156

in 1905-6). The proportion of higher-class goods varies in the different

provinces ; in 1903-4 Madras showed 64 per cent., the Central Provinces

28 per cent., ami Bombay 17 per cent, of their manufactures as white
and coloured goods, hosiery, etc. It seems probable that the grey goods
represent about four yards to the lb. in weight, so that in 1902-3 approzi-
mately 386 million yards of grey goods were produced bv the Indian mills,

435 million in 1903-4, 524 million in 1904-5, and 540 million yards in

1905-6 ; while approximatelv 80 million yards of coloured, etc., were
produced in 1902-3, 100 million in 19034, 108 million in 1904-5, and
112 million in 1905-6. The goods turned out at the Indian mills are

nRKY—described as chadars, dhutis (or dhotis), drills, jaconets, madapollams,
mulls, printers, shirtings, sheetings (T-cloths). FINER hoods—figured,

coloured or miscellaneous goods and hosiery. Although the home market
is likely for many years to be of primary importance to the Indian
mills, the exports of Indian-woven cotton goods cannot be called unim-
portant. In 1903-4 the exports were valued at Rs. 1,63,07,648 ; in

1905-6 at Rs. 2.03,78,124 (= £1,358,541) ; and in 1906-7, Rs. 1,77,17,086

(=£1,181.139).
Foreign Trade.—Turning now to the IMPORTS from foreign countries

—chiefly Great Britain—a traffic which constitutes nearly two-fifths of

the whole imports taken by India. The trade in yarns, as already in-

•dicated, has declined. The piece goods are referred to the following chief

groups :—Grey or Unbleached ; White or Bleached ; and Coloured,
Printed or Dyed. India received in 190.3-4, 1,085 million; in 1904-5,

1,210 million ; in 1905-6, 1,348 million ; and in 1906-7, 1,298 million

yards of 'r/^AK piece goods. In 1903-4, 466 million ; in 1904-5, 584 million
;

in 1905-6, 572 million ; and in 1906-7, 494 million yards of WHITE goods.
In 1903-4, 481 million ; in 1904-5, 493 million ; in 1905-6, 541 million

;

and in 1906-7, 524 million vards of COLOURED and printed cotton goods.
These therefore totalled in 1903-4 to 2,032 million ; in 1904-5 to 2,288
million ; in 1905-6 to 2,463 million ; and in 1906-7, 2,318 million yards

;

and the re-exports from these were in 1903-4, 66 million ; in 1904-5, 63
million ; in 1905-6, 67 million ; and in 1906-7, 61 million vards, thus
leaving in 1903-4, 1.966 million vards available for India ; in 1904-5, 2,225
million ; in 1905-6, 2,396 million ; and in 1906-7, 2,257 million yards.

Adding together the estimates of grey and coloured goods given above
as the production of the Indian mills, we obtain the following :—466 mil-

lions yards in 1902-3
; 535 million in 1903-4 ; 632 million in 1904-5

;

and 648 million in 1905-6. Deducting from these the exports to foreign

countries, viz. 69 million yards in 1902-3, 75 million in 1903-4, 87 million

in 1904-5, and 91 million in 1905-6, we arrive at 397, 460, 545 and 547
miUion yards respectively available for India ; and adding these sums to
the total imports also mentioned above, the grand totals become 2,448,

2,426, 2,833, and 3,016 million yards as the net Indian supplies for the years
in question. This, in a population of 300 millions, allows each person to

get about eight to ten yards per annum. It would thus seem that while
the Indian mills are spinning very largely for China and other foreign

markets, the looms are far more concerned with the home than any foreign

markets. Hence but for the exports of raw cotton and the existence of

power-loom mills, the Indian area of cotton cultivation would be reduced
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to about one- quarter its present extent. That is to say, one-half the total

production is exported raw and one-quarter in the form of yarn, thus
The Future. leaving one-quarter to meet the existing local demands. The great feature

of the future may be said to be the extent to which Indian manufactures
of piece goods may curtail the imports from foreign countries, just as the

production of yarn has most certainly curtailed imports of yarn from
foreign countries into India.

[Cf. Milburn, Or. Cotnm., 1813, i., 279-82 ; Royle, Cult, and Comm. of Cotton
in India, 1851, 62-81 ; Medlicott, Cotton Handbook for Bengal, 1862 ; Beaufort,
Indian Cotton Stat., 1889 ; also Indians Trade in Cotton Goods and Yarns, in

Indust. Quart. Rev., 1892 ; Brooks, Cotton, etc., 1898, 240-354 ; Imp. Oaz. ill., 202-3,
281-2; Rept. of the Chamber of Comm. Beng., 1903; Austin, Cotton Trade of
the United States and the World's Cotton Supply and Trade, 1900 ; Watkins.

The Comm. Cotton Crops, in U.S. Dept. Agri. Stat. Bull. 1904, No. 28; 1905,
No. 34 ; The Cotton Industry, Tariff Comm. Rept., June 6, 1905.]

GRAPHITE ; Ball, Man. Econ. Geol. Ind., iii., 50-6 ; Holland,

Mem. Geol. Surv.Ind., 1900, xxviii., 126 ; 1901, xxx., 174 ; Rec. Geol. Sum.
Ind., 1905, xxxii., pt. 1, 51. Graphite consists almost entirely of pure carbon

with a small proportion of iron. It is known also as Blacklead and Plum-
bago from its appearance, though lead does not enter into its composition.

A full account of the various localities where graphite has been found in

India is given in the Dictionary, but though these are fairly numerous and scattered
over a wide area, it is only in the State of Travancore that any progress in graphite
mining has been made. Prospecting has also been attempted in the Godavari
district, Madras Presidency, and in the Ruby Mines district of Upper Burma.
According to Holland, regular returns were not available before 1901, but for

the period 1901-3 the following records of production in Travancore are avail-

able :— 1901, 2,490 tons ; 1902, 4,575 tons ; 1903, 3,394 tons.

Graphite is used chiefly in the manufacture of pencils, crucibles, grate and
iron-work polish, as a lubricator for machinery, in electrotyping, in the facings

of moulds, etc., etc. In India the native mineral appears to be but occasionally

utilised, and then only for polishing pottery.

GREWIA, Linn. ; Fl. Br. Ind., i., 383-93 ; Gamble, Man. Ind.

Timhs., 1902, 108-12 ; Duthie, Fl. Upper Gang. Plain, 1903, 109-17 ; Prain,

Beng. PL, i., 281-4 ; Tiliace.^;. A genus of plants which contains about

60 species, 12 only being trees, the rest shrubs or climbers. Of these 36

are natives of India.

The species of Kwi-etdft are of little economic importance apart from the fact

that the inner bark of most species yields a Fibke, used in the manufacture of ropes

and sometimes of paper. Some have a tough and close-grained wood, recommended
for purposes where elasticity and strength are required. Accordingly the chief

lunDer. articles manufactured of these woods are banghy-poles, bows, axe and spear
handles and the like. Dr. Bidie, in an article in The Fishing Gazette, 1897 (quoted
in Ind. For., 1897, xxiii., 148), remarks that the wood of three species, fv. ottinmiti-

folio, o. fit iip/'oi ill and <w. lentitii. should make excellent material for fishing-

Fruits rods. The fruits of many of the species are edible. The most important are :

—

(w. iifsiatiea, Linn., the phalsa, shukri, dahmni ; wild in Central and South
India, cultivated elsewhere. *f. elastiea, Royle, the dhdman ; indigenous and
planted from Hazara and the Panjab Salt Range to Sikkim at 3,000 to

6,000 feet. (>. oitpoHififoHa. Roxb., the hiul, pastuivanne, etc. ; North-West
Himalaya, from the Indus to Nepal, ascending to 6,000 feet. o. tiUa-foiia, Vahf.,

the pharsa, khesla, etc. ; Sub-Himalayan tract from the Jmnna to Nepal,
ascending to 4,000 feet. ; Central and South India ; Upper Bvu-ma ; low country
of Ceylon. a. ventlta. Wall., the dhamun, sealposra, etc. Indigenous in

the Sub-Himalayan tract from Dehra Dun to Assam ; according to Gamble,
common in sal and similar forests. [Cf. Pharmacog. Ind., 1890, i., 238 ; Dodge,
Useful Fibre PI. of the World, 1897, 187 ; Woodrow, Card, in Ind., 1899, 189 ;

Agri. Ledg., 1901, No. 9, 212 ; Firminger, Man. Card. Ind., 1904, 286.]
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NIGER SEED AND OIL
GUTTA-PERCHA

I

GUIZOTIA ABYSSINICA, rVMN. ; Fl. Br. Ind., iii., 308 ; D.E.P.,
Wofxlruw, (,'ard. in Ind., IHUii, 365 ; Molli»on, Handbook Ind. Agri., 1901, iv., 189-8.

iii., 101-2; Rec. Bat. Surv. Ind., 1902, ii., 91; iii., 229; Prain, jBen^. Niger Seed-

Plants, 1903, i., 614; Cooke, Fl. Pres. Bomb., 1904, ii., 66; Composite.
Ni^er Seed and Oil. The kdld-til, surguja, rdmtil, kernani, khurdsni, ulin,
tyilesulu, huchchellu, gurellu, etc. A native of tropical Africa, but cul-

tivated as an oil-seed here and there in most of the provinces of India.
It 18 a khtirif crop, sown from June to August and luirvested in November Cultiva-

or Decernl>er. Rough and rocky laterite or light sandy soil is generally tion.
chosen, and the preparation of the land is very simple. Two ploughings before
sowing are snflficiont. and manure is not necessary. The seed is drilled in row«
11 to 13 inches apart, and 4 to 6 lb. per acre is held to be a sufficient seed rate.
It is more commonly grown alone, but is sometimes accompanied by a pulse-
crop. In Bengal a considerable portion of land is under this crop, especially in
Chota Nagpur Division, but unfortunately the Nitn-:K seed is returned in the Agricul-
tural StatieticB under the general heading of " Other Oil Seeds," of which there
are usually 500.000 acres, with 150,000 of these in Chota Nagpur. The " Others "

are over and above linseed, rape, til, so that a fair proportion must be nigoi.
In Madras linseed and til {sfMainntit) are separately returned, but a much larger
area than both these put together is usually devoted to " Other Oil Seeds." In
1904-5 the " Others " came to 1,018,483 acres, of which 286,609 are in
South Arcot; 111,594 in Anantapur; 92,461 in Cuddapah; 84,810 in Bellary;
71.351 in Karnul; 56,730 in Trichinopoly ; 51,909 in Tanjore; and 47,215 in
North Arcot, with lesser areas in the other districts. It is impossible to discover
the exact proportions of these areas devoted to niger, but they must be consider-
able. In the United Provinces the acreage of " Other Oil Seeds " was in 1904-6,
113.731, and in the Central Provinces the corresponding figure was 314,716,
of both of which a certain proportion would have been niger seed. Bombay is

the only province that appears to give separate returns for the acreage of this
oil seed. In 1905-6 (according to the Season and Crop Report) the total land
used for it was 169,863 acres, of which Nasik had 68.940; Poena 22,843; Ahmed-
nagar 14,764; Satara 16,026; Bijapur 7,960; and Ratnagiri 7,147 acres, etc.
Rice {Mysore Oaz., 1897, i., 123) gives an account of the niger seed in the various
districts of Mysore, which the reader should consult.

When the crop is ripe it is cut near the root and stacked for eight days. It Harrcst.
is then exposed for two or three days in the sun, then the seed beaten out with a
Stick and separated from fragments of the plant by a fan. The greater part is

sold to the oil-makers for expression of the oil, the yield of which is about 35 per
cent, of the weight of the seed. But the seed dries quickly and in England
yields only about 16 gallons of oil per quarter of seed, while rape seed yields TiddofOil.
20 gallons. The oil is pale yellow or orange in colour with little odour and sweet
taste, more limpid than rape oil, with a specific gravity of 0-924 to 0*928. In
its drying properties it ranks between cotton and linseed oil. For making paints,
lubricating and lighting, this oil is useful, and in many parts of India is employed
in cookery and for anointing the body : it is also frequently used as an adulterant Usw.
for more valuable oils. It is said to be useful in cases of fracture and dislocation
of bones among cattle. The oil-cake is liighly appreciated in some parts of OO-cake.

the coxmtry as a cattle food. In the English market the value of the oil is about
37«. per quarter. The production of this oil crop has suffered in recent years,
like that of most other oils, through the remarkable expansion of the traflSc in
kerosene and other mineral oils and the by-products of these illuminants and
lubricants. [Cf. Basu, Agri. Lohardaga, 1890, pt. i., 70 ; Pharmcog. Ind., 1891,
ii., 269-71 ; Agri. Ledg., 1895. No. 24, 502 ; Hurst, Lubricat. Oils, Fats, etc., 1896,
199; Agri. Ledg., 1896, No. 28, 280; 1899, No. 12, 121. 144; 1901, 364; Setll.

Kept. Betul Dist. Cent. Prov., 1901, 31 ; Wright and Mitchell, Oils, Fats, etc.,

1903, 497 ; Imp. Inst. Tech. Repts., 1903, 128 ; Agri. Ledg., 1903, No. 7, 171

;

Hanausek, Micro. Tech. Prod (Winton and Barber, transl.), 375.]

D.E.P.,
iii., 104-a

GUTTA-PERCHA.—Since Gutta-percha can hardly be character-

ised as an Indian product, it will be dealt with here very briefly. It is

the conamercial name for the inspissated milky sap of several plants of Q^utta-

which nearly all (or at least all the important ones) belong to the natural
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GUTTA-PERCHA
Trade DISCOVERY AND UTILISATION

Different
Qualities.

Appearance in
Europe.

Oxidises.

Imports into

United Kingdom.

order Sapotace^. The word " gutta-percha " is of Malayan origin : it

signifies the gum or gutta or getah of the tree known as percha : according

to some writers percha is also the ancient name of Sumatra, so that getah-

percha would denote the gutta of Sumatra. And the true gum is to-day

almost exclusively a Malayan product. As it reaches the market gutta-

percha is, however, largely adulterated. There are high- and low-priced

qualities as well .as substances that more or less resemble gutta-percha,

but which are adulterants rather than grades of guttah. The present

article deals with both the pure gutta-percha and its substitutes.

Gutta-percha first definitely appeared in Europe in 1845, and the

discovery soon thereafter of its varied utilisations caused an immense de-

mand. Dr. W. Montgomerie read a paper on it before the Society of Arts,

London, from which date it became a regular article of trade. It is ex-

tensively employed in coating telegraphic cables, owing to its being a perfect

insulator, while it is able to withstand in a remarkable degree exposure to

varying atmospheric conditions. It keeps good for ten years, if exposed

to the open air : 20 years, if protected in tubes ; but 20 years, when sub-

merged, have no appreciable effect upon it. Under the action of light,

heat and air it slowly oxidises, becomes converted into a brittle resin

soluble in hot alcohol. Chemically gutta-percha is almost identical with

india-rubber (which see, pp. 647-60). It difEers physically, being tough

and inelastic. Since the date gutta-percha was made known to Europe
perhaps no substance has developed more rapidly, and with india-rubber

its uses may be said to be so many and so important as to make these two
substances perfectly indispensable to commerce.

Trade.—The immense demand has caused an extended inquiry all over

the globe with the view of expanding the area of supply or of discovering

useful substitutes. During the past seven years the imports of the United

Kingdom alone have been :—1900, 126,059 cwt., £1,685,568; 1901,

88,438 cwt., £1,382,646 ; 1902, 83,889 cwt., £1,150,902 ; 1903, 46,411 cwt.,

£587,712 ; 1904, 27,288 cwt., £288,535 ; 1905, 45,434 cwt., £361,475
;

1906, 53,271 cwt., £489,280. Of these quantities the Straits Settlements

supplied from one-half to three-fourths of the total, but it would seem as

if the supply from the Straits was decreasing while that from Venezuela,

from British Guiana and from the Netherlands was expanding. It must
not, however, be forgotten that a fairly large proportion of these imports

are in gutta-percha substitutes, chiefly Balata. Burn-Murdoch {Ind.

For., 1905, xxxi., 309-20) has contributed useful particulars regarding

the extraction, purification, properties, prices and traffic in gutta-percha,

also a statement of the exports from Singapore from 1886 to 1903.

[C/. Solly, Observ. on the Prep. Caoutchouc, in Journ. Roy. As. Soc, 1840, ii.,

art. 2, 9-13 ; James Collins, Journ. Soc. Arts, 1885, xxxiii., 784 ; Burck, Orig.

Bot. de la Outta-percha, Ann. Jard. Bat. Buitz., 1885, 1-80 ; Ferguson, India-

rubber and Gutta-percha, 1887 ; Planchon, Produits des Sapotees, 1888 ; Jackson,
Comm. Bot. \9th Cent., 1890, 27 ; Kew Bull, 1891, 231-9 ; Chapel, Le Caout-

chouc et la Gutta-Percha, 1892 ; Heuze, Les. PI. Indust., 1895, iv., 285-7 ; Ind.

For., 1894, xx., 225-6 ; 1898, xxiv., 384-5 ; pback, Gutta Percha, Cantor Led.
(delivered before Soc. Arts), 1897 ; Collett, Etudes sur la Gutta-Percha Commer-
ciale, 1902 ; Jumelle, Les PI. a Caoutchouc et a Gutta, 1898 ; 1903, 445-523 ;

Lecomte, Les Arbres d Gutta-Percha, 1899 ; Sadebeck, Die Kulturgew. der Deut.

Kolon., 1899, 281, etc., etc ; Grelot, Orig. Bot. des Caoutchoucs et Gutta-Percha,

1899 ; Ridley, Gutta Percha, Ann. Bot. Gdns. Singapore, 1899 ; Semler,

Trap. Agrik., 1900, ii., 724-6 ; Hill, Rept. For. Admin. Fed. Malay States,

1900 ; Cat. des PI. Econ. pour les Colon., VHort. Colon., 1900, 28-30 ; Manson,
Burmese Rubber-yielding PI., in Ind. For., 1901, xxvii., 75-96 ; Warburg, Les
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PLANTS YIELDING
GUTTA-PERCHA

Supply

PL d Caoutohtmc et Uur Culture, 1902 ; Etudes ColoniaUa, June 1902 ; Rept.
Govt. Bot. Odns. Penang, 1902 ; Imp. Itist. Bull., 1908. No. I ; Roroburgh, Lt*
PL Caoutchouc et Outta-percha, 1903 ; Bull. Straits and Fed. Malay States, 1903, ii.,

228. 312. 367 ; Gamble, Outta Percha Trees of the Malay Peninsula, Kew Bull.,
1907, 109-21; Tschiroh, Die Harze und die UanbehUlter, 1906, li., 893-988;
Kew Mus. Guide, 1907, 138-9,]

A feature of the gutta-percha trade in which India is much interested
is the possibility of some method being discovered by which the milky
juices of certain abundant plants might be transformed into useful
substitutes. The following may be given as the gutta-percha-j-ielding
plants, as also those that it would seem desirable should in future be
experimented with as gutta substitutes :

—

Achras Sapota, Unn. ; Sapotace.e. The Sapota or Sapodilla tree. Is
largely cultivated in Bengal for its fruit ; yields the Mexican Chicle-gum. [C/.
Journ. Agri.-Hort. Sac. Ind., 1844, iii., 147 ; Jumelle, I.e., 1903. 521-3.]

Alstonlascholarls, R.Br, (see p. 00); Apocynace.e. The chatwan; is believed
to be the source of guttapulei of Singapore. Hooper {Rept. Labor. Ind. Mus.,
1905-6, 29) found the latex to contain 45-1 insol., 418 resin and 13" 1 ash. [Cf.
Manaon. I.e. 82.]

Bassia Mottleyana, De VHese .- Sapotace^. A tree of Malacca and Borneo
known as the kotian. The milk of this tree is regarded as an inferior quality
of gutta-percha. Hooper (Lc, 1905-6, 27) says three samples of the milk of
B. latlfoHn from Hoshangabad showed on the average 48*9 gutta, 38*8 resin and
12*3 per cent. ash. It was light grey, plastic, but the yield per tree small. A
sample from Tinnevelly of B. longifoUn afforded 22-6 gutta, 62*7 resin and 14'7

per cent, ash (see pp. 116-20).
Calotropls giganiea and C. procera, n. Br. (see pp. 205-6); AscLEPiADEiS.

The madar or akanda, abundant bushes all over India, have often been suggested
as capable of affording a limitless quantity of milky sap. Whether that could
be utilised profitably has not been definitely ascertained. Over the greater part
of the Upper, Western and Central Provinces of India they cover mtuiy thousand
square miles of waste land, and the utilisation of that herbage would be of infinite

value to the people. [C/. Manson, I.e. 87.]

Euphorbia nerilfoUa, Unn. , Eufuobbiace.^: (see p. 530).
E. Royleana, Boi$s. (see p. 531).

E. Tlrucalll, Linn, (see p. 531).

E. trigona, Haworth—the katti-mandu. This shrub yields the cement
kattimandu, often spoken of in connection with South India and the Deccan.
It was specially recommended by Sir Walter Elliot in 1851.

lUmusops Kaukl, Linn. ; Ft. Br. Ind., iii., 549 ; SAPOTACEa:. Is closely

allied to if distinct from .tl. Batata, Gaertn., f.—a tree native in Guiana,
Honduras and Brazil which affords a gum that is one of the best substitutes for

gutta-percha (Jumelle, I.e., 1903, 493-517). No effort appears to have been
made to discover whether any of the Indian species might similarly be of value.

Other species are ff. Eiengt, Linn.—the Deccan to Malay Peninsula; .w. Baje-

btiryhtaiia, Wight—South India; and .w. Uejcatnira, Roxb.—Deccan and Ceylon.
But Gamble (Lc. 117) says that neither M. fcivuyt nor jr. tiauki are in India
known to yield gutta-percha. [Cf. Manson, I.e. 78.]

Palaqulum ellipticum, Engi., Pflanzenr., iv., i., 135 ; Baaaia elliptica, Dalz. ;

Dichopais elliptica, Benth. ; Fl. Br. Ind., iii., 542 ; Palaquiutn, Brandia, Ind.

Trees, 424-5 ; Manson, I.e. 11 ; Jumelle, I.e., 1903 457-85 ; Sapotace.«.
This is" the pauehoti, pauchonta, kat iUupei, pala illupei, etc. A large tree of

the Western Ghats from N. Kanara southwards. It affords an inferior grade of

gutta-percha, which is collected by tapping the living trees. Gamble adds, '* but
although this substance can be utilised for waterproofing and cement it is not a
complete substitute for the proper article."

P. Gutta, Burcli, in Ann. Jard. Buitz., 1885, v., 40; Dichopaia Outta, Benth.

<t Hook., /., in Gen. PL, ii., 658; Gamble, Lc. 113-21. A tree of the Straits

Settlements and Malay Archipelago, where it is known as taban merah (in Perak),

niato balam tembaga (or abang) in Sumatra, and is the source of the finer grades of

the gutta-percha of commerce. But there would appear to be many qualities of

the gutta obtained from this plant, some of which are apparently' the produce
of distinct varieties, others the results of different methods of preparation, and
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HEMIDESMUS
INDICUS THE INDIAN SAKSAPARILLA

Tidd.

Kew Method.

D.E.P.,
vi., pt. i.,

116.

Burmese
Gutta-percha.

still others indicate varying degrees of adulteration. For example the taban
merah (according to Bum-Murdoch—the most recent writer) is J*. obiouyifoUum

;

taban chaier is PniaQuittm sp. ; taban puteh is J*, pustuiatuni. and taban baik is

JP. sp. The taban puteh is much inferior to the others. On the other hand, while
j». obiongifoiittnt, Burch, is but a variety of i'. (wutui, still by certain writers it

is held to be a distinct species and to yield the taban antra of Perak,
Gamble {Man. Ind. Timbs., 445) says, " The method of collection, usually

employed by the Natives of the Malay Peninsula, is very simple but very wasteful.
The tree is felled, and either the bark is stripped off altogether or rings are cut
at intervals of about a foot. The sap that oozes out is then collected, put in a
pot and boiled with a little water, which prevents its hardening afterwards when
exposed to the air. It is then run into moulds. The trees usuallj'^ chosen are
those of about thirty to thirty-five years old, and each tree gives 2 to 3 lb. of

gutta. Such a system is naturally a wasteful one, and if regularly continued
without any arrangements for reproduction would probably lead to the exhaustion
of the supply, so that it is satisfactory that French experts are said to have dis-

covered that the gutta-percha can be obtained from the leaves without felling

the tree. However this may be, there is little doubt of the value of the product,
and that if it is to be regularly produced the tree must be grown in plantation
and systematically worked."

P. polyanthum, £ngl., Pflanzenr., iv., i., 135 ; Isonandra polyantha, Kurz ;

Diachopsis polyantha, Benth. db Hook., Gen. PI., ii., 658. A moderate-sized
tree of Cachar, Chittagong, Arakan and Pegu. This is the tali, sill-kurta,

thainban, etc. Kiirz says it yields a good quality of gutta-percha and in larg^

quantity. \Cf. P. obovatum. King and Gamble, in Hooper, Rept. Labor. Ind.
Mua., 1905-6' 27.]

13. Payena lucida, a. dc. ; laonandra polyandra, Wight, Ic, t., 1589 ; Fl. Br.
Ind., iii., 547; Gamble, Man. Ind. Timbs., 449; Sapotace^. The dolu-kurta
of Cachar is an evergreen tree of Assam, Tenasserim and the Straits Settlements.
p. yfaingnifi. Clarke, a tree of Penang and Malacca. Both these trees afford gutta-
percha ; the last mentioned, according to Maingay, abounds in that substance.

P. Leerii, Burch, Rapport Outta, 1884 ; also Orig. Bot. de la Outta-percha, in

Ann. Jard. Bot. Buitz., 1885, v., 56, pi. viii. ; P. Leerii, Englcr, Pflanzenr., 1889,
iv., pt. i., 133, with plate. Kurz rightly transferred iiTer^op/iortts Leerii, Hassk.,
to fnyetui (Journ. As. Soc. Beng., 1871, xl., 69), but his Burmese plant is appar-
ently a different species from that of Malacca, Sumatra, Borneo, Banka and
Amboina, to which the name P. i^eei-ii strictly speaking belongs. Kurz accord-
ingly would seem to have desired to correct his mistake when (in Journ. As. Soc.

Beng., xlvi., 230) he subsequently gave the Mergui plant the name i: imvtii-

tetoneura, Kurz. Hooper found that the Burmese plant contains 59'9 per cent,

gutta and 39*6 per cent, resin, p. i^eerii proper yields the eundek of Perak and
the niato balam baringin (or soendi) of Sumatra—a trade quality of gutta-percha.

[Cf. Jumelle, I.e., 1903, 486-92 ; Hooper, Rept. Labor. Ind. Mus., 1905-6, 27-8 ;

Mason, I.e. 78.]

D.E.P.,
iv., 219-20.

Indian Sar-
saparilla.

Medlciue.

f.a

H
HEMIDESMUS INDICUS, Br. ; Fl. Br. Ind., iv., 5 ; Prain,

Beng. Plants, 1903, ii., 686 ; Cooke, Fl. Pres. Bomb., 1904, ii., 146 ; As-

CLEPIADE.^. Indian (or country) Sarsaparilla ; anantamul [anantvel),

magrahu, sugandi paid, nannari, wparsdra ; sdrivd (Sanskr.). A climbing

plant of North India, from Banda to Oudh and Sikkim, and southward

to Travancore and Ceylon.
The root has long been employed in Native medicine. Garcia de Orta ( 1 563,

Coll., xlii. ; also in Ball, Proc. Roy. Ir. Acad., 1890, 3rd. ser., i., 656) speaks of a
thorny climber which resembles the pomegranate, from the wood, bark and root

of which a drug is obtained. Ball regards that passage as possibly denoting
HemiaestHun, but is it not rather StuHajc ? The root is supposed to possess

properties allied to those of sarsaparilla, and from 1864 has been officinal in

the British Pharniacopoeia. It is prescribed usually in the form of syrup and
is demulcent, alterative and diuretic. Sometimes the whole plant is pounded
and a congee made with rice, or an infusion prepared of the dried leaves. In
Indian commerce anantamul is found in the form of little bundles, which consist
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MUSK MALLOW AND ROZELLB
HIBISCUS
TILIACEUS

MuBk
Mallow.

Perfumery.

Pxioa.

^H of the entire roots of one or more plants, tied up with a portion of the «tero.

^H Anantami'il costs 6 to 8 annas per lb., and in Europe appeam to sell at It. M. to

^m 2s. |)or lb. [Cf. Fharmacog. Ind., 1891, ii., 446-9; De Silva, Indig. Food Prod., Trop.,

^mAyrist.. 1891-2. xt.. 520-1; Waring. Baz..Med., 1897, 7*2-3; Dutf, Mat. Med.
^mUind., 1900. 195-0; Eept. Cent. Indig. Drwja Comm., 1901. i., 124, 153; Rec.

^H Bot. Surv Ind. (many puasngos) ; White and Humphrey, Pharmacop., 1901, 224-]

" HIBISCUS, Mf'tlih.: Fl. Br. Ind., l, 334-44; Cooke, Fl. Pres. D.E.P.,

Bomb., 1901, ii., 104-14 ; Duthie, Fl. Upper Gang. Plain, 1903, 87-93 ;
iv., 228-48.

Prain, Beng. Plants, i., 262-9
; Wiesner, Die Rohst. des Pflanzenr., 1903, ii.,

221-2 ; Malvace.«. A genus of herbs, shrubs or trees, which embraces
about 150 species. Some 33 are indigenous to India and several others have
been introduced, and are now cultivated widely. Many are of consider-

able economic value, one an important vegetable, and another produces

a fibre that is extensively used as a substitute both for hemp and jute.

H. Abelmoschus, Unn. ,- Rec. Bot. Surv. Ind., iii., 178. The Musk Mallow,
miuhk-dand, kallcastari, kaaturi-hhendi, latd kaaturikd, etc. A herbaceous bush,
common throughout the hotter parts of India. It yields a fibre which occupies

a high place among those of the jute type. The seeds afford an odorous principle

employed in perfumery as a substitute for musk. In European trade they
are known as Or.aixs dAmbrette. By the Natives of Northern India they are
employed medicinally. Their value varies from about Ad. to 1«. per lb. [Cf.
Pharmacog. Ind., 1890. i., 209-10; Agri. Ledg., 1896, No. 6, 29-31 ; 1898, No. 15,

505; Mukerji, Handbook Ind. Agri., 1901, 329-30; Schimmel & Co., .Serot.-

Ann. Rept., Oct. 1902, 9.]

H. flculneus, Unn. : Rec. Bot. Surv. Ind., iii., 28, 178. The ban dhenraa, jangli

bhindi, kapaaiya, dula, etc. A prickly herbaceous annual, indigenous in the
hotter parts of India, from the Panj6b and Bengal to South India and Ceylon.
The stem yields a long, glossy, white and strong fibre, useful for twine and Ught
cordage.

H. rosa-sinensls, Unn.; Woodrow, Man. of Gard., 1899, 179; Firminger,
Man. Gard. Ind. (ed. Cameron), 651 ; Rec. Bot. Surv. Ind., ii., 40, 84 ; iii., 179.

The Shoe Flower, jdaut, juwa, joba, jdaavanda, etc. An ornamental shrub,
native of China, but found in most gardens in the plains of India. The bark
yields a fibre. The flowers are said to produce a purple dye, and are also used
in Native medicine. The roots are employed in Mysore in certain cattle diseases

(Joum. Bomb Nat. Hiat. Soc, 1892-3, vii., 512-5).

H. Sabdarlffa, Unn. : Woodrow, I.e. 183 ; Rec. Bot. Surv. Ind., ii., 40, 84 ;

iii., 28, 179 ; Firminger, I.e. 288. The Rozelle or Red Sorrel of the West Indies,

tnesta, patwa, Idl ambdri, kempu, etc. A small elegant shrub, widely cultivated
throughout the hotter parts of India and Ceylon. The seeds are sown about the
end of May, and the plants put out in the ground at a distance of 4 feet

from each other. The gathering may be made in November or December in

Bengal, but rather earlier in the upper provinces. It seems to thrive best in

the damp climate of Lower India and cannot be cultivated on the hills.

The stems yield a strong, silky fibre, the Rozelle Hemp of commerce, obtained
by retting the twigs when in flower. The seeds are used in medicine, and have
demulcent, diuretic and tonic properties. The fruit, or rather fleshy calyx, is a
valuable antiscorbutic, largely eaten in the form of jelUes, chutniee and other ^^^y^

preserves. The leaves are eaten as salad and in Native curries. [Cf. Pharmacog.
Ind., i., 212; Dodge, Uaeful Fibre Planta of the World, 1897, 196; Imp. Inat. Tech.

Repta., 1903, 96.]

H. tiliaceus, Unn. ; Gamble, Man. Ind. Timba., 1902, 87 ; Rec. Bot. Surv.
Ind., ii., 177, 245, 247, etc. ; iii., 179. The bola, banid, belli-pata, chelwa, thinban,

etc. A small tree or bush of the sea-coast forests and long tidal rivers all round
India, Burma and Ceylon. It yields a fibre of fair quality, which can be readily

separated and does not easily rot under water. In Bengal it is used for making
rough ropes, in the Sundribans for cordage, and in Ceylon for mats. Gamble
remarks that it ought to be useful for paper. Manson {Ind. tor., 1905, xxxi.,

347-50) gives an account of experiments which have recently been made in

Burma with this fibre as a jute substitute. He considers it would probably
"^"J^^j^^f-

fetch about £12 per ton, if sent to market in the condition that jute usually *"* *
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AMBARI OR DECCAN HEMP
HIBISCUS
CANNABINUS
Deccan Hemp

appears, though fibre collected in the Toungoo district of Burma and prepared
by Mr. Le Fevre is said to have realised as much as £35 per ton in England.

Timber. The wood is used only for fuel, and occasionally for hut-building (see Mats and
Matting, p. 776). [C/. Yates, Text. Antiq., 1843, 304-6 ; Text. Journ., Oct. 1890;
Dodge, I.e. 197.]

Deccan
Hemp.

Cultivation.

Distribution.

Season.

Fibre.

Betting.

Properties.

Bopes and
Cordage.

Canvas.

Bimlipatam
Jute.

H. eannabinus, Linn. ; Roxburgh, Trans. Soc. Arts., 1804, 382
;

1806, 152 ; also Coromandel PL, ii., 190 ; Rec. Bot. Surv. Ind., l, 90, 194
;

ii., 40, 84 ; iii., 179 ; Sprague, in Kew Bull., 1908. Deccan Hemp,
kanoff, ambari hemp, ambdri, ambadi, pulu, mesta pat, dare Tcudrum, pdtsan,

sheria, fundi, gogu, sujjddo, etc. A small herbaceous shrub, indigenous in

Africa and introduced into India, now cultivated extensively for its fibre.

The cultivation, both as a crop and as a hedge plant, is largely carried

on in Bombay (especially the Deccan and Karnatak), the Central Pro-

vinces and Madras. Elsewhere to a much smaller extent—Bengal, chiefly

Chota Nagpur ; also here and there in the United Provinces and the Pan-

jab. The Bombay statistical returns for 1905-6 show an area of 83,109

acres, with 16 acres in Sind, and an average of about 90,000 acres

annually. Rocky and laterite soils which are not suitable for jute are

well adapted for the cultivation of ambari. It grows best on the alluvial

soils of North Gujarat, but does also very well in medium black soils. It

is usually grown as a mere sprinkling among other crops, and the tillage

is the same as that of the crop with which it is associated, especially

bajra and juar. In October-November the plants should be uprooted.

Full-grown plants which have ripened their seed furnish stronger fibre than

if cut while in flower. The small bundles of stalks, when dry, are tied

into large bundles and steeped in water for some ten days. If the fibre is

separated in the cold weather, longer steeping is required. When removed

the bark and fibre readily peal ofE in strips from the root upwards. The

strips are then beaten with a stick and threshed in water till the clean fibre

is separated. It is bright and glossy, but coarse and harsh. The length

is 5 to 10 feet, and the breaking strain has been variously stated at

115 to 190 lb. Hanausek {Micro. Tech. Prod. (Winton and Barber,

transL), 1907, 83) gives interesting particulars of the microscopic structure

of this fibre.

The Deccan hemp is spoken of as similar to jute, but very much
superior. In India a coarse sackcloth is made from it, though its chief

utilisation is for ropes and cordage. Coarse canvas is also manufactured

from it, and in Bengal it is employed for all purposes for which jute is

in demand, but being more durable it is used for fishing-nets and paper

manufacture. Ambari hemp is stated to be worth about 8 lb. per rupee,

but no statistics regarding the extent of the trade are available.

A few years ago a fibre appeared on the London market under the

name of Bimlipatam jute, which there seems little doubt was Deccan hemp.

Still more recently a new fibre from Rio de Janeiro has been much ad-

vertised under the name of Canhamo, and this has been shown by Sprague

to be obtained from an allied species, H. radiattis, Cav. {Fl. Br. Ind.,

i., 335). Thus for commercial purposes both the Bimlipatam jute and

the Canhamo hemp may be accepted as possessing the same properties as

the fibre of H. cdtmabimis.
The demand for Bimlipatam jute is stated to be yearly increasing, and

in 1903-4 the exports to London amounted in value to two lakhs of rupees.

On the London market it is worth from £11 to £12 12s. 6d. per ton.
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HIBISCUS
BHINDI OR LADY'S FINQBBS esculentus

Ochro
Dunstan's chemical investigations into the properties of thi« fibre, pub*

lished in the Im'perial Institute Technical Reports, as also the further

particulars afforded in The Agricultural Ledger, will be found useful and
interesting. Apparently the samples of Bimlipatam jute were found of

lower value than the best Bengal jute. In the subsequent investigations

into this fibre it was found to be prepared on an extensive scale in a factory

at Chittavalsa in Vizagapatam, as also exported from Bengal to some
extent under the name of mesta pat. Comparing a sample of true jute

with an authenticated sample of Deccan hemp and a good average speci-

men of Bimlipatam jute, it was found that the percentage of cellulose was
nearly the same in all three. The last two were superior to ordinary jute

in the smaller loss in mercerising and the larger increase in weight on

nitration. The reports therefore conclude that Bimlipatam jute (i.e.

Deccan hemp) is deserving of attention.

The seeds yield a clear and limpid oil, and have been sent to England on.

as an oil-seed. They are used in Poona as a cattle food, and the leaves

are eaten as a vegetable.
[Cf. Jacob. Bontius, in Piso, Ind. Utri. re Nat. et Med., 1658, 113 ; Milbum,

Or. Cotnm., 1813, ii., 210 ; Wissett, Treatise on Hemp, 23 ; Pharmacog. Ind., i.,

213-5; Basu, Agri Lohardaga, 1870, 73 ; Kew BuU., 1891, 204 ; 1898 (add. ser.,

ii.), 9, 11 ; Text. Journ., Oct. 1893, 12-3 ; Rept. Ind. Hemp Drugs Comm., 1894,

i., 80; iii.. 107; Agri. Ledg., 1896, No. 11. 84-5; No. 37, 393; 1903, No. 11,

239-44; Dodge, I.e. 192; Mukerji, Handbook Ind. Agri., 1901. 304-6; Mollison,

Textbook Ind. Agri., 1901. iii.. 227-8; Imp. Inst. Tech. Repts., 1903. 69-71, 86-8
;

Joret, Les. PL dans UAntiq., etc.. 1904. ii.. 276; Capital, June 22. 1906. 1142;
July 6. 1905, 8 ; Ann. Rept. Agri. Dept. (all provinces) ; Board of Trade Journ.,

Sept. 7, 1905 (the fibre Canhamo of Rio de Janeiro).

H. esculentus, Lin,n. ; Rec. Bot. Surv. Ind., ii., 84 ; iii., 28, 178. The Lady's

Edible Hibiscus, Lady's Fingers ; ochro or okra, of the West Ladies, bhindi, ^^^^^'
dhenras (or dheras), rdmturdi, bendekai, vendaik-kay, youn-padi-si, tindisa,

etc. A tall herb, cultivated throughout India and naturalised in all

tropical countries. De Candolle regards it as of African origin.

It is largely cultivated by the Natives of India as a garden crop for Vegetable,

the sake of its fruit. It should be sown from April to June in nurseries, seasomi.

and transplanted when about 3 inches high. Weeding should be done

regularly all through the period of growth to keep the soil loose and open.

As a field crop successful cultivation largely depends on rich manuring cultivation.

of the soil. Two varieties, an early and a late, are grown in Bombay, xwo Tarieu«B.

both being sown in June. The acre rate of seed varies from 5 to 10 lb.

and the seed is sown at intervals of about a foot, on ridges three feet apart.

The early variety bears fruits from about August to September, while sariy »nd

the late does so from the end of September to November.
***

In Madras, the early crop is sown in the first week of March and
gathered in the first week of July ; the late crop is sown in the latter part

of July and gathered in towards the end of December. The yield of Yield,

fruit per acre varies from 5,000 to 6,000 lb. The cost of cultivation is

said to average about Rs. 5 per acre, and the profit about Rs. 9. The
bast yields a white fibre which is long, silky, strong and pliant, and Fibre,

composed of fine individual threads. The breaking strain is 79 pounds
dry, and 95 wet. In colour and texture it resembles hemp, and is well

adapted for making ropes, t^vine and sacking, while the residual portions Oord««« u>d

might be utilised for paper-making. There are no statistics of trade in ***

ochro fibre : it is apparently sold only as an adulterant of jute or of
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H. cannahinns. Messrs. Ide & Christie, however, have valued samples
obtained from Cuba at about £18 to £20 per ton, and state that it might
even fetch more with better methods of preparation.

Medicine. The mucilage from the fruits and seeds is used in medicine 'as a

Vegetable. demulcent. The unripe fruit is a favourite vegetable, and the more
mature fruit is sliced, then fried and eaten in curry. In European
cookery its mucilaginous property is taken advantage of in the thickening
of soups, etc.

[Of. Pharniacog. Ind., i., 210-2 ; Duncan, Dyes and Dyeing in Assam, 1896,
27 ; Agri. Ledg., 1896, No. 28, 276 ; 1898, No. 8, 287 ; Dodge, I.e. 194 ; Imp. Inst.
Journ., March 1898, 77 ; Kew Bull, 1898 (add. ser., ii.), 6 j Blackman, Fibres of
the Hawaiian Islands, 1903, 51.]

D.E.P.,
iii., 55-63,
458-61.
Hides and
Skins.

Furs.

ChiefjiEHnds.

Trade.
Stock.

Annua]
Supply.

Exports.

liocal
Trade.

HIDES, SKINS, LEATHER and the Manufactures
thepefrom.—The term '^ Hides" denotes commercially the raw,
dressed or tanned skins of full-grown cows, bullocks, buffaloes and
horses, etc., while " Skins " is applied to those of calves, sheep, goats,

deer and other wild animals. The term " Fur " is used for ornamental
skins, with the hair or wool attached.

It may, perhaps, be as well to dispose at once of the least important group,
namely, the " Furs.''' In addition to the skins of Deer and Antelopes, there
are returned under " Furs " {D.E.P., iii., 458) some 70 different fancy or orna-
mental skins that are occasionally met with in trade. The following are some
of the more important (mentioned in alphabetical sequence) :

—

vytuviiiftm
Jtibutim, the Hunting Leopard ; I'^eilM pm-finn, the Leopard or Panther ;

*'.

Hyrin, the Tiger ; JP. um-ia, the Snow Leopard ; ^Un^teia, two species, the
Martens ; Puturitim vrutim-a, the Ermine or Stoat ; Sciufnti, the Squirrels ;

lnipen, the Foxes ; and rr«i»«, the Bears ; etc. It would seem that in India
some of the smaller skins, such as dog-skins, snake and lizard skins, mole-skins,
frog-skins and the like are utterly neglected, a consequence very possibly of
the climate and the defective methods of curing presently practised.

RAW HIDES AND SKINS.-Supply.—VndeT Live Stock (pp. 732-52)

will be found mention of the chief wild and domestic species and races

of animals, the skins of which appear under Hides and Skins. It is

not necessary to enumerate these again, but it may be useful to state

once more that the live stock of India cannot be far short of a grand
total of 220 millions, of which perhaps 40 per cent, die or are slaughtered

annually. The annual average exports to foreign countries at all events

\rere, for the five years ending 1903-4, Hides (raw and tanned) 12| millions
;

Skins (raw and tanned) 37 millions, or 23 per cent, of the estimated

total stock. But these returns take no cognisance of the hides and skins

used up in India nor of the animals that die or are killed, but of which
the hides and skins are not preserved.

Total Transactions.—It would not be far from correct to affirm

that India's local manufactures in skins and leather are as valuable as her

foreign trade in these commodities (raw and manufactured). In 1876-7

the total of the declared values of the imports and exports, taken to-

gether, was Rs. 3,13,77,912 (or say £2,091,860) ; in 1902-3 the corre-

sponding figure was Rs. 9,27,48,853 (or say £6,183,257) ; and in 1903-4

the total traffic came (less the re-exports) to Rs. 9,71,04,548 (or say

£6,500,000). If the idea of the internal trade being approximately as

valuable as the foreign can be accepted as fairly correct, then during 1903-4

the total turnover of the industries here dealt with (exports plus con-

sumption) would have been close on a valuation of £13,000,000. And
later figures for 1906-7 show a considerable expansion, viz. to a total
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THE CHUMARS OR SKINNERS

(imports and exports, less re-exports) of Rs. 15,94.66,392 (or £10,631,093),

and thus of an estimated total traitic of ny.-r cweiitv*oiie miliions

sterling.

Fluctuations.—But there are a few a8p(>it.s oi importance that had
better be here indicated. For example, the trade in hides and skins, as also

the craft in leather manufacture, are in the hands either of Muhammadans
or of low-caste Hindus. They are, therefore, participated in by a com-
paratively small community. So again the workers in skins, hides and
leather are in Northern India collectively designated chirmfarosh. Then
there are two main classes of hides and skins :

—

hallali (slaughtered),

murdari (dead). The former come from the slaughter-houses of the cities,

the latter from the country. The chumars (the special caste of skinners)

wander about all over the country, and make it their business to skin

dead cattle. In seasons of scarcity and famine they reap a rich harvest,

but it is often affirmed that they are unscrupulous and, when they do
not obtain a sufficient supply, that they are not averse to systematically

poisoning cattle. With them, in fact, cattle-poisoning is held to be a pro-

fession, and to have attained the position of a high art (see Abrus, p. 1).

Moreover, it is believed that a large proportion of the cattle that perish

in India die from preventable causes, such as neglect, drought and mur-
rain. The loss to the country of a large percentage of its cattle far out-

weighs the total value of the traffic in skins and hides, so that the in-

creasing exports in these articles are only too frequently the most certain

indication of widespread suffering and loss. The traffic in hides and skins

is accordingly subject to great fluctuations, concomitant with the vicis-

situdes of the seasons. The famine in "Western India, during the years

of 1899-1901, caused the traffic to become abnormally high, especially

in untanned hides, but, due to the war in South Africa, the prices were
at the same time preserved. The exports for each of those years were
nearly double the normal traffic, but the demand was, nevertheless, brisk.

The difficulty to procure capital—an ever-present cause of obstruction

to all manufacturing enterprise in India—is doubly true of the leather

trades. Religious objection assigns it a position of degradation and
neglect. It became accordingly a monopoly within a restricted com-
munity, and thus not only suffers from want of capital but from the loss

of invigorating competition and popular interest and favour.

Foreign Trade.—The exports to foreign countries from the chief

seaports of India are drawn from the provinces by rail, road and river,

as also coastwise by sea. These may be analysed as follows :

—

Rallborae, etc. — Unfortunately a difficulty is at once presented, viz. the rail-

borne and the coastwise transactions are recorded in cwt. It is thus next to

impossible to obtain a factor by which to reduce these to numbers of hides as
in the returns of foreign trade, since the goods vary so greatly according to

species of animal, size and condition, nature of curing or tanning pursued,
etc., etc. The figures as they stand are, however, relatively of value :—During
1906-7 the railways of India carried 2,517,787 cwt. of hides and skins (raw
and tanned), the bulk being raw. Of that large amount 1,126,302 cwt. were
conveyed to Calcutta and were drawn—from Bengal Province, 350,953 cwt. ;

from the United Provinces, 354,804 cwt ; from the PanjAb, 103,855 cwt.

;

from the Central Provinces and Berar, 57,056 cwt. ; from Madras, 13,974 cwt.

;

from E. Bengal and Assam, 232,036 cwt. ; from Rajputana and Central India,

7,623 cwt.; and from Bombay, 4,816 cwt. The next most important receiving
centres are the Madras Pobts, which, in the year in question, drew 520,856
cwt., namely from the Madras Presidency, 330,512 cwt.; M>-8ore, 38.39S cwt.;
the Nizam's Territory, 44,951 cwt. ; Bombay, 56,901 cwt. ; Central Province*,
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20,705 cwt. ; Panjab, 19,289 cwt. ; and from the United Provinces, 5,441 cwt.
Madras Presidency is third in importance with 217,674 cwt., derived
chiefly from Mysore, 77,677 cwt. ; from its o\^m port towns, 61,434 cwt.
from Bombay (5,518 cwt.) ; from the Nizam's Territory (29,968 cwt.)
Bombay Port takes the fourth position with a supply of 149,048 cwt., derived
chiefly from its own Presidency, 68,823 cwt. ; Panjab, 28,765 cwt. ; United
Provinces, 23,419 cwt. ; Central Provinces, 13,272 cwt. ; Madras, 5,462 cwt.
Then comes Karachi with 139,107 cwt., derived mainlv from the Panjab,
100,404 cwt. ; Sind, 37,385 cwt. ; and from the United "Provinces, 842 cwt.
Lastly the Panjab with a total supply of 113,973 cwt., derived chiefly

from Rajputana and Central India, 32,978 cwt. ; and from the United
Provinces, 58,782 cwt. Looking at these figures from the point of view of

Exports, the Bengal Province supplies 357,794 cwt. : the United Provinces
464,376 cwt. ; Madras 368,127 cwt. ; the Panjab 296,576 cwt. ; Bombay
171,746 cwt.; Mysore 117,866 cwt.; Rajputana and Central India 118,613
cwt. ; Central Provinces and Berar 122,774 cwt. ; the Nizam's Territory
86,183 cwt.; Sind 54,559 cwt.; and E. Bengal and Assam 234,810 cwt.
Thus, so far as the foreign trade is concerned, the supplies come mainly
from Bengal and the United Provinces. Cawnpore is the great emporium
of leather production in India, and the supplies of hides and skins procured
by the tanneries of that town must be very largely drawn from local supplies,

seeing that the imports are comparatively unimportant. This fact necessarily

raises the United Provinces into the position of greatest importance in the
hide trade.

Coastwise.—Turning now to the coastwise transactions, it is ascertained
that the total Imports of raw hides do not normally exceed 25 to 30 thousand
cwt., valued at lOi lakhs of rupees ; of raw skins about 15 thousand cwt., valued
at 7 J lakhs of rupees ; and of dressed and tanned hides and skins about 6J thousand
cwt., valued at 6 lakhs of rupees.

Exports.—In the Review of the Trade of India for 1904-5 it is shown
that, according to the declared values, the prices of hides rose steadily

during the preceding four years, the average price for 1904-5 being 11*4

per cent, in excess of that for the previous year. The corresponding

price of skins, on the other hand, fell 13' 1 per cent. The number of raw
hides and skins exported collectively came to 31,606,246, valued at Rs.

7,05,35,585—the shares being 8,722,520 hides and 22,883,726 skins. The
value of the raw hides exported from Calcutta was 84'6 per cent, of the

total trade. They were consigned to the Continent mainly, Germany taking

144| lakhs ; Italy 66 lakhs ; Austria-Hungary 51| lakhs ; and Spain 22|
lakhs. This left 23 lakhs consigned to the United Kingdom, and 40* lakhs

to the United States. Calcutta also contributes 75'6 per cent, of the total

value of the foreign exports in dried and pickled skins. About the same
percentage (in value) of the foreign exports is usually drawn from India

by the United States. Of the balance, France claimed 29| lakhs, and

the United Kingdom 25J lakhs. The demand in France seems to be

increasing. The later Review for 1905-6 states that the price of hides

continued to rise, the average value per cwt. increasing from Rs. 52-4-8

in 1904-5 to Rs. 55-7-0 ; while that of skins continued to fall, viz. from

Rs. 91-1-6 per cwt. in 1904-5 to Rs. 90-7-1 per cwt. The number of

hides and skins exported in 1906-7 collectively came to 39,806,281

—

the shares being 12,917,227 hides and 26,889,054 skins.

TANNED HIDES AND SKINS.—The most significant feature of the

coastwise returns, abundantly confirmed by most statistical statements

of the Indian trade in hides and skins, may be said to be the fact

that Madras is by far the most important centre for dressed skins, and

that Burma is the chief coastwise market for them. Recently, however,

Bengal has begun to participate largely in this Burmese supply. After

Burma, Bombay affords the next most important local outlet for Madras

634



POSITION OF MADRAS
HIDES

AND SKINS

dressed skins. And this position of importance held by the Madras
Presidency in the traffic in dre88e<l and tanned skins and hides is still

further borne out by a study of the foreign trade. During 1904-5

Madras furnished 91 per cent, of the dressed hides and 73 per cent, of the

dressed skins, Bombay following with a fair proportion of the balance.

The United States of America have hitherto been the most important
market for Madras dressed skins. But within the past few years an un-

happy new manifestation has appeared, namely a decline in the demand
for Indian dressed skins. The export traffic in dressed goods has

recently, in fact, fallen back, and the demand for Bengal raw skins

advanced considerably. This is presumed to be a direct consequence

of the cheaper and more efficient methods of tanning (especially that known
as the chrome process) now largely practised in the United States. It

points to the urgent necessity for Indian manufacturers to advance with

the times or face the total loss of their trade. The tanner who pur-

sues crude methods and continues to employ defective appliances can no
more hold his own against the cheapening process of scientific progression

than the hand-loom cotton weaver can stem the tide of steam-power
prosperity.

Exports.—Thedecline in the traffic in tanned hides and skins, established

within recent years, calls pointedly for serious consideration. The so-called

tanning of India, given to the hides and skins exported, was, and is at its

best, so imperfect and unsatisfactory that retanning in the countries to

which consigned was essential. But however crude it may be, the

business is by no means an unimportant one, nor one for which an
effort should not be made to save it from complete annihilation. In
1900-1 the exports of tanned hides were valued at Rs. 1,46,80,048, and
of skins at Rs. 3,02,61,805, or collectively Rs. 4,49,41,853 (close on three

million pounds sterling). The next year, 1901-2, the collective exports

of tanned hides and sldns were valued at Rs. 2,65,40,461 ; in 1902-3

they were Rs. 2,89,81,866 ; in 1903-4, Rs. 3,09,88,759 ; in 1904-5,

Rs. 2,85,17,173, or approximately one-half the value of the traffic five years

previously. Commenting on this somewhat significant state of affairs,

Mr. J. E. O'Conor wrote, " This transference of the trade from tanned

to untanned skins is likely to proceed in an accelerated degree, to

the great loss and detriment of the trade in the Madras Presidency.

But it must not hastily be concluded that in itself the contraction

of this industry is a subject for regret. If the industry had been

established on a sound economic basis, it would not and could not

have suffered, for all the natural conditions are in its favour, including

cheap and abundant supplies on the spot of skins and tanning substances

and cheap labour. These advantages, however, were not effectively

utilised, in consequence of the absence of capital, for tanning is essentially

an industry in which the possession of large resources counts for much."
" The position, however, may be rectified without difficulty if capital is

forthcoming ; and if it is desired to prove that tanning is a profitable

industry, it may be observed that where it has been undertaken in accord-

ance with sound principle, as in the leading tanning establishments in

Cawnpore and Bombay, it has been an extremely profitable and expanding

business" {Anglo-Ind. Review, April 1903). The returns for 1905-6

show, however, that in the severe fluctuations to which the traffic is ever

subject, the pendulum has once more begun to swing forward. The ex-
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ports recorded manifest a great improvement in tanned hides, amounting
to an increase of 63-7 per cent, in quantity and 87-6 per cent, in value on
tlie figures for 1904-5. The actual value of the hides exported in 1905-6
amounted to Rs. 1,54,80,070, and of the skins to Rs. 2,11,04,250, giving
a total of Rs. 3,65,84,320 ; and in 1906-7, hides Rs. 1,72,96,337, and skins
Rs. 2,72,16,204, or Rs. 4,45,12,541.

LEATHER AND LEATHER MANUFACTURES.-Internal Industries.

—Although the objection to taking life is held very strongly by
Buddhists and to a less extent by Hindus, it has not seriously opposed
the growth of a trade in leather and leather manufactures. From the

most ancient times in India, furs, skins, and leather have been used, and
apparently to much greater extent than is the case to-day. Speaking of

the frontier of India, Stein {Ancient Khotan, 1907, 345 et seq.) de-

scribes in great detail the ancient records, correspondence, etc., written

on leather and wood, which he discovered during the exploration of the

Niya site, and some of which bear the date of the 3rd century a.d. " The
finish given," he says, " to the leather of these ancient documents indi-

cates extensive practice in the preparation of the material." Leather,

when once prepared, was thus not objected to by the early Buddhists of

Khotan, any more than are the leather straps of the sacred books used by
the orthodox Brahmans of to-day, in Kashmir and India generally. Book-
binding in leather Stein regards as dating back to the Hindu period of

Kashmir, and thus long anterior to the Muhammadan conquest. Many
of the stucco statuary and fresco paintings of Ancient Khotan show
personages riding on horses and camels, the saddles and trappings of which

differ but little from those in use to-day ; and the riders are often depicted

wearing high boots of black leather richly embroidered in gold and silk.

These circumstances may thus be accepted as indicative of an ancient

knowledge in leather.

It is not contemplated to deal herein detail with the contrivances and
materials of leather manufacture. The various provincial Governments
of India have recently had prepared a series of publications entitled

Monographs on the Tanning and Working in Leather. These, so far as they

go, are admirable publications, and will be found to afford much useful

information regarding the manufacture and utilisation of leather in India.

Leather.—It may very truly be said that no large industry has changed

more rapidly and completely than that of leather. Every axiom of the

craft and even the reputation of leather itself has changed completely, for

artificial leather is now a regular commodity. But speaking figuratively,

India may be said to be many years behind the times. From being an

industry in which time and capital had to be locked up almost in-

definitely, tanning may now be spoken of as characterised by a

rapidity of production and a turnover hardly equalled by any other

branch of manufacturing enterprise. From being essentially a craft for

manual labour, every stage in the tanning of leather and the preparation

from it of the most artistically finished boots and shoes are accomplished

by complex and intricate machinery. And what is even more significant,

the countries that have responded most energetically to the discoveries

of science and of mechanical skill have usurped or are usurping the leather

trade of the world. Instead of it being now found necessary to retain

hides and skins for a protracted period, subject to the slow action of some

vegetable tanning material, rapid chemical methods (by mineral salts,
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or even aided by electricity) have been called into existence and accepted
with avidity by the trade.

chrom* Proc€Ba.—By the chrome process, for example, superior leather

may be produced from the strongest buffalo hides in seven days, from cow-
hide in twenty-four hours, and from sheep and goat skins in six to eight

hours ; and these operations formerly took thirty days, or as much even as

eighteen months. There are two methods of chrome tanning, viz. by one
or by two vat«. After the required submersion the hides or skins are re-

moved from the drums and piled up on a table for twenty-four hours, so

as to allow the tanning liquors to drain of! slowly, the while completing
the tanning process. Aft^r this the felts are well washed in several changes
of water and are then put into a solution of borax and water to neutralise

any trace of acid. The neutralisation of the acid is a point that demands
careful consideration. After further washing the leather is now ready
to be dyed or fat liquored, according to the purpose for which intended.

A point of great moment is the circumstance that once dried, chrome
leather can never again be sufficiently wetted to allow of treatment, so

that the complete preparation for its final purpose must be undertaken
almost immediately the hides or skins are taken from the vats. The half

process pursued by many Madras tanners it would seem may have to be
abandoned if they propose in the future to adopt chrome tanning. But the

new process is neither expensive nor difficult, and with such improvements
accomplished it is not difficult to understand why salted hides and skins

are preferred to the more expensive half-tanned goods of Indian former
trade. While the discoveries here briefly indicated and others too numerous
to mention have proved of supreme moment to the leather trade of the

rest of the world, the Native tanners of India have stood still and seen

their interests being frittered away. Protracted immersion has for many
years past been admitted as impossible in India. The superiority of

European leather over that of India was accordingly freely acknowledged
as a direct consequence of that circumstance. But now that scientific and
effectual rapid methods have been designed and freely accepted in other

countries, India alone stands aloof and speculates as to the obligation of

Government to aid a decaying industry. With the few European manu-
facturers alone have the discoveries of the past twenty years assumed the

position of guiding and controlling influences in internal reform and
commercial advancement.

Imports of Leather.—But in spite of general backwardness the

leather produced by some of the tanneries, especially those under European
management, is in certain respects fully equal to the best imported article,

and for rough wear the boots turned out by the Cawnpore factories are

even superior (especially when the price is taken into consideration) to

the corresponding imported goods. This view would seem to be supported
by the fact that the imports of unwrought leather do not appear to be
advancing at a rate commensurate with those of manufactured leathern

goods. Thus the imports in 1900-1 stood at Rs. 5,55,911 ; in 1901-2 at

Rs. 4,18,348; in 1902-3 at Rs. 6,61,480 ; in 1903-4 at Rs. 3,81,192;
in 1904-5 at Rs. 3,72,167; in 1905-6 at Rs. 4,24,596; and in 190&-7,

Rs. 5,04,407. If to these figures be added the value of the imports of

saddlery and other goods (except boots and shoes), the grand totals

became in 1903-4, Rs. 26,19,633 ; in 1905-6, Rs. 30,60,820; and in

1906-7, Rs. 32,58,681. - • '-
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THE LEATHEE INDUSTKIES

Indian Tanneries.—Turning now to the statistics of tanneries in

India, it may be said that in 1893 there were 44 tanneries that gave em-
ployment to 3,804 persons. Steadily these would appear to have increased

until in 1902-3 it was ascertained that there were 202 tanneries and 6,200
employees. Of these tanneries, however, 183 were small concerns located

in the Madras Presidency and concerned chiefly in the dressing of skins.

In 1903-4 and subsequent years all the smaller works (those that gave em-
ployment to less than 25 persons) were excluded from consideration, and
43 tanneries were returned giving employment to 7,907 persons. In 1904-5

35 were returned, employing 5,981 persons. Of these 32 were in Madras
(excluding the small skin-curing works). The tanneries of North India

are six in number located in Cawnpore ; four in Calcutta ; three in Bombay

;

and one in Kajputana. The Cawnpore tanneries are by far the most
important in all India. They produce superior leather, which is conveyed
across the country and worked up by the local boot and shoe makers,
saddlers, etc. The Cawnpore factories also turn out very superior boots

and shoes, leather trunks, saddlery, etc., for which a large and growing
market exists.

Indigenous Methods.—But here and there, in every town and village of

India, skins may be seen tanned by certain classes of people. It is no
uncommon sight to find the skins of animals filled with tanning materials

and left suspended from the boughs of trees or from the beams of the

verandahs of the dwelling houses, until the desired change has been accom-
plished in the skin. In other instances crude vats, each containing one

or two skins, may be discovered near the leather workers' houses. The
provincial monographs will be found to contain highly instructive

photographs, not only of such vats, but also descriptive details of many of

the methods and contrivances of leather-curing practised in India. The
tanned skins and hides produced in India by the indigenous tanneries

are traded in all over the country and used up by the village workers.

But the distinctly inferior nature of the leather so used may be illustrated

by the fact that the articles produced rarely fetch much more than one-

fourth the values of the corresponding articles made of imported or

Cawnpore (European factory) leather. So again, Indian leather, owing

to its low textile strength, is unsuited for belting purposes or any necessity

where strength is essential.

Tanning Materials.—India possesses an extensive series of very ex-

cellent tanning materials such as Acacia pods and bark (see pp. 6-7)

;

CuTCH (see pp. 9-13) ; Indian Sumach (see p. 913) ; the Tanner's
Cassia (see pp. 289-90) ; the Mangroves (see pp. 98, 293); Myrobalans
(see pp. 1073-6) ; and many others. By these and such-like materials and by
various methods and contrivances, hides and skins are extensively cured,

tanned and curried and the leather worked up, in response to an immense
though purely local demand. \Cf. Agri. Ledg., 1896, No. 9 ; Hooper, Rept.

on Tanning Extracts, pub. by Inspector-General of Forests, Feb. 1898 ;

Tanning-Producing Substances, Assist. Agri. Chemist to Govt, of India,

1901 ; Hooper, Ind. Tanning Materials, in Agri. Ledg., 1902, No. 1, also

numerous analyses in the Annual Reports of the Indian Museum
(Economic) Laboratory.]

Concluding Observations.—In technical works it is said there are

three chief methods of tanning:—(1) with infusion of bark or other

vegetable materials
; (2) with mineral salts

; (3) with tanning oils. After
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l>tM!j tanned the skins are subjected to further treatment and are finally

.>j)iik(ii of as "dressed."

Hidt's are taunetl principally for sole, belting and harness leather
;

calf-skins for uppers of boots (light leather) and bookbinding ; sheepskins
afiord a variety of leathers

;
goat skins are glove skins, although lamb

skins and deer skins afford good substitutes in glove-making. The thickest

sole leathers are made from the cattle of the less cultivated countries, since

artificial protection seems to tend to render the skin thinner. The cattle

of the River Plate are the chief source of the heavy hides or butts. Castra-
tion gives a more uniform hide, and these are much preferred. Hides of

diseased animals are nearly always inferior, and moreover dangerous, as

there would seem reason for believing that anthrax may be conveyed by
imperfectly cured hides. Similarly the sheep most prized and most care-

fully produced as fleece-yielders afford very inferior skins. Hides may
be preserved by being salted on the fleshy side or by being simply passed
through a solution of arsenic and dried in the shade. This is the modem
practice in India, especially at the yards of the large and important shippers.

BOOT AND SHOE TRADE.—The Imports of boots and shoes have for some
years been increasing rapidly. In 1886-7 the supply was valued at Rs. 1 1,31,258 ;

in 190:i-4 atRs. 27.93,249 ; in 1905-6 at Rs. 34.45,418; and 1906-7, Rs. 29,08.093.
One of the most significant features of this trade is the expansion of American
supply, which even in India has begun to be felt. The Indian market is thus
one of growing importance, and this circumstance manifests the possibilities of
the local industry, already well organised. Every village and town has its

shoemakers. In the cities whole streets are often devoted to them, and one
of the most surprising features of the trade is the very large number of China-
men engaged in it. Native shoes are often elaborately embroidered and even
jewelled. The places most famed for artistic shoes and leather work generally
are in Bengal—Cuttack, Patna and Saran. In the United Provinces—
Rampur, Lucknow, Agra, Jhansi and Saharanpur. In the Panjab—Kohat,
Rawalpindi, Peshawar, Dera Ghazi Khan and Hoshiarpur. In the Central
Provinces—Chanda. In Rajputana—Jaipur and Bikanir. In Bombay—Surat,
Ahmedabad, Poona, Ratnagiri and Hyderabad (Sind). In Soxtth India—Raichur,
Salem, Trichinopoly, Madras and Mysore. These are the chief centres in the
Native trade, but, as already said, Cawnpore stands out pre-eminently as the
commercial centre of the modem trade (European style) in boots, shoes, saddlery,
trunks, etc. Lastly, it may be added that for the past ten years or so India has
begun to export boots and shoes. In 1898-9 this traffic was valued at Rs.3,52,027 ;

in 1902-3 atRs. 10,59,052; in 1905-6 at Rs. 4,88,640 ; and in 1906-7, Rs. 4,68,491.
These exports go from Calcutta and Bombay and are consigned mainly to
Natal, Cape Colony, Mauritius and Egypt, with smaller quantities to England,
Russia, etc. Indian (or, to be more correct, Cawnpore) ammunition boots are
now well known in trade.

Artistic Maautactuns.—Belts, powder-flasks, saddlery, saddle-cloths, etc., etc.,

are extensively produced all over the country, and in some cases the goods turned
out are of superior quality and highly artistic. The " Frontier Belts " of Pesha-
war, Bannu, Kohat find Quetta are well known and in much demand over a
large portion of India. Sambar leather is also richly embroidered, and in the form
of sheets, table-cloths, etc., is extensively used. The localities best known for
the production of these are Gorakhpur in Oudh and Chanda in the Central Pro-
vinces. In the Kamul district of Madras leather mats are quaintly painted,
and in many parts of Rajputana and Bombay leather is admirably stamped and
engraved in bookbinding. The most noted centres for this art are Alwar and
Ahmedabad. In Gujarat an industry has long existed in carving rhinoceros-
hide shields. In some cases, instead of being carved the hide is so cured as to
become almost transparent and of a pale amber colour. [Cf. Ind. Art at Delhi,
1903. 199-205 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 90-5; Blount and
Bloxam, Chetn. for Engin. and Manuf., 1900, 367-95 ; Perkin, Yellow Colouring
Matter in Tan. Mat., Chem. Sac., 1900, 423-32 ; Monographs :—Grant, Leather
Indust. Ph., 1891-2; Martin, Tanning and Working in Leather, Bombay, 1903;
Walton, U. Prov., 1903 ; Hadi, Dyes and Dyeing in U. Prov., 1896, 58-61

;
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HORDEUM
VULGARE THE BARLEY PLANT

D.E.P.,
iv., 255-9.
Conessi
Bark.

Medicine.

Oil.

Wood.

Chandra, Beng., 1904 ; Trench, C. Prov., 1904 ; Chatterton, Madras, 1904,';

Colston, Burma, 1 904 ; Josef Jettmar, Practice and Theory of Leather Manuf.
(Phelan and Hall, trans!.), Jan. 1905; Lawrence, Valley of Kashmir, 1895,379;
Journ. Chem. Indust. (numerous articles), 1896, xv., to 1905, xxiv. ; Board of
Trade Journ., Oct. 1905 ; Arkill, Journ. Agri. Dept. Victoria, 1902, i., 196-9

;

Leather Trades Review ; Boot and Shoe Journ. ; Textile Journ., 1898, 84 ; also 1902;
Hide and Leather Tech. Journ., since 1903 (these and other such technical publica-
tions have been consulted).]

HOLARRHENA ANTIDYSENTERICA, Wall.; Fl. ^r.AI
Ind., iii., 644; Gamble, Man. Ind. Timbs., 484-5; Prain, Beng. Pl.J^
ii., 674 ; Cooke, Fl. Pres. Bomb., 1904, ii., 133. Apocynace^.
Kurchi or Conessi Bark, hara, Jcurra, kuda, harchi, Jcuar, hogar, kachri,

dhowda, dowla, vepali, pala, lettok kyi, etc., etc. A small deciduous tree,

found throughout India and Burma, ascending the lower Himalaya to

3,500 feet, and to a similar altitude on the hills of South India. It is an
associate of sal [Shored robusfa) in Northern and Central India, and of

eng {Dipterocarpns tnhercnlatus) in Burma.
Both bark and seed of this plant are among the most important Medicines

of the Hindu Materia Medica. Garcia de Orta, who wrote in 1563 (Coll., xxviii.

;

reprinted, in Clusius, Hist. Exot. PI, 1605, 227-8 ; also in Ball, Proc. Roy. Ir.

Acad. (ser. 3), i., 412), speaks of this as being called by the Portuguese herba
Malaharica owing to its great merit in the treatment of dysentery having been
made known through the people of Malabar. In The Bower Manuscript (Hoernle,
transl.) repeated mention is made of the drug (kutaja or vatsaka, the bark, and
halinga, the seeds), as also of I'lcrorhixa Kin-roa (kutuka, rohini, katukarohini,
etc.), both of which seem to be regarded as having very similar properties.
The preparation, generally in the form of a solid or liquid extract or of a decoction,
is astringent, anti-dysenteric and anthelmintic. Th3 bark of an allied plant,
^t'vigiitia tinetoria (see pp. 1131-2), has been confused with and substituted
for the true kurchi, and thus led to the latter hav-ing fallen somewhat into dis-

repute. The bark of iifif/htin may be distinguished from true conessi bark
by its darker coloiu* and by its not exfoliating in patches. The seeds yield a
fixed Oil, and among the Santals the wood ash is used in dyeing. The Wood
is white and soft, with an average weight of 38 to 40 lb. per cubic foot. It is

largely used for carving, especially in Saharanpur and Bijnor districts ; in
Assam for furniture ; in South India for turnery. [Cf. Buchanan-Hamilton,
Stat. Ace. Dinaj., 1833, 151 ; Pharmacog. Ind., ii., 391-8 ; Woodrow, Gard. in
Ind., 1899, 382 ; Dutt, Mat. Med. Hind., 1900, 192-5 ; Yearbook of Pharmacy,
1897, 152; 1900, 399; Rept. Cent. Indig. Drugs. Comm., 1901, i., 2, 8-9, 11,

71-2, 142-3; Agri. Ledg., 1901, No. 9, 346; 1902, No. 5, 110; Barry, Legal
Med. Ind., 1902, 449.]

D.E.P.,
iv., 273-84.
Barley.

Varieties.

HORDEUM VULGARE, Linn.: Fl. Br. Ind., vii., 371-2;

Duthie and Fuller, Field and Garden Crops, 1882, i., 9-12, t. ii. ; Kornicke,

Die Saatgerste, in Zeitschrift fur das Gesammte Brauwesen, 1882, v., 113-28,

et seq. ; De Candolle, Orig. Cult. Plants, 1884, 367-70 ; Duthie, Fodd. Grass.

N. Ind., 1888, 69-70 ; Lermer and Holzner, Beitrdge zur Kenntnis der

Gerste, 1888 ; Lisboa, Bomb. Grasses, etc., 1896, 135-7 ; Prain, Beng.

Plants, 1903, ii., 1231 ; Gramine^e. Barley, jav, suj, nas, tosa, yurk,

tkanzatt, satu, barli-arisi, yava, etc.

Habitat.—An annual grass producing many stems from a single grain,

and becoming 2 to 3 feet long. It occurs throughout the temperate and
extra-tropical regions of the globe, and in India is met with from the

plains to altitudes of 14,000 feet above the sea-level.

There are several well-marked varieties, of which the most important

are :

—

var. (a) hexastichon, Aitchs. ; var. {l:i) distichon, Linn. ; and var.

(y) nudum, Ard. Hexastichon, or six-rowed barley, is that which is
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Cultivation

i

I

I

I

most commonly cultivated in India. The only variety hitherto found
wild is *iistirhon, which seemB to be indigenouB to Western Temperate
Asia.

History.—Karloy is amongst the moBt anoiont of cultivated plant*, but as
its foriiiH rcHeiublo ua<;h othor very ciusoly in their properties and Mem to havo
iimi, in uU hinguugoH, cointnon nunioH, it is nut uutiy to ascertain which variety
ia referred to by the t>urly writers. Proofs in abundance exist that one or other
of the forms hns h»Hiu eultivrttod since the remotest times. According to Bret-
achneider, barley is one of the live cereals sown by the Emperor Shon-nung of
C'liinu, who reigned about 2700 B.C. Theophrastus was acquainted with several
forms of barley, and it w&a an important article of food in tlie time of Solomon
(B.C. 1015). The variety hejcatitichon has been found in the earliest Egyptian
monuments, as also in the remains of the later dwellings of Switzerland and of
Savoy. The six-rowed barley is represented on the medals of Metapontes

—

a town in Soutli Italy—of date Gth century B.C. The oldest known Indian (or

rather Central Asiatic) samples of barley are those collected by Stein at Kara-
dong {Ancient Khotan, 1907, 448). The ruins in question had been engulfed
by sand about the close of the 8th century a.d. The variety most frequently
mot with in India is also hrjtamtirhun. Indra is called " the god who ripens
barley," and as still manifesting ancient knowledge it may be added that the grain
is employed in tho ceremonies attending the birth, marriage and death, as also
certain sjicrificial rites. This idea is also borne out by the antiquity of the Sanskrit
name yava {yavaka), which in the earliest times was a general term for com or grain,
but which with time became restricted to what must have been at least a very
important grain—barley ; hence have como the modern vernaculars

—

jav, jau,
Indrajau, jawa, etc. The grain is also closely associated with the Indian Muham-
madans. In the Ain-i-Akbari the crop is said to have been one of the most
important in Afghanistan and Kashmir, a large part of the revenue in these
countries having been obtained from barley by exacting the usual two out of
every ten kherwara produced.

CULTIVATION.—Barley is a rahi crop, sown in October or November,
and reaped in March or April. In Bombay it is generally grown alone, occa-

sionally with a sprinkling of rape or mustard, but in many parts it is often

mixed with wheat, gram, peas or lentils, while rape, Indian mustard and
linseed are commonly sown as borderings. The soils on which it thrives

best are light and sandy, and, as a rule, not highly manured. The number
of PLOUQHiNGS before sowing varies, but four would be a fair average.

The SEED-RATE runs from about 80 to 120 lb. per acre. It is sown by
plough-furrows, the surface of the groimd being subsequently levelled

and beds for irrigation formed. Irrigation, however, may not be neces-

sary, and in districts which enjoy a tolerable certainty of rain it is but
rarely resorted to. Little weeding is required, the crop being left very
much to itself till March-April, when it is reaped like wheat, tied up in

sheaves, and stacked near the homesteads to dry. The preparation for

the market is the same as that for wheat. The total cost of growing an
acre is variously stated : Mukerji puts it at only Rs. 18-8 ; Duthie and
Fuller, Rs. 20-12 ; and Mollison gives for Gujarat, Rs. 51-8-0. Huskless

barley from Saharanpur i.s described in the Kew Bulletin (1888, 271-3).

Areas under the Crop.—From the Agricultural Statistics of British

India, it appears that in recent years far the largest quantity of this cereal

is grown in the United Provinces and in Bengal. The Panjab, North-West
Frontier, Ajmer-Merwara, Bombay, the Central Provinces, Sind and
Madras follow in the order given. The total area under barley in British

India for the year 1905-6 was 7,326,755 acres. Similarly, in the Native

States, the area in the same year is said to have been 418,463 acres, chiefly

in Jaipur, Alwar, Bharatpur and Gwalior.
Bengal.—The Cultivation of barley is mostly restricted to the central
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HORDEUM
VULGARE
Kashmir

THE BARLEY PLANT

and northern districts. It is more especially met with in South Bihar,

where it forms one of the cheapest of foods. In North Bihar (Bhagalpur)

it is of less importance. The cultivation of barley diminishes south and
east, and is practically not grown in Bengal proper nor in Orissa. Though
in recent years Bengal stands second as regards the total area under this

crop, within the province it is comparatively unimportant, the percentage

of the normal area under barley having amounted in 1904-5 to only 2*50.

The total barley area in that year was 1,514,700 acres, and the yield

494,243 tons ; hence if an average be assumed, these figures would show
6 '4 cwt. per acre. In 1906-7 the area was 1,411,100 acres. The chief

localities are usually Patna, Bhagalpur, and.Chota Nagpur. [Cf. Mukerji,

Handbook Ind. Agri., 1901, 245-7 ; Basu, Agri. Lohardaga, 1890, ii., 32-3
;

Banerjei, Agri. Cuttach, 1893, 78-9 ; Rept. Admin. Beng., 1903, 15 ; Ind.

Planters' Gaz., Sept. 19, 1903 ; Oct. 10, 1903.]

tr. Prov. United Provinces.—These provinces Stand first in British India as

regards the total area under barley and the annual output. In 1905-6

it amounted to 4,127,936 acres, of which Agra contributed 3,137,104

and Oudh 990,832. The largest areas were in the Gorakhpur, Benares,

Lucknow and Allahabad Divisions. Duthie and Fuller estimated the

average outturn of unmixed barley at 16 maunds per acre if irrigated, 8 to

11 maunds if unirrigated. [Cf. Cawnpore Exper. Farm Rept. Dist. Gaz.,

U. Prov. (many passages).]

Central Provinces and Berar.—The total area for 1905-6 in these pro-

vinces would appear to have been 11,608 acres, and the chief districts

Jabbalpur, Damoh, Bilaspur and Chanda. Of Berar, 94 acres have
been returned as under this crop.

Rajputana.—The crop is apparently an important one, especially in

Ajmer-Merwara, where, during the ten years ending 1899-1900, it is

returned as having occupied 16*1 per cent, of the average cultivated area.

[C/. Rajputana Gaz., Ajmer-Merwara, 1904, i., 46.] But of the whole

province, in 1904-5, mention is made of a total area of 38,728 acres. In

irrigated land it yields an average of about 7*34 cwt. per acre, but in

dry crop land the average outturn is given as only 1*46 cwt.

Panjab and North- West Frontier.—The system of Cultivation is Very

similar to that in Bombay and the United Provinces, but the practice of

topping an over-leafy crop is said to be common ; the crop is generally

grown unmixed. The total area for 1905-6 was 1,205,678 acres in the

Panjab and 315,272 acres in the North-West Frontier. The most im-

portant localities are usually Ferozpur, Hissar, Gurgaon in the Panjab
;

Peshawar, Hazara and Bannu in the North-West Frontier. [Cf. Mont-

gomery, Barley Cult. Ph., in Select. Rec. Finance Comm. Office, 1885, No.

29 ; Rept. Govt. Agri.-Hort. Gard. Lahore ; Dist. Gaz. Ph. (many passages).]

Kashmir. Kashmir.—According to Lawrence (Valley of Kashmir, 1895, 341),

barley is the most important spring crop, if area alone be considered. It

is not, however, of good quality, and no pains are taken in its cultiva-

tion. In the higher villages, at an elevation of 7,000 feet, there is a peculiar

variety known as grim, or Tibet barley. The grain is naked like wheat,

and it is said that if cultivated at a lower level it takes on the type of

ordinary barley. It is sown in May and June, ripens in August and

September. Barley gives on an average 8J maunds per acre
;
grim, about

4 maimds. [Cf, Assess. Repts. Baltistan

:

—Kaye, Skardu Tahsil, 1901, 8-9

;

Clarke, Kargil Tahsil, 1901, 19, 23 ; also Shirdu Tahsil, 1901, 20-3.1
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MILLING AND MALTING
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VULOARB
Cultivation
Bombay.

I MiUing.
Pood.

Mixed with
WbML

Hombay.—Barley is not extensively groven in Bombay. In 1905-6

the total area was only 23,103 acres. lu that year Ahmedabad grew

11,330 acres; Kaira 3,448; Satara 4,807; Sholapur 1,284; and Panch
Mahals 463. It is generally grown alone, occasionally with a sprinkling

of rape or mustard. In parts of Gujarat wheat and barley are grown
mixed. As in other provinces, it is a light-soil crop, the sandy loams of

Kuira and Ahmedabad district being particularly suitable. Mollison

remarks that 1,500 to 1,800 lb. of grain per acre and about a ton of straw

are considered a full average yield. \Cf. Mollison, Handbook Ind. Agri.,

1901, 44-9.]

Madras.—Barley is a very unimportant crop. For the year 1905-6 Madras
[the total area in the Presidency amounted to only 3,280 acres, all in the

Nilgiris. In Mysore the total in 1905-6 was 1,338 acres.

Milling or Preparing.—The process of cleaning barley for food

purposes is generally carried out by pounding in wooden mortars and
Mdnnowing, or by beating with a flat board. The grain is then ground

into coarse meal from which alone, or mixed with the meal of wheat or

gram, chapattis are made and baked ; or a gruel or pasty mass is made,

to which salt is added and the preparation eaten with garlic, onions or

chillies. In either of these forms it is a staple article of food among the

poorer classes. The grain, thus roughly cleaned and ground, is richer in

albuminoids than the more carefully prepared culinary barley of Europe

;

but at the same time it is more difficult to digest, and is thus partly un-

suited for the dietary of dyspeptics or invalids.

tin
various parts of India barley is now largely employed in the pre-

paration of beer or spirituous liquor, and the use of barley in Europe for

malting and brewing is well known (see Malt Liquors, p. 759 ; Vinegar,

p. 1 109). Mollison gives an account of the qualities which give barley a

special value for these purposes. It is also largely used as a horse and

cattle fodder. In some parts of India the crop is cut two or three times

when quite young, without marked injury to the final yield of grain.

The straw even of ripe barley makes a fairly good fodder when cut

up as hhusa, but is inferior to that of wheat. The grain is a good feed

^^both for horses and cattle, either given alone or mixed with gram.

H[ Properties and Uses.—The chemical composition of ordinary husked chemistry.

^JIndian barley is given by Church as follows :—in 100 parts : water 12*5,• albuminoids 11-5, starch 70*0, fat 1*3, fibre 2-6, ash 2-1. The nutrient^ ratio is here 1 : 6-3 and the nutrient value 84*5. In medicine, barley is Medioiiie.

demulcent and easily digested, and is much used in the dietary of the

sick. Malt extract has become extremely popular both as a nutritive M«it Extract,

and demulcent, and as a means for rendering other medicines palatable.

Trade.—Official trade statistics show the following as the EXPORTS Trade.

^from British India in the six years ending March 31, 1907 :—1901-2, 54,648

cwt., valued at Rs. 1,80,180 ; 1902-3, 63,872 cwt., valued at Rs. 2,27,937 ;

1903-4, 113,120 cwt., valued at Rs. 3,56,421 ; 1904-5, 376,548 cwt., valued

at Rs. 12,68,154; 1905-6, 92,810 cwt., valued at Rs. 3,12,548 ; and 1906-7,

406,067 cwt., valued at Rs. 12,51,753. There was thus a steady increase

till 1904-5, but a sudden decrease in 1905-6. In 1904-5 (the record year)

Bombay exported the largest share, viz. 231,037 cwt. (though in the previous

year it exported only 25,883 cwt.) ; Sind 86,070 cwt. ; and Bengal 59,307.

The relative shares of the exporting centres are, however, subject to

great variation. During the same period the IMPORTS were :—1900-1,
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88,523 cwt., valued at Rs. 3,59,845 ; 1901-2, 14,495 cwt., valued at

Rs. 59,757 ; 1902-3, 628 cwt., valued at Rs. 2,718 ; 1903-4, 21,792

cwt., valued at Rs. 85,505 ; 1904-5, 7,220 cwt., valued at Rs. 28,239
;

1905-6, 25,948 cwt., valued at Rs. 92,487 ; 1906-7, 32,339 cwt., valued at

Rs. 1,09,070.

Prices.—The average wholesale price per 10 mauiids during 1905 varied

in Bengal from Rs. 17-67 in Muzaffarpur to Rs. 19*01, in Patna ; in the

United Provinces from Rs. 17*6 in Meerut to Rs. 22*47 in Fyzabad ; in

the Panjab from Rs. 14*53 in Amritsar to Rs. 20*37 in Delhi.

[Cf. Marco Polo, Travels (ed. Yule), 1871, i., 150, 153 ; Fryer, New Ace. E. Ind.

and Pera. (ed. 1698), 119; Moorcroft, Travels, 1820, i., 204, 268, 276; 1824, ii., 384;
Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort. Soc, 1855, ix., 135; Mason,
Bur'ina and Its People (ed."Theobald), 1883, ii., 96 ; Church, Food-Orains of Ind.,

1886, 99-102 ; Kew. Bull., 1888, 271-3 ; Pharmacog. Ind., 1893, iii., 015-8
;

Agri. Ledg., 1892, No. 1-3 ; 1893, No. 12, 54 ; 1899, No. 7, 49 ; 1901, No.
4, 47; No. 10, 364-5; No. 13, 441; 1902, No. 5, 110; 1903, No. 7, 150,

156, 171-2; 1904, No. 6, 47; Ind. Gard., Dec. 22, 1898, 554; Thorpe, Diet.

Appl. Chem., 1898, i., 490-500 ; Collins, Agri. Ghem., 1898, 13, 22 ; Dutt,

Mat. Med. Hind., 1900, 269-70, 324 ; A. W. and M. W. Blyth, Food Gompos.
and Anal., 1903, 143-5, 171-2 ; Joret, Lea PI. dans L'Antiq., etc., 1904, ii.,

244, 313 ; Leach, Food Inspect, and Anal, 1905, 213, 221, 233 ; Hanausek,
Micro. Tech. Prod. (Winton and Barber, transL), 1907, 349-52.]

HORNS, ANTLERS, AND HORN-W^ORK.—Blanford, Fd
Br. Ind. (Mammalia) 1888-91 (respective pages of species below). Horns
and Antlers are largely utilied in the manufactures of the world, and
in their crude state are fairly extensively exported from India. The
traffic is mainly in the hands of the dealers in Hides and Skins.

The following animals will be found fully discussed under Live Stock (pp. 732-

49), and, as they are the chief sources of the horns of Indian commerce, that
article should be consulted:

—

Boh intHctiis {I.e. 483-93), the breeds of the Ox;
It. bifiMtfifM, the wild and domesticated Buffalo ; b. grunttieuH, the Yak; b. fv<m-
laiiH, the gayal ; ii. yuuvuH, the Bison ; and «. somJni<-tts. the Banting or
Burmese Wild Bull. Cupra {I.e. 501-8), the various breeds of Goat ; f. tt-i/n-

t/t'tts, the Baluchistan, etc., Wild Goat ; f. faironeri, the Markhor; *'. nibirien,

the Ibex. OvIm {I.e. 493-501), domestic Sheep ; o. tioagsaui. the Tibetan
Great Sheep ; o. nuutivn, the bharul ; o. ±toH. the Great Sheep of the Pamirs ;

and o. vtf/itei, the kuch or Wild Shoop of the Salt Range. Lastly, a small
group of transitional animals such as Meniitrua'"* .U'tniaifiis {I.e. 508-12),
the tehr of the Western Himalaya ; h. Jiyiarrins, the Nilgiri Wild Goat.
xeiiiot'hwifiiH hubatiHiiM {I.e. 512—5), the Himalayan Goat-antelope ; x. sittna-

trennis, the Burmese Goat-antelope. VeauiH goi-iii {I.e. 516—7), the goral

of the N.W. Himalaya, or Himalayan Chamois. The itoaetaprint trago-
eanieiiis {I.e. 518—9), or nilgai or Blue Bull. Tetrucems t/imdvieorniH {I.e.

519-21), the Four-horned Antelope. AntHope eervieapra {I.e. 521-4), the Black
Buck. tJtixeiia bt'uimtti {I.e. 526-8), the Indian Gazelle, etc., etc. To that list of

BoviD^—Oxen, Sheep, Goats and Antelopes—has to be added the Deer, such
as CervHittK miinfjnc {I.e. 532—4), the Barking Deer, tervus ojnitt {I.e. 534-51),
the Spotted Deer; (\ «'«»h»»il*'in»»M«, the Kashmir Stag; c €Jnraneeii, the
barasingha ; v. euii, the Manipur Deer or thameng of Burma ; r. porrintm. the

Hog-deer ; *'. imieoioi; the Sambar or Rusa Deer. And JtiiinoeeroH utiivoi'iiia

(I.e. 472-4), the great One-horned Rhinoceros, etc., etc. Such then may be given
as an entuneration of animals from which, in India and its mountainous frontiers,

horns and antlers are obtained. Commercially, however, the horns might
almost be said to be derived from the domesticated oxen—all the others being
special or fancy articles, in which there is but a limited traffic.

Classification.—Horns may be grouped as follows :

—

I. Those that consist of bone and which possess no true horny matter

in their structure.

(a) True bone, such as antlers of deer.
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{b) Epiphyses or separate pieces of bone covered by skin, such as in

the horns of the giraffe.

II. Horns that more or less consist of true homy matter.

(c) Bono tipped by horn, such as in the horns of the prong- liorncd

antelope.

(d) Bono covered or sheathed by true horn, such as in the ox.

(e) True horn throughout, such as the nasal horn of the rhinoceros.

True horny matter is formed by a modification of the epidermal tissue

(the superficial layers of skin) and consists of an albuminoid material

called keratin, a substance identical with the chief constituent of wool.

Horns of the first group are largely exported from India to England,
under the name of deer-horn. The antlers chiefly traded in are thoso

of the spotted deer (30 inches and under) and the sdmbar (40 inches

and under). They are extensively employed in Europe as bone handles

for cutlery, umbrellas, sticks, etc. The second group are valued on ac-

count of the special properties of keratin ; it is elastic, flexible and tough,

and readily softens under heat and allows of the substance being moulded
and welded as desired. Long, straight buffalo-horn is valued as a sub-

stitute for whalebone, and on this account fetches a higher price than
curved horn. Accordingly, the tips are cut oflE and sold separately. The
horns of sheep and goats are whiter and more transparent than thoso of

other animals, and are, therefore, most valued for comb-making, while

certain buffalo-horns are in demand for ornamental work. Perhaps
one-fifth of the horns imported into England are used up in the comb
trade, a small proportion being utilised for fancy work, such as shoe-horns,

scoops, drinking-cups and the like. The solid tips, as also the hoofs of

cattle (which consist largely of keratin), are made into buttons. The long,

straight horns are cut ^nto strips softened in a solution of bi-carbonate

of soda ; the strips being allowed to sweat, are then bevelled and pressed

together, when they unite into the strips that are employed in place of

v/halebonc. In Jaipur and elsewhere in India long straight horns have
similarly been used from ancient times in the manufacture of bows and
arrows.

Trade in Horns and Hornmeal.—The EXPORTS of horn of all kinds

from India were 71,894 cwt., valued at Rs. 12,80,051, in 1876-7 ; a decade
later the quantity had been reduced by nearly one half, but the value

remained the same ; a decade still later the exports were 59,804 cwt.,

valued at Rs. 16,73,241. The traffic is one that fluctuates extremely

according to climatic conditions. In times of scarcity and famine the

exports increase and the horns decline in value, while in times of plenty i^«"n Bombay,

the quantity decreases and the value increases. During 1901-2 the

exports were 62,944 cwt. and Rs. 13,35,759 ; in 1902-3, 71,396 cwt. and
Rs. 17,05,257 ; in 1903-4, 48,405 cwt. and Rs. 12,05,798 ; 1904-5, 61,582

cwt. and Rs. 13,72,375 ; 1905-6, 73,521 cwt. and Rs. 17,49,944 ; and in

1906-7, 78,771 cwt. and Rs. 16,91,532. Usually about 50 per cent, of

the trade goes from Bombay, and approximately a similar proportion

of the total is consigned to the United Kingdom—the shares taken in

1899-1900 having been 45,660 cwt. ; in 1903-4, 25,718 cwt. ; and in

1906-7, 26,678 cwt. France is the next most important receiving country,

having taken in 1899-1900, 25,590 cwt. ; in 1903-4, 13,226 cwt. ; and in

1906-7, 32,887 cwt. The share contributed by Calcutta is ordinarily

little over half that of Bombay. The imports drawn by India from foreign
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countries (by sea) are unimportant, in 1903-4 having been only 353 cwt.,

valued at Rs. 75,041 ; and in 1905-6, 316 cwt., valued at Rs. 69,318.

The examination of the returns of trade carried by rail and river

reveals the fact that the chief provinces of supply are Bombay, the
United Provinces, Central Provinces, the Panjab, Bengal and Madras.
Official returns of the trade of England and Continental countries

distinguish as a rule the traffic in deer horns from that in buffalo, and
judged from these it would appear that India is one of the chief countries

from which the former are obtained. Indian trade statistics do not separate

the two, so that the returns reviewed above are for all grades collectively.

Indian Industries.—The chief forms of horn used in the Indian craft

{Jcangi-sdz) are buffalo and bison horn, since there are religious objections

to the use of cow-horn. A cup made of rhinoceros-horn is much prized

by Hindus, but it is too scarce a material to be generally used. Buffalo-

horn is by far the most largely employed in India of all horns, but it is

the least beautiful. It is made into cups, tumblers, combs, musical instru-

ments, work-boxes, powder-flasks, bows and arrows, hukka mouth-pieces,

scent-bottles, snuff-boxes, sword, dagger and knife handles, and many
other such articles. The centres of the trade are Cuttack, Monghyi,
Satkhira (Khulna), Hughli and Serampore in Bengal, where combs,
brooches, necklaces, snake bangles and the like are made. Rajputana,
Jaipur and Kota are famed for their horn works. Rajkote combs, Baroda
spoons, Kathiawar knife-handles, Surat and Ahmedabad veneered boxes
and Baroda animal toys of horn are all well known. In Mysore, um-
brella-handles, powder-boxes and buttons are made of buffalo-horn, and
often richly inlaid with ivory and copper. But it is in Vizagapatam
that horn veneered work may be said to have assumed the condition of

high-class ware. In Ratnagiri and Savantvadi,a fair trade is done in

bison-horn work. Aitken {Agri. Ledg., 1897, No. 10) wrote a most
interesting account of the industry in the former locality. Perhaps
the most instructive feature of that publication may be said to be the

method of softening the horn. It is coated with cocoanut-oil and heated

before a fire until it becomes sufficiently soft to allow of its being pulled

out and moulded into the desired shape.

[Cf. Royle, Prod. Res. Ind., 4; Lewin, Wild Races S.E. Ind., 306; Mukliarji,

Art. Manuf. Ind., 148-9, 279-81 ; Forsyth, Highlands C. Prov., i., 278-9

;

Hoey, Monog. Trade and Manuf. N. Ind., 130-1 ; Birdwood, Ind. Art., ii., 218
;

Ind. Art. at'Delhi, 1903, 194-8.]

HYDROCOTYLE ASIATICA, Linn. ; Fl. Br. Ind., ii., 669
Cooke, Fl. Pres. Bomb., 1903, i., 562 ; Duthie, Fl. Upper Gang. Plain, 1903

390-1 ; UMBELLiFERiE. The Asiatic Penny-wort, brahmi, hrdhmaman
duki, tholkuri, karivana, valldrai, mandukaparni. A small herbaceous

plant, found throughout India from the Himalaya to Ceylon at altitudes

up to 2,000 feet.

The medicinal properties of this plant were known to Sanskrit writers of

very remote times, and the early European writers on Indian Materia Medica
were also acquainted with the plant. The parts generally employed are the
leaves, dried by exposiire to the air and ground to a powder. The powder is of

a pale green coloiu* and exhales a slight characteristic aroma. It is an alterative,

tonic and a local stimulant, said to be efficacious both as an internal and ex-
ternal remedy in ulcerations, eczema, leprosy and other cutaneous affections.

The chemistry of the leaves was first investigated by Lepine in 1855, who found
they contained oily and resinous constituents, with mucilaginous principles and
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SOURCES BOTANICALLY
INDIA-RUBBER

CAOUTCHOUC

tannin, to wtiich collectively he gave the name of ueflarln, a word derired from the
Tamil name of tho plant. [Of. Christy, New. Comm. PL, 1878-88. 68-62 ; Phar-
macog. Ind., ii.. 107-10 ; Waring, Baz. Med. of Ind.. 1897, 75-0 ; Pharm. Joum.,
July 1, 1899. Ixiii., 16-7 : Dutt, Mat. Med. Hind.. 1900, 170 ; Jiept. Cent. India.
Drugs Comm., 1901, i., 14, 62, 146, 179.]

I

INDIA-RUBBER, CAOUTCHOUC OR GUM ELASTIC.
— Caoutchouc, like gutta-percha, is a vegetable inspissated milk or latex.

In both cases the substance consists of a hydrocarbon, forming corpuscle-

like bodies floating in a fluid. Gutta-percha becomes soft and plastic in

hot water and may be moulded into any desired shape, which it preserves

on cooling. Caoutchouc, on the other hand, is not softened by heat, is

impervious to water, alcohol and most acids, etc., and retains its elasticity

for a considerable period. Gutta-percha is chiefly obtained from trees

that belong to the SAPOTACE.ffi:, while caoutchouc is derived from certain

plants which have been placed in three widely different natural orders.

These are Funttunia, Hancornia, Lfindolphia and U'illoiif/hheia

of Apocynace^ ; CaMUloa and Ficus of Urticace^, and 11even and
Manihof, of Euphorbiace^. The plants that afford gutta-percha and
india-rubber thus manifest no definite botanical affinity, except that they

are mostly natives of tropical countries. In the plant tissue caoutchouc

circulates within certain anastomosing vessels which are distributed

throughout the middle, or more rarely the inner layer of bark. [Cf.

Lecomte, Joum. d'Agri. Trop., 1903, xvii., 375.] A far larger number of

plants possess milk (and even a caoutchouc-yielding latex) than those

generally viewed as the sources of india-rubber. The term caoutchouc

is sometimes used synonymously for india-rubber, but it more correctly

denotes the pure hydrocarbon isolated from the other materials with

which it forms the impure rubber of commerce. Caoutchouc is highly

elastic, lighter than water, has neither taste nor smell, is fusible at about
248° F. and inflammable at higher temperatures.

Methods of Agglutination.—When the bark of plants containing rubber

is cut, the milk exudes, and in time hardens on exposure to the air. This

agglutination may be hastened by adding salt water, alum or acetic acid

to the milk ; but these, more especially salt, increase one of its defects,

viz. the hygroscopic property by which it becomes moist and sticky, and
in consequence they injure it commercially. A favourite but wasteful

method is to allow the milk to flow into holes in the ground and to be

left there till the water, etc., has Gained off. Boiling the milk is the

system followed in Lagos, while in the Amazon valley the smoke of a

smouldering fire, combined with moderate heat, is the system almost

universally pursued with Para rubber. In a few cases the milk is simply

allowed to dry as it trickles down the stem. This gives the Scrap Rubber
of Ceara and a good deal of that of Assam and Penang. The alum (or

Penang) process was recognised as being useful for Assam, where the

humid atmosphere operates against the drying of the rubber. Dr. C. 0.

Weber, in a series of articles contributed to The India-rubber and GtUta-

fercha Trades Journal in 1902, also 1904, has stated the facts regarding

coagulation briefly as follows :

—

1. That the so-called coagulation of rubber by acids or alkalis is
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erroneous in that it is only the albumen which is coagulated by these

substances, and not the india-rubber itself.

2. That the albumen contained in latex is very harmful in many
respects, and that it ought to be as far as possible eliminated from the milk

before attempting to agglutinate the rubber.

3. The method he recommends for coagulation is briefly as follows :—

j

First mix the latex with water, at least five times its volume. In caseai

where the latex is thick, actual boiling water may be used wdth advantage.

In this state it can be easily strained to remove impurities. After this,

add formaldehyde in the proportion of 8 oz. to a petroleum barrel ; stir

well and let it stand for twenty-four hours, when the rubber will collect on
the top and can be lifted out in one mass. In order to remove any traces

of albumen that may be suspended, the rubber should next be cut into.,

strips and subjected to a thorough washing upon an ordinary rubbe

washing-machine. [Cf. Weber, Chem. India-Ruhher, 1902.]

But the use of formaldehyde does not seem to have been the success

that Weber anticipated, though his recommendation for cleanliness

and repeated washing has been universally accepted. BifEen {Annals of

Botany, 1898, xii., 165-71) suggested the use of a centrifugal separator.

The milk is mixed with 50 per cent, of water, and set revolving for a

time. It is then found that the rubber floats on the top in a thick massj^

The albuminoids, etc., and all the adulterants are found below. It haff'

next to be admitted that by many recent writers the value of centrifugal

force has been denied, and special machinery patented in which the merit

claimed is that they do not involve centrifugal action.

Indian Planting and Gardening (March 29, 1900) published a letter

from Faber that gives particulars of a method of extracting caoutchouc

from dry bark, said to have been discovered by a French chemist, M. G.

Deiss. This process consists in keeping slices of bark and roots soaked

in dilute sulphuric acid while being heated. The woody portions become

decomposed and can then be washed out, thus leaving the rubber in a

pure state. For other methods of extracting india-rubber by solvents or

mechanical processes the reader should consult Gerber's article on that

subject. [Cf. Journ. Soc. Chem. Indust., 1902, 414-5 ; Kew Bull., 1898,

177-81 ; Mathieu, Agri. Bull Straits and Fed. Mai. States, 1903, ii., 18-21

;

1905, iv., 223-4.

Composition of Rubber.—India-rubber may be said to consist chemi-

cally of two substances—an elastic material, on which its merit depends,

and a viscid resinous substance readily oxidisable, to which it owes its

depreciation. Hence the greater the.percentage of resin the less the value

of the sample. The property of the elastic substance also varies, and in a

marked degree, between that obtained from one genus of plants and that

of another, so that every gradation exists from the non-elastic hydrocarbon

known as gutta-percha (which see, pp. 625-8) to the finest gum elastic.

Caoutchouc yields by dry distillation a mixture of simpler hydrocarbons,

called oil of caoutchouc or caoutdwucin, which forms an excellent solvent for

caoutchouc and other resins.

History.—During the second voyage of Columbus it was noticed that the

inhabitants of Hispaniola (Hayti) played with balls made from the gum of a
tree. In 1770 Priestly recommended the use of that substance for the purpose

of erasing pencil markings, hence the name " rubber." The article was new to

Europe, and the proposed utilisation of it excited some interest. It was not,

however,f"until 1820 that the beginning of the modem industry can be traced.
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Three years l«t«r Muckintoah created tho waterproofing trade by diiutulving
rubber in nnplitiiii. NolHon Goodyear in 1839 vuIcaniwMl it, and thin rapidly
led to tho production of obonite. Rubber and its products may now be apoken Bboolu.
of an indinpoiisablo to the domestic life and to manufacturing and •nsinaeiing
enterprises of the entire human race. J. G. Baker wrote in 1886 {GardT^^im.,
XXV., 363) an interesting nrticlo on the production of this nil-important 8ub«tanoe,
Port of the supply, he then wrote, comee from Soimr Amkuica, shipped from
Para and CnrthaRpna, part from Sibrra Leokb, Mozambique and Madagaaoar,
and the remainder from tropical Asia. After exhibiting tho botanical and
geographical eupplios. Baker dealt with the future, and what he then urged
regarding cultivation haa proved the keynote to present succemes. So in the
same way Sir George King, while reporting the introduction of tMtttiotpHin into
the Botanic Gardens of Calcutta, observed that the exotic rubbers " with the
exception of frn>-a are either very large treee or climbers : and although it may Trew uid
pay well to collect rubber from them in their native forests, where they have ^^liabw*.

grown to maturity without cost to the collector, it is quite a different matter when
their planting and protection have to be paid for, and their coming to maturity
has to be awaited for years." That opinion hos since been somewhat modified,
though, so far as the interests of the European planters (who are at most temporary
residents in the tropics) are concerned, not materially. The plantations established
by the Government of India have, however, begun to prove of considerable value,
as have also some of those mode by private enterprise. Indeed, the experience
of the past few years would seem to show that perhaps greater success may
attend private enterprise in this direction than was currently believed a few
years ago.

Conditions of Success.—The whole question of rubber production Success.

seems to turn on the cultivation of quick-yielding species, on superior Oo°«J'w«*

methods of causing and securing the flow of milk, and on the high prices

prevailing for carefully prepared rubber. The production of caoutchouc
by the spontaneous change of the hydrocarbon isoprene is not at present isoprenc

of practical importance. Many of the oxidised -oil products now being
manufactured manifest not a few of the properties of rubber and seem
destined to relieve the strain for supplies of the natural article, but they
have all one serious defect, namely they possess no elasticity. Accordingly,
the fear of over-production of natural rubber, most writers think, is at
present infinitesimal. [Cf. Ind. For., 1898, xxiv., 187 ; Kew Bull., 1899, 27 ;

Journ. Sac. Chem. Indust, 1902, xxi., 56 ; 1904, xxiii., 556.]

Modern Demand.—The growth of modem demand for rubber may be Demand.
manifested by the following : the exports from the Amazon valley alone in

1864 came to close on eight million pounds, and thirty years later (1904)
they came to sixty-seven million pounds, a quantity that represents the
systematic tapping of twenty million trees, and which fetched over thirteen Twenty MUOun

milUon pounds sterling (see p. 660). In India, Ceylon and the Federated
^^*^

Malay States rubber cultivation is being vigorously prosecuted, and the
future seems destined to see a still further expansion in these countries.

Asiatic Production.—In Ceylon during 1905 there are believed to have Ceylon,

been 40,000 acres devoted to Jlei'ea and to a lesser extent to Castilloa
rubber trees. The plantations are mostly within the valleys, but some
extend up to an altitude of 2,000 to 2,500 feet. It seems an accepted

axiom that the higher Hetea is planted, the slower it will grow and
the less the yield. f'atttitloa ceases to be profitable in Ceylon at

altitudes above 1,500 feet. It has recently been urged, regarding

Ceylon, that it might pay to extend plantations of these rubbers into

tracts that have to be systematically irrigated. Speaking of South India,

Mr. Proudlock, Curator of the Government Gardens on the Nilgiri hills,

made an interesting discovery, viz. that ('astilloa trees three or four Omuuo«.

years old, in the Barliar plantation (2,400 feet), yielded a somewhat
" •'649
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gummy substance destitute of the properties of true rubber. Fifteen

months later these self-same trees yielded a better quality of rubber

;

hence he concludes that the change from yielding a gummy substance

to yielding a true rubber coincides with, or closely follows the period

when the species first begins to produce ripe seed. In Travancore much,^

interest has been taken by His Highness's Government in the allocatioi

of suitable tracts within the valleys of the State for rubber plantations.

Commercial Rubbers.—The rubbers of commerce are {a) the biscuit

and bottle rubbers of South America, such as the Para (the most impor^

tant) which comes from Brazil, Venezuela, and recently from Ceylon anc

the Straits. (6) Castilloa, such as the Central American rubbers, of whicl

there are certain grades :—Nicaragua, West Indian, Honduras, Mexicai

Guatemala, Panama and Peruvian. These appear in Blocks, Sheets or*

Scraps, (c) The true Ceara is a dry rubber, very elastic, and free from
stickiness ; it coagulates in tears forming scrap, {d) Pernambuco and
Mangabeira are coagulated with salt and are accordingly " wet " rubbers,

(e) Numerous trade forms of African rubber, such as Gambia, Sierra

Leone, Lagos, Gold Coast, Congo (ball), Calabar, Cameroon, Batanga,

Liberian, etc. (/) Mozambique (ball). Sausage (liver), Madagascar (good

and fine, also black), {g) Asiatic, such as Assam, Rangoon, mostly scrap

rubbers formed into cakes, slabs or loaves. Qi) Javan, Bornean, New
Guinea, etc., rubbers (see Gutta-percha, p. 626).

[Cf. Thomas Bolas, India-rubber and Outta-percha Indust. (six lectures), in

Joum. Soc. Arts, 1880, 753-813 ; India-rubber and Outta-percha Induct., in Ind.

For., 1898, xxiv., 111-9; Rubber, in Queensland Agri. Joum., 1899, v., 410, etc. ;

Morris, Sources of Comm. Rubber, Cantor Lect. in Joum. Soc. Arts, July 1898,

745-96; Sadebeck, Die Kulturgew. der Deut. Kolon., 1899, 268-81; Wiesner,
Die Rohat. des Pflanzenr., 1900, i., 356-89 ; Semler, .Trop., Agrik., 1900, ii.,

692-724 ; Nisbet, Burma under Brit. Rule and Before,' 1901, i., 439 ; ii., 87 ;

Beihefte zum Tropenpfl., 1905, vi., 74 ; Joum. Soc. Chem. Indust., 1882, i., to 1905,

xxxii. ; Kew Bull, (add ser., vii.), 1906 ; Tschirch, DieHarze und die Harzbehiilter,

1906, ii, 989-93 ; Herbert Wright, Rubber Cult, in Brit. Empire, 1907 ; Hemsley,
Kew Bull., 1907, 153-6 ; The Ceylon Rubber Exhibition, in Agri. Joum. Ind., 1907,

ii., pt. i., 73-80.]

The following, in alphabetical sequence of their scientific names, may
be given as a brief statement of the india-rubber yielding plants of the

world in which India is presently interested :

—

D.E.P., Castilloa elastica, Ceru. ,- Hemsley, I.e. 156 ; Urticace^. Central American,
iv., 364-5. Panama and Nicaragua Rubber. Torquemada was the first to mention the
Castilloa. rubber of Mexico. He gave it the name of ule. Long years after, Cross success-

fully introduced the plant to the Old World. In 1876 he conveyed live plants

to Kew Gardens, and from that supply the plants that first reached Ceylon and
finally India were distributed by Sir William Thiselton-Dyer. Willis and Wright
(Handbook Veg. Econ. Prod. Ceylon, 1901, 41-5) give many useful particulars

regarding the experience gained in that country. Mr. W. S. Todd subsequently
was successful in having conveyed from Mexico and San Salvador seeds which
he germinated in Burma and ultimately sent supplies to Samoa, a fact of some
interest, since the seeds of this species are believed to lose their vitality very

Two Forms. rapidly. But there are two species of cwsfi/Zoa that yield rubber, and compara-
tive studies have not as yet established which is the more preferable for special

cultivation. The Indian and Ceylon plant is chiefly c. eiantica, the Mexican
species, and c. Tuuu, that of British Honduras and Costa Rica. This is the

tunu rubber or el hule m^xcho (the mule-rubber), but is not the mule-rubber of

Brazil.

Manson {Ind. For., 1901, xxvii., 75-96) furnishes much useful information

regarding the India-rubber plants of India. Of this species he remarks that it

is cultivated in Mergui under wrong conditions, namely on swampy gound. He
Indian reconmiends that it should be tried in Tenasserim on hillsides with a western
Experience. aspect. The plant has been fairly successfully grown on the hills of South India,
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an. for oxample, near Cnlicut and Malabar, as aUo on Ute NUgiri hill* (Barliar).

S|»'aUiu^ uf oxperionco gained in Bangalor, Cameron {R&pt. Oovi. Bot. Oard.,
l'.ii)'J-:(. app. ii. and iii.) says thin plant in intermediate between Para and
r<<iira. roquiring neither the tropical hunndity of the former nor the open and
coinparativoly dry conditions of the latter. It ia, in fact, a fcree for toe ooflee

zone. Ho accordingly recommends it for the moist regions of the hills, and
Coara for the plateau of Mysore. [Cf. Morris, Cantor Ltct. I.e. 761-6 ;

Girc. Roy. Bot. Oard. Ceylon^ 1898, ser. i., 96-104 ; 1903, 126-9 ; Cook, Joum.
Aqrx.-Hort. Soc. Ind., 1904, 30-43 ; BuU. Imp. Inat., 1903, 160-7 : 1904, 32-8 ;

Trop. AgrUL, 1905, xxv., 160-6, 190-200 ; Board of Trade Joum., 1906, 134-6 ;

Tschirch, I.e. 1008-9 ; Wright. Rubber Cult, in Brit. Empire, 1907, 20-1 ; Herbert
Wright, Cocoa, 1907, 78-9 ; Rubber Exper. in Bomb., in Agri. Joum. Ind., 1907,

ii., pt. i.. 81 ; Kcw Bull, 1!)07, 103.

Cbonemorpha macrophylla, Q. Don. ; Apocynaoejb. A large climbing shrub met
with in North and East Bengal and the moist tropical forests of India generally

from Kuniaon to Travancore. Recommended as worthy of trial as a new source
of rubber, but from experience gained at Buitenzorg the subject does not seem
encouraging. \Cf. Kew Bull., 1896, 186 ; Manson, I.e. 4 ; Bull. Imp. Inat.,

1904, IGC]
Cryptostegia grandlflora, it. Br. ; AscLBPiADACEiB. An extensive climber, fairly

common on the western and southern tracts of India, and is stated to have
been repeatedly cultivated with a view to the utilisation of both its milky
sap and beautiful fibre. So long ago as 1893 the rubber prepared from it

was reported on in England aa "hardly equal to Ceara rubber from Brazil,

although its general qualities are very encouraging." [Cf. R.E.P., Comm.
Giro., 1898, No. 2; Ind. For., 1898, xxiv., 429; Dunstan, Offlc. Repta., 1903-4;
Wright, I.e. 28.]

Ecdysanthera micrantha, a. dc. ; Gamble, Man. Ind. Tiwha., 488; Apocy-
nacEjB. a large climbing shrub common in the Darjeeling Himalaya at 3,000 to

6,000 feet, also in Assam, Sylhet. the Khasia hills and Burma. In Burma it is

known as nwedo.
Recently a sample of the milk of this plant was furnished by the Conservator

of Forests, Tenasserim, Burma, to the Reporter on Economic Products to the

Government of India, with a view to obtain particulars as to the value of the
caoutchouc find suggestions for a method of coagulation to be adopted with
the milk. It was ultimately examined by Dunstan, who gave the analysis as
caoutchouc 84*1 per cent., resin 11 •5 per cent., and insoluble matter 4*4 per
cent., with ash 1-3 per cent. The rubber was pronounced of a good quality.

Further analysis will be necessary, the report continues, before the above results

can be accepted as representative, but if furnished in quality corresponding
with the sample analysed, it would be readily saleable.

Ficus elastica, Eoxb. ; Fl. Br. Ind., v., 508-9 ; King, Ann.

Bot. Gard. Calc., 1888, i., pt. i., 45, t. 54 ; Gamble, Man. Ind. Timbs.,

641-3 ; Brandis, Ind. Trees, 603 ; Manson, I.e. (reprinted as Comm. Circ.,

1901, No. 4, 6) ; Hooper, Rept. Labor. Ind. Mus. (Indust. Sec), 1903-4,

26; Reinhorz, Agri. Ledg., 1904, No. 4; Bald, CuU. of Ficus elastica,

1906 ; Coventry in the Forest Bull. Ind., 1906, No. 4 ; Mann, Assam Rubber

and its Commercial Prospects, in Agri. Joum. Ind., i., pt. iv., 390-8 ; Kew
Mus. Guide, 1907, No. 1, 195 ; Urticace^. The India-rubber Fig, Indian

Caoutchouc Tree, the bor, attah bor, kagiri ranket, lesu, yok baumdi,

nyaung kyet paung, etc. The Karet rubber of West Java—a name which

Manson points out may have been derived from the Burmese kayet (kyet).

A gigantic tree having its leaves and shoots perfectly glabrous, and
which usually sends down from its branches numerous aerial roots. It

frequently germinates naturally from droppings of birds, and is conse-

quently often at first epiphytic. "When under these circumstances it

chances to become attached to another tree it grows slowly for the first

six to ten years, and when its roots have reached the ground it usually kills

the foster plant. It then grows more rapidly^and becomes an immense

and very lofty tree (from 100 to 200 feet in height). It is met with on
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the outer Himalaya from Nepal eastward to Assam, the Khasia hills and
Burma, being especially plentiful in the Hukong valley. It usually occurs

in altitudes from 1,000 up to 3,000 or sometimes as much as 5,000 feet.

It is now largely cultivated both as a shade or ornamental tree and as a

source of rubber. For the latter purpose plantations were established in

Java as early as 1872, and in Assam in 1874.
Reports on INDIA-RUBBER PLANTATIONS.—From the Assam Forest Depart-

ticms
* ment Keports of 1897-8 it may be learned that 88 acres were planted

with this fig in Kulsi during 1873-7, and that in 1898 there were 2,411

trees on that plot having an average height of 87 feet 8 inches and mean
girth of central bole of 6| feet ; further that in 1878, 13 acres were

,''' planted, and the trees were in 1898, 81 feet in height and 9 feet in

girth ; that 25| acres were planted in 1883, and the trees on this

extension were, when reported on, 67 feet in height and 5 feet in

girth ; and lastly that in 1884 there was a still further addition made of

..Tr.aLO: 33| more acres, the trees of which were found in 1898 to be 55 feet high

and 4^ feet in girth. In the report for 1904-5 {Prog. RepL For. Admin.
Assam, 9) it is stated that " 56| acres were exploited, 4,100 trees tapped
and 2,550 lb. of rubber obtained. The yield of rubber varied from 62i
lb. per acre in the plantation of 1878 to 30^ lb. per acre in Block II. of

the plantation of 1883." " The cost of tapping was Rs. 672 or annas 4,

pies 3 per lb. ; and of the rubber obtained, 1,488 lb. were sold for

Rs. 4,020-6, or Rs. 2-11-3 per lb. ; 3 lb. were kept as a sample and
1,059 lb. sent to London for sale."

Charduar In the Charduar plantation there were in 1898, 1,700 acres under this
Plantation.

£g_ Experimental tappings were made in 1896-7 and 1897-8. These

gave for 21 trees 46 and 48 lb. of rubber respectively, i.e. 2" 19 and 2*29 lb.

per tree. The rubber produced was in England valued at 2s. 3d. to 2s. 9d.

per lb. In the report for 1904-5 it is said that " in the Charduar and
Bamoni Hill plantations, Darrang Division, 367^ acres were worked, 7,103

trees tapped, and 9,817| lb. of rubber obtained. The yield of rubber

varied from nearly 37 lb. per acre in compartment 3 to 17J lb. per acre

in compartment 11 of Charduar. In Bamoni Hill plantation only 5 lb.

per acre were yielded, but this is accounted for by tapping being confined

to small suppressed trees." Home {Ind. For., 1899, xxv., 70) estimates

the annual yearly outturn from these Government plantations at 8,000 lb.

of rubber, which at 2s. 8d. would give a gross return of Rs. 16,000 or a

net return of Rs. 10,400, or say 9 per cent, on the capital cost of the

plantations. But does this estimate include the cost of management,
rent and interest ? Plantations on a much smaller scale have been

attempted in Madras and Mysore.
Seed. PROPAGATION.—According to Claud Bald, " the prime requirements for

raising this rubber are two : high, or well-drained land, and a hot steamy climate."

Fruit is produced from March to October, but according to Bald, tlie best seed
Seasons.

jg obtained in the hottest months, May, June and July. When collected the
fruits or figs are dried in the sim and mixed with powdered cliarcoal to preserve
tlioiu. They are about the size of peas, and at the time of sowing are broken
up, and the seed thus sown mixed with portions of the disintegrated fruit. Light,

sandy loam is most suitable for seed-beds and the best time for sowing would
appear to be during the rains, viz. from June to September ; but in some of the
Government experiments the sowings are made in January and others in October.
Bald recommends sowing in seed pans or boxes covered with glass. The seed

is lightly scattered over the surface of the ground, and germinates about three

months later. But the drainage of the beds must be perfect, and the ground
allowed to become neither very wet nor very dry, and at the same time the plants
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must be sliaded from the sun for some time. When 2 to S inohM high. t)u>

soedlings should Im> tranRplanted to a proporly dug nursery-bed. well raiaed aod
(Iraintnl. They should thon be plantod in hues about one foot apart. Wbeo
1 to 2 foot high, thoy nuiy be put out in thoir pormunent ]><i.<i(iMiiM but it ia pr^*
ferable to retain them in tlio nursery till they are lU t<> i^h, ao aa to
prevent theiu being eaton by aninials. In artiiicial plan' m found that
rubl)er grows best on mounds. In the Kulsi plantation of Ammuu, line* are out
through the forest 20 feet wide and 50 feet apart from centre to centre. On
thene lines 1 5-foot stakes are ])ut up 25 feet apart. Round each atako a mound
is thrown up, 4 feet high, on which the rubber aeedlinga are planted. In the
Charduar plantation the lines are 100 feet apart and the trees plantod 50 feet

apart, but the cleared lines of 20 feet wore fountl inHiilliciunt and so were wideiunl
to 40 feet, thus eflectually checking drip and affording the light iiec«msary for full

growth. The trees may also be propagated from cuttings, wliich inuHt bo from
young Heshy shoots obtained by pollarding several branclies of an old tree and
allowing them to send out shoots. The best time to take cuttings is May and
,)ime. Both in Sikkim and Assam the epiphytic tendency of the plant lias lioon

Himulated by tying seedlings or cuttings growing in baskets on to trees and
allowing tliem to become attached to and to kill the trees in tlie way already
mentioned. Gamble gives a full account of the methods of propagation pursuinl

in various plantations which the reader should coiisult, ua also the pamphlets by
iiald and Coventry.

INDIAN CAOUTCHOUC.—Most of the India-rubber procured from India lia.^

been collected from wild trees in the natural forests. It is collected by the hill

tribes in tracts beyond the British frontier, and sold to the people of the plains
in the form of balls that have to be carefully examined for stones or mud placed
in the centre. The Government plantations have recently begun, however, to

contribute a superior rubber, the proportion of which is likely to be yearly in-

creased. The latex is collected during the dry months. Eight oblique cuts are
made on the main stem, sloping downwards and at a little distance from each
other. The best tool for making these incisions is said to be a carpenter's gouge
worked with a small mallet. These incisions should not be deep, as tho milk is

secreted just below the outer bark, and the lowest should be about 4 feet from the
ground. Below the incisions pots or kalsiea are tied round the tree one under-
neath the other, wliich are left attached for the day. The trees should be tapped
only once in three years. If tapped yearly they are liable to die. A few spoonfuls
of a watery solution of alum are usually put in each vessel of milk, after it has
been purified of extraneous matter. The milk coagulates and the rubber is ex-

• posed to air on sticks and allowed to drain for a week. In a month it is ready
for tho market. The yield from each tree in the Assam plantations at the present
day is approximately 8 oz. per annum, and the average age of the trees ia

about 26 years ; but according to some writers, tho trees may be tapped at 14 years.

E. S. Carr's remarks (Ind. For., June 1905, xxxi., 335-7) regarding method of

tapping pursued in Assam and the coagulation of the rubber should prove in-

structive to those interested in the subject, and an article by Mann (The Tapping
of Asaam Bubber, in Ayri. Journ. Ind., 1907, ii., pt. iii., 277-9) should also be

^
consulted.

' Recent Publications.—Mann (I.e. 393) reviews in a forcible manner the opinions
and conclusions arrived at by Bald, Coventry and Eardley-Wilmot (in the most
recent publications mentioned above on the subject of Indian Men* tfiatttl^n).

Ho writes, "The factors which will determine tho practical success of Assam
rubber may perhaps be set out as follows :

—

(1) " The initial or capital cost of forming a rubber plantation and bringing

it into bearing.

(2) " The age at which the trees will commence to yield.

(3) " Tho yield which may be expected per tree and per acre.

(4) " Tho cost of working a bearing plantation, collecting tho rubber, and
placing it on the market.

(5) " The value per povmd of the rubber produced.

(6) " The permanency of the plantation."
Mann endeavours to obtain from the publications in his hands an answer to

each and every one of these issues, or to show where and in what way available

particulars are wanting. His object is, from first to last, to ascertain if experience

and knowledge obtained in North-East India justify extended cultivation by
private enterprise, and the form which it should assxume. Aa he oonfoaseo, hia
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Disappointing. conclusions are disappointing. He continues, " The prospects are so doubtftd,
and even if successful so poor as compared with the culture of Para or CastiUoa
rubber in Ceylon, the Malay States, or even South India, that one is inclined
to consider any large extension of the cultvu-e of FieuM eiastien in North-East
India as out of the question. And I must say that this impression has been very
strongly confirmed by almost all that I have seen in these districts, if the Assam
rubber is to be cultivated as a separate industry. On the present evidence the
length of time which it is necessary to wait for returns, the smallness of the returns
when they are obtained, the doubt as to the market fifteen or twenty years hence,
would seem to make investment in Assam rubber culture, as a separate venture,
a very doubtful speculation in North-East India at any rate. I do not see how,
at the rate of outturn obtained now at Tezpur, more than Rs. 15 to Rs. 18 per
acre profit could be obtained per annum ; and even if this were multiplied by four
it would hardly be attractive enough to induce an investor to wait over twenty
years for the result. In fact, the only possibility of tHeus eUmtitin culture would
seem to be as a by-product to tea culture, on land now waste and unsuitable for

tea. In this case, the growth of Assam rubber may afford a means of turning
land to profitable account which would otherwise only remain useless to its owners.
It may be that future discoveries with regard to improved methods of tapping,
new methods of growth, means of tapping the plants annually without injury,

or of growing a larger number of healthy heavily-yielding plants on the same area,

may alter the opinion above expressed. But as it stands, and with the data
before us in the two pamphlets under review, I feel that no other conclusion is

possible than that Assam rubber culture can only continue as a dependent of

another larger and more profitable industry, and then can only occupy the
inferior land."

Chemistry-—A representative sample of 1903-4 rubber from the Charduar
rubber plantation was submitted to analysis in the Scientific and Technical
Department of the Imperial Institute, and gave the following results :—The rubber
was of a reddish-brown colour, but showed here and there small white patches.
It was highly elastic and tenacious, dry, clean and free from stickiness. It was
completely soluble in chloroform, carbon disulphide and benzene, and partially

in ether. The analysis was as follows :—caoutchouc 76"67 per cent., resin 19*2,

albuminoid matter 1-5, dirt and insoluble matter 1*7, moisture 0-9, ash in

dirt 0*5. A high percentage of resin appears characteristic of rubber from the
Charduar plantation. No precise data are available to show how the composition
of rubber varies with the age of the tree or locality from which produced. A
specimen of Assam rubber examined by Hooper gave the following :—resin

12-65, caoutchouc 85*95, water 1*0 and mineral matter 0*40, while a sample of

Andaman rubber (from this tree) gave resin 4-87, caoutchouc 67"06, water 27*57

and mineral matter 0*50 per cent. There is thus a wide diversity in com-
position which it seems essential should be explained.

Trade. Trade.—Tiie imports into India across its land frontier, more especially

into Assam, are considerable. During the year 1901-2 these came to 1,470

cwt., valued at Rs. 1,55,656 ; in 1902-3, 733 cwt., valued at Rs. 65,912
;

in 1903-4, 1,601 cwt., valued at Rs. 1,66,629 ; in 1904-5, 3,083 cwt., valued

at Rs. 3,50,773 ; in 1905-6, 2,587 cwt., valued at Rs. 3,56,413 ; and in

1906-7, 2,330 cwt., valued at Rs. 3,03,194. Of these amounts a very large

proportion usually comes from the Naga and Mishmi hills. Recently the

Government plantations have begun to contribute to the annual supply
Exports. something like 3,000 lb. The exports from India to foreign countries in

caoutchouc (mostly the produce of 1^. elastica) were in 1903-4, 1,792 cwt.,

valued at Rs. 3,47,196, and in 1906-7, 4,489 cwt., valued at Rs. 11,18,487

;

but the traffic fluctuates very greatly, especially the supply drawn from

Burma, for in 1899-1900 the foreign exports were returned at 8,169 cwt.,

valued at Rs. 15,80,729. These foreign exports are usually drawn from
Bengal (including Assam) and Burma, and are consigned chiefly to the

United Kingdom and the United States. In a report furnished by the

Director of the Imperial Institute (Feb. 3, 1905) the value of the Charduar

Price Realised, rubber is stated to have been 3s. 8cZ. per lb. on the London market. For
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iBulating purposes, however, the value of this rubber is stated to be only

M. per lb., owing to the large quantity of resin which it usually contains.

[Of. Mann, Rept. on Caoutchouc Tree in Durrung Dial., in Joum. Agri.-

Jort. Soc. Ind. (Select.), n.s., 1869, i., 71-81 ; For. Admin. Rept. Beng., Aatam,
iurtna (many ptassages during past ten to fifteen years) ; Ind. For., 1890, xvi.,

173-4; 1893, xix., 346-62; 1897, xxiii., 240-1,420-1; 1898, xxiv., 20C-9

;

[899, XXV., 63-4 ; 1900, xxvi., 569-85 ; Kew BuU., 1891, 97-100 ; 1892, 68, 70 ;

1896, 171-4 ; 1898, 177-81, 312 ; Morris. CarU. Lect., I.e. 1898. 7H6-9 ; ThomBon,
iept. on Hukong Valley and Upper Mamkong Basin, 1896, 10-7 ; R.E.P., Oomm.
Hrc, 1890, Nob. 3, 12 ; 1897, No. 1 ; 1898, Nos. 6, 10 j 1899, No. 2 ; 1900,

8. 11, 12; 1901, Nos. 1, 4; Oaz. Upper Burma, 1900, ii., pt. 1. 326-35;
libbentrop, For. in Brit. Ind., 1900, 198-221 ; Nisbet, Burma under Brit. Rule

^•and Before, 1901, ii., 77 ; Mukerji, Handbook Ind. Agri., 1901, 488-9 ; Imp. Inst.

Tech. Repts., 1903, 146-57 ; Jumollo, Les PI. h Caout., etc., 1903, 11, 13, 17, etc. ;

Joum. Soc. Chem. Indust., 1904, xxiii., 1154; Rev. dea Cult. Colon., 1904, xiv.,

240 ; Tachirch, Die Harze und die Harzbehalter, 1906, ii., 1010-2 ; Wright, Cocoa,
1907, 80 ; Wright, Rubber Cult, in Brit. Empire, 1907, 27-8.]

Funtumla elastics, Stapf; ArocYNACEiB. This is the ire or Lagos Rubber
]>lant, whicli previously was known as Kickxia elaatica. It is being experi-
niontally grown on tlie Nilgiri hills, etc. [Cf. Morris, Cant. Lect., I.e. 770-7 ; Kew
Bull., 1895, 241-7; 1899, 29-35; Agri. BuU. Straits and Fed. Mai. States, 1903,

L\ix., 136-8 ; Bull. Imp. Inst., 1903, 100-3 ; Johnson and Thiselton-Dyer, Rubber
iepts. of bold Coast and Sierra Leone Col. Repts. Misc., 1904, No. 28 ; Wright,

^Cocoa, 1907, 79 ; Kew Bull., 1907, 187.]

Hancornla speciosa, Oomez ,- Apocynace.*. This yields the Mangabeira or
Pernambuco Rubber of commerce—exported from Brazil (Kew Mu3. Ouide,
1907, 148).

He?ea brasillensis, Muit. Arg. ,- Hemsley, Kew BuU., 1907, 154 ; Euphob-
BIACE.S:. The Para Rubber Tree. This and one or two allied species occur
in the forests of Central and Northern Brazil, and in the forests of Para from
the mouths of the Amazons, south and west. They all yield rubber. The region
indicated has a climate remarkable for its uniformity of temperature, 87° F.
midday and 74° F. at night, the mean being 81° F. and the highest record 96° F.
The rainfall occurs principally in January to June, the maximum being in April,

when it reaches 16 inches. It is a very healthy region with a remarkably
fertile and continuously moist soil. The trees grow rapidly and attain some 30
feet in three years.

By far the beet rubber is obtained from the species of this genus. In
fact, where Mevea can be profitably grown it will never pay to cultivate any

»
other rubber plant. The rubber afforded is stronger and possesses a much higher
breaking strain than that of any other plant, its tenacity being due, so it is thought,
to the method of coagulation. Once established, Mevea requires but little care,

and rough weeding will suffice. It is, however, liable to several pests, more Protectioa

especially canker, and has to be protected from browsing animals (deer, etc.) Neceasary.

when in the young plantation stage. The trees may be tapped when about six six-year-old

years old, but they come into full bearing in eight to ten years. Success is closely Tappings,

connected with the methods of tapping and curing pursued ; absolute cleanliness

is indispensable. The bark of the trees about to be tapped should be first

cleimed and the V-shaped cuts on the perpendicular central channel made with
decision and thoroughly cleansed before the milk begins to flow. Dust, sand and
other impurities greatly lower the value of the rubber, since they can with diffi-

culty be subsequently removed. DeUberate adulteration once proved will

(permanently ruin a plantation or source of supply.

'^iK INDIAN ACCLIMATISATION.—This rubber tree has been successfully culti-

vated in Mergui and Tavoy. It has also been fully acclimatised in the south-
west districts of Ceylon, where so niuch attention has been paid to the pre-

paration of the rubber that it has actually fetched a higher price than that
from the indigenous home of the plant ; but while, owing to its purity, it is

valuable for waterproofing, it seems to lack the tensile strength of the rubber
of Parsk

Burma.—In the Dictionary will be found a brief review (an abstract from Histoc/,

Thiselton-Dyer's report) of the historic facts regarding the introduction of

this plant into Asia from seed germinated at Kew. The first endeavours
in Burma date from a small consignment of plants sent to Mergui by Sir
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George King in 1877. A second consignment was obtained in 1879 from Ceylon.
In 1884 some of the better established plants began to seed, and an acclima-
tised stock of seedlings was thereby obtained. Manson, in his Short History
of the Mergui Rubber Plantations of that Province, has carried the record to the
present date. In May 1900 sanction was accorded for the gradual formation
of a plantation of 10,000 acres of Uovea trees. This was to be located, 5,000
acres in the Sandawut reserve and a similar area on King Island. The work
was started in 1901 by 46 acres being planted out, 12 by 12 feet. By 1904,
1,518 acres had been planted, and the operations have since been \igorou8ly
prosecuted, annual extensions taking place according to the scheme sanctioned.
The purpose in view has been to demonstrate the commercial possibilities of this
rubber cultivation in Mergui. Already 929 lb. of rubber have been produced,
and the nurseries, according to the last report, contained 600,000 plants, with an
addition of 100,000 self-sown seedlings in the original experimental garden. In
the Annual Report Forest Administration of the Tenasserim Circle (1904-5,
31-3), W. F. L. Tottenham, Conservator of Forests, gives the results of a
further year's efforts. The total amount of dry rubber collected during 1904-5
was 1,450 lb., of which 54 lb. 6 oz. were collected during the rains. The cost of
collection came to about 1 1 annas per lb. The area was intended to have been
extended by 1,250 acres, but owing to an outbreak of cholera only 818*65 acres
were added to the plantation. Of that expansion 73687 acres were in Mergui,
and 81-78 acres on King Island. The conservator of the Northern Circle (I.e. 52)
says that JHei-ea has not proved a success in the Katha Division. Hooper (Rept.
Labor. Ind. Mus. (Indust. Sec), 1906-7, 6) mentions the result of examination of

asample taken from a white-ant's nest (Tei-Mje* yuHtroi). The rubber was of great
excellence, the resin having apparently been extracted by the ants.

Thus, then, it may fairly be said that Brandis, who early foretold success
for Tenasserim Para-rubber cultivation, has been abundantly confirmed, and
the future seems destined to see large developments. Already private enterprise
is engaged in the business, and doubtless when the possibilities in this direction
of its forest property have been fully established. Government may withdraw.
(Ind. For., Sept. 1905, xxxi., 330-4). For methods of propagation and systems
of tapping the trees, consult the technical publications, more especially the
circulars issued by the Director of the Royal Botanic Gardens, Ceylon.

South India.—A good deal of interest has recently been taken in the possi-
bility of Travancore and even of Mysore becoming hopeful localities for Para-
rubber cultivation. It is said by planters and others that thousands of acres of

heavy forest-land, below 1,000 feet in altitude, exist that possess rich soils and a
liberal rainfall, eminently suited for rubber, but which at present are valueless
because not put to any purpose. Some progress has, however, been made, but
taking South India as a whole. Para rubber has not so far been the unqualified
success anticipated. A writer in the Madras Mail (March and April, 1905)
seems to take a hopeful view, however, and the subject has by no means been
abandoned.

Bengal and Assam.—Considerable efforts have been made to organise Para-
rubber plantations in Northern and Eastern India, but with little encouragement
so far. The trees have been planted out in Kurseong, Jalpaiguri and Buxa, but
the reports of the Forest Department cannot be said to be favom-able. [Cf.

Mann, Cult, of Para Rubber in North-East Ind., in Agri. Journ. Ind., 1907,
ii., pt. iii., 273-6.]

\Gf. Robert Cross, Rept. Investig., 1877, reprinted in Ind. For., 1879, iv.,

5-26 ; Notes on same. I.e. 1882, viii., 62-5 ; Temple, The Rubber Industry in

Amazonas State, Dipl. and Cons. Repts. Brazil, Misc., 1900, 530 ; Agri. Bull. Straits

and Fed. Malay States, 1903, ii., 99-105 ; Willis, Circ. Roy. Bot. Card. Ceylon, 1898,

No. 4, 23-36 ; 1899, 105-68 ; Kew Bull., 1898, 241-77 ; Morris, Cant. Led., I.e.

750-60 ; Mukerji, Handbook Ind. Agri., 1901, 485-9 ; Stanley Arden, Rept. Fed.
Malay States, 1903 ; Agri. Bull. Straits and Fed. Malay States, 1903, ii., 1-4,

44-8 ; Thiselton-Dyer, Ten-year-old Trees, 70-1 ; Rodrigues, The Heveas or

Seringueiras, 12-6, 57-61 ; Pears, On Preparation of Crude Rubber, 1904, iii.,

119-20, 159; De Indische Mercuur, 1904, 309-10, 327-9, 330, 439-40; Agri.

Bull. Straits and Fed. Mai. States, 1904, iii., 311-9, 339-88, 405, 412-8, 441-2;
Hawaiian For. and Agri., 1904, 290-1 ; Trop. Agrist., 1905, 446-8 ; Johnson, Cult,

and Preparation of Para Rubber ; Tromp de Haas, Results of Exper. Tappings
of Hevea Brasiliensis, in Cult. Econ. Oard. Tjikeumenh, 1900-4, transl. in

Agri. Bull. Straits and Fed. Mai. States, Aug. 1905, iv. ; Bull. Imp. Inst.,
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1904. ii., No. 3, 187-91 ; Agri. Bull. Straitn and Fed. Mai. StaUt, 1905, 1-3,

71-7, 226-30; Cook, Gult. Cent. Am. Uubber Tree, U.S. Dept. Agri. Bull., No.
49 ; Weat Ind. Bull., 1906, v.. No. 3, 210-5 ; Trop. Atjrist., 1906. xxv., 21&-2I,
306-36 : Wright and Bruoe, Fara Rubber in Ceylon, Agri. Joum. Boy. Bot. Oard.

Ceylon, 190r>, iii.. f)5-80 ; Utilisation of Para Rubber Seed-oil and Oake, in BuU.
Imp. Inst., 1903, ir.B-9; 1904. 22-3 ; Tscliiroh. Die Harze und die HarzbehHUer,
1906, 993-1005; Butler, Diaeaae of Rubber Treea, in Agri. Joum. Ind., 1906,

i., pt. iii., 260-1 ; Sly, Rubber Exper. in Bomb., 1906, i., pt. iv.. 415-6; Rvbber
Exper. in Bomb., 1907, ii., pt. i., 80, 8i>-92; Wriglit, Cocoa, 1907, 77-8 ; Wright,
Rubber Cult, in Brit. Empire, 1907, 18-9.

Landolphia Klrkll, Dyer, and L. owarlensls—East and West African Rabbem;
Apocynace^. a genus of climbing plantB, met with in Africa, of which several

epcciee afford rubber. To Sir John Kirk ia due tho honour of having first directed

attention to those plants. Sir George King, in tho Annual Report of the Royal
Botanic Gardens of Calcutta for 1880-1, reported the germination of seeds obtained
through Kirk. The plants unfortunately, however, subsequently died. At the
Nilambur plantation of the Nilgiri hills, further efforts were made to acclimatise

this plant. About the same time thirty-four plants were reported as doing well

in South Malabar. In tho report of the Goverrunent Botanic Gardens, Bangalore
(1897-8), it is spoken of as growing like a weed. In the Report for 1902-3,

Cameron wrote :
" Much nonsense has been written lately concerning a new rubber

plant Lamioiphia Tholion4i found on the French Congo." ..." The latex of this

little shrub, which is only half a foot high, is chiefly stored in the root." ** The
African genus f/«i mioittuta promises to be a large one, and doubtless all the species

may be found to contain latex. We have one or two species on trial which grow
well. But as climbing plants they are not, in my opinion, very suitable for rubber-

farming in this country." Manson (I.e. 8) observes that the Landolphias have
recently been tried in Mergui and in the Rangoon Division of Pegu Circle. \Gf. Ind.
For., 1882, vii., 233-7 ; 1897, xxiu., 61-3 ; 1900, xxvi., 129-34, 313-30 ; Annals
of Botany, 1900, xiv., 203 ; Christy, New Comm. PI., No. 1, 8-10, and plate ;

No. G, 54-6 ; Kew. Bull., 1899, 35-9 ; Morris, Cant. Led., I.e. 1898, 773-6,
779-82 ; Sadebeck, Die Kultergew. der Deut. Kolon., etc., 1899, 270-7 and plates ;

Rev. des Cult. Colon., Feb.. 1900, 121 ; 1901, 218 ; 1902, 75 ; BuU. Econ. Madag.,
1902, 143, 145-6, 251 ; Imp. Inst. Tech. Repts., 1903, 152-4 ; Jumelle, Les PI.

a Caout. et a QiUta, 1903, 284-352 ; Agri. Joum. Natal, 1903, 25 ; Bull. Imp. Inst.,

1903, 68-71, 168-9; 1904, 94-6; suppl., 95-6, 105-6, 15^6; 1905, 221-2;
Bull. Imp. Inst., 1906, iii, 14-8 ; De Iruliache Mercuur, June 1904 ; Tschirch,

I.e. ii.,. 1013-4.]

Manlhot GlazIovU, MuIi. Arg. ,• Euphorbiace^. Ceara Rubber, Scrap Rubber,
Manicoba Rubber. Cross described the tracts in Brazil where he found this

plant as possessing a dry arid climate for a considerable part of the year. The
rainy season, he says, begins in November and continues till May or June,
though there are occasionally almost rainless years ; the temperature ranges
from 82° to 90" F., and the altitude is about 200 feet above the level of the
sea. Ceara is a coast town in lat. 4° S.

In the early experiments at acclimatisation of rubber trees in India (1876
and subsequently) it was ascertained that while Ceylon had better be treated
as the centre of the experiments with Meven and fantntoa rubbers, Calcutta
might with advantage be made the depot for Ceara. Sir George King accor-
ingly wrote, in the Annual Report of the Royal Botanic Gardens of CalctUta for

1880-1, that the Ceara rubber trees continue to grow vigorously, and a few
are now begiruiing to yield seed. In the same year, in the Annual Report South India.

of the Botanic Gardens, Nilgiri Hills (Barliar), it is said that the Ceara trees are
now completely established. Lawson, for example, wrote that Ceara treea " grow
very rapidly, and to all appearance thrive well ; but I have been wholly unable
to extract rubber from them in anything like a paying quantity, and every one
else hitherto has also failed." In the report for 1890-1 the record is made of
eight trees having been tapped for rubber. In the Report of the Conservator of
Forests, Madras (1891-2) it is stated that in North Malabar this rubber tree

grows like a weed and some of the trees are 46 feet high. In 1895-6, 309
trees were tapped in South Malabar and gave an average of 1 oz. per tree of

dry rubber, valued in England at Is. 6d. to Is. 9d. per pound. Mr. R. L. Proud-
lock, in 1898, tapped a tree eighteen years old in the Barliar garden, and by a
single tapping obtained 2| oz. of dry rubber. Ceara, he adds, is quite at
home and will grow almost anywhere on the Nilgiris up to 4,000 feet in al-
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titude. Mention is often made of a fairly extensive cultivation in South Coim-
batore. Cameron (Superintendent of the Botanic Gardens, Bangalore) has
repeatedly reported on this rubber. Experiments were commenced with it

as early as 1879. After enumerating the production and distribution of seed
from the gardens during the past twenty-five years, he adds that Ceara
rubber is now tolerably common in many parts of the Province. In a report
published in the Mysore Gazette, April 1904, he further gives useful particulars of
planting, propagation and tapping of the trees. In the Forest Dept. Beports
of Burma mention is made of successful acclimatisation in Mergui. In 1896 a
valuation of 2s. a pound for the rubber was obtained.

It is hardly necessary to deal with other reports since enough has already been
furnished to give a fairly satisfactory conception of the efforts made and results
attained in India. But it may be useful to conclude with the following as in-

dicating the opinions held by experienced scientific authorities in Europe :—The
Kew Bulletin summarisea the results obtained somewhat as follows :— 1. The plant
is readily propagated by seed or cuttings. Seeds are abundantly produced in
almost every part of the world where the plant has been introduced. Sowing
in the permanent position is universally adopted in Brazil. 2. The Ceara rubber
plant is very hardy, a fast grower, free from insect and fungoid attacks, requires
little or no attention when once established, and thrives in poor, dry, rocky
soils imsuited to almost any other crop. Large plantations only are likely

to prove remunerative. 3. It produces a good class of rubber, second only to
the best Para. The yield is small per tree, but a return is obtained earlier than
from any other species. Under skilful treatment the trees may be tapped twico
yearly, and last in a productive state for fifteen to twenty years. 4. In spite,

therefore, of the apparent want of success in Ceylon and other countries, the
increasing importance of rubber suggests a reconsideration of the merits of this
interesting plant.

Both in India and Burma mention is made of the fact that the large starch-
yielding tuberous roots of this tree have been discovered by the wild pigs,

and considerable damage done by them in seeking out and devouring
the tubers. This fact suggests the possibility of these starch-yielding tubers
becoming an additional source of revenue, should an extended cultivation take
place. [C/. Cross, Ind. For., 1879, iv., 27-45 ; Notes Ceara Rubber in Itid.

For., 1882, viii., 58-61 ; 1897, xxiii., 456-8 ; 1898, xxiv., 460-1 ; Proc. Madras
Board Rev., Oct. 1894, No. 712; Nov. 1897, No. 914; 1899, No. 518; Aug.
1904, No. 906 ; Morris, Cant. Led., I.e. 1898, 765-70 ; Kew Bull., 1898,
1-15 ; R.E.P., Comm. Circ., 1897, No. 8 ; 1901, No. 4 ; Rept. Bot. Gard. Nil-
giri Hills, 1902, 8 ; 1902-3, 9-12 ; 1903-4, 5-8 ; Imp. Inst. Tech. Repts.', 1903,
147-8 ; Tschirch, I.e. 1906, ii., 1006-7 ; Rubber Exper. in Bombay, in Agri.
Journ. Ind., 1907, ii., pt. i., 80-1 ; Wright, Rubber Cult, in Brit. Empire, 1907,
21-2; Wright, Cocoa, 1907, 79.]

Parameria glanduUfera, Benth. -, Apocynace^. The Talaing Milk Creeper. A
large climbing evergreen shrub of the borders of tidal forests on the sea coasts
of Tenasserim and the Andaman Islands. It is known as talaingzok in Burma.
It would appear to have sometimes been confused with Jfiiioughtn-ia eiiiilts.

The milk is obtained by a somewhat destructive method of cutting the stem
into short lengtlis, and allowing the milk to drain into vessels containing water
at a temperature of 104° to 122° F. On agitation the milk coagulates. The
plant may be propagated by cuttings with great facility. The yield seems to

be remarkably high and the rubber of fair quality, perhaps equal to that of

ii'ieiis einstieii. Hooper (Rept. Labor. Ind. Mu^. (Indust. Sec), 1900-7, 6) gives
the analyses of three samples examined. They contained 92"39, 95 1 and 96'7

per cent, of caoutchouc. A sample from the Andaman Islands he found (I.e.

1905-6, 25) contained 92-5 per cent, of caoutchouc, 6-4 per cent, resin and
I'O per cent. ash. In spite, therefore, of all that has been said to tho con-
trary, this source of rubber seems worthy of more careful consideration tlian

has as yet been meted out to it, and it seems probable that some cheaper
and more economical process of collection might be devised than that practised

at present, while the cost may be brought within permissible commercial
limits.

In this connection it may be added that the percentage of ash is an important
factor in determining the values of rubbers. The following average returns

may, therefore, be of interest :—Para rubber, 1 to 2*5 per cent, ash ; Ceararubber,
2 to 3 per cent, ash ; Assam rubber, 4 to 6 per cent, ash ; Parameria rubber,
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6-4 per cent, aah in dry rubbeiB. [Of. Wriglit, Rubber Cult, in Brit. Empire,
1907. '2H.]

Rhynchodia Walllohil, Benth. ; Apocynaok^. A lofty ovorgroon climUir of
tho Sikkiin lliinaluyH ut ultitudoti of 2,500 f<H>t, uIhu laot with in Amuuu, Sylliot

and liiinnu. Attenticiti htm rocontly been diroot^xl to thiii plunt iw u now Muurce
of ruhlnir by Mr. Houruoy of tho Forest Service, Uurnm. A Miiuple of tlio nibi>or
WU8 furninhed in August 1903 by the lieporter ou Ecoouniic PruducUi to Pruf.

W. R. Dunstan for extiiuination. The report, dated May 1904, shows the
rubber to contain 890 per cent. c»w)utchouc, 6"7 per cent, rosin, 43 per cent,

dirt, and O-ol per cent, twh (included in the dirt). It is thus of good quality,
but about 1-5 per cent, of the caoutchouc was insoluble in tho usual solvents.
Tho brokers' report on tho sample waa to the effect that, at present priciSM, it

would realise 3n. (ki. per lb. Dunstan then adds that if supplied of eiiuilar

({uality to tho sample examined, it would always soli readily.

Saplum biglandulosum, Mueii. ; Euphorbiacb^. Yields Colombian Scrap or
V'irgen Rubber from Britisli Guiana and also Bolivian Rubber. [Cf. Ktw Mua.
Guide, 1907, 189.]

Urceola elastlca, Roxb., and U. esculenta, Benth. {Chavannceia escidenta, A. DC.) ;

Apocynacic.k. Tlieso climbing shrubs yield caoutchouc of good quality. Tlio
former occurs iu Malacca and Ponaug and tho latter in Burma ; common all

over Pegu and met with in Martaban and Tavoy. It is known as kyetpanng
(Burma) and tophet (Karen).

This rubber appears to have been first described by Dr. Thomson in 1858,
subsequently by Mason (18G0), and in 1874 Strettell wTote a sjjocial illustrated
pamphlet on the subject (The Caoutchouc obtained from Chavanneaia enculenta).

oir W. T. Thiselton-Dyer, as in the case of all the other rubber-yielding plants,
contributed largely towards the development of our knowledge of tho present
species. The Forest Administration Reports of Burma contain, almost yearly,
numerous brief references to it and its rubber. In 1897-8, for example, mention Burma Sappl/.

is made of 2,342 plants being in the Palon and Kimpodi Plantations of Rangoon,
which were started in 1874. Perkin [Circ. R.B.O. Ceylon, 1899, 162) observes
that " the latex from the thin stems, such as bear the leaves or have recently
shed them, forms a sticky substance when moulded between the finger and
thumb. The plant resembles caatiiioa in this respect. The late.x both from
the pith and the cortex of the young stem is sticky, hence it looks as if the true
caoutchouc is only formed in the secondary bast." Manson (I.e., reprinted as
fiomm. Circ, 1901, No. 4, 12) gives many useful particulars.

In tho Proceedings of the Oovernment of India (Forests, Juno 1904, No. 5,

18-9) a collection of official communications has been brought together,

extending from May 1903 to January 1904, that gives the most recent ex-
perience and results in tapping the r'»*ceoi« plants in tho special plantations Results.

• of this species. They can hardly be regarded as conclusive, though highly

I

instructive. On March 21-5, 1900, 469 creepers were tapped, each with
thirteen cuts, and the yield came to 11 -454 lb., which was not weighed till

April 20, 1903. This cost Rs. 29, or Rs. 2*53 per pound. Tho second tapping
took place on December 14-24, 1900, of 508 creepers, each receiving 30 cuts
and yielding 9-853 lb. of rubber, which was weighed on January 25, 1901, and
iestimatod to have cost Rs. 51-4 or Rs. 5-20 per lb. The writer of tho report
accordingly comes to tho " conclusion that the cost of collection of tho rubber
pf Chavannesia is prohibitive, and that no profitable industry can ever be
developed in connection with it." But as if to show that the experiments con- Jndifrenous

ducted and the conclusions drawn from these carmot be regarded as final, he l*r«lucUoa.

,^ odds that in the Men Valley in Minbu district the monopoly of collecting rubber
Irom Chavannesia is sold annually by auction for lis. 250. It is thus clear

that better results can be and are obtained than in the special plantation of
this plant near Rangoon. Subsequent experiments seem to show that tho
tappings mentioned aro not necessarily conclusive of what can lx> dono at the
plantation.

Dunstan, reporting in May 1903 on samples of this rubber, furnished ValuaUca

to him for that purpose, observes that this plant yields " a rubber which
promises to be of some commercial importance, especially if it can bo for-

warded in largo consignments of tho quality represented by tho sample now
reported on." The analysis showed caoutchouc 81-8 per cent., resin 7-5 per
cent., dirt 10-7 per cent., and ash (included in dirt) 1-8 per cent., calculattni on
dry rubber. The commercial exports consulted compared tho rublx>r with
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Tonquin, and gave its valuation at 2s. to 2«. Id. per lb. Dunstan then adds,
" Thiis material is evidently deserving of further attention." The Agricultural
Ledger (1903, No. 10) gives the results of additional chemical investigations
conducted by Leather, as also a note by Mr. S. Carr, Deputy Conservator of
Forests, in which the methods of collection of the latex are described.

Subsequent samples were forwarded to the Imperial Institute for examination.
It was reported that three contained so high a percentage of resin as to throw
doubts on their being correctly determined botanically. The others showed a
high percentage of good caoutchouc, and were valued in 1904 at from 3«.

to 4s. a lb. [Cf. Morris, Cant. Lect., I.e., 1898, 792 ; Bull. Imp. Inst., Sept.
29, 1904, 156-9 ; Wright, Rubber Cult, in Brit. Empire, 1907, 28-9.]

Willoughbeia edulls, Roxb. ; Apocynace^. The thitchanknwe, possibly also

tulaingno of Burma, and the lati-am of Bengal, is an immense climber met
with in the forests of Assam, Sylhet, Cachar, Chittagong, Pegu, and Martaban.
It yields a large edible fruit, which from a general resemblance to the mango
has suggested the name " climbing mango." At one time high expectations
were entertained regarding irniunyhbeiii rubber. It has since transpired that
much of the rubber in question will have to be transferred to other genera,
and that so far as the Indian species is concerned ( i»'. ^-tiniis), it must be no
longer considered as a caoutchouc-yielding plant. Recent investigations con-
ducted by Dunstan have shown, for example, that the very high percentage
of resin (in some samples 84-6 per cent, with only 10-8 per cent, caoutchouc)
necessarily exclude it from consideration as a rubber. [Cf. Wright, I.e. 29.]

Trade in Indla'tubber and Caoutchouc Manufactures.—Such
particulars (p. 654) as can be procured regarding the production

of caoutchouc in India have been given. It remains to exhibit very

briefly the traflEic in rubber manufactures. There are no local (Indian)

manufactures, so that the supplies of goods are drawn exclusively

from foreign countries. In 1876-7 the imports of raw caoutchouc and
of india-rubber manufactures collectively were valued at Rs. 1,27,759

;

twenty-five years later (1900-1) they came to Rs. 6,05,594 ; in 1903-4 to

Rs. 7,03,003 ; in 1905-6 to Rs. 7,78,905 ; and in 1906-7, Rs. 10,04,782.

It may be here added that the imports into Great Britain during 1902

came to 419,375 cwt., valued at £5,180,262, and in 1906, 607,077 cwt.,

valued at £9,966,620. Of the last-mentioned amount Brazil alone con-

tributed 253,918 cwt., and the total from British Possessions was 90,453

cwt. The exports equal about one-haH the supply (330,252 cwt. in 1906)

—

the country which takes the largest amount being the United States

(126,969 cwt. in 1906).

D.E.P.,
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INDIGOFERA (INDIGO), the Dye-yielding; Species.—A
genus of Leguminos^e which comprises some 300 species, distributed

throughout the tropical and warm temperate regions of the globe—India
having about 40. Western India may be described as the headquarters

of the species, so far as India is concerned, 25 (thus fully half) being peculiar

to that Presidency. On the other hand, on the eastern side of India (the

provinces of Bengal, Assam and Burma) there is a marked decrease in

the number of species but a visible increase in the prevalence of those that

are met with. It is possible, moreover, that many more species afiord

indigo than those specially cultivated for the dye. Accordingly, culti-

vation of richer dye-yielding stocks has been urged as one of the most
rational methods of improvement. \Cf. Watt, Anal. Trade and Comm.

of Ind., Madras, 1899, 4.] This is of supreme moment in the crisis that

has overtaken the industry. Prain and Baker {Notes on Indigo/era,

Journ. Bot., 1902, xl., 60-7, 136-44) have furnished a very instructive

paper, which has already proved of the greatest practical value. So also
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Leake {The Localization of the Indigo-producing Substance in Indigo-yielding

Plants, Joum. Roy. Ilort. Soc., 1905, xxix., pts. 1-3 ; Annals of Botany,

1905, xix., 297-310) has devoted much attention to the selection of stock,

and the practical results to be attained thereby. Space cannot bo afforded

hero to do more than review very briefly the salient features of those and
other special studies. This will be attempted while following tho uroal

rule of trcntment in alphabetical sequence of scientific names :

—

Indlgofora Anil, Unn. ; Mant. PL, 1771, 272 ; I'rnin ftnd Baker, Le. 137-40.
ThiB South Aiiiericjiu sjieoios is grown in Burnift, Kfujtorn Indo-Chimw and Southern
China, but never, so far as wo now undcretand, in India proper. Moruovor,
thoro would appear to be three very distinct varieties (or perhaps more correctly
distinct speoiofi, closely allied to r. .ittit) that have to bo dealt with in this poftition.

These ore :

—

(a) I. truxlllensis, H.B.K. , /. Hnctoria, var. oligophylla, DC. An American
spocicB and very common plant. It apparently \vq» tho form chiefly cultivated

in tho West Indias during Sloane's time, and ifl the wild indigo of West Indian
writers, (fi) I. Anil, Linn., uar. polyphylla, OC. ; I. suffrtUicosa, Miller, Oard. Diet..

17fi8 (ed. viii.). No. 2. This is the cultivated plant

—

XivhqvUill jntxahao of

Hernandez (Nova. PI. Hist., 1651, 108), tho wild form of whiohis the M. guuUtnnlM,
Lunan (non Linn.). (7) I. Anil, Linn., uar. orthocarpa, DC.

I. argentea, Burm. (non Linn.), Fl. Ind., 1768, 171, an Indian plant that is quite
distinct from f. nrtlruiata, though often confused with it.

L arrecta, Hochst. (Schimp., Herb. Abyss. PL, n. 1923, non Benth), in Natal-Java.
Richard, Fl. Abyss., i., 184. The Natal-Java Indigo. This is the well-known
dcgcndeg (dek indig) of Abyssinia and the chief indigo-producing species of Africa
outside the area occupied by i. nrtictiiata. It is now largely cultivated in Java
under the name of Natal Indigo. Of Java, Prain (in a letter to Barber) says,
" In the beginning only w. Hnctoria, probably introduced from India or Ceylon,
was grown. This, however, towards the end of the seventeenth century, was
replaced by i. Huumtrann, which held its ground for a considerable time. In
the West Indies and Brazil the cultivation began with M. AttMiAfrMiin, which was
imported as ' Brazil Indigo.' Later on, however, this plant was displaced by
a native species 1. tt'iucliieuMiM. which soon was supplanted by another and better

native species, r. .4 nil. This species, 1. ahU, has spread all over the world
and is even now the most widely grown of the dye-yielding indigoes ; when it

reached Java it displaced i. Huuiatraim. In the West Indies /. .4»i*i Anally nWory.

met with a formidable rival in r. ffuntimaieNiiM and in course of time the latter, Dtooovery.

being recognised as a superior kind, was adopted in Java to the exclusion of #. .4 nil. Saperior Stock.

More recently in Java 1. gnatimaieuMiM has been found to be less valuable than
I. ai-rerta. and the latter has practically taken its place. Tlie historical aspect
of the subject therefore indicates the advisability of at least giving a trial to

I. arrertn in Madras. It does not, of course, follow that the plant will thrive,

b\it if it does, it seems clear that it is the best species to grow. In Bihar, where
it has been carefully tried, there are objections to the plant which it is hoped may
be overcome ; but in Lower Bengal it thrives much better than M. Humati-aHn.
The advantages of the plant are twofold. It gives much more leaf, being

a much larger plant, and it is stated by those interested in the preparation of

indigo to give a higher percentage of dye from the same weight of leaf."

The objections to which Prain refers have been ably dealt with by Leake.

The plant was found to germinate so imperfectly as to render its cultivation un-
profitable . It has the same defect as clover, namely, the seed-coat is very hard
(Bloxam and Leake, Ace. Research Work in Indigo, 1905, 33). What is, therefore,

required is a machine that will scratch the seetl-coat and thus faciUtato germina-
tion. Recently in the public press of India it has become customary to road of
" Natal-Java seed scarified and ready for sowing " (see p. 671). Bergtheil (Ann. Scarified Soed
JRcpt. Imp. Dept. Agri., app., 1904-5) observes that the Java plant contains more •

potential colouring matter than do any of the plants ordinarily cultivated in

Bihar. Mr. H. A. Bailey, who visited Java in 1899 on behalf of the Indigo Im-
provements Syndicate, was apparently the first person who pointedly directed

the attention of Indian planters to this stock. F. M. Coventry lumishes returns Peroeoti^aa.

which would seem to justify the opinion that the Java plant shows an increase of ImproTooMiit.

35 per cent, in the amount of green plant cut per acre and of 45 per cent, increase

in vat produce, over the ordinary plant of the United Provinces.
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Egyptian. I. articulata, Gouan, lllust., 1773, 49. This is /. argentea, Linn., Mant. PI.,

ii., 273, non Burm. ; I. sjncata, Forsk. ; I. ccerulea, Roxh. Is the plant which
yields much of the indigo of Arabia and Egypt, still sometimes met with in
Western India and as far to the east as Bandelkhand and the Kistna highlands.
Was formerly the species most largely grown in the Bombay Presidency, but
nowadays is only occasionally seen under cultivation in Rajputana and Sind.
Prain says that in the time of Roxburgh and Hamilton (1803-14) tho Egyptian
indigo still survived as an Indian species (probably escaped from cultivation) in
Bihar, but now it seems to have quite disappeared from that region.

I. longeracemosa, Boiuin, Herb. ; Baillon, in Bull. Soe. Linn. Paris, 1 883, pt.

i., 399 ; Prain and Baker, I.e. 144. In the letter by Prain, to which reference
has already been made, there occurs the following passage:—"In Madagascar and
Zanzibar there is a species—r. tonacfnoeniofin, very distinct both from r. iinc-
toria and from I. mimatfttna—that is valued by the people of these islands
beyond all the other species they grow, and they grow the following :—(a) and
chiefly r. a nil, (b) less often i. Htietorta, (c) occasionally I. sumatrann, and (d),

in the highlands of Madagascar, l. afrecta." Prain then adds that as long ago as
1875-0, Col. Beddome found this very species both in Travancore and Tinnovelly,
and subsequently it was found by Lawson in Travancore.

Forms of I. tinctoria, Unn., Sp. PL, 1753, 751. Prain and Baker establish two chief

Tinctoria. varieties of this species with several very distinct cultivated states imder
those, some of which may have to be viewed as worthy of distinct specific

positions. The following abstract may be regarded as setting forth the salient

points :

—

(a) uar. maCFOCarpa, do. The special forms of this are :
—

The Wild Plant, apparently unknown to Linnscus or De Candolle. It was
found in Nubia by Kotschy in 1841, and specimens which agree with it in every
essential have also been fovuid in Central India. Regarded as a distinct species
its name would be l. BerffU, Vatke. [Cf. Duthie, Fl. Upper Gang. Plain, i., 255.]

Madras Stock. The Southern or Madras and Ceylon cultivated stock. This is the
plant dealt with by Linnaeus in his Flora Zeykmica, and by Burmann in his Flora
Jndica. This particular form would thus appear to have been early cultivated in

Southern India, though recently it has very possibly been completely displaced
by r. nuinatritnn. " It was and still is the i. tlnetoria of the cultivators in the
Dutch Indies, where, however, the species is not now much in favour. Specimens
of this form, evidently feral after escape, have been communicated from many
places both within and beyond the limits of the area where it now is, or formerly
has been in cultivation." Prain and Baker, from whom the above has been
derived, add that they have seen specimens of this particular plant from tho
Philippine Islands ; from North Queensland ; from the Laccadives, where it is

described as forming thickets that cover a great portion of Kadamum Island ;

finally from Merwara in Rajputana, where it is not, and probably never has
been cultivated. It is a wild plant in Merwara, growing by the sides of ravines,

and bears the vernacular name of jinjini.

Northern Stock. The Northern Cultivated Form.—This is largely in use in Northern India
from Bihar and Tirhut westward by north to the Panj4b, whore its area meets
that in which some form of i. afgenten is grown, and southward to the Circars,

where I. tinvtorin occurs. Tliis, throughout the area specified, is the plant
known &,snil, and is the form to which the name i. tinctoria. is applied. " It

is not exactly what Linnaeus meant by I. tinctorin . it is, however, precisely

what Gaertner intended by x. Hmnatrana, and what Lamarck has figured as
jr. imiien, but not the same thing as the old M. intUfa of Miller, which is

J. hit'Huta. L." (Prain and Baker, I.e. 65). In the Annual Report of the Royal
Botanic Gardens, Calcutta, for 1901-2, it is observed that while the Dutch held
possession of Malabar this indigo plant, " apparently derived from the Eastern
Malaya, came into use there." Prain (in the letter above mentioned) observes:
" About that time, 1686, there was cultivated in Malabar a different plant, i.

Huniatrntta, which seems to have been introduced a little later (whether from
Malabar or directly from the Malaya cannot bo traced) into Bengal, where prior

to its introduction, indigo was not grown at all. This plant, which generally

passes under the name of I. tinctoria, although it is not precisely the same as

the true plant of that name, has now spread gradually westward and has driven
out almost completely tho cultivation of the Egyptian indigo." " But what has
happened in Northern India has also happened more recently in Madras." " This
is all the more remarkable, because in all the older collections, euch as those of
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Wight, StoekB, Lttw and O. Thomaon, f. -HtnntrHUM wim reportiMl only from
Malubar imd the Koiikan, tiio Coroinaiidel pliuit boiii({ alwayn f. liHetmrim propor."

It iH uImi tlio form of M. Uttetot'ln that wim intro<hic<Ml from tho Ku«t iuto

the Wi'Ht IndieH, and is tho f. littctarltt of Limuji. If, tlioroforv, it Ih» dcMMiuxl

niM-onmiry to ^ivo this plant a 8t<parato namo and to romovo it frt)m Ix^ing

ono of the ciiltivat^l HtatoH «»f *. tluvinrUt, Linn., thon it will liavo to bo

i-ailtHl f. mtmatfit Htt, Gatrtn. In a<ldition to India it alMo occ.um in trupic-al Tropical Afric*.

Africa and KormotMi. It may bu diHtinguiuhcM.! from the Hoiithorn fonu by
itH loa(lot8, which are larger and ovate-ohhjng or oblong, inHtcuid of ubovate
or snborbicular. The pods «iro also (in /. «iii»»irtr»f«»«rt) shortt^r, thicker, and
blunter at (lie apex, and are usually more numorotis and straightor than

in the Madnw form (Duthie, I.e. 20C). I^ake ha8 devoted much rurcful

study to the cultivatotl races of this plant in relation to temperature and
rainfall. His conclusions regarding tho seo<l supply will richly repay c^ireful

perusal.

(/}) car. brachycarpa, OC. This form has l)een sent from (Guatemala, Central Ainerica.

America, Peru, etc. It is apparently not met with in India.

Other Indigo-yleldlng Plants.—The Indigo of modern connnenie is History,

thus obtained from one or other of the species of Ittdif/ofera disuusscU

above. But species of Indigofera are distributed throughout the tropical

regions of the globe (both in the Old and New Worlds) with Africa as their

headquarters. And in addition to the ludigoferas several widely different

plants yield the self-same substance chemically. Hence, for many
ages, tho dye prepared from these has borne a sjnionymous name in most

tongues, and to such an extent has this been the case that it is im-

possible to say for certain whether the nild of the classic authors of India jrUa.

denoted the self-same plant which yields the dye of that name in modern
commerce. The word nild simply means dark-blue colour, and is practi-

cally synonymous with kdla (black). It is often used adjectivally, such

as in nilgao (the blue bull), nilopala (the blue stone or lapis-lazuli),

nilatnani (the sapphire) and nilufar (the blue water-lily). Nila carries,

too, the abstract " darkness," and only becomes a substantive to denote

the dye-jnelding species of Indigofera at a comparatively recent date.

Anil comes from the Arabic al-nil through the Portuguese, and should ^O-

have been written annil.

The woad of the early European authors {Jsofis tinctoria) is gro^v^l vro»d.

to-day in Centra Asia and has been so for ages past—a region where no

species of Indigofera has been known to be grown (or possibly could be

grown) as a source of indigo. The Sanskrit people may accordingly have

first made acquaintance with the indigo of Indigofera in India itself, and

it is just possible that their nild may have originally been the woad, which

with the ancient Britons was used, like the indigo of the American

Indians, to dye the sldn and hair. Complex and difficult though the

art of dyeing with Indigo may be, it is thus more intimately associated

with the early human race than any other known dye or pigment.

And in India it would appear that a far larger number of plants are vmHooi

regularly resorted to as sources of this dye than is the case with almost i^digoe*.

any other country in the world. In addition to Isatis met with on the

north-west alpine tracts and Afghanistan, mention has, for example, to

be made of the rum of Assam and Central China {Sfrohiianf/iett jiavvl-

difolius, p. 1051) ; of the ryom, {MarHdenin tinrtorifi, p. 774), found

in the north-eastern tracts, a plant closely allied to the original indigo

plant of Java ; of an indigo plant {Tephrosia purpurea) well known
in Bombay and Rajputana and closely allied to one of the indigoes of tho

Niger and Egypt; of the Nerium or 'pala indigoes {U'rifffttia tinctoria,
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p. 1131) of South India, tlie plant whicli would appear to have been used prior

to the introduction of the species of Indigofera ; of the indigoes of Burma
(such as Gyninetna finf/ens) ; of Cochin-China {Spilanfhes Unctoria)

;

and of North China and Siberia {Polygonum tinctoriinn). These and
many others are plants which have been, or are being, used as sources of

this particular dye in some parts of India, Is it to be wondered at,

therefore, that the early records of the industry leave on the mind of the

student the suspicion that the plant used in early times was, in all pro-

bability, not always the indigo of to-day ? Not only has the modern
industry shifted from Agra and Gujarat to Bengal, but the plant grown
has been changed completely. [C/. Joret, Les PL dans UAntiq., etc., 1904,

ii., 271, 345-6.]

It may serve a useful purpose to quote in some detail and in

sequence of date a few of the more instructive accounts of the indigo

industry of India. It is thus contemplated to concentrate attention

on the Indian issues, and if possible to exemplify from past historic

records and scientific experience the directions of possible economy and
improvement.

Historic Records of Indigo.

—

Periplus of the Erythrcean Sea (80 a.d.)

(McCrindle, transl., 17, 109) speaks of indago as exported from Barbarikon,
a Skythian town on the Indus and the port for the metropoUs—Minnagar.
Marco Polo (1298) gives a grotesque, though accurate, account of the Native
indigo industry as seen by him at Coilum (Quilon). " It is made of a certain
herb which is gathered, and (after the roots have been removed) is put into great
vessels upon which they pour water and then leave it till the whole of the plant is

decomposed. They then put this liquid in the sun, which is tremendoxisly hot
there, so that it boils and coagulates, and becomes such as we see it. (They then
divide it into pieces of four ounces each, and in that form it is exported to our

Earts)." Athanasius Nikitin (1468) (a Russian traveller) speaks of Kanbat (Cam-
ay) where the indigo grows. Vasco da Gama (1498), Varth6ma (1503), and

Barbosa (1516), who all visited Gujarat and the west coast of Bombay, make no
mention of indigo, from which circumstance it may be inferred to have been a
comparatively unimportant industry. Garcia de Orta (1563), however, gives a
short account of its cultivation and manufacture in Western India. He calls it

the Anil of the Arabs and Turks, the gdli and nil of Gujarat, and remarks that
it is tested for purity by burning, when there should be no sand in the residue,

and by being so light that it may float on water. Acosta (Tract, de las Drogas,
1578, 406) describes the Anil of Gujarat. Barrett (1584) mentions indigo from
Zindi and Cambaia. It is lot apparently referred to in Baber's Memoirs, 1519-
25, and is but mentioned m the Ain-i-Akhari, 1590 (Gladwin, transl., ii., 28, 41),

as produced at Agra. Linschoten {Voy. E. Ind., 1598, i., 61-2; ii., 91) speaks of
" Annil " or indigo as it " groweth only in Cambaia and is there prepared and made
ready, and from thence carried throughout the whole world." So again, he says,
"Annil or indigo by the Guserates is called gali, by others nil: it is a costly
colour and much caryed and trafiqued into Portingall : it groweth in India in

the kingdom of Cambaia : the hearbe is very like rosemary, and is sowed like

other hearbes, and when the season serveth is piilled and dryed and then made
wette and beaten, and so certain dayes after dryed againe and then prepared." (In
passing it may be here pointed out that the passage just quoted implies that at
the time Linschoten wrote, the dry-leaf process was pursued in Gujarat.)

Francois Pyrard {Voy.E. Ind. (ed. Hakl. Soc), 1601-10, ii., 359, etc.) repeats
the account given by Linschoten. In The First Letter Book of the East India
Company, 1605-6, Birdwood and Foster quote a letter of instructions to pur-
chase Indico of Lahar (Lahore), Serchis (Sarkhej, 5 miles S.W. of Ahmedabad)
and Belondri (? Ballabi, a village 20 miles from Bhavanagar). Finch (Travels

in India, in Purchas' Pilgrimes, 1607, i., 429) affords the first definite conception
of the indigo industry of India, or rather of Agra and Fatehpur Sikri, and
from him perhaps dates the conception of the plant being an Indigofera:—
" The herb Nill, groweth in form not much unlike Cives or Cich-pease, having a
amall leafe like that of Sena, but shorter and broader, and set on a very short
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fnot-stnlke, the brAnches hard and of a vvoodie subsianco like unto broome. It

uAually groweth not above a yard high, ami with a stalke at the biggest (whidi
is at the third yoare) not much exceeding a man's thumbe. The seed ia included
in a Rinall round codde about an inch long, rnHombling Fotnidraemn, save that it

iH more bhint at both ends, as if it had been cut off with a knife. It carryeth a
hdimII ilowor like that of Heart's-ease, the seed is ripe in November, an<l then
^'(»»>i<>ro(l. The horb once sowne dureth three years, being cut every year in
AiiL'Hst and Soptoinbor after the rainoH. That of one yeere is tender and tliereuf
IS miiilt* Notee, which is a weighty reddish NiU sinking in water, not come to his
pctfixtion : that of the second yeere is rich, and called Cytree, very light and of a
(icricrt. \iolot colour, swimming on the water : in the tliird yeere the herb is do-
fliiiing and this NiU is called Gatield, being a weightie blackish ^t7/, the worst
of the throe. This herbe being cut the month aforesaid, is cast into a long cistern,

where it is pressed down with many stones, and then filled with water till it be
covered, tvhich so remainoth for certain dayes, till the substance of the herbe be
gone into the water. Then they let the water forth into another roimd cistom
in the midst of which is another small cistern or center : this water being thus
drawn forth, they labour with great staves, like batter or white starch, and then
let it settle, scumming off the clear water on the toppe : then labouring it afresh,

and let it settle again, drawing forth the clear water, doing this oft, till nothing
but a thick stubstance remaine : which they take forth and spread on cloth, t«i

dry in the sunne : and being a little hardened, they take it in theii' hands and
making small balls, lay them on the sand to dry (for any other thing would drink
up the colour), this is the cause of the sandy foot. So if rain fall, it loseth his

colour and glosse and is called Aliad. Some deceitfully will take of the herbe
of all three crops, and ateope them altogether, hard to be discerned, very knavishly.
Four things are required in NiU : a pure graine, a violet colour, his glosae in the
Sunne, and that it be dry and light, so that swimming in the water, or burning
in the fire, it cast forth a pure light violet vapour, leaving a few eishes."

Sir Thomas Roe {Emhaasy to the Court of the OrecU Mogul, 1616, i., 270) speaks
of the rise in price of Agra indigo and of the sales being effected under churls (or

fardles). The churl of Biana indigo has been computed as being equal to six

maunds. Of the same year, Foster {E.I.G. Letters, iv., 241) records the following
curious passage:

—
" Indigo is made thus. In the prime June they sow it, which

the rains bring up about the prime September : this they cut and it is called

Newty, and is a good sort. Next year it sprouts again in the prime August,
which they cut and is the best indigo, called Jerry. Two months after it sprouts
again, which they cut and thereof they make the worst sort ; and afterwards
they let it grow to seed and sow again. Being cut, they steep it 24 hours in a
cistern of water ; then they draw it into another cistern, where men beat it six

hours forcibly with their hands till it become blue, mixing therewith a little oil

;

then, having stood another day, they draw off the water and there resteth settled

at the bottom pure indigo (which some to falsify mix with dirt and sand) ; which
they dry by degrees, first in cloths till the water be sunk from it and it be curdled ;

afterwards they dry it in round gobbets."
Here we have a distinct reference to the indigo plant having been grown for

two or three years without being uprooted or re-sown. H. A. Bailey of Etawah
describes the system that exists to-day in Shahabad, which in some respects

resembles the old method (E.I.G., I.e. iv., 356). This system has long since been
abandoned in the indigo districts proper, the change possibly denoting new stock,

when that system was unnecessary. The " Newty " crop is doubtless the " Notee "

of Finch, both words being probably derived from naudhd (the young plant)

;

and " Jerry " being the "Cyeree" of Finch, both words doubtless being derived

from jari, which would mean "sprouting from the root" {jar). With the change
in the system of cultivation both those terms have become disused and forgotten.

Mandelslo {Travels, in Olearius, Hist. Mtiscovy, etc.. 1638, 83-4) gives a most curious

account of the cultivation and manufacture of indigo in Gujarat (Ahmeda-
bad) which (as with Linsohoten-'s account above) involves acoepteuice of belief

that the method of manufacture piu-sued was that known as the Dry-leaf. His
description of the flower being like that of a thistle was either a mistake (the plant

being confused by Mandelslo with Carthamus) or the plant used at that time was
not Indigofera. The former seems the more plausible explanation. The passage

may be usefully quoted in full :
—" The best indico in the world comes from about

Amadabath from a village called Chirchees, whence:it derives the name. The
herb of which they'make it is like that of yellow Parsnip, but'shorter, and''more
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bitter, sprouting forth into branches like a Reed, and growing in kind years,
six or seven foot high : the Flower is like that of a thistle, and the seed like that
of Fenu-greek. It is sown in June and cut in November and December. It is

sown but once in three years, and the first year the leaves are cut off within a
foot of the ground. The stalks are taken away, and the leaves are set adrying
in the Sun, and that done, they are set asoaking, for four or five dayes, in a stone-
trough, containing about six or seven foot water, which is ever and anon stirred,

till such time as the water hath suckt out the colour and virtue of the herb.
That done, they let out the water into another trough, where they suffer it to
settle for one night. The next day, all the water is taken away, and what is left

in the bottom of the trough is strained through a coarse cloath, and is set adrying
in the Sun. And this is the best Indico ; but the country people adulterate it,

by mixing therewith a certain earth of the same colour. And whereas the good-
ness of this Drug is discovered by its lightness, they have the cunning to put a
little Oyle into it, to make it swim upon the water." •

" The second year, the stalk which was left the year before shoots forth
other leaves, but they are not so good as those of the first. Yet is this preferred
before Oyngey, that is, wild Indico. It is also the second year that they suffer

some part of it to grow up to seed. That of the third year is not goodf
and consequently not sought after by foreign Merchants, but is employe
by the inhabitants of the country in the dyeing of their Cloaths. The bea
Indico is almost of a violet colour, and hath somewhat of its smell, wher
burned. The Indonthans call it Anil ; and after it hath been in the groun<3

three years, they suffer the Land to lye fallow for one year ere they sow
again."

Terry says of Gujarat in 1622, " The indico we bring thence is good, and
a rich commodity. It is there made of leaves not bigger than those of ov

Gooseberry bushes, and the shrubs that bear those leaves are about their bigness/
These leaves they slip off from the small branches of those bushes, which grov
with round and full heads without prickles. The leaves thus stripped off,|

are laid in groat heaps together certain days till they have been in a hot
sweat ; then are they removed and put into very great and deep Vessels fill't

with sufficient quantity of water to steep them in, where they leave their blue
tincture with their substance ; this done, the water is drained out into othes
exceedingly broad, but very shallow Vessels or Vats, made of Plaister (like to that
we call Plaister of Paris) which will keep in all the Liquor till the hot Sun in short

time extracts the moisture from it ; and then what remains in the bottome, is aj
Cream about one quarter of an inch thick, which suddenly becomes hard and dry^l

and that is our Indico, the best sort whereof comes from Biana, near unto Agra^
and a coarser sort is made at Cirkeese, not far from Amadamaz ; about which twe
places, are a very great number of those shrubs planted, which bear those leaves."

Could the plant have been Indigofera ? The passage is taken from Petro Delia
Valle {Travels (ed. Hakl. Soc), 1665, 367). Francis Bernier {Travels, 1656, 283)
makes mention of the Anil or Indico of Delhi. Tavernier {Travels, 1670
(od. Ball), ii., 8-12) of all the early European authors gives perhaps the

most detailed and accurate account. He discusses the production in Gujarat
(Sharkej, Ahmedabad, Siu-at, and Broach), of Golconda, of Agra (Biana, Indoua
and Corsa) and of Bengal. He then adds that the Dutch Company convey the
Bengal dye to Masulipatam, and that the Bengal and Gujarat indigoes can be
piirchased at 30 per cent, less than that of Agra. The reference to a Bengal
indigo at the date in qiiestion is certainly remarkable. His account is too lengthy
for quotation, but it will richly repay perusal. He describes the steeping vats,

the use of oil, and the drying in the sun discussed by other travellers. Hove
{Tours in Qujerat, etc., 1787, 107-8) gives full particulars of several planta-

tions visited by him. The plant, he says, was usually sown in the beginning
of the rains and suffered to grow for two seasons. The first crop is cut at the end
of the rains and the last about March or April. So late as 1820 we read of indigo
planting having existed in Gujarat, and a nxmiber of unused pits near old villages

and among the buried cities of the Satpuda mountains bear silent testimony to

the former important industry of indigo manufacture. Rheede {Hart. Mai., 1678,

i., 101-2, t. 54 ; ix., t. 30) gives a brief account of the indigo industry of the
Malabar coast and furnishes two pictures, which thus leave no doubt that the
plant or plants to which he alludes were species of Indigofera. Sir W. Hedges,
during his agency of Bengal, wrote a diary, 1681, which deals with his tours

of inspection through Hughli, Malda, Dacca, Balasore, etc., and discusses the
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artifloH of iiiori-hamliM) thuro niut with. It in iiotoworthy tliut h*
iiiontioii of Imli^o. \Vu uru thiiH KkI to Im^Iiuvo the uiiltivution aiui mamilaotalV
of indigo, wliii-li in tiiiu) bo<-aiiK> one uf the iiioHt iiuportunt of liengol induatries,

could not hiivo oxiHUnl in tho UiHtriotH viHiUnl hy Hedgtw. Itut wo learn it waa
i^UibhHhcd in Tirhut oriKinaily by tho Dutch, for wo toimI of thoir hiivtn(( «>wnod

tho Siiigia concorn in 17"Jl. It would hooui, howovor, from 'J'rtvoniicr'H lUliMion

to HenptI indip) tliut a Native induntry hmi oxiHt<Ml a little earlier. Hut Hhortly

after Hetlp'n' report a trhaiipo wiih elTccUHl, owinj^ to a KoHolution of tho l>iro<rtor8

of the Eiwt India ('ompany. European plant<?rH woro bruu(^ht from tho WuKt
lndii« to HenKal to undertake tho eultivation of indifi^o. In 171)0 indigo fa(;torioH

were aecortlinRly establishoti in Jessore. Hartlly, howovor, had tho indiwtry

l)een thuH orRanisotl when it was ruimxl. for wo rojid in 8ir W. VV. Hunter's
Imperial Uazellccr of India that " KngliBli indip) plantors hnvo fonuikon tho

tlifltriota of Hu}<;hli, tho 24-ParKan»v8, Dacca Fairdpur, liangpur, and Pabna,
now dotto<i with tho sites of ruined old factorioa." Tho industry had thus been
ostablisVie*.! and ruino<l in Bengal.

It is ])erhaps hardly nocostMiry to continue this series of quotations much
further by supplying a correspondingly detailed selection regarding Africa, Egypt,
tho West Indies, Anmrica, etc. The following may, however, bo of valuo to

penw^ns intorostctl in tho history of indigo manufacturo :

—

Rochefort (Hint. Nat. et Mor. des Isles Antilles, 1658, 98) spoaks of the indigo

being produced from a plant which rises only about a foot and a half from tlio

grounil. It has small leaves of a light green colour which turn yellow. Tho
fli)wer is reddish. It grows from seed. Its odour is very disagreeable, unlike the

Madagascar species, which has small flowers of a whitish-purple colour and s
pleasant smell. Pomet (Hist. Gen. des Drog., 1()94, 151-6 ; also Engl. ed. with romet'sAoooont-

annot. from Lemert and Tournefort, 1712, 89-91) gives a brief description «md an
engraving of the plant, and these leave no doubt that it was an Indigofera. It is

sown, he tells us, by the Americajis in holes a foot distant, and in two months' time
the plant will be retidy to cut, and if left for throe months will yield both flower and
seed. " Indigo is a meal or flour," he observes, " meuie by means of water and oil- oUve Oil.

olive out of the leaves of the anil or indigo plant ; for there is a difference betwixt

that made of the leaves and of the small branches. The choicest of the former

sort is that which bears the surname of Serquisse {Sarkfiej).^^ '" They cut the said

herb with a sickle when the leaves begin to fall upon touching them ; and after

they have stript them from the branches, they put them into sufficient quantity

of water, which is in a vessel called the steeping Vat, then letting them infuse UMofVata.

thirty-six hours ; after which they turn the cock in order to let the water run off,

which is tinged of a green colour, inclining toward blue, into a vessel of the nature

of a churn, which is worked by the labour of several men, by means of a RouUer
or Turner of Wood ; the ends of which run pointed, and are hooped with iron ;

this they work " till the said water abounds with a lather, then they cast into it

a little oil-olive ; to wit, one Pound into such a Quantity of the Liquor as will

yield seventy poiuids of indigo, which is the quantity now sold in a barrel ; and
as soon as tho said oil is thrown in, the Lather separates into two parts so that

you may observe a Quantity curdled as milk is when ready to break ; they

then ceaso churning and let it stand to settle, which when it has done some time,

they open the Pipe or Cock of the Chum, in order to let the water clear off, that

the meal which is subsided may remain behind at the Bottom of the Vessel like

clay or Lees of Wine. Having decanted it thus, they put it into straining Bags Straining,

of Linnen to separate what water was left, then they convey it to the Chests or

Boxes that are shallow to dry it, and being dried, it is what we call Indigo."

Pomet furnishes (plate 35) an admirable picture of an indigo factory which shows
the water tank, the steeping vat, beating vat and evaporating vat. The mechanical

contrivance for churning or beating the liquid is also shown, but the author

nudges no reference in the text to his plate, and it would appear accordingly to

have been copied from some still earlier author. Pere Labat ( Voy. aux Isles de

L'Amerique, 1724, i., 90-9, t. 90) gives a long and interesting account of the indigo

industry which was translated into English by PhiUp Miller and given in his

Gardener's Dictionary (Ist ed., 1731) under the name Anil, from tho belief,

apparently, that it waa fully representative of the industry as a whole. But
Labat deals very nearly exclusively with the indigo of Martinique, and his

description, like that of Pomet, is more characteristic of the Antilles anti

the West Indies than of India proper. In two months' time, says Labat,

the first crop of cuttings can bo taken, and if the rain continues, subsequent
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cuttings may be made every six weeks, and the plants continue to bear for

two years.

Browne (Hist. Jam., 1789, 302-5) describes two forms—the wild indigo and the
Guatimala indigo. He views the wild as only the sin-vival of a still earlier cultiva-

tion, the buildings of which often " remain very perfect to this day." Browne gives
interesting particulars of the "best engine " seen by him for beating; this was in

design much the same as some of the contrivances patented in India a century later.

Ho is one of tho first authors to mention the use of heat in drying the indigo.
" The Magma or mud " is by some put into a cauldron and heated over a gentle
fire, but not so far as to boil, and is then emptied into little " ozenbrick" bags to
drain ; by others it is not heated, but immediately put into the like bags to drain.
Edwards (His*. British West Ind., 1793, ii., 280-8) speaks of three species of indigo,

viz. the wild, the Guatimala, and the French. Of these tho " French surpasses
the Guatimala in quantity but yields to it in fineness of gi'ain and beauty of colour."
Lunan (Hort. Jam., 1814, i., 419-2G) gives a most instructive account both
of tho plant grown and the method of manufacture pursued in Jamaica, but
quotes very largely from both Browne and Edwards. The plants are regularly
laid in the steeper with tho stalks upwards, which, he says, hastens the fermenta.
tion. None of these West Indian writers, let it be specially noted, speak of tb
dry-leaf process—the whole plant is carried at once to the steeping vats. Aftei

being beaten by various contrivances a little clear lime-water is gradually let in

to augment and precipitate the foecula. Too large a quantity of lime would
render the indigo hard and of a greyish colour. The fcecula is placed in bags and
allowed to drain ; these are then placed within a press and the remainder of the
water squeezed out. The dye is next removed from the bags, placed on a table,

cut into square cakes and dried in the shade—the sun being regarded as hurtful.

The East India Company published in 1836 a series of reports and letters

regarding the indigo industry, the preface to which records (what may have been
inferred from the above series of quotations) the migration from and return again
to India of the industry. That work will be found of the greatest possible in-

terest, and should be consulted for historic details. Mr. Minden Wilson has
written in the Indian Planters^ Gazette a series of graphic historic sketches of

the introduction of Indigo in Bihar. From those it would appear that Mr.
Grand, the husband of the lady who subsequently married Prince Talleyrand,
was one of the founders of the industry. Wilson gives the dates of several

concerns—Contai was opened out about 1778 and Singia in 1791 ; but the
last mentioned, as already stated, originally belonged to the Dutch East India
Company. These are representative, the Tirhut industry having been mainly
established between 1778 and 1800. The Court of Directors of the East India
Company sustained severe losses, however, by their endeavours to re-establish

the Indian industry, though they obtained the satisfaction of knowing that
they had been successful. In time they accordingly threw the traffic open to

all, and hoped that their servants might find in indigo " a mode of remitting
their fortunes to Europe which would be legal, advantageous and adequate."
For twenty-two years (from 1780 to 1802) the Company directly supported
the indigo industry and placed India once more in 'the foremost rank among tho
indigo-producing countries of the world. They, however, continued to make
purchases of indigo for the purpose of remittances, and to ensure the supply
they even made advances to the special factories that had contracted to sell their

produce to the Company. About this time also it was recognised that the in-

dustry could not be regarded as successfully established in Bengal so long as it

was exclusively held by the Anglo-Indian community. It was accordingly ar-

ranged that ptirchases should be made from, and advances given to, factories

owned by Natives provided the security was " sufficiently respectable and the
quality fit for the European market."

But the story of the indigo industry is more entertaining historically and more
pathetically instructive than that of almost any other Indian agricultural or

industrial substance. The main facts may, therefore, be here briefly recapitu-

lated :—There is abundant evidence in support of the belief that when Europeans
first began to piirchase and export the dye from India, it was procured from the

Western presidency and shipped for the most part from Surat. It was carried

by the Portuguese to Lisbon and sold by them to the dyers of Holland. It was
the desire to secure a more certain supply of dye-stuff that led to the formation,

in 1631, of the Dutch East India Company, and shortly after to the overthrow
of the Portuguese supremacy in the East. The success of the Dutch merchants

It „
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aroused the jo«]oa«y of Butope. The woad (irrowers and roarohante of Oormany,
France and England were thrMt«ned with ruin, and to protoot tbein noarly every
country passed edicts rendering the importation or uae of indigo a criminal offence
punishable by death.

In 1008 England learned the art of indigo-dyeini?, and in the reign of Queen
Elizabeth its use was permitted along with wood. Curiously nnnuKh thin mixing
uf woad with indigu HurvivoM to the present day, und f nail

amount of the wojul is grown here and there ovor B'n ml.

The opposition to indigo woa, however, so strong that i. »<l-> <.t,,..ii, ..i. m.- |m. u-xt

of being poisonoxis, prohibited, and in 1(500 Churlos II. ha<l to procure dyers from
lielgiuin to onc-e more t«ach the English the art of using the dye. As already
sliown, the ofIe<;t of the persistent export of the dye from India, conducted by
the EaMt India Company, had the ofToct of stimulating the Spanish, French, Portu-
guese and English colonists to make strenuous efforts to produce the dye in many
countries outside India. And so successful were they th&t for a time they ruined

the ancient Indian traffic. But Macplierson (Hiat. Europ. Comm. Ind., 1812, 200)
speaks of the East India Company having voluntarily given up the importation of

indigo into England " in order to avoid a competition with the British Colonists in

the West Indies and the southern provinces of North America. About the year 1747
mcst of the planters in the West Indies, particularly in Jamaica, gave up the culti-

vation of indigo in consequence of the high duty imposed upon it "
;

'* the planters

of Carolina and Georgia were never able to bring their indigo to a quality equal
to that of Guatimala or St. Domingo." But political difficulties occurred with
America and France, and at the same time sugar and coffee had proved even more
profitable in the West Indies than indigo. The impetus was thus given for a
re-estabUshment of the Indian traffic, and, as one of the many surprises of the

industry, the province of Bengal was selected for this revival. It had no sooner
been organised, however, than troubles next arose in Bengal itself through mis-

imderstandings between the planters, their cultivators, and the Government,
which may be said to have culminated in Lord Macaulay's famous Memorandum
of 1837. This led to another migration of the industry from Lower and Eastern
Bengal to Tirhut and the United Provinces, Here the troubles of the industry

did not end, for, just as indigo had ruined " the Waid Herrn," so the researches

of the chemical laboratories of Germany threatened the very existence of any
nat\u*al vegetable dye. They first killed the maddar dye of Europe, then the

safflower, the lac and the al dyes of India, and are now advancing rapidly with
synthetic indigo, intent on the complete anniliilation of the natural dye. Opinions
differ on many aspects of the present vicissitude ; meantime the exports from
India have seriously declined, and salvation admittedly lies in the path of cheaper
production both in cultivation and manufacture. These issues are being vigor-

ously faced and some progress has been accomplished, but the future of the

industry can scarcely help being described as of great vmcertainty. The issue

is not the advtintage of new regulations of land tenure, but one exclusively of

natural versus synthetic indigo.

IMPROVEMENT OF STOCK.—SiT Edward Law (formerly Finance

Minister of India), in a letter to The Pioneer in December 1905, refers to

his views regarding the future of the indigo industry :
—

" It would appear

to be assumed," he says, " that because unfortunately the production of

indigo continues to fall off, my belief in the possibility of recovery of the

industry is a mistaken one. In my last budget speech in March 1904, I

enumerated the following improvements as necessary to effect a reduction

in the cost price of indigo and thereby secure a profit to growers and

manufacturers :— (1) that the plantations should be placed on a sound

financial basis, and cease to remain in a position where requirements for

cash in seasons of dear money could only be satisfied by transferring profits

from the pockets of the planters to those of the money-lenders ; (2) economy

in management; (3) selection of seed and propagation of the qualities

yielding the highest percentage of indigotin and best sui«:«d to local con-

ditions of climate and soil
; (4) rotation of crops to obtain good profits

from the land when not under indigo, and thereby reduce the cost of culti-

vation of the plant
; (5) chemical improvements in manufacture." " When
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it can be stated that all the improvements I indicated as necessary have
been carefully and persistently tried, and that still natural indigo cannot
be made to pay, I shall with great regret have to admit that I have been
wrong."

There would seem no doubt that each one of the conditions of improve-
ment indicated by Sir Edward are of vital importance ; and what is more
to the point, hardly any of them have been successfully and completely
investigated. A considerable advance would appear to have been attained

recently by Bloxam, in his chemical studies of the dye. Leake com-
menced research into the races of the plant grown and the localisation

of the dye within the plant tissue, but his studies were brought to a sudden
termination, when on the threshold of possible practical results, through
the severance of his connection with the Indigo Planters' Association.

It is understood that a start has also been made by the new research station

under the direction of the Inspector-General of Agriculture, from which
much may indeed be expected in the future. The planters themselves,

in their anxiety for alternative crops to be grown on the land when not
under indigo, are concerned with an issue of great practical value.

Leake has obligingly furnished for this work a review of his

own results and those of other workers in the path of indigo-plant

improvement, the passages from which will be indicated by quotation

marks.

Present Position of tlie Industry.—" It may be affirmed that the

methods employed for the production of the dye are very crude. The
fluctuations in the daily outturn are very large, and all attempts to con-

trol the yield have so far proved unavailing, if not prejudicial. This is

only one way of confessing our ignorance of the steps of the process. So
long as the planting community enjoyed a practical monopoly this in-

ability to control was of little moment. A fall in the quantity of dye
produced implied a corresponding rise in price. With the introduction

of the synthetic product a short yield no longer meant enhanced price, and
this fact, associated with a series of bad seasons, has reduced the margin of

profit to a vanishing point. If natural indigo is to compete successfully

with its synthetic rival, there is no longer room for the losses which the

fluctuations above noticed necessarily involve. A study of the manufac-
ture of indigo reveals how little at present is known of the chemical and
bacterial changes involved. Until these have been worked out, little can
be hoped for from improvements in the methods pursued. One fact

alone is evident, namely that only a fraction of the latent dye-forming

power is developed.
" For the present, therefore, the planters must look elsewhere to find

relief from the severe competition of the synthetic product. The two lines

that suggest themselves and which are, to a small extent, receiving atten-

tion, are the introduction of supplementary crops and the increase in the

yield of plant per acre (cultivation) as opposed to the increase in the yield

of dye per unit of plant (manufacture). The first of these falls outside the

province of this article. The second falls naturally under two heads (1)

improvement of the present plant 1, suniatrana by seed control, etc.
;

(2) introduction of other and richer stocks.
"

(1) For the same reason that the mahai (indigo manufacture) cannot

profitably be altered at the present time, it is also impossible to progress

in any process of selection of stock, and, as long as it remains impossible
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to estimate the ilye-yioldiiig capacity of tha plant, thiH iiiUHt roniain mo.

This, however, does not afford the sole pofwibility for improvement. The
mifjration of the cultivation of /. Htimafraita has already been noted.

With tliis migration has arisen a complete separation of the soed-producing

districts, and at the present time it is no exaggeration to say that a planter

does not know from what district his seed comes. Investigation has shown
that the seed-producing area can be separated into two main divisions,

each (iharacterised by a very distinct type of plant. The first of thette

areas includes the Western PanjAb and Indus valley, and the plant here

is stunted, flowers early, and possesses a very marked and (-haracteristic

alternate arrangement of the branches and leaves. The second area in-

cludes the Eastern Panjiib and the United Provinces, in which the plant

is tall, bushy, and flowers late. Comparing these :

—

S«ml-pro<lurinK
AreaiM.

Yield of plant per acre
Leaf percent tigo..

Western Area.

90 niaunds
62-5

66

Eastern Area.

1 40 maonds
54-4 „
82

W«t«m and
BMtorn.

Jara vertiu
Bengal.

" Since the leaf is the main dye-yielding part of the plant, it is obvious

that large benefits are likely to be derived from a limitation of the seed-

producing area.

(2)
" For some years attempts have been made to introduce other species

of Indiyofera ; and that species which has yielded the most promising

results is /. urreeta, IJochst. It must be borne in mind, however, that

Java indigo does not fetch the price of good Bengal indigo, although the

percentage of indigotin is very high in the former, and that this may mean
a specific inferiority in the dye obtained from T. arrecta.

" A difficulty in obtaining a good germination has alone checked the

general cultivation of this plant. The defect has, however, been traced

to the large percentage—between 90 and 96—of ' hard ' seed. With the Uard Sowl

introduction of a seed-treating machine this difficulty has been removed
and /. arrecta will probably be extensively cultivated" (Leake) (see

p. 661).

The Localisation of the Indigo-producing Substances In Indigo-

yielding Plants.—Tlhc following is a brief abstract of the contents of the

paper on this subject :
—" Some attempts have been made to trace the func-

tion and place of the indigo-yielding substance in the plant metabolism.

For instance, Molisch tentatively ascribes to it a position among the anabolic

products, and attempts to establish a direct relation between its formation

and the chloroplasts. His arguments are largely based upon the localisa-

tion of indigo when precipitated within the tissues. He traces a relationship

between the chloroplasts and the grains of indigo thus precipitate<l. This ohioroptart^

relationship is difficult to uphold, as the present writer has endeavoured

to show. The substance may be found in such tissues as pith, xylem-

parenchyma, phloem, fibrous cortical tissue, epidermis and in embryonic

tissue, even in the embryo sac. In chlorophyll-bearing tissues, it is difficult

to trace any relationship between the chloroplasts and the precipitato<l

grains of indigo. By this method of localisation it is impossible to bring

conclusive evidence to prove the absence of a relation between the indigo-

yielding substance and the chloroplasts. To establish such a relation other

lines of investigation will have to be resorted to " (Leake).
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[C/, Schunck, Formation of Indigo Blue, Phil. Mag., 1885, x., 74; xv., 127;
Goppert, Bot. Zeit., 1871, xxix.. No. 24, 399; Miiller-Thurgan, iandw. Jahrb.,

1880, ix., 167-66; MoMsch., Sitzb. der Kais. Ahad. Wiss. Wien., 1893, i., ciii.. 269;
Zeitschr. dea Allgem. besterr. Apoth-Vereines, 1893, xlvii., 523 ; Sitzb. der Kaia.
Akad. Wiss. Wien, 1898, i., cvii., 747 ; Sitzb. der Kais. Akad. Wiaa. Wien, 1899,
i., cviii., 479 ; Berichte der Deut. Bot. Gesell., 1899, xvii., 288 ; Br6audat, Gomptea
Rendtia, 1898, cxxvii., 769; Beijerinck, Proc. Roy. Acad. Sc. Amsterdam, 1899,
ii., 120; 1900, ii., 495; iii., 101; Hazewinkel, Proc. Roy. Acad. Sc., Amsterdam,
1900, ii., 512 ; Plowright, Journ. Roy. Hort. Soc, 1901, xxvi., 1 ; Bergtheil,

Joum. Chem. Soc. Trana., 1904, Ixxxv., 877 ; Bloxam and Leake (with the
assistance of Finlow), Ace. Research Work in Indigo (Calc, The Bengal Secretariat

Book Depot, 1905) ; MolHson, Indigo Seed Select., Agri. Journ. Ind., 1907, ii.,

pt. iii., 296-7.]

CULTIVATION.
Area and Production.—Perhaps one of the most surprising features of

indigo cultivation is the variation of the period of occupation of the soil.

In some localities the crop is obtained in three months from time of sowing,

and from this as a minimum up to as much as eighteen months every

possible period is manifested. Speaking generally it may be said that

the system of taking several cuttings a year and allowing the plant to

occupy the soil for two or even three years seems to have been dis-

continued—possibly as a consequence of the change that has taken place

in the stock now chiefly grown. In the upper provinces, especially where
irrigation prevails, indigo occupies the soil in annual rotation with wheat
or rice, and is regarded as a catch crop that greatly improves the soil.

So much is this the case that indigo has often been recommended as a green

manure to be grown temporarily and ploughed into the soil. But in Lower
Bengal, on the other hand, the spring-sown crop calls for attention at the

very time of the principal rice sowings, and it is therefore an unpopular

crop with many cultivators. But a far more serious difficulty has arisen

in the production of artificial indigo. The seriousness of this aspect may
be at once exemplified by the figures of area and yield. In 1892-3 the

area in all India was 1,218,766 acres and the yield 179,056 cwt. ; in 1894-5

the corresponding figures were 1,688,042 acres and 237,494 cwt. ; in 1896-7,

1,608,901 acres and 168,673 cwt. ; in 1898-9, 1,010,318 acres and 139,320

cwt. ; in 1900-1, 990,375 acres and 148,029 cwt. ; in 1902-3, 645,511 acres

and 79,207 cwt. ; in 1904-5 the area was 473,757 acres and the outturn

56,200 cwt. Thus in twelve years the area under the crop and the yield

decreased te one-third their former magnitude. The most recent forecasts

indicate that the area decreased still further in 1905-6, viz. to 583,600 acres

with a yield of 46,500 cwt., but the estimated area for 1906-7, namely
452,800 acres, has shown a slight improvement in yield of dye—69,700 cwt.

Land Tenure.—" It is impossible, in the space at disposal, to do more
than touch upon the system of land tenure. There are commonly three

systems throughout the indigo district of Bihar at present under European
control. In the first of these the planter is the absolute possessor of the

land, known as zerat lands. In the second, as the result of the lease by
the zamindars to the planters of certain villages, the factory claims some

portion—usually two to three cottas per bigha—of the highlands for the

cultivation of indigo. The portion assigned for indigo is usually changed

every two or three y^ars. In both these cases the cultivation is effected by

labour hired by the factory. In the third, the raiyat, under no compulsion,

puts a portion of his land into indigo and sells to the factory the plant

—

either on a valuation of the standing crop or measurement of the amount cut.
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" The area in which the cultivation of indigo reaches the highest develop'

nient is Northern Bihar, the chief districts of which are Champiran,
Muzaflarpur, Darbhanga and Saran. In these districts the concerns are

entirely under European management. In other areas the specialisation

in the methods of cultivation and manufacture is not carried to the same
extent. It will be sufficient, therefore, to refer in detail to this area alone,

and in the case of other areas to draw attention merely to the points of

divergence " (Leake).

BENGAL.—Area and Production.—In 1904-5 the total area under
the crop, according to the Agricultural Statistics, amounted to 223,100

acres, and the outturn to 24,300 cwt. Cultivation reaches its highest BengaL

development in Northern Bihar, the chief districts of which are Champdran,
which in 1904-5 had 84,000 acres ; Muzafiarpur, 35,000 acres ; Darbhanga,
32,900 acres ; and Saran, 18,000 acres. The final forecast for Bengal in

1906 estimates the total area as 137,800 acres and the yield as 1,323,400

lb. (11,816 cwt.). By way of contrast it may be added that the area

devoted to the crop in Bengal during 1894-5 was 629,100 acres, which
yielded 104,485 cwt. of dye.

Bihar.—" As cultivation is at present practised, indigo forms a ' 16-

anna ' crop. Preparation of the land commences at the end of the rains

early in October, as soon as the land is cleared of the previous crop. It is

thoroughly ploughed and finally levelled by the application of the choki

or hanghar—a log of wood with the lower surface flat or hollowed, drawn
by two or four bullocks. Usually the land is again ploughed and levelled

or ' compacted ' after a few days—a process which may be repeated as

many as four times. In the intervals between the ploughing, gangs of

coolies with short sticks are sent over the land. These men collect the

stumps of the previous crop, weeds and such like matter, thus clearing the

land, and at the same time use their short sticks to break down any clods.
" The whole of this process is aimed at reducing the surface soil to a

state of fine division which will admit a further compacting to be readily

effected. It is clear, therefore, that the extent to which the land is alter-

nately ploughed and ' choki-ed ' will depend on the nature of the surface

soil. In the high, light (sumbe) lands a relatively small number of plough-

ings will be sufficient ; while in the low-lying clay {mattyar) lands, a greater

number will be required before a sufficiently fine texture is obtained. When
the soil is reduced to a sufficiently fine state of division, the plough is no
longer used and the choki is only applied at intervals—two or three times

a month until the time of sowing.
" The reasons for the adoption of these somewhat intricate processes

will become plain when certain peculiarities of the soil and climate of these

districts are explained.
" Indigo is sown at the commencement of the hot weather—late Feb-

ruary or early March. Since the end of the previous rains—early October

—

only an inappreciable amount of rain has fallen, for in these districts

the average total rainfall from November to May, inclusive, is under three

inches. The planter, therefore, is entirely dependent on the moisture

retained by the soil from the previous rains, both for the germination of

the seed and for the support of the young plant until the break of the rains E*ii».

in June. It will be readily understood that, with the temperatures and
low atmospheric humidity which prevail at the time of sowing, the surface

soil would soon lose all moisture unless this be constantly replenished by
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a supply from the deeper layers. Throughout the area the soil consists
of an extremely fine alluvial deposit which extends down to and below the
water-level—20 feet approximately. It is this unusual condition which
makes a rapid capillary movement of water possible. Unless, then, the
superficial four or five inches which have been disturbed by the plough are
compacted to an extent which will allow the capillary rise of water to take
place with a degree of rapidity sufficient to keep pace with the evaporation
of moisture caused by the sun's heat, germination and subsequent growth
of the plant will be impossible. It is to produce the necessary degree of

compactness in the superficial soil that the above processes are adopted.
" Throughout this period—November to February inclusive—the lands

are kept scrupulously ' clean ' by constant weeding. Sowing, as already
stated, usually commences in late February or early March. The exact
date is dependent chiefly on the temperature, and it is the usual custom
to wait till a night temperature of 60° is recorded. Once sowing is com-
menced, it is carried on with the utmost speed possible. Under the most
favourable conditions the increasing day temperatiire will soon deprive
the superficial soil of its moisture, and it is necessary—if the plant is to

survive—that it shall have developed a sufficient length of root to be no
longer dependent on such moisture. The seed is sown by means of

drills, each drawn by two bullocks. Briefly, they consist of a trough,

containing the seed, into which small wooden wheels dip. When the

drill is in motion these rotate and pick up three to four seeds by means
of shallow holes cut at regular intervals in their circumference. The seeds

are thus carried forward and dropped down a slot, by which they are

guided into a shallow furrow formed by a share situated in front of the

slot. Each drill has six shares, corresponding to six wheels set at regular

intervals, and thus sows six lines. As soon as the seed is sown a light

choki is passed over the field and the seed is thus brought into intimate

contact with the moist soil at a depth of about one inch from the surface.
" At the present time 8, 12 and even 20 seers (40 lb.) are sown per higha

(seven-eighths acre). There is no doubt that this is excessive, and it is

difficult to understand how the practice has arisen. It is quite possible,

with good seed, to obtain a yield in no way inferior to that normally
obtained when using only four seers (8 lb.) per higha. During the hot

weather, growth is slow, but with the break of the rains this rapidly in-

creases. The commencement of cutting depends to a large extent upon
the date at which the rains break, but usually takes place about the middle

of June. The low-lying crops are first cut, both because the more abundant
moisture has given greater growth and because delay in cutting causes

considerable risk of loss from sudden flooding. Two crops are normally

obtained except when the plant is growing in the river-bed, where the rise

of the river renders only one possible. These two cuttings are known
respectively as the morhun and khunti cuttings. The crop is entirely hand-

cut, and the cut plant is loaded into bullock carts and dispatched to the

factory with the least delay possible. Immediately after the morhun
crop is cut the land is ploughed. This, without damaging the crop, renders

the surface open and uneven, and subsequent rain is retained in greater

abundance. After the second cutting the land is ploughed and sown with

a rdbi crop or prepared, as before, to receive indigo in the following

season. On arrival at the factory the carts are weighed, and the weight

of plant is obtained approximately by difference."
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Lower Bengal.—" The chief crop of indigo in Lower Bengal is BengaL
obtained from the annually inundated tracts of land. The seed is usually

sown broadcast upon the muddy banks left by the retreating water during
the early part of October. In the case of the higher lands only is the
plough used and the land, to a certain extent, prepared. The crop is

cut in the following June and July " (Leake).

In the districts of Bihar south of the Ganges, Patna, Gaya and Shaha* Two crops,

bad, the system of cultivation is closely allied to that pursued in the United
Provinces. The soil is non-retentive of moisture, and the sowings are

carried on chiefly during the rainy season in July, August, and September.
The early rainy-season sowings are called asarhi, and the crop from these

is cut in September and October. The later sowings continue to grow
throughout the year and are reaped in July and August, when the crop is

known as khunti, but that name is also applied to the second year's crop
from the early sowings.

[Cf. Montgomery Martin, Hi«t. E. Ind., 1838, ii., 8&6-9; iii., 248-57 ; Taylor,
Topog. and Stat. Dacca, 1840, 132, 135-6 ; Westland, Rept. Dist. of Jestore,
1874, 135-6, 197, 211, app. iii., vii.-viii. ; McCann, Dyea and Tana Beng., 1883,
93-126; Grierson, Bihar Peasant Life, 1885, 243-4; Reid, Cult, and Manuf.
of Indigo, 1887, 74-80, 103-14; BaaeT'}Qi, Agri. CtUtack, 1893, 105-G ; Voelcker,
Jmprov. Ind. Agri., 1893, 257-65 ; Rawson, Cult, and Manuf. of Indigo in
Beng., in Planters' Oaz., July 29, 1899, 155-6; Aug. 5, 189; Aug. 12, 219-20;
Aug. 19, 252; Imp. Inst. Joum., Aug. 1899, 208; Rawaon, Gardner & Laycock,
Diet. Dyea, Mordants, etc., 1901, 172 ; Mukerji, Handbook Ind. Agri., 1901, 411-6

;

Admin. Rept. Beng., 1901-2, 27-9 ; Java Indigo, in Agri. Joum. Ind., 1906, i.,

pt. ii., 170 ; Oermination of Java Indigo in Bihar, in Agri. Joum. Ind., 1906, i.,

pt. iii., 262-3.]

UNITED PROVINCES.-Area and Production.—The area in 1904-5
was 107,516 acres : 98,695 acres in Agra and 8,821 in Oudh. The estimated

outturn was 8,000 cwt. These figures show a great contraction on those

of the previous year. The chief districts in Agra are ordinarily Aligarh,

Azamgarh, Balandshahr, Etah, Cawnpore, Mainpuri ; and in Oudh, Fyza-
bad. The final forecast for 1906-7 shows a still larger reduction to

40,374 acres : viz, 34,809 in Agra and 5,565 in Oudh. This represents a
decrease of 75'2 per cent, on the average area of the years 1900-4, and
of 83-5 on the average for 1895-1904.

Commenting on these provinces, Leake says, " In the districts forming seed Supply,

the west of the United Provinces and the east of the Panjdb, the cultiva-

tion of indigo for dye is practically extinct. The plant is, however, still

grown to supply seed to Bihar. The seed is sown broadcast after the land
lias been irrigated and ploughed during March and April, and in those

districts where dye is manufactured the plant is ready to be cut in August,
but is left in the ground till December if seed is required. The process of

dye manufacture, where practised, is essentially similar to that of Bihar.*'

According to Duthie and Fuller {Field and Garden Crops, 1882, i., 43-50,

t. xii.) it may be sown either in spring or at the commencement of the rains.

In the first case it is called jamowa or chaiti, in the second asarhi. Jamoioa Two Crop*,

indigo is ready to cut in August, asarhi a month later. Land under jamowa
is as a rule ploughed up immediately the crop is cut ; asarhi indigo is left

in the ground till the following rains, when it springs up again and yields

a khunti rop. Generally it is sown alone, though occasionally mixed Mixed oop*.

with judr {Sorf/liu»i viUgare) or arhar {Cajnnus indicns), and is

.surrounded with a border of castor or san (hemp). A loam is prepared

;

hui where copious irrigation is possible, much of the cultivation is on the
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lightest possible sand. Four ploughings are held advisable, though fre-

quently in canal-irrigated districts the land receives only one. For jamowa
indigo the ground must be watered before ploughing, while the asarhi

fields are not ploughed till softened by the rains. The crop must be kept
free of weeds, and two weedings at least are required. The cost of culti-

vating an acre of jamowa indigo, to be cut in August and followed by a
rahi crop, is estimated at Ks. 15-7a.

[Cf. Atkinson, Oaz. U. Prov., 1875, ii., pt. i., 378-9, 423-4, 472-6 ; 1876,
iii., pt. ii., 236, 307-10, 463 ; 1876, iv., pt. i., 93-4, 251 ; Wright, Mem. Agri.
Cavmpore, 1877, 28-30 ; Buck, Dyes and Tans, 1878, 1-12, 9-94 ; Reid, Cult, and
Manuf. of Indigo, 1887, 81-9, 115-21 ; Dist. Gaz. U. Prov.; Settl. Repts.]

CENTRAL PROVINCES AND BERAR.—Area and Production.—
Only 110 acres were reported in 1904-5 as under indigo, these being in the

districts of Buldana, Hoshangabad, Narsinghpur and Chanda. In Akola
the seed is sown about the middle of the rainy season or latter half of July,

and the plant is ready for use in October or November, when the flowers

begin to form. [Cf. Sule, Monog. Dyes and Dyeing, Berar, 1896, 2.]

PANJAB.—Area and Production.—The estimated area in 1904-5

was 53,000 acres, and the yield 9,900 cwt. The large interest in seed

cultivation accounts apparently for the disproportion of yield to acreage.

The most important districts are Multan, MuzafEargarh, Dera Ghazi
Khan and Kohtak. The final forecast for 1906-7 estimates the area at

62,300 acres, as against 67,500 in 1904-5. This total is shown to be
19*3 per cent, below the decennial average. The recent effort by the

planters themselves to produce specially improved new seed could have
had no other consequence than to disturb and possibly curtail the

demand for Native seed. The following are the returns of seed pro-

duction in the Panjab for the past four years :—1904, 1,673,800 seers ;

1905, 1,785,000 seers ; 1906, 3,227,600 seers ; and 1907, 1,248,900 seers.
" The easterly districts of the Panjab should be considered in conjunction

with the United Provinces. In the west, however, in Multan, Dera Ghazi
Khan and Muzaffargarh, the methods are very primitive, and the market
supplied is the purely Native trade across the north-west frontier. The
plant is sown on irrigation, and hence the date of sowing depends on that

of the opening of the canals—usually during May. By September the

crop is ready to be cut, after which the plant may be ploughed up or left

for a second, and, sometimes, even a third, year." " Lands subject to river

inundation are consideredunsuited; in otherwords, a prejudice exists against

over-inundation. The land is prepared during the cold season after the

winter rains, and sowing takes place from March 1 to May 15. The field

is first flooded and the seeds scattered broadcast on the water. Irrigation

is given every third day till the plants are about a foot high, then every
eight or ten days " (Leake). [Cf. Morris, Cult, and Manuf. Indigo in

Mooltan, Gaz. Mooltan Dist, 1883-4, app. a, 161-6 ; Panjab, Dist. Gaz.]

RAJPUTANA AND CENTRAL INDIA.—8ma\l quantities are grown
in Ajmir and in the Native States of Jaipur, Marwar, Gwalior and Tonk.
In Ajmir the seed is sown broadcast in the month of June or as soon as

the rains set in. When the young plants are above ground the grass is

weeded out by a process of hand-hoeing. Keaping commences about

October.

BOMBAY AND SIND.—Area and Production.—The late Mr. E. C.

Ozanne, then Director of Agriculture, Bombay, wrote in his Annual Report
(1885-6, 36-7) that—" In the 16th and 17th centuries, indigo, partly of
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local growth and partly brought from Upper India, wa« one of th« chief

exports of Gujarat. Towards the close of the 18th century (1777) the

cultivation, chiefly for local use, would seem to have been on a very
iderable scale. But in the early part of the present century it

in fell off and in 1827 had almost altogether ceased. At that time,

prices were high and the demand was strong." The attempt then made
to resuscitate the industry, however, failed, and " indigo has never again

become a product of any importance." In an official letter of date 1889,

Ozanne, however, speaks of the indigo cultivation of Bombay having
been 4,182 acres. In 1904-5 there were only 806 acres under the crop.

The following account of the cultivation in Western India is an abbrevia-

tion from MoUison {Textbook Ind. Agri., iii., 279-83). The best crops

are grown on gorddu soil (deep sandy loam). In the Deccan, medium
black soils of fair depth are deemed most suitable. The crop is grown in

the khdrif (rainy) season. " Thorough tillage and a liberal application of

manure are necessary. Well-rotted manure in a dressing of twenty cart-

loads per acre should be given in May. The plough and harrow should

be used after the first fall of rain to prepare a clean, smooth seed-bed.

The crop is either sown alone or with subordinate rows of cotton. One row
of cotton may alternate with two of indigo. When sown alone, the rate

is 12 to 15 lb. seed per acre. The seed should be drilled if po-ssible in June
in rows 18 inches or less apart and the drill should be worked near the

surface, so that the seed is not buried too deeply. The crop should, after

the seedlings are well up, be intercultiired two or three times with the

bullock hoe and be once hand-weeded with the weeding-hook (khur'pa).

The first cut is ready in September-October. With favourable late rain,

a second cut may afterwards be obtained without irrigation."

The area in 1904-5 was in Sind 5,621 acres, chiefly located in Hydera-
bad, 3,985 acres, and Sukkur, 1,404 acres. After the land has been weeded
and moistened during the inundation season in May and June, it is ploughed
two or three times and the seed sown broadcast. When the plants have
germinated, they are watered once a week, and this is continued till Sep-

tember, when the crop is ready to be reaped. A second year's crop is raised

after cutting by frequently watering the old plants. [Cf. N. B. Beyts,

Gujarat Agri., 1878, 44.]

MADRAS.—Area and Production.—The area under cultivation in

1904-5 was 126,300 acres, and the outturn 16,700 cwt. The principal

districts are ordinarily Cuddapah, which in 1904-5 had 32,149 acres ;

South Arcot, 28,784 ; Nellore, 14,618 ; North Arcot, 7,352 ; Karnul,7,056 ;

Anantapur, 5,098 ; and Kistna, 3,208. The forecast for 1905-6 shows
an estimated area of 212,300 acres and an outturn of 1,896 tons. Com-
menting on this result, the Board of Revenue in their final report for 1906-7

show that this area is 86 per cent, more than in 1905-6, but 1 per cent, less

than the average of the five previous years and 25 per cent, less than the

ten previous years. Indigo appears to be cultivated under very diverse

conditions throughout the Presidency. " Returns show that somewhere
in the district sowing is normally being accomplished in every month of

the year. This, no doubt, is due to the more even distribution of tempera-

ture and rainfall throughout the year " (Leake).

In Cuddapah, the chief indigo district, the land is ploughed and manured
after it has been moistened by rain. This takes place in April if the rain is

sufficiently heavy ; if not, in July or August. The ground is then allowed
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to remain till the next heavy showers, when the seed is sown in rows. In

about a month weeding commences. On dry lands the crop is entirely

dependent on rainfall. The first cutting is taken three or four months
after sowing, and a second and third at intervals of three months after the

first. After the third cutting, the plant is allowed to seed.

Wet Cultivation. Wet Cultivation is also carried on in the neighbourhood of tanks or

wells. Near wells with a certain supply of water, cultivation is commenced
in March or April. If the soil is loose, the seed is sown without any previous

ploughing ; otherwise, in the vicinity of tanks, the land is watered, ploughed,

and smoothed by a roller. It is then manured, watered again, and the

seed sown when the land has dried. After germination, the crop is regu-

larly watered at intervals varying from a week to twenty days. Weeding
commences a month after sowing, and the first cutting takes place in three

or four months, the second three months later. [C/. Shortt, Man. Ind. Agri.,

1885, 98-136 ; Mem. on Prog. Madras Pres., 1893, 69-71 ; Cox, Man.
North Arcot DisL, 1895, i., 273-4.]

BURMA AND ASSAM.—Area and Production.—Indigo is cultivated

to a very limited extent in Burma. In 1904-5 there were 424 acres in

Upper and 58 in Lower Burma. In Upper Burma cultivation is confined

to the districts of Pakokku, Lower and Upper Chindwin and Sagaing,

and in Lower Burma to Thayetmyo. The gravest suspicion, however,

should be entertained in accepting the published figures of area as being

Indif/ofera. The description given by Mr. H. G. A. Leveson, in a

note on the dyes of the Southern Shan States, at all events, leaves little

or no doubt that much of the indigo of that country is derived from
Sfrobilantlies. In Chindwin there are reported to be two crops, the

wet- and the dry-weather. The wet-weather crop is sown in June and
collected in July and August; the dry is sown in October and col-

lected in December and January. An indigo plant is also said to

flourish at high elevations in the Shan States. It is remarked that

when cultivated in the lower valleys it is generally under the shade

of trees, and when grown on the hills, plots of ground are selected

at the bottom of steep valleys. Brackish soil is regarded as the most
suitable, and the ground is not manured. It is not grown from seed, but

at the beginning of the rains the shrub is cut to the ground, the lower

part of the stalk thrown away, and the upper part with the young leaves

planted. Two or three pluckings are considered a fair average yield,

though a well-grown plant may afford as many as five. Most of these

statements, it may be inferred, denote Strohilanthes.

Assam. Turning now to Assam, the cultivation of indigo may be said to be

practically non-existent. The greater part of the indigo dye of the province

is the produce of Strohilanthes flaccidifolius, and not of IndUfofera.
In many respects Assam and Upper Burma show a closer approximation

to the conditions of South and Central China than to those of India.

Accordingly Assam, in the matter of this particular indigo-yielding plant,

may be spoken of as the most western portion of the area of Strohi-

lanthes flaccidifolifis, a plant that is from there diffused east and north

throughout the greater part of China and becomes one of the most impor-

tant sources of the dye in that vast empire. \Cf. Leveson, Dyes and Dyeing

in Southern Shan States, 1896, 2-5 ; Duncan, Dyes and Dyeing in Assam,

1896, 28, 29 ; Parlett, Rept. Settl. Oper. Sagaing Dist., 1903, 15.]

Manures. Manures.—Generally speaking the only manure given in indigo cultiva-^
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tion ig the refuse of the indigo plant termed seet, procured from the factory, stti.

Artificial manures have made little headway, and even with the simpler

fertilisers, such as lime, gypsum and nitre, there is uncertainty as to their

efficacy. In this connection attention should be given to the results

obtained by Mr. C. Rawson, summarised in his final report to the Bihar

Indigo Planters' Association, published in 1904. As a rule indigo soils

were found deficient in available phosphoric acid, and responded remunera-

tively to treatment with superphosphate, bonemeal or other phosphatio 8ap«(pboq>bat«.

manuttss. Nitrogenous manures were generally found useful when applied

along with phosphates. Dr. Hancock, working at Dalsing Serai under
Mr. Bernard Coventry in 1901 {Re'pt. Indigo Improv. Syndicate, 1901),

arrived at the same conclusions. The value as manure of the refuse plant

(seet) was also investigated by Rawson, with the result that he came
to believe that in many cases it was as valuable as the indigo produced
by the factory. Mr. W. Popplewell Bloxam next took up the inquiry into

the subject of indigo improvement by scientific manuring. In his report

to the Government of Bengal, 1905, on the work carried out by Leake and
himself at Dalsing Serai (in 1903-4), he summarises his experiments and
results. The chief feature of these may be characterised as the supply of

various carbonaceous materials to indigo soils with the view of ascer-

taining their effect on the growth of the nodule bacteria. The period of

Bloxam's experiments was, however, too short to allow of any very definite

conclusions. [C/. Voelcker, Improv. Ind. Agri., IS^3, 106, 112, 259, 260-1

;

Rept. Cawnpore Exper. Farm ; Bergtheil, Ace. Sc. Invest, on Indigo, in

Rept. Dept. Land Rec. and Agri. Beng., 1905, vii.-ix.]

Dangers to the Crop'—" Under favourable conditions the young
plant will appear above the surface on the seventh to the tenth day, from
which time onwards it is exposed to many vicissitudes. It is no uncommon
occurrence to find the destruction of the crop to be caused by a shower of

rain. It has already been explained that the young plant is dependent

on what may be termed ' bottom ' moisture for its early growth, and Effect o<

on the condition of the soil which makes this available. The ' com- ^<"**"^

pacting ' of the surface soil leaves a loose, dry layer on the surface which

acts to a certain degree as a check on evaporation. The effect of rain is

to do away with this dry layer and to establish a complete capillary system

to the absolute surface. The ultimate result is a rapid decrease in the

moisture of the superficial soil, which may ultimately be reduced to below surfM* Onat.

the limit at which life can be supported. Under these circumstances

the crust must be broken even at the cost of destroying half the crop.

This is usually effected by the use of a light rake, or, in the case of a very

light crust, by brushwood drawn over the surface. A prolonged spell of

: hot west winds, such as are common during April-May, in spite of the

precautions taken to conserve the moisture, reduces this to below the

needful minimum, and in this way the greater part of the crop may be lost."

" As regards pests little can be said. The larvae of numerous LEproop-

I

TERA feed on the indigo plant, but in only one case are the ravages sufficient

to cause serious damage. Under favourable conditions the larvae of

Agrofiti sefietis appear shortly after the young plant has broken through ornbfc

the soil, and before what is known as the ' 7-leaf ' stage is rea-^hed. Plants

attacked will be entirely stripped of their leaves, and a second sowing may
be necessary. In bad seasons this may also happen, and necessitate a
third sowing. It seems probable that the ravages of this pest are only
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serious in those lands which have been sown in indigo for several years in

succession, and that a reasonable system of rotation would reduce the

injury to a negligible quantity,"
" Of other insect pests which assume dangerous proportions, there is

Aphides. an ApMs and a Thrips, but little or nothing is known of the life histories

of either. They both attack the young plant, rendering it stunted, and
the latter, by destroying the mesophyll of the cotyledons and first foliage

leaves, may kill the entire plant " (Leake). [Cf. Lefroy, Caterpillar

Pests of Indigo in Bihar, in Agri. Journ. Ind., 1906, i., pi;, iv.,

338-50.]

Yield. Outturn and Yield.—" Owing to the numerous variations in the exact

area denoted by the term bigha, and to the confusion consequent thereon,

it is almost, if not quite, impossible to determine with any degree of cer^

tainty from the published returns what is a normal yield of plant and dye.

Under these circumstances it seems best to give the returns for a particular

concern for which the figures are available and which, being situated in

the centre of the indigo districts of Bihar, may fairly be taken as normal.

The period from which the averages are derived covers a term of eleven years,

viz. from 1892-1903. This shows an average of 80 maunds of plants per

acre for the morhun cutting, and 35 maunds of plants per acre for the khunti

cutting, while the dye manifests an average of 16 lb, per acre for the year,

in the proportion of 11 lb. for the morhun and 5 lb. for the khunti cutting.

The fluctuations are, however, very wide, e.g. for plant per acre 168 to

48 maunds, and for dye, 25 lb. to 7| lb " (Leake).

MANUFACTURE.
WET PROCESS.—'' For the manufacture of dye from the plant, the

wet process is now almost invariably adopted. Briefly this consists in the

extraction from the plant of the dye-yielding principle by steeping in

water, and the precipitation, from the extract so obtained, of indigo by
exposure to air—oxidation. As the amount of plant which must be daily

steeped comes to some hundreds of cartloads, there are certain essentials

which must be considered in choosing a site for a factory. Chief among
these is an abundant supply of water ; and a factory will never, therefore,

be found at a distance from a stream or large lake, from which water can

be pumped into a large tank

—

khazanah—placed at the highest point of

the factory. From this tank channels conduct water to the steeping vats,

a row of brick and cement-lined basins, usually about 20 feet square and

4 to 5 feet deep, and about 15 in number. Below these, and corresponding

with them in number, are a second row of slightly shallower vats called the

beating vats.
" The plant, on arrival at the factory, is loaded into the steeping vats

and, as soon as each vat is full, is battened down by means of beams at-

tached to pegs set in the sides of the vat. Water is now run in until the

plant is just submerged, and steeping is allowed to proceed for a period

varying from 12 to 14 hours. The liquor, which has by this time become

yellowish green and almost fluorescent, is now run o£E into the lower, or

beating vat.

Beating Vats. " Beating is effected in various ways, the sole object being to obtain

as thorough an oxidation as possible. In the more primitive method 10

to 12 coolies enter the vat and proceed to beat the liquor with short sticks

to one end of which flat discs of wood are attached. The process is com-

plete after about 1| hours' continuous beating. With the introduction
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of machiiierv the hand beating ha« been to a certain extent repUced by MacUMry.

wheel beating. Where this is employed, there is a Hingle beating vat

which runs the length of the range of vats and is divided along its length

by one or two walls, the number depending on whether one or two beating

wheels are employed. These walls stop short of the two ends of the vat

and are simply employed to give direction to the circulation set up by
the wheels. The wheels themselves consist of small Hat discs of wood
attached to the ends of a number of spokes radiating from the axle. By
this method beating is complete in about one hour. More recently the

beating has been replaced by blowing a mixture of air and steam through Blowing,

the liquor ; and, later still, in 1902, this process, modified so as to blow
ammonia through the liquor, was introduced by Rawson. Neither of these

latter processes have, however, been universally adopted, and the wheel

beating is still most commonly employed.
" After beating is complete, the liquor is allowed to stand until the

precipitated indigo—the mal—has settled, leaving a clear, red, supernatant

liquor. This ' maila fani ' is drained off and the residual ' mal ' is

pumped into boilers where it is mixed with clean water and boiled, either BoUing.

by the direct action of heat or by injecting steam. The boiling and sub-

sequent stages in the manufacture take place within the factory building.

When the boiling is complete, the contents of the boilers are run on to the
' tahle.^ This consists of a heavy canvas sheet which has been previously

wetted and spread on a support of split bamboo. The cloth acts as a Filtering,

filter, allowing the clear water to drain off and retaining the indigo as a

thick paste which is now transferred to the press. This is a square

wooden box, the walls and bottom of which are perforated by numerous

holes. The interior is lined with damp cloth and the mdl is then poured

in to a depth of 8 or 9 inches. The lid, which fits the interior accurately,

is then put on and screwed home by means of a screw worked by a long

lever. This is turned at intervals during 5 to 6 hours, in which time the

mdl will be pressed into a hard cake 3 to 3 J inches thick. The sides

of the press are now removed and the cake is transferred to a table where

it is cut by wire into cubes of about 3 inches. These are removed and

placed on open shelves to dry in an airy room. The air admission is so

regulated that slow drying is effected. This is essential if cracking and DiinS'

subsequent breakage of the cakes are to be avoided. During the process

of drying, the cake becomes covered with a dense growth of mould. Before

packing this is brushed off by coolies. The final stage consists in packing Packing,

the dried and cleaned cakes into specially constructed cases which are

weighed and forwarded to Calcutta for disposal " (Leake).

DRY PROCESS.—The wet method just described by Leake is that

which is almost universally employed, though in Madras the dry- leaf

process is still pursued to a limited extent. From the historic chapter

given above it will be seen, moreover, that during the first century of the

industry as fostered by the East India Company, the dry process was

apparently universally adopted. It was even upheld that to that fact

was attributable the high merit of the Indian as compared with other

indigoes—the stems and twigs used in the wet vat system detracted, so it

was then believed, very greatly from the merit of the dye. During the

second century, when the industry had been conveyed from the West
Indies back to India, or rather to Bengal, the wet process was alone that

employed. It is significant that throughout all this rise and fall of the
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European industry in India, the Natives should have quietly continued
their own methods of manufacture, oblivious of or indifferent to the numer-
ous patent processes and appliances brought out by their European rivals.

By the dry method the bundles of freshly cut plant, instead of being con-

veyed directly to the factory, are dried and the leaves separated from the
stem by beating. When kept dry the leaves turn in the course of a few
weeks from green to a blue-grey colour. They are then subjected to

steeping and fermentation, when the indican present in the plant splits

through hydrolysis into indigotin and indiglucin. The fine green liquor

thus obtained is then drawn ofE to the beating vat, where the matured
indigo is precipitated and subsequently concentrated by boiling and com-
pressed into cakes and dried in the usual way. But for the adulteration so

largely resorted to by the Native manufacturers, it seems fairly certain the
dry-system indigo would be fully as valuable as the wet, and in some
respects have distinct advantages. This is exemplified by the fact that it

is preferred even in localities where the difficulty of drying becomes serious.

For a small manufacturer it has the great advantage of being attended to

at the most convenient time.

The rationale of indigo manufacture may be briefly and pointedlj^

told. Fermentation and hydrolysis of the indican found in the steeping

vat takes place. The indigotin produced is reduced by the indiglucin to
hydrindigotin (indigo white), and this dissolves in the alkaline liquor.

Through the beating that follows the liydrindigotin is reoxidised, and
digotin precipitated—being insoluble in the alkaline liquid. The yield is'

about 0*2 per cent, of the weight of the plant. The addition of ammonia
to the vat is frequently practised, with the result that the jdeld is largely

increased, as the formation of ammonia by the fermentative breaking
down of the indigo is thus hindered. The indigo obtained in this mannej
varies greatly in quality. Its content of indigotin ranges from 20 to 9(

per cent., the average being 40 to 50 per cent. The remainder consists of

ash, 5 to 20 per cent. ; water, 2 to 8 per cent. ; indirubin, 2 to 4 per cent.,

and various amounts of indigo-brown, indigo-gluten, and carbohydrates.
The value of the blue depends on its content of indigotin and indirubin.

\Cf. Blount and Bloxam, Chem. for Engin. and Manuf., 320.] It is believec

the presence of indirubin gives the more pleasing result of the natural as

compared with the synthetic dye.

Mr. W. Popplewell Bloxam (who has devoted much attention to th«

study of the chemistry of indigo) read a highly instructive and valuable

paper before the Society of Chemical Industry (Yorkshire Section) oiiii|

August 15, 1906, and still more recently a further paper before the London]
Section on November 30, 1907. The last mentioned is written by Bloxai
in colkboration with Dr. R. Gaunt and Mr. F. Thomas, and is specially!

described as an analysis of indigo and of the dried leaves of I. arreeta anc'

I. suiinatrana. It is, therefore, desirable that readers anxious for infor-?

mation of the nature indicated should consult the papers mentioned. But
it may be useful to give here the few concluding remarks in the first, since

these seem to give an indication of the direction and purport of Bloxam's
investigations :

—

" From these results, it will be seen that if the percentage of indigotin

contained in the whole plant (ordinary Indian varieties) be taken, as seems
reasonable, at 0'6 per cent., then from consideration of the weights of

plant steeped and the indigotin recovered in the finished cake, the highest

682



SYNTHETIC INDIGO
INDIGOFERA

Trmde

efiiciency attained does not reach 50 per cent, of the totalindigotin obtainable,

whilst the average efiiciency of the ' mahai ' is 25 per cent., falhng thence

to 12'6 per cent, (cake No. 2). The attention of the Government of

India will be called to this wasteful method of manufacture, with a

view to the long-needed improvements being introduced to India without

delay." C!oncluding the second paper, Bloxam and his collaboraton ob*

serve :

—
" Being now in the possession of some 150 grms. of crystalliBed

indican, we are undertaking a scientific study of its quantitative conversion,

by various methods, into indigotin—with the view of improving the proceis

of manufacture at present in use in India. The results of our experi-

ments all tend to show that considerable improvement remains to be

made in the efficiency of the indigo manufacture, and point to the

fact that the efficiency of the process is far lower than is currently

stated." Bloxam submitted his final Report of the Research Work on
Indigo to the Government of India in 1908.

[Cy. Buchanan-Honiilton, Stat. Ace. Dinaj., 1833, 307-14 ; Montgomery
Martin, Hist. E. India, 1838, ii., 986-96 ; Reid, Cult, and Manuf. of Indigo, 1887,
65-73, 74-86 ; NichoUs, Trop. Agri., 1892, 256-9 ; Bridges Lee, Man. of Indigo,

1892; Joum. Soc. Chem. Induat., April 30, 1894, xiii., 382 ; Oct. 31, 941;
Feb. 28, 1901, xx., 116-7; March 31, 466-7; Sept. 30, 886; May 15,

1902, xxi., 607 ; Rept. on Coventry's Indigo, 1895, 1897, 1898 ; Cave, Rept. on
Patent Silicate Process of Indigo Manuf., 1901 ; Rawson, Gardner and Laycock,
Diet. Dyes, Mordants, etc., 1901, 174-80 ; Perkin, Condition of Indigo Indust.,

Nature, Nov. 1, 1900, Ixiii., 7-9; Nov, 29, 111-2; Jan. 24, 1901; Breaudat,
CorUrib. a UEtude de la Fabricat. de VIndigo, in BvM. Econ. UIndo-Chine, July
1903, U.S., vi.]

SYNTHETIC INDIQO.—It would be impossible to deal here with

the discovery and production of synthetic indigo. As a matter of

historic interest it may be mentioned that Perkin was (in 1856) the

original discoverer of the coal-tar dyes, but, like Green's discoveries still

later, they were not fully appreciated until they had reached the Nether-

lands and German laboratories. Hence for a good many years past the

artificial dyes have proved formidable rivals to the natural colours, and
even in the case of indigo have begun to curtail the world's demand for the

Indian article. Already the exports from India have been reduced very

seriously. Germany, for example, has practically ceased to import vegetable

indigo, and her exports of the artificial products to all countries were last

year valued at 25,000,000 marks (£1,250,020). This is remarkable, seeing

that the first commercial manufacture was only made in 1897. According

to a report issued by the Badische Anilin and Soda-Fabrik Company, their

profits were in 1903, £583,787, and iu 1904, £544,936. Thus it would

appear probable that large sums have been realised from the sale of artificial

indigo. The imports of synthetic indigo are mainly from the Netherlands.

These came to 14,691 cwt., valued at £143,613 in 1902 ; 17,752 cwt. in

1903 ; 19,458 cwt. in 1904 ; 32,246 cwt. in 1905 ; and 39,042 cwt., valued

at £147,325 in 1906.

TRADE IN INDiaO.—ln a dispatch dated 1792, the Board of

Directors congratulated the Indian Government that, as the British im-

ports of Bengal indigo increased, those from the Spanish and French

colonies declined, while at the same time a large export trade from Great

Britain to the Continent had been established. That re-export trade

amounted in 1790 to close on one million pounds of the dye. Such a

brilliant result, when contrtisted with the depression that has been cast

over the industry, within the past few years, is highly significant. But
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with the detailed statement of former transactions, given in the
Dictionary, it may suffice to review here, and very briefly, the returns of the
past few years :

—

Exports.—The bulk of the factory-made indigo is exported. India
uses up only the most inferior grades of the dye. The retiu-ns of foreign
trade thus very nearly express the total production. The year 1894-5
showed the highest production credited to the Indian industry, viz.

237,494 cwt., produced from 1,688,042 acres. Up to that point the pros-
perity was almost phenomenal—a century of advancement, in spite of

numerous local upheavals. But the year following the first commercial
production of synthetic indigo the crash came, and from that time
there has been nothing but continuous curtailments. From 1894-5
down to 1906-7 the record is, in fact, a very melancholy one. The
exports in 1894-5 were 166,308 cwt., valued at Rs. 4,74,59,153, and in

1895-6 they were 187,337 cwt., valued at Rs. 5,35,45,112. But the twelve
years following show a continuous decline, until in 1906-7 the exports
were only 35,102 cwt., valued at Rs. 70,04,773. Commenting on this

subject, J. A. Robertson (Rev. Trade Ind., 1904-5, 28-9), at that time
Director-General of Statistics in India, wrote :

" The unremunerative
level to which prices have been forced down by competition of synthetic

indigo has reduced the indigo plantations of Bengal to less than half the

area they occupied ten years ago, and over the whole of India the reduction

in that period was 66 per cent. Planters in Bengal are strengthening their

position by cultivating other crops in addition to indigo, and they can
carry on a contest for supremacy with synthetic indigo for many years."
" The season of 1904 gave a very poor yield, the deficiency compared with
the previous year being estimated in the official reports at 31 per cent, in

Bengal and 45 per cent, for the whole crop. The total exports of 1904-5

are less by 18'4 per cent, in quantity, and 22*4 per cent, in value, than
the exports of the previous year. The fall in the average price was thus

4 per cent., and in Calcutta the fall was more marked in the better kinds

than in the ordinary qualities,"

Turning now to the countries which have drawn on India for their

supplies of indigo. Great Britain formerly headed the list. The exports

from India to Great Britain in 1875-6 came to 72,494 cwt. ; in 1883-6 to

64,204 cwt. ; in 1895-6 to 66,215 cwt. ; and in 1898-9 (the year after the

production of synthetic indigo) they dropped to 30,973 cwt. ; since which
date they have steadily declined until in 1904-5 they were only 10,743 cwt.

;

in 1905-6, 7,749 cwt. ; and in 1906-7, 7,942 cwt. The record of the United
States is somewhat similar, though on a smaller scale. In 1875-6 the

share taken by the States came to 4,089 cwt. ; ten years later it became
20,737 cwt., and from then a decline has been observed until in 1905-6

the amount taken was only 1,530 cwt., and in 1906-7, 1,258 cwt. Egypt,

on the other hand, has preserved a fairly constant market, but it has to be

explained that Egypt takes mainly Madras dry-leaf indigo. In 1875-6

it drew 577 cwt. ; in 1885-6, 11,601 cwt. ; in 1895-6, 13,995 cwt, ; in

1903-4, 15,375 cwt. ; in 1905-6, 9,702 cwt. ; and in 1906-7, 9,195 cwt. With
most Continental countries the decline in the demand for Indian indigo has

been most marked. Germany took in 1895-6, 16,929 cwt. ; in 1903-4, onlv

1,776 cwt. ; in 1905-6, 487 cwt. ; and in 1906-7, 523 cwt, France procured

in 1895-6, 21,011 cwt, ; in 1903-4, 1,975 cwt, ; in 1905-6, 970 cwt, ; and
in 1906-7, 541 cwt. Japan, which for several years had been one of the
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chief markets, almost ceased to import in 1904-5. This, it is believed,

was largely a consequence of " the differential taxation which took effect

from April 1, 1903 and imposed an extra tax, equal to 1*55 pence per lb.,

on Indian indigo, which both Java plant indigo and German synthetic

indigo escaped, placing an insupportable burden on the trade ; but now
that Indian indigo has been treated on the most-favoured -nation basis by
the Convention with Japan, which came into force on March 15, 1905,

there may be some revival of the trade. German svnthetic indigo has,

however, now acquired such a dominant position, and its higher percentage
of colouring matter still retains for it such advantage by reason of the
duty being charged by weight, that India will find it difficult to recover

lost ground " (Robertson, I.e. 29). The exports from India to Japan in

1906-7 were 1,800 cwt. [Cf. Rept. Beng. Chamber of Cumm., 1903-4,

163-8.]

Internal Trade.—Turning now to the shares taken by the provinces Internal
of India. In 1885-6 the total exports were 132,495 cwt., of which the Trade.

Bengal share was 76,109 and the Madras 45,828. Ten years later (1895-6)

the total exports were 187,337, of which the Bengal share was 111,714

and the Madras 62,425 cwt. ; in 1903^, 60,410, of which Bengal furnished

29,858 and Madras 24,414 cwt. ; in 1905-6, 31,186, of which Bengal sup-

plied 19,062 and Madras 7,756 cwt. ; and in 1906-7, 35,102, of which Bengal
contributed 19,309 and Madras 11,159 cwt. The exports across the land

frontier are not very important. In 1904-5 they came to 4,873 cwt.,

valued at Rs. 4,70,203 ; in 1905-6 to 5,275 cwt., valued at Rs. 5,26,431 ;

and in 1906-7 to 3,518 cwt., valued at Rs. 3,47,341. The most important
receiving countries are Seistan and Dir, Swat and Bajaur. Formerly a

large trade was done in exporting indigo-dyed goods from India. The only

survival of this is the export of blue cloth from Pondicherry to French ^^^^ig^;^
China—a survival due, apparently, to the French protectionist enactments Eii»ctinent«.

in favour of her colonies.

Imports.—A startling peculiarity of the present phase of the Indian Imports,
traffic in indigo may be said to exist in the circumstance that a small supply
of the dye is annually drawn from the Straits, from the United Kingdom,
Belgium and Japan. There is no mention of synthentic indigo being

imported, and the small foreign supply may be to some extent returns of

Indian indigo. The imports in 1905-6 were 1,244 cwt., valued at

Rs. 1,12,243 ; and in 1906-7, 2,392 cwt. and Rs. 97,152.

INSECTS (INSECTA); Fa. Br.Ind.; Hampson (Moths), i.-iv.

Bingham, Wasfs and Bees (Hymenoptera), i.-ii. ; Distant, Bugs (Rhyn
chota), i. ; Watt, Products Derived from Animal Kingdom (Insects), 64-5

Maxwell-Lefroy, Economic Entomology, in Journ. Bomb. Nat. Hist. Soc.

XV., 432^4 ; also Locusts in India, in Agri. Journ. Ind., 1907, ii., pt

iii., 238-45, tt. xiv-xx.
With the exception of the silkworms, the bees, the cochineal, the lac and

the gall-forming insects, very few others can be regeu'ded as of economic value.

Unfortunately a very large number of insects force attention through the depre-

dations they effect on crops, stores of food, industried materials, manufactures,
woodwork, etc. Maxwell-Lefroy has set forth in a lucid manner the difficulties

that beset the entomologist in India who may have entrusted to him the investiga-

tion and solution of the pests of the fields and forests or the discovery of beneficial

insects. The insects have to be identified and in many cases scientifically named,
then their life-histories wt>rked out, before practical suggestions are possible.

Throughout the present publication the effort has been made to record the results
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hitherto attained under the names of the products concerned, such as Corchorus
(Jute), C'nmeiiin (Tea), etc. But in addition, the following special articles deal

with insect economic products :

—

Bees', Bees'-wax, Dammar and Honey (see pp. 123-9).

Coccus Cacti, Cochineal (pp. 347-9).

Silk (pp. 992-1013).

Tachardia Lacca (pp. 1053-6).

Besides these, however, there are a few other insects that have attracted

attention. Perhaps the most important is the Locust. This often proves so

destructive that strenuous efforts become necessary to restrain it. In order

to aid in their identification, Maxwell-Lefroy has recently published an in-

teresting account of the life-histories, with full-page illustrations, of the two
locusts known to India, viz. the Bombay Locust and the North-West Locust. [The
following papers have appeared in The Agricultural Ledger :—Gunther and Cotes,

Dried Locusts as food for Cage and Game Birds, 1893, No. 2 ; The Automatic
Locust Catcher, 1895, No. 15 ; Stewart Stockman, A Plague of Grasshoppers in

the C. Frov., 1903, No. 3, 56-85 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1906, i..

No, 1 ; 1907, i., 125.] Sly {Agri. Journ. Ind., ii., pt. ii., 208) gives a brief

forecast of a report shortly to appear on the results attained in India with the

locust parasitic fungus.
The wing-cases of the beetle Bupt'entia vittntn are largely employed

for ornamental purposes in India, and are especially worked up in articles of

dress produced in Madras and Hyderabad, or are used in khas-khas fans, etc.

[Cf. Mukharji, Art Manuf. Ind., 309, 313, 380; Watt, Ind. Art at Delhi, 1903,

161, 198, 408.]

D.E.P.,
iv., 476-96.
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Jalap.

IPOMCEA, Linn. ; Fl. Br. Ind., iv., 196-215 ; Prain, Beng. Plants,

1903, ii., 731-7; Cooke, Fl. Pres. Bomb., 1905, ii., 241-52; Con-
VOLVULACE^. A genus of herbs, rarely shrubs, twining, prostrate, or

less often sub-erect.

I. aquatlca, /^ors/f. / Bee. Bot. Surv. Ind., ii., 121, 185, 243 ; iii., 81. The kalmi-
sdk, ndri, ganthian, ndlichi baji, sarkarei valli, etc. An aquatic species common
throughout India but especially abundant on the svirface of tanks in Bengal.
The young shoots, leaves and roots are universally eaten as a vegetable, and the
plant is for that purpose often semi-cultivated. The juice is believed t-o have
emetic properties and to be useful in opium poisoning. [Gf. Pharmacog. Ind., ii.,

640 ; Dutt, Mat. Med. Hind., 1900, 302.]

I. digltata, Linn. ; Talbot, List Trees, etc., 1902, 251. The bildikand, bhui-kohala,

matta-pal-tiga, etc. A large climbing perennial, cultivated on account of its

pink to purple flowers and its tuberous roots, used in Native medicine (see p. 1 1 20).

[Cf. The Bower Manuscript (Hoernle, transl.), 1893-7, 96 ; Pharmacog. Ind.,

ii,, 534-6 ; Dutt, I.e. 323.]

I. hederacea, Jacq. ,- Rec. Bot. Surv. Ind., iii., 244, The nil-kalm,i, baunra, bildi,

kodi, kdld-dand, kdkkatdn-virai, etc. An annual hairy twiner, cultivated in

India, but also found wild. The seeds known as kdld-ddna and mirchai are
purgative and resemble jalap in their action. They were made officinal in the
Pharmacopoeia India in 1868. The market rate is about 4 annas per lb. Hooper
(Rept. Labor. Ind. Mus. (Indust. Sec), 1905-6, 32-3) says that the seeds contain
8*05 per cent, of resin resembling conuolvuline, but in addition are rich in albu-
minous substances and contain 14*02 per cent, of a nauseous fat—a disadvantage
in internal administration, [Cf. Pharmacog. Ind., ii., 530-4; Henry, Econ. Bot.

China, 1893, 49 ; Firminger, Man Gard. Ind. (ed. Cameron), 1904, 476.]

I. Pupga, Hayne. Jalap. A climber, native of the Mexican Andes,

at altitudes from 5,(X)0 to 8,000 feet above the sea. In its native habitat

rain falls almost daily, and it flourishes best in shady woods with a deep

rich humus soil.

In India it is cultivated on Dodabetta in the Nilgiri hills, and in the North-
western Himalaya at Mussourie. The crop is an exhausting one. Formerly
the plant was grown among the cinchona trees, but this system has been abandoned,
since while the jalap flourished the cinchona was injured. Plants may be obtained
from cuttings set under shade in a moist, sandy soil*, but for cultivation on a
large scale the smaller tuberous roots may preferably be used. These are placed
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one foot apart and at a depth of about aix inchoH witiiln treaohaa filled witli farm*
j'ortl manure. As the plants grow, utakt^a require to be fixed for thorn to climb
on. A return may be expected in the third year, and every third year there-
after. In Ootacamund it has been found that an acre of jalap yields 6,000 lb.

of green tubers, or say 1,000 lb. of powder. The drying process is a difficult one,
as there is frequently considerable loss through nioiildinoss and fermentation.
It is sftid tliifl may bo prevented by cutting the tuhorclos in slices.

Modicinally, jalap is well known as a hydragogue purgative, its action being
due to certain resinous principles. The selling price has been given at about
2a. 3d. per oz. [Of. Nicholls, Textbook Trap. Agri., 1892, 237-40; Hooper,
Effect of Pho«phatic Man. on Growth of Jalap (Reprint from Fharm. Joum.),
1896 ; kew Bull., 1897, 302 ; Brit. Pharmacop., 1898, 165 ; Thorpe, Diet. Ajypl.
Chem., 1900. iii., 349 ; Phartn. Soc. Mwi. Rept., 1895-1902, 62-3; Pharm.
Joum., 1904. Ixxii., 284-5.]

I. Turpethum {»ee Opercullna Turpethum, p. 822).

I. Batatas, Lamk. ; Duthie and Fuller, Fieid and Garden Crops, Sweet

1893, iii., 12, tt. 87-8 ; Rec. Bot. Surv. Ind., ii., 41, 120, 185; iii., 80, 245. Potato.

Sweet Potato, miia-dlu, ranga-dlu, chine dlu, shakarkand, vallikildngu, etc.

Habitat.—Presumably a native of America, but is extensively cultivated in

India. Two forms are met with, one with red, the other with whit« tubers.

Evidence points to its having apparently reached the Pacific Islands in prehistoric

times, and to a cultivation in China in the second or third century of our era.

Asa Gray {Scient. Papers, 1889, i., 317-20), reviewing the account given in De
Candolle'a Origin of Cultivated Plants, gives full particulars of the literary evidence
in favour of an American origin. The first mention of the plant appears to be
by Peter Mstftyr, who in the 9th book of his 2nd Decade (written about 1614),

gives Batatce among the fruits of the province of Uraba, Darien, and in his

Srd Decade names them among the plants growing in Honduras when Columbus
landed in 1502. Other early Spanish travellers, e.g. Cieca de Leon, Jean de
Lery, etc., also refer to the finding of sweet potatoes in Peru and Brazil. Clusius,

moreover (Bar. Stirp. Hist., 1576, ii., 297-9), states pointedly that they grow
wild in the New World and adjoining islands, whence brought to Spain. Nothing
very definite can be learned of its introduction into India. The plant is figured

and described by Rheede {Hart. Mai., 1688, vii., 96, t. 60) and by Rumphius
{Herb. AnO)., 1750, v., 370, t. 130). Carey (As. Res., 1808, x., 18) discusses the
method of cultivation pursued in Dinajpur, and Roxburgh {Fl. Ind., i., 483)
speaks of the red sort as cultivated all over the warmer parts of Asia.

Cultivation.—The area under the sweet potato in India cannot be Cultiva-

definitely ascertained. It is grown all over the country from the Panjdb, tion.

the United Provinces, Rajputana, Central India, the Central Provinces,

Bengal, Assam, Bombay, Madras and Burma. In Bengal it is more
important in the eastern tracts, such as Bogra and Bhagalpur, than in the

western and central divisions. Taking India as a whole, it is planted

from August to November and reaped from Dedember to May, the varia- Seasons,

tions being a consequence of local climatic conditions and methods of

propagation. A full account of its production in Bombay is given by
MoUison {Texthook Ind. Agri., 1901, iii., 193-7), of which the following

summary may be accepted as true of India generally. The best soil is a

light friable one, well prepared by deep tillage. The crop does not

thrive imless the land be naturally dry. It is generally grown during the

cold season and under irrigation, but on light, dry land a rain crop may be

produced. The land is prepared during the monsoon by frequent plough-

ings, and in September farmyard manure at the rate of thirty cart-loads

per acre is given. Before planting, irrigation beds are formed of various

sizes according to local circumstances.

Planting usually takes place in October-November. The crop is Propagation,

propagated by cuttings from fairly mature portions of the stem, each

with three nodes or leaf-buds. Two nodes are placed underground, 2
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to 3 inches deep, while the other node is left free. The cuttings are
usually placed along ridges, though sometimes in flat beds. The ridges are
about 18 inches apart and the cuttings are deposited one foot apart
on each side of the ridge, half-way between the crest and the bottom of the
furrow. Cross furrows are also drawn which form channels for irrigation.

Weeding should be attended to and the crop watered every eight or twelve
days. Care must also be taken to prevent the plants rooting at the nodes,
for otherwise small tubers of no value will be formed at the points of

attachment and these will deduct from the growth of the large tubers at
the main root.

Yield.—If planted in October-November the crop should be ripe in

April and the tubers lifted at once, else much damage will be done by
rats and white ants. The vines or hauhus are reaped before the tubers
are dug. A good crop may yield six tons per acre, worth about Rs. 300.

The cost of cultivation in the Surat district Mollison gives as Rs. 134.

Sugar and Alcohol.—The sweet potato contains more dry starchy
and sugary matter than the ordinary potato, but less nitrogenous substance.

Analysis shows it to possess about 10 to 20 per cent, of sugar and about
16*05 per cent, of starch. It is said to be an excellent source of alcohol,

100 kilos of tubers yielding about 12 to 13 litres of absolute alcohol.

Recently it has been largely cultivated in some parts of the world as a
source of sugar. By the Natives of India it is commonly used as food,

either cooked in curry or boiled, roasted or fried.

[Cf. Piso, De Med. Brazil, 1648, 94 ; Hernandez, Nova PI. Hist., 1651, 299 ;

Forster, PI. Esc, 1786, 55-6 ; Bentham, Rev. of Targioni-Tozzetti, in Journ.
Hart. Soc, 1855, ix., 141-2 ; De Candolle, Orig. Cult. Plants, 1884, 57-8 ; Basu,
Agri. Lohardaga, 1890, pt. i., 78 ; Nicholls, I.e. 288-90 ; Duggar, Sweet Potato
Cult., etc., U.S. Dept. Agri. Bull., 1895, No. 26 ; Thorpe, Diet. Appl. Chem., 1898,
i., 292 ; Woodrow, Card, in Ind., 1899, 391 ; Der Tropenpflanzer, 1902, vi., 285-
96 ; Mollison, Amer. Sweet Potatos for Ind., in Ind. Planting and Oard., Oct. 30,
1902 ; Sweet Potato Sugar in Formosa, Aug. 1, 1903 ; West Ind. Bull., 1901, ii..

No. 4, 293-302 ; 1902, iii., No. 3, 206-11 ; v., No. 1, 5-6, 25-6, No. 3, 281-6 ;

Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 478.]

IRON AND IRON MANUFACTURES.—Ball, Man. Econ.

Geol. Ind., iii., 335-420
; Watt, Rev. Min. Prod. Ind., 1894-7 ; Mahon,

Reft. Manuf. of Iron and Steel in India, 1899 ; Holland, Rev. Min. Prod.

Ind., 1898-1903, 11-2, 51-2.

PRODUCTION.—Iron is commonly said to exist in nature in two great

classes of workable Ore—(1) Carbonates and clay ironstone, and (2)

Oxides, like hematite and magnetite. The Carbonates consist essen-

tially of two kinds : (a) those in which the salt is crystalline and little

admixed with earthy matter, and (b) those in which a larger or smaller

amount of clay is intimately intermixed with the ferrous carbonate. The
former is spathic iron ore and the latter argillaceous ore or clay ironstone.

Clay ironstone exists in large deposits in many coal measures and is then

known as black-band. The Oxides may be spoken of as of three kinds

(a) anhydrous ferric oxide
; (&) hydrated ferric oxide ; and (c) a mixture

of ferrous and ferric oxides such as the magnetic oxide of iron. Hughes
Buller has recently sent from Baluchistan a natural mineral known as

hhaghal or lagh, which is employed as a dye. This has been ascertained

to be an impure sulphate of iron. " The most abundant iron ores are

the minerals magnetite and hematite which occur in numerous places

with quartz, making quartz iron-ore schists which are generally members
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of the Dharwar and other Archeean schist series. The most coiupicuouB
examples of this class occur in the Salem district and the Sandur State

in the Bellary district of the Madras Presidency, and in the Chanda, Raipur,
and Jubbulpore Districts of the Central Provinces. The chief ore now
used at the Barakar iron-works for the manufacture of pig-iron i» clay
ironstone, containing 45 to 48 per cent, of iron, and occurring as nodules
in shaly formation separating the Barikar and Rdniganj stages of the
Ddmuda series in Bengal " {Imp. Gaz., 1907, iii., 145-6).

Notwithstanding the fact that rich deposits of one or other of these

various iron ores exist here and there all over India, and have, from the
most ancient times, been worked up in a desultory manner by the Natives,

still there has been but one successful attempt on European Unes and by
modern appliances. Indeed some of the recent investigations conducted in

India would seem to establish belief that few of the important supplies of

ore are of sufficiently high merit to defray the cost of carriage to Europe
(or even to Indian centres of fuel supply) and leave a margin of profit.

The opinion would thus appear to have been borne home that the
expansion of India's iron production must, for the present, be looked for

in the immediate vicinity of fuel supplies.

South India.—Some few years ago many persons urged that if it paid
to convey Spanish ore to England to be there made into " pig " which in

the ordinary course of trade was profitably carried even to India, it must
of necessity pay to convey the rich ores of Madras to the coal mines of

India to be there worked up in competition with the imported foreign

metal (Watt, Mem. Res. Ind., 1894). It was also even upheld that the
time might soon arrive when England would have to look to Salem for

its suppUes of magnetic ore. In his presidential address to the Iron and
Steel Institute (of May 1893), for example, Mr. W. Richards suggested
that Indian ores could and should be substituted for Spanish. Aiid still

further it was loudly proclaimed that with some co-operative organisation

of the Forest Department, South India might easily supply charcoal in

such abundance and at such a price as to admit of production of iron after

the fashion pursued in Styria and certain districts of America. These
and other such opinions led to various technical investigations and reports

on the part of experts employed both by private individuals and by
Government. The Secretary of State for India, for example, submitted
the then available information to Mr. Jeremiah Head, formerly President

of the Institution of Mechanical Engineers, for favour of his views, the
result being a most valuable contribution dated May 2, 1896. This is

concluded as follows :

—
" I regret to have to say that in my opinion it is

not at present practicable to conduct an iron industry at or near Salem
upon the methods pursued in Styria and certain districts of America where
charcoal is employed." It was perhaps but natural that with a subject

I'^hich had not passed from the stage of personal opinion to that of ascer-

ined results, some at least of Head's statements would be challenged. His
1 conclusion, in fact, has by no means been universally accepted in India,

d the accuracy of the information on which he based his calculations of

t of production of iron, as also the supply of crude ore for direct export
to Europe, has been called into question. The Board of Revenue, Madras,
for example, observed that " If it can be shown that Mr. Head's estimate

can be safely reduced to Rs. 50 per ton f.o.b., as the Board believes that it

can be, and freight can be obtained at 15s. per ton, the estimate taken by
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Mr. Head (at page 18 of his report), it will be possible to deliver Kanjamalai
pig-iron in England for £3 155. lOd. per ton, being 5s. 2d. below the
minimum value of imported Swedish pig, £1 4s. lid. below the maximum,
and 125. 3d. below the average. The same iron could also compete still more
favourably with Swedish pig imported into Madras, Calcutta and Ceylon."

In 1898 a consignment of Kanjamalai Salem ore was sent to England to

be tested along with Indian coke supplied for that purpose. The experiment
was conducted by Messrs. Bolckow, Vaughan & Co. at Middlesborough,
with the result that it was found to contain only 40 per cent, magnetic
iron—in fact, that it was not worth exporting. This led to an acri-

monious correspondence in the public press, in which it was affirmed that

the sample sent was not selected ore but an average of the whole rock,

and thus contained much that ordinarily would never be conveyed from
the mine to the smelting furnace. It was urged that the results of previous
investigations (such as those conducted by Dunstan, Imp. Inst. Tech. Repts.,

12-22) showed a much higher average merit. Six samples examined gave
56'95 average, with the highest 70*06 and the lowest 36'44 per cent, of iron.

The Porto Novo Iron Company, founded by Mr. Josiah Marshal Heath,
was the earliest and perhaps the most persistently worked concern in

India. It was founded in 1830, changed hands more than once, and was
finally dissolved and its privileges surrendered to Government in 1874.

For thirty years a large quantity of iron was manufactured, and failure,

as Major R. H. Mahon says, was not due to lack of iron ore or its quality,

but to inexperience, defective machinery, and want of capital. He is,

moreover, strongly of opinion that all existing difficulties will be overcome
and iron production from the South Indian supplies made an industry of

the greatest possible value. Persons interested in this subject should

therefore procure Mahon's admirable report. It would thus seem that

the whole subject needs to be even still further investigated before it

can be regarded as satisfactorily disposed of one way or the other.

Central Provinces and Orlssa.—Hardly less satisfactory are the

results of the inquiry made regarding the iron supplies of the Central

Provinces. The report of investigations conducted by Mr. E. P. Martin

and Prof. Henry Louis (on behalf of the Right Hon. Sir E. Cassel) will be

found in The Agricultural Ledger. Speaking of the Jabbalpur district,

more especially the Agaria ridge, these distinguished investigators say
" the entire district undoubtedly contains considerable quantities of

ferruginous material, but the latter is nowhere concentrated into what
may be called a workable ore deposit showing the essential characters of

steadiness and persistence which are indispensable in a deposit that is to

form the basis of an important industry." The conclusion arrived at may
be said to be that considerable though the iron resources of the district

are, they are not such as would warrant the erection of iron and steel

works with any prospect of commercial success. In the Mayurbhanj State,

Ohanda Supply, in Raipur and in the Chanda districts, Messrs. Tata, Sons & Co. of Bombay
organised prospecting operations on a large scale and employed Mr. C, P.

Perin and Mr. C. M. Weld as their experts. As a result it has been decided

to erect iron and steel works near Kalimati on the Bengal-Nagpur Railway

with the intention of using the Mayurbhanj ore in conjunction with fuel

from the Jherria Coal Field. It may thus fairly well be assumed that

this new departure marks an era in the metal industries of India.

A Company known as the Tata Iron and Steel Company, Ltd., was
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floated at Bombay in July 1907 with a capital of 2^ lakhs of rupees. Since

then Government have sanctioned the construction of a broad-gauge
railway from Kalimati (the site selected for the works) to the ore-fields

of Mayurbhanj State, a distance of about 45 miles. Coal lands have
been purchased by the company in the Jherria field ; limestone quarries

secured near Katni ; manganese ore is being opened up in Salaghat

;

designs for the works have been accepted and progress made in clearing

the site for the erection of the blast furnaces which are expected to com-
mence operations about the end of 1910.

Bengal.—It has, however, to be admitted that so far as actual results

are concerned, the ore utilised in Intlia is very nearly confined to that

worked up by the Bengal Iron and Steel Company in its works at Barakar.

In the Review of Mineral Production, Holland gives the ore raised

in Bengal during 1898 to 1903, which shows for the six years an annual
average output of 57,678 tons valued at £8,338, and a value per ton of

2*89s. Up to the present time, he observes, the Barakar Iron and
Steel Company has manufactured pig-iron only, of which two blast furnaces

have turned out 35,000 tons of pig-iron a year. Since then a third blast

furnace has been added and an unsuccessful attempt made to manufacture
basic steel. The history of past adversity and present prosperity of the

Barakar works is the story of the failure of unskilled impersonal enterprise

contrasted with skilled individual energy when combined with capital

and commercial acumen. Their subsequent production was 65,115 tons

in 1904 ; 97,698 tons in 1905 ; and 69,397 tons in 1906.

FOUNDRIES AND INDUSTRIES.—Iron and Brass Foundries are not Foundries,

separately returned, so that they have to be dealt with conjointly. They
are scattered all over the country, but with the exception of the Barakar
Iron and Steel Company, the railway and engineering workshops and
foundries of Calcutta, Bombay, and certain other large towns, few are of

any importance. In 1903 there were 78 foundries in all India giving employ-

ment to 22,568 persons, and in 1904, 89 employing 24,256 persons. Three

years previously the corresponding figures were 70 and 17,980, so that

there has been a considerable expansion ; but these returns take, of course,

no cognisance of the village blacksmith nor the workers in brass and copper.

In the Records of the Geological Survey of India (1906, xxxiii., pt. i., 12-3)

it is stated that the value of Bengal ore works out to an average of Rs. 2-4a.

(Ss.) per ton. For the rest of India, the ore being of a higher quality

and raised at places often distant from the railways as well as the ports,

a higher average prevails, say Rs. 4. The returns for 1904 show 71,608

tons of ore used, valued at £12,617. In the Central Provinces there were

441 small direct-process furnaces at work. [Cf. Moral and Mat. Prog.

Ind., 1905-6, 115.]

Local Manufactures.—The exports and re-exports are not of

sufficient importance to necessitate separate treatment. A feature of

great potentiality that bids fair to foster local manufacturing enterprise,

is the decision of the Indian Railway Board to place Indian engineering

firms in a position to tender publicly for a portion of the annual require-

ment of stock. The tenders are to be confined for the present to the

supply of frames and bodies only, the requisite wheels, axles, springs

and draw-bars to complete wagons being indented for from England

AS heretofore. Subject to the material being satisfactory, iron and steel

of Indian manufacture should be used whenever possible.
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Indigenous Industries.—There would seem to be "no doubt that
the existing manufacture of wrought iron by a direct process was
widespread in the country before the date of the most ancient historic

records, while the manufacture of the ancient wootz anticipated by many
centuries the cementation process, developed in Europe, for the
manufacture of the finest qualities of steel." " The Native iron-

smelting industry has been practically stamped out by cheap imported
iron and steel within range of the railways, but it still persists in the
more remote parts of the Peninsula and in some parts of the Central
Provinces has shown signs of slight improvement " (Imp. Gaz., 1907,
iii., 145). According to Mr. Syed Ali Belgrami, the Nizam's Dominions
furnished the material from which the famous Damascus blades of the

Middle Ages were made. To this day Hyderabad is noted for its

swords and daggers. Holland observes that so far as official returns

are concerned, the Central Provinces show the highest production
of iron, viz. from 2,400 to 4,800 tons ; but there is also a sensible

industry surviving in Bijawar, Panna and Orchha amongst the Central

Indian States, as well as in Mysore and in some parts of the Madras
Presidency. " Steel is made, both in the form of ingots by the

carburisation of wrought-iron in crucibles, and, on a much smaller scale,

by the decarburisation of cast-iron shot in a small open hearth."

The antiquity of the Indian knowledge in iron may be judged of from the

famous pillar at the Kutab near Delhi ; from the numerous examples that

exist of wrought iron ; from the hammered and perforated door panels both
in iron and brass to be seen at the ancient palaces and tombs ; and from the

superb collections of arms perserved by the princes and nobles. Burma has
for many years been known to have attained high proficiency in wrought
iron. Near the Arakan pagoda of Mandalay numerous workshops exist for

the production of the iron ihees or the umbrellas placed as weather-cocks

on the pagodas of Burma. At the pagodas, balustrades in iron are also

frequently used, and this demand has given birth to a fairly large

import trade in very inferior cast-iron imitations of fine old Burmese
designs in wrought iron. Of Western India, Baroda is noted for its

wrought-iron balustrades. The engraving and carving of iron and steel

was some years ago an important industry in India, and Kanara, Madura,
Malabar, Vizagapatam and Mysore were famous for their works of this

class. The art is still practised at Udaipur, Jaipur, and Jodhpur.

Hyderabad, Deccan, and Kach are famed for their arms ; and the gold and
silver damascened soft-steel wares such as armour, swords, shields, caskets,

etc. (koftgari work) of Sialkot, Serhoi, Jaipur, are traded in all over

India and largely exported. The decline of the Sikh power and the modern
change in the methods and materials of warfare struck, however, a deadly

blow at the damascening art, and a serious decline both in the amount
and quality of the work has for years past been manifest {Ind. Art at

Delhi, 1903, 14-45, 460-2).

TRADE.—Imports.—It is difficult to give anything like an accurate

conception of the total traffic in iron. The local production is but
imperfectly known ; an error must therefore always exist. A large

number of articles that are partly constructed of iron are sure to be re-

turned under other headings, but the figures under hardware and cutlery,

iron, steel, machinery, railway plant, rolling stock, locomotives, etc.

(Merchandise and Government Stores), give some idea of the vast magni-
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tude of the traffic. The Imports shown under these headings were
collectively in 1899-1900 valued at Rs. 13,34,14,603 ; in 1901-2 at

Rs. 15,11,06,431 ; in 1903-4, Rs. 19.58,09,778 ; in 1904-5, Ra. 20,30,66,366 ;

in 1905-6, Rs. 23,01,10,532 ; and in 1906-7, Rs. 26,86,49,606 (£17,909,973).

Thus the traffic is by no means unimportant, but it may be useful to direct

attention to certain items of it that more especially may be called Iron.

The imports of Cast-pio were in 1899-1900, 263,563 cwt., valued at

Rs. 7,95,040 ; in 1901-2, 291,422 cwt., valued at Rs. 8,73,347 ; in 1903-4,

531,953 cwt., valued at Rs. 13,84,888 ; in 1905-6, 636,163 cwt., valued
at Rs. 16,17,966 ; and in 1906-7, 667,285 cwt., valued at Rs. 18,43,167.

Practically the whole of these imports came from the United Kingdom,
the only other country of importance being Aden. Of Bar-iron, the

imports were in 1899-1900, 499,678 cwt., Rs. 30,07,124; in 1901-2,

855,106 cwt., Rs. 49,67,024 ; in 1903-4, 650,409 cwt., Rs. 35,74,266

;

in 1905-6, 781,360 cwt., Rs. 39,89,004 ; and in 1906-7, 606,604 cwt.,

Rs. 35,18,998. Under the heading of Steel-bars the imports were in

1899-1900, 500,676 cwt., valued at Rs. 33,21,024 ; in 1901-2, 974,038

cwt., Rs. 54,93,840 ; in 1903-4, 1,115,933 cwt., Rs. 59,49,191 ; in 1905-6,

1,963,574 cwt., Rs. 95,42,895 ; and in 1906-7, 1,402,762 cwt., Rs. 74,92,013.

In the iron and steel bar traffic Belgium has practically usurped the

United Kingdom and for some years past poured into the country large

quantities of cheap stufE that has found a ready and expanding market.

Of Pipes and Tubes in 1899-1900 the imports were 257,118 cwt.,

Rs. 25,32,277 ; in 1901-2, 322,520 cwt., Rs. 29,40,404 ; 1903-4, 821,783 cwt.,

Rs. 57,81,098 ; 1905-6, 514,060 cwt., Rs. 38,19,850 ; and in 1906-7, 668,539

cwt., Rs. 51,17,286. In this traffic the British manufacturer more than
holds his own, the only important competitor being the United States. Of
Sheets and Plates (all kinds) the imports in 1899-1900 were 1,104,289

cwt., valued at Rs. 1,04,42,871 ; in 1901-2, 1,298,985 cwt., Rs. 1,22,15,307 ;

in 1903-4, 1,636,592 cwt., Rs. 1,45,60,655 ; in 1905-6, 1,783,999 cwt.,

Rs. 1,59,41,040 ; and in 1906-7, 2,190,764 cwt., Rs. 2,20,45,396. The
supplies come mainly from the United Kingdom, the only other country

of importance being Belgium, the trade from which would appear to be
declining.

These illustrations may be accepted as fairly representative of all

the special headings of the iron trade proper. Space cannot be afforded

to indicate the traffic in the manufactures that are only partially made
of iron, such as machinery, railway plant, etc. It may have been ob-

served that a steady rise is taking place in the imports. Even the figures

exemplified are sufficient to show that there is room for a large iron manu-
facturing industry ; and when this is established, the production of rails,

rolling stock and machinery would soon follow in the wake of the furnace

and the foundry.

[C/. Benoax: Montgomery Martin, Hiat. E. Ind., 1807-13, ii., 176-6,
190-3, 261-7 ; Agri. Ledg., 1900, No. 14 ; Rept. Chief Inspect, of Mine« in
Ind., 1902, 27-8 ; Rec. Oeol. Surv. Ind., 1904, xxxi., 168-70 ; 1906, xxxiii., 12-3.

Central Provinces : Agri. Ledg.-, 1898, No 17 ; 190<), No. 14 ; Martin and Louis,
Native Methods of Smelting and Manufacturing Iron in Jabbalpur, in Agri.
Led-g., 1904, No. 3. United Provinces: Sowerby, Rept. Surv. Iron Dept.
in the Bhabur, in Set. Rec. Govt. Ind., 1856, No. xvii. ; Hoev, Monog. Trade
and Manuf. N. Ind., 1880, 30; Gaz. N.-W. Prov., 1882, x., 260-76. Panja'b :

Lawrence, Valley of Kashmir, 62-3, 372 ; Rec. Oeol. Surv. Ind., 1896, xxviii.,

106. Centrax India and Rajputana : Rec. Oeol. Surv. Ind., 1904, xxxi., 8-9.

Bombay : Rept. on Sample from Chota Udepur State, Imp. Inst. Bull., July 190S.
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isch>e:mum
ANGUSTIFOLIUM
Baboi

THE BABOI PAPER-GRASS

d:e.p.,
iv., 526-32

;

vi., pt. i.,

108.

Mats.

Identification.

Paper Material.

Supply.

Onltivation.

^eld.

Cost.

Bengal.

Baluchistan : Chrome-Iron, in Rept. Geol. Surv. Ind., 1902-3, xciv., 67 ; Fawcett,
Monog. Dyes and Dyeing, 23, 32, 36. Madeas : Heyne, Tracts on Ind., 1814,

189-97, 218-26, 358-64 ; Holland, Iron in S. Dist. Madras, Imp. Inst. Handbook,
1892, No. 8 ; also Iron Ores and Iron Indust. of the Dist. of Salem, in Rec. Geol.

Surv. Ind., 1892, xxv., 135-59 ; Foote, Mem. Geol. Surv. Ind., 1895, xxv., 191 ;

Jeremiah Head, Rept. Salem Ores and the Practicability of Conducting an Iron
Induct, in that Dist., 1896 ; Dunstan, Imp. Inst. Tech. Repts., 1903, 12-22.

Burma: Bose, Rec. Geol. Surv. Ind., 1893, xxvi., 161-3; Stirling, in Gaz. Burma.
Upper Burma : Gaz., 1900, ii., 299-300.]

ISCHiEMUM ANGUSTIFOLIUM, Hack. ; Fl. Br. Ind., vii.,

129 ; Kew Bull, 1888, 157-60 and t. ; Gramine^. The baboi, bhabar,

bhubt, bhaib, babni, sabai, baggar, ban-kush, bankas, som, moya, bachhron, etc.

A perennial grass plentiful in drier tracts of India, from Chota Nagpur
and Rajmahial to Nepal and Garhwal, also throughout the plains north-

ward, viz. in the Central Provinces, Central India and Rajputana to the

Panjab, Kashmir and Afghanistan, ascending to altitudes of 7,000 feet.

The grass, from the most ancient times, has, in the localities where it

abounds, been extensively used for making ropes, string and mats (see

p. 776), and utilised in the construction of rope bridges, and to some extent

takes the place of jute in agricultural sacking.

Bhabar is often associated with the sedge Mt'iophortmt. cowomim (D.E.P.,

iii., 266), and the two doubtless are sometimes used mixed together, but for

many years it was incorrectly supposed that bhabar was Eviophoruut . Sir D.
Brandis was the first to recognise that Royle, Wallich and others were in error

in overlooking the grass induetnuin as the most important, if not the true

bhabar. Stewart (Journ. Agri.-Hort. Soc. Ind., 1863, xiii., 293), while acknow-
ledging his indebtedness for this correction, expressed the opinion that the

grass should, in the future, play an important part as a paper material—he was
thus apparently the first to suggest that use for the grass. Duthie led to a true

identification botanically, and Sir George King pioneered the trade as a paper
material (see pp. 865-8). In the Annual Report for the Botanic Gardens of

Calcutta for 1893-4, he tells us that he had sent home, in 1873, samples of the

grass to a paper-maker in Scotland, who reported favourably on it, and again

in 1877 had furnished the late Mr. Routledge, through the India Office, with
a consignment for experiment in Sunderland. Investigations were also made
in India from 1882, the first by Mr. Deveria, and finally by the Bally Mills Com-
pany, Ltd., and others, until the grass became firmly established as a paper
material.

The Kew Bulletin and the Indian Forester have devoted much attention to

this subject for some years past, and the Annual Administration Reports of

the Forest Department have recorded the measures taken to foster and extend
production. [Cf. Gamble, Ind. For., 1893, app., xix. ; Fischer, Ind. For., Nov.
1903, xxix., 516.] The grass has thus been systematically placed before the

public. It has, in consequence, become an assured paper material, restricted

alone by the insufficiency of the supply. The attempt has accordingly been
made to cultivate the plant in localities more accessible to the paper-mills,

thereby lowering the ruinously heavy freight charges. More or less successful

experiments of this kind have been conducted in Poona, Mysore, Hyderabad
Deccan and in Hyderabad Sind. Systematic cultivation has also been under-

taken in Manbhvun, Birbhinn and Murshidabad. In Poona it has been an-

nounced that the yield is 24 cwt. of dry grass per acre. It was, however, ascer-

tained that when grown on soils of a better class than in its wild habitat or under
warmer and moister conditions, it tends to flower too profusely, and this lowers

its value as a paper material. A consignment sent in 1 898 from Poona to London,
by Woodrow, was accompanied with the statement that it could be delivered

on board ship at Bombay at Rs. 40 per ton.

As marking the progress made, the following jottings, taken from official

and other publications, may be here given. In the Bengal Forest Department
Report for 1895-6, we read that the grass had been fairly extensively planted

in Sahibganj, and that the produce sold readily at 12 to 14 annas a maiind,

and fetched at the mills Rs. 1-4 to Rs. 1-7, the railway freight being not over
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3 aiina« 5 pies a nmund. Mr. Wild, while Coniiorvutor (if ForMU in Bengal,
devoted much nttention to the supply of puper iiiutarittls to the Caluutta
mills, and among otlior subjects took up the Htudy of bftabar. He thon wrot«,
" When it is undonitood that the Calcutta mills turn out 360 tons of paper a
week, or an equivalent of, say, 600,000 maunds a year, there is room for wood
pulp a8 well as grass. It is believed that a consignment of 200 tons of pulp left Pulp.

Calcutta for Glasgow in 1896, at £4 2«. per ton. If the ci>st could be reduced to
£3 10*. per ton—and there seems no reason why it should not—it would, it i«
thought, compete with esparto. Surprise has been expressed that the planting oom>
munity in Indiadoes not pay attention to the cultivation of grasaee, etc., for paper-
making. There is evidently profit in it, and what is more, with the output of
paper mills increasing every year, the demand, for some time to come, will be
expnn8ive."

In Murshidabad, according to Mr. B. C. Bose, Assistant Director of Agriculture, Mnlbwry Fields.

Bengal, it is now planted in clumps along the borders of mulberry fields. " Two
cuttings are taken in the year, one in September and the other in March. With
irrigation throe or four crops can be hatl. This is at any rate the experience in
Poona. The March crop is cut after the grass has flowered, and yields very
inferior fibre. No steps are taken to remove the flower stalks, no doubt owing
to the cost of picking them out. The September crop does not flower, and yiel£
the best fibre. The people look upon the formation of the flower stalks as a
necessary evil, which they have no means of checking." The Calcutta mills
draw their supplies from Sahibganj, Chota Nagpur and Nepal (the Terai),
the last mentioned having, in recent years, contributed fairly largely. The
Report issued by the United Provinces and Oudh for 1898-9 affirmed the
annual production to be 200,000 maunds. The cutting in these provinces is said
to conamence at the end of October. That supply is very largely made use of in
cordage.

Calcutta' Buppl/.

U. ProT. Supply.

ISINGLASS, GELATINE, GLUE AND GELOSE.—There
are commonly said to be five classes of Cements :—(a) Calcareous

(pp. 713-4)
; (6) Gelatinous (animal, p. 543) ;

(c) Glutinous (vegetable, p.

293) ;
(d) Resinous (see Tachardia lacca, p. 1063) ; and (e) Mixed Materials,

non-resinous. With the first mentioned lime is essential, and they are

collectively designated Mortars. Gelatine is prepared from animal flesh,

bones, skins, hoofs and horns. It is a purer article than glue, which is

made, as a rule, from the parings of hides and the refuse of the tan-yard

generally. A mixture of glue and shellac is often used in India, the lac

peventing the penetration of moisture, which softens and renders ordinary

glue often useless. There is no chemical difierence between gelatine,

glue and isinglass. The purer transparent forms are used for culinary

purposes. Fish-glue made from fish-bones is largely employed in India,

and may be had all over the coimtry, but no information exists as to

the centres of production or the methods of manufacture. Edible Swallows'

Nests may be described as Indian gelatine (see Birds, p. 138). Gelose is

prepared from several Alg.«:, designated in India as agar-agar, and in Euro-

pean commerce as China Moss. The best-known example is (Jracilaria
lichenoides {D.E.P., iv., 174-5). Numerous glutinous cements and
pastes are in use in India, the commonest of all being made with the water

obtained on boiling rice. [Cf. Glue :—Hoey, Monog. Trade and Manuf.
N. Ind., 176-7 ; Notter and Firth, Theory and Practice of Hygiene, 1896,

808; Journ. Soc. Chem. IndusL, 1904, xxiii., 1189-92 ; Isinglass :—Day,
Sea Fish and Fisheries of Ind. and Burma, app. cxl.-cxlv.]

DJB.P.,
iv., 524-6.
Isinglass.

IVORY AND THE MANUFACTURES THEREFROM D.E.P..

Birdwood, Ind. Art. IndusL, 1880, ii., 218 ; Mukharji, AH Manuf. Ind., iiL^ 20&-27.

1888, 148-50 ; Watt, Ind. Art at Delhi, 1903, 170-93.
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THE ELEPHANT

Indian
Elephant.

Kheddahs.

African
Blephant.

European
Travellers.

The White
Elephant.

Howdah.

Baber's
Account.

Bearing under
Domestication.

ELEPHANT.—No account of Ivory would be complete without some mention
of the Elephant. In the Dictionary will be found a fairly detailed account
of the Indian species. From the most ancient classic times this sagacious
and most useful animal has been known, and the methods of capturing and
taming it can hardly have been changed materially for the past two thousand
years. The Hindu god Ganesha (son of Siva) is represented with an elephant's
head on the body of a man. In the Rig Veda the elephant is the animal
with a hand, and in the Atharvan he is the mightiest of animals. In the wars
of the Ramayana and the Mahabharata, elephant corps were employed and
Indra's Vahan is the elephant Airavat. According to Monier Williams {Buddhism,
23-4, 84, 525), the elephant is with the Buddhists the most sacred of animals.
Among European writers, Megasthenes (300 B.C.), Strabo (25 B.C.), Arrian
(Indika, 150 a.d.; ed. McCrindle, 213) and ^lian (250 a.d.) give full par-
ticulars regarding the manner of hiuiting and capturing the elephant, the degree
of its domestication and its use in warfare. Strabo (xv., 1, 41-3, 704-7) gives a
chapter on the kheddahs that might be read as an abridgment of Sanderson's
corresponding chapter in Thirteen Years Among the Wild Beasts of India. The
African elephant appears to have similarly been tamed, and the Carthaginians
employed them as fighting animals. The inscription at Adule (recorded by
Cosmas, 545 a.d.) alludes to this special use. [C/. Vincent, Periplus, app., 56.]

During the ascendency of the Roman Empire, elephants became quite common
in Europe ; but they ultimately disappeared, and for several centuries seem
to have been altogether forgotten, and what is most significant, the African
elephant, since the fall of Carthage, has hardly since been in such a complete
state of domestication.

Passing over a gap of several centuries, little is said even of the Indian ele-

phant, till Abd-er-Razzak {Narr. of Journ. in Ind., 1442, in India in I5th Century,
(Major, transl.), 27, 36) described the elephants owned by the King of Vijayanagar
near Bellary, and the method of capturing and taming them then prevalent.

Nicolo Conti, speaking of Ava (Travels in the East, in India in 15th Century,
11-2, 37), alludes to the white elephant owned by the king. Athanasius Nikitin
(Travels in India in 15th Century, 12) discusses the elephants seen by him.
Varthdma (Travels, 1610 (ed. Hakl. Soc), 125-31) gives a most graphic account
of the city of Vijayanagar and vivifies the ruined elephant stables, which in

their desolation are to-day objects of special inspection by the curious. Garcia
de Orta published at Goa the first edition of the Colloquies (1563, xxi.), and
in that work we are given the Arabic name fil, the Deccan name ati, the Kan-
arese aceti, the Malabar aue, and the Ethiopian ytembo. Mention is made of the
large amount of African ivory annually imported into Cambay, and of the ex-

istence of wild elephants in Orissa, Bengal, Patna, Pegu, Martaban, Ceylon and
Siam. This is followed by Acosta (Tract, de las Drogas, 1578, 417-48), who
gives for the time when produced two admirable plates showing the wild and
tame elephant with its wax howdah. In the Voyage of Linschoten, some
additional useful facts are told of Indian elephants. Baber (Memoirs, 1525
(Leyden and Erskine, transl.), 315-6) enumerates and briefly describes the
animals and plants seen by him in India which he regarded as peculiar to that
country, and assigns the first place to the elephant, which he speaks of as abun-
dant in parts of the coxintry where, during the memory of living man, no wild
elephants have been known. Abul Fazl (Ain-i-Akbari, 1590 (Blochmann, transl.),

117, etc. ) details the particulars of the Emperor's elephant stables, and of the
rearing of that animal londer domestication. Barbosa (Coasts East Africa and
Malabar (ed. Hakl. Soc), 167-8) furnishes an account of how elephants were
caught in Ceylon and exported to India. Subsequent to the dates mentioned,
many Eiuropean authors have contributed to the stock of present-day knowledge
regarding this most useful animal. [Cf. Pyrard, Voy. E. Ind., etc., 1601 (ed.

Hakl. Soc), ii., 343-6 ; Clusius, Hist. Exot. PL, 1605, 166, 260; Terry, Voy. E.
Ind., 1622 (ed. 1777), 134 (gives a long and most interesting account of the

domestication and uses of the elephant in India) ; Mandelslo, Travels, 1662, in

Olearius, Hist. Muscovy, etc., 51 ; Tavernier, Travels Ind., 1676, ii., 161, 317 ;

Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 45 ; Ovington, Voy.

Suratt, 1689, 191-4; Fryer, ^eu; ^cc. E. Ind. and Pers., 1672-81, 35, 96, 211;
Milburn, Or. Comm., 1813, i., 63 ; etc., etc. For recent works consult citation given

in the D.E.P., iii., 208-9; also Journ. Bomb. Nat. Hist. Soc, 1895-7, x., 133-5;
The Elephant in Burma, 1897-8, xi., 322-6, 335 ; 1903, xiv., 151-5 ; Jardine,

Elephant Shooting, xiv., 160-2 ; Blanford, Fa. Br. Ind. (Mammalia), 463-7.]
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Baoas.

Distribution.—The elephant froquonta the forest-clad portion* of <*«

India and Ceylon from about Dehra Dun in the north along the foot of

the Himalaya to Assam, Chittagong, Burma, Siam and Cochin-China,

also in the forests of the Deccan, the Western Ohats, Mysore and South

India. As a rule the elephant does not ascend much above 5,000 feet, but in

Manipur and the Naga hills (Japvo) it has been met with at close on 8,000

feet. The chief centres of capture are in Assam (Garo hills more especially),

in Mysore and Ceylon. It is generally affirmed that while all the Indian

elephants constitute but one species—apart from that of Africa—there

are several very distinct races such as those of Nepal, Assam, Burma and
Mysore. The Nepal animal is small and especially adapted for life in a

hilly country ; the Shan elephant is tall, massive and handsome, but lik«

the Ceylon race is often tuskless. Those of Burma and Chittagong are

small and well suited for hilly countries, while the Assam animal is large

and massive, hence better adapted for hunting purposes. The Natives

classify the recognised races into kumeriak, the royal or princely, the

thoroughbred ; mirga, a tightly built and long-legged, arched-backed

animal, suggestive of the deer mirga ; and dwasdla, the intermediate of

the two former and the ordinary domestic or working elephant, the mirga

being used in quick marching.

In India the animal is caught purely and simply for domestic purposes Khtddaht.

and is never (as in Africa) ruthlessly destroyed on account of its ivory.

It is now captured exclusively by the kheddah system, and never by the

cruel methods in pits, etc., formerly pursued. But there seem indica-

tions that, far from being exterminated, the Indian elephant is increasing

in a higher ratio than the captures, and that the time may come when
it may be necessary to keep the multiplication under control, so as to

protect the cultivation of the tracts adjacent to the forests.

The chief Indian mart where elephants are offered for sale appears to priofc

be Sonepoor, near Patna, the mela there held being some time in October

or November. An elephant costs about £40 to capture, and maybe sold

for £150. A full-grown elephant vnll weigh from 3 to 3J tons, and stand

from 7^ to 9^ feet at the shoulders. It is an adult at twenty-five years

(but a calf may be obtained at thirteen to sixteen years), and its full age is

120 years. The only pace of the elephant is the walk, capable of being pact.

increased to a fast shuffle of about fifteen miles an hour, but for short

distances only ; it can neither trot, canter nor gallop. It cannot jump,

can never have all four feet off the ground at one time, and hence a trench

7 feet wide is to it impassable, though the step of a full-grown animal is

6^ feet. The elephant will eat 600 to 700 lb. of green fodder, but is usually Food,

under-fed, getting 250 to 400 lb., and is fed mainly on leaves and
boughs of trees. Most of its ailments proceed from unsuitable or

insufficient food.

IVORY (ELEPHANT'S TOOTH).—Mention has been made of the

fact that the Ceylon elephant has frequently no tusks. In India a tusk-

less male is called a mukna. The tusks of the Asiatic animal are con-

siderably less valuable than the African. As a rule, the nearer the equator, Equator,

the larger, finer and more expensive the ivory ; but there are in addition

many local manifestations. African ivory is closer in grain and not so AWoMit****

liable to turn yellow nor to warp and split as the Indian ; moreover, the
^""*^

ivory of the east coast of Africa is superior to that of the west. By
" dead ivory " is meant ivory that has been found on the ground or

Ivory.
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stored for a considerable time, until it has lost the oil or gelatine that
gives elasticity to " green ivory." All the finer and more expensive ivory
carvings are, as a rule, done on the best African ivory ; and even in inlaying,

the hair lines are invariably in the bluish-white African article, the larger

patches being in the dull chalky Indian quality. For the miscroscopic
structure of ivory, consult Hanausek {Micro. Tech. Prod. (Winton and
Barber, transL), 1907, 4p2-8).

Perhaps one of the oldest samples of Indian ivory on record is that
mentioned by Stein {Ancient Khotan, 1907, 209, 222, pi. xlviii). This was
found in the Khotan oasis and dates from about the 8th century. As a
curiosity, it may be mentioned that in the armouries of the Indian princes a
large number of daggers will be found, the hafts of which are made of fossil

or of walrus ivories. Some of these weapons have often histories that carry
them back for one or more centuries ; hence the traffic in conveying these

special forms of ivory from Siberia or even from Greenland to India, mostly
by tedious land routes, must have existed long anterior to the present
methods and channels of commerce. For the microscopic appearances of

the various fossil and other ivories, confer with Hanausek {I.e. 426-9).

Centres of Ivory Carving, etc.—There are four localities in India
and one in Burma that may be spoken of as specially noted for their

artistic ivories. These are Delhi in the Panjab, Murshidabad in Bengal,

Mysore and Travancore in Madras, and Moulmein in Burma. Here and
there all over the country ivory carving and ivory turnery are met with,

but the five localities named produce by far the best work. The chief

artistic workers in India are Hindus.

Ivory Turnery, though less artistic, is even more widespread than
carving : in fact, most towns have a few workers of this class. Small
articles are made by them, such as bracelets (bangles), chessmen, antimony
boxes, etc, etc. Some of the better known localities are Agra, Alwar,

Bikanir, Jodhpiur (more especially Pali), Amritsar, Ludhiana, Patiala,

Tippera, Tirupati, Godavari, etc. With the Sikh the use of a comb is

almost a religious observance. It is no wonder, therefore, that in Amritsar
and other towns of the Panjab, ivory combs of great beauty are to be had.

Here and there fabulous sums are expended on special chairs, howdahs
and thrones made of ivory, or rather veneered with ivory ; so also in the

purchase of mats and fans woven by threads cut from the tusk. Ivory
mats are often made at Delhi, Bharatpur, Murshidabad, Tippera, etc.

Ivory Inlaying.—In many parts of India wood is inlaid with ivory,

but there are three localities that are specially noted for the superiority

of this class of work. These are Mysore in South India, Hoshiarpur
in the Panjab, and Monghyr in Bengal. Bone is sometimes used as an
inferior substitute for ivory in inlaying.

Trade in Ivory.—The EXPORTS of Ivory (raw and manufactured)

from India appear to have been declining for some years past. In 1876-7

they were valued at Rs. 55,582 ; in 1886-7 at Es. 48,311 ; in 1896-7

at Rs. 60,501 ; but for the years 1901-7 have been Rs. 27,740 in

1901-2 ; Rs. 27,827 in 1902-3 ; Rs. 26,795 in 1903-4 ; Rs. 26,956 in

1904-5 ; Rs. 44,655 in 1905-6 ; and Rs. 49,583 in 1906-7. The imports,
on the other hand, seem to fluctuate very greatly, but on the whole

the supply of raw ivory seems to be declining and manufactures in-

creasing. Thus the raw and manufactured ivory imported in 1876-7 were

•valued at Rs. 24,55,637 (raw accounting for Rs. 24,15,514) ; in 1886-7
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the figures were Rs. 28,81,190 raw and Ks. 1,46,762 m&nolactared ; ten

years later (1896-7) the total of both kimis waa only Ra. 23,19,229; and

in 1903-4 the figures returned were raw ivory Rs. 18,20,766 and manu-
factured Rs. 2,35,809 ; in 1905-6, raw Rs. 14,52,379, and manufactured

Rs. 2,41,699; and in 1906-7, raw Rs. 12,71,754, and manufactured

Rs. 2,24,984.

Thus India is by no means self-supporting in the matter of ivory, but,

as shown above, it has for several centuries procured large supplies from

Africa. In Indian commerce ivory is spoken of as " elephant's tooth,"

but a second substance is called " fish tooth." This is of a dirty oily pbh Tooth,

yellow colour, with the texture looking as if crystallised into patches. The
significance of being called in every language of India by the same name

»is suggestive of a foreign origin. It is, as already explained, highly valued

for sword and dagger hafts, and is more extensively so used than ordinary

ivory. It would appear to be mainly if not entirely the so-called fossil

ivory of Siberia—the ivory of the mammoth—a substance that has lain

(for countless ages in the frostbound drifts of LiakofE and New Siberia.

It is also just possible that a fair proportion of the machld-ka-dant of India

is hippopotamus or even walrus ivory, the latter, along with fossil ivory,

having found its way to India across the land frontier. In fact, from the

antiquity of the daggers, etc, with fish-tooth hafts, it seems highly probable

that the trafiic in the commodity mentioned was a very ancient one—^alone

destroyed by the growth of fire-arms.

[Cf. Monographs, Ivory Carving :—Dutt, Bengal, 1901 ; Stubbs, U. Prov.,

1900 ; Ellis, Ph., 1900 ; Burns, Bombay, 1900 ; Donald, Aaaam. 1900 : Thurston,

Madras, 1901 ; Pratt, Burma, 1901 ; Maskell, Cantor Lect. on Ivory, in Joum.
Soc. Arts, Nov. 2, 1906, liv., 1127-42 et aeq. ; Joum. Ind. Art (many passages).]

Physic
Nut.

JATROPHA, IJnn. ; Fl. Br. Ind., v., 382-4 ; Gamble, Man. Ind. D.B.P.,

Timhs., 1902, 612-3 ; Talbot, List. Trees, etc., 1902, 309-10; Prain, Beng. iv., 645-9.

Plants, 1903, ii., 941; Brandis, Ind. Trees, 1906, 576; Euphorbiace^.
'"^

A genus of woody plants, chiefly natives of America. Four species are

[indigenous to India and three others naturalised or cultivated.

I

J. Curcas, Unn. ; Rec Bot. Surv. Ind., iii., 101, 275. The Physic Nut, hag-

[herenda, safed arand, rattanjot, magalieranda, kaat-amunak, thinbaw-kyetsu, etc.

I An evergreen shrub, indigenous to America, but cultivated in most parts of India.

Garcia de Orta (1563, Coll., xviii.) describes certain seeds which he calls

I curcas, but it is perhaps doubtful if he refers to the seeds of the present species.

i \Cf. Ball, Rev. of Garcia de Orta in Proc. Roy. Ir. Acad., ser. 3, 1889-91, i., 405.]

Heyne regards the milk of this plant as possessing *' the exclusive property "

of " oxydating silver." When dried in the sun the juice forms a reddish brown. Juice,

brittle substance like shellac or kino, and is also stated to dye linen black. The
seeds yield about 30 per cent, of a pale yellow oil, incorrectly known as Croton

Oil, which is used for burning, in medicine as a purgative and emetic, and as an Oil.

application in cutaneous diseases. It has tdso been recommended as a substitute

for olive oil, in dressing of woollen cloths, and as a good drying oil. Numerous
cases of poisoning are on record through eating the entire seed, though used by the Soed.

Natives as a purgative. Gamble states that in Madras the fruit is sometimes

collected and sold, tmd in Assam the leaves are occasionally used to feed the er» L«»tm.

silkworm, when other leaves are not available. [Cf. Heyne, Tracts on Ind.,

1814, 242, 245 ; Pharmacog. Ind., 1893, iii., 274 ; Nicholls, Textbook Trap. Agri.,

1892, 205 ; Henry, Econ. Bot. China, 1893, 61 ; Kirtikar, Poison. PL Bomb.,

1896, i., 59 ; Waring, Bazar Med., 1897, 124-6 ; Woodrow, Gard. in Ind., 1899,

442 ; Firminger, Man. Qard. Ind. (ed. Cameron), 1904, 417.]
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J. glandullfera, ffoxb. ; Idl-hherenda, undarbibi, addalai, dundigapu, etc. A
small shrub common throughout the hotter damp tracts of India, often grown as

Pye. ^ hedge. Reputed to produce a green dye. The seeds afford a light yellow
fluid oil, which has for long been used as an external application in rheumatism

Medicine. and paralytic affections, but is seldom administered internally, though spoken
of as a purgative. [Cf. Pharmacog. Ind., 1892, iii., 272-3.]

D.E.P.,
iv,, 549-52.
Walnut.

Timber.

Burrs.

Dye.

Medicine.

Food.

OU.

JUGLANS REGIA, Linn. ; Fl. Br. Ind., v., 595 ; Gamble, Man.
Ind. Timbs., 662-3 ; Brandis, Ind. Trees, 619-20 ; Juglande^. The
Walnut Tree, akhrot, dkhor, kabshing, hoi, dun, ughz, ihitcha, etc. A large

deciduous tree of the Himalayan forests from Afghanistan to Bhutan
at 3,000 to 10,000 feet, and the hills of Upper Burma ; also cultivated on

the Himalaya, the Khasia hills, and occasionally in gardens on other

temperate tracts.

The utilisation of the walnut and, accordingly, its cultivation in India date
from very remote times. Its chief value lies in its timber. The most important
use of the wood is for gunstocks, and as the European supply is becoming ex-

hausted, Gamble points out that it is a matter for serious consideration whether
the tree should not be more extensively and systematically cultivated in India.

In Kashmir and throughout the Panj4b it is used for ornamental carving, turnery
and fancy work. The average weight is about 44 lb. per cubic foot. The huge
warts or " burrs " growing on the stem are also exceedingly valuable, the wood
of which is prized by cabinet-makers for veneer work. It is said that a good
burr may be valued at about 20«. per cubic foot. These burrs have at times
been largely exported from Kashmir to France, and Lawrence

(
Valley of Kash-

mir, 1895, 352-4) mentions that in one year countless numbers of trees were
destroyed by cutting out the burrs, for which a large demand then existed.

The bark is employed as a Dye and Medicine and is exported to the plains, where
it is used for cleaning the teeth. The fruit, which ripens in July to September,
is an important article of food in Kashmir and the North-West Himalaya generally
and is largely exported to the plains. The kernel yields a good description of

oil, while the rind is employed for tanning and dyeing. Lastly, the twigs and
leaves are utilised as Fodder. [Cf. Moorcroft, Travels Himal., 1841, ii.,

145-60 ; Bentham, Rev. of Targioni-Tozzetti in Journ. Hart. Soc, 1855, ix., 166 ;

De C&ndolle.Orig.Cult. Plants, 1884, 425-7 ; Ind. For. 1892, xviii., 383-5; 1896,

xxii., 48 ; Henry, Econ. Bot. China, 1893, 48 ; Agri. Ledg., 1902, No. 1, 64 ;

For. Admin. Repts.']

D.E.P.,
iv., 580-1.

Calabash.

Pralt.

Oil Bottles.

LAGENARIA VULGARIS, Seringe ; Fl. Br. Ind., ii., 613
;

Duthie and Fuller, Field and Garden Crops, 1883, ii., 48-9, t. xlviii

;

Duthie, Fl. Upper Gang. Plain, 1903, 365-6; Cooke, Fl. Pres. Bomb., 1903, i.,

546-7 ; Prain, Beng. Plants, 1903, i., 519 ; Cucurbitace^. The kaddu,

lauki, tumri, kodu, tikta Idu, tumba, irdo, kunddnuga, etc. A climbing plant

found wild in India, the Moluccas and Abyssinia. As a result of cultivation

the fruit assumes many difierent forms, the best known of which are the

Pilgrim's Gourd, the Bottle Gourd, the Trumpet Gourd, and the Calabash.
This plant is extensively grown in many parts of India for its Fruit and

succeeds best on heavily manured soil. Sowing may take place as early as

February or as late as July, but for rainy-season crops two sowings are made,
the first in April, the second in June. It is best to sow the seed where the plants

are to grow, and about six feet should be left between each. The cultivated

forms are all eaten both by Europeans and Natives. By the former, the fruit is

boiled when young and used as a vegetable marrow ; by the latter it is sliced and
cooked in curry, or the pulp is eaten with vinegar or mixed with rice. The dried

shell of the bottle-shaped gourd is used by the Natives for holding water or as

oil bottles, while the small wild form, tumri, is used for making the stringed

instrument, the sitar, and the wind instrument, bin. The seeds yield a clear.
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JARUL TIMBER
LARD

AND TALLOW

limpid Oil which is xzxedioinal. The pulp of both the wild and the oultivat«d ou.
forma, as also the leaves, are purgative. {Cf. Asa Gray, Seient. Papers, 1889, i.,

830-2; Baau, Agri. Lohardaga, 1890, pt. I, 78-9; PKarmaeog. Ind., il., 67-8

{

OoUan, Ind. Veg. Oard., 1892, 116 ; Banerjei, Agri. OuUaek, 1893, Ufi ; Woodrow,
Gord. in Ind., 1899, 331 ; Firminger, Man. Oard. Ind. (ed. Cameron), 1004, 168-9.]

LAGERSTRCEMIA, Linn. ; Fl. Br. Ind., ii., 675-8 ; Gamble, D.B.P.,
Man. hul. Timbs., 371-G ; Talbot, List Trees, etc., 1902, 175-6

; Cooke, Iv., 581-4.

Fl. Pres. Bomb., 1903, i., 512-4 ; Brandis, Ind. Trees, 337-40 ; Lyth-
RACEiE. A genus of trees or shrubs contaioing 18 species—natives of
South-East Asia. Burma may be spoken of as the centre of the genus.

L Flos-ReglnsD, ftetz. , Rec. Bot. Surv. Ind., iii., 213. The jarul, ajhar, taman,
kadali, adamboe, eikmwe, pyinma, etc. " The chief timber-tree of Asaam,
Eastern Bengal and Chittagong, and one of the most important trees of Burma."
It also occurs in Chota Nagpur, the Circars and the west coast from the South
Konkan southwards. It is commonly cultivated as an avenue tree. Is chiefly
found along river-banks tind on low swampy ground, but occurs only sporadically.

No special care is taken to propagate the plant. It is ready to be felled
when thirty to fifty years of age. The timber is used for shipbuilding, boats Timber,
and canoes ; for construction of carts, etc. It has also been employed for gun-

I

carriages and wtw recommended for gunstocks, but the report on the experiments
BO far made has been unfavourable. In South India it is used for building and
in Ceylon for casks. It is said to be very durable under water, but to decay
soon when imder ground. Hope {Jarul Timber, Ind. For., 1885, xi., 373-6),
however, condemns the wood as not being durable and as being too rettdily
attacked by white ants, but Gamble remarks that it is not quite certain the
wood Hope refers to was in reality that of this tree. The average weight
varies from about 40 to 46 lb. per cubic foot. A report is given by Unwin
(in Imp. Inst. Tech. Repts., 292-3; also in Agri. Ledg., 1897, No. 9, 181-3) on
various mechanical tests made on a block of this timber. He gives the
following results :—weight, 41-77 lb. per cubic foot ; resistance to shearing
along the fibres, 832*4 lb. per sq. inch ; coefficient of transverse strength, 5*22
tons per sq. inch ; coefficient of eleuticity, 544' 1 tons per sq. inch ; crushing
strength, 2-762 tons per sq. inch.

There appe£u*8 to be no trade in this timber carried on in the provinces of Tntds.
India, except Assam. Of the Garo hills it is said that aM the timber removed
is exported to Bengal, and that the price of a standing tree is Rs. 6. In Cachar
about 20,000 cubic feet are exported yearly to various places in the Sylhet

^^ district, and the price averages Rs. 1-2 per cubic foot. [Cf. Unwin, in Ind.
^^For., 1898, xxiv., 89-91 ; Woodrow, Oard. in Ind., 1899, 318 ; Agri. Ledg., 1902,

No. 1, 43.]

L. parrlflora, Roxb. , Duthie, Fl. Upper Gang. Plain, 1903, 353 ; Rec. Bot. Surv.
Ind., 1904, iii., 69. Thebdkli, aida, dhaura, nana, bonddra, chenangi, taambelai, zaung
bale, etc. A large deciduous tree common fdmost all over India, except in very dry
regions. It is of considerable economic importsuice since the timber is in demand Timber,

for general purposes such as house-posts, beams and rafters, door and window
frcunes, agricultural implements, carts and boats. It also yields a good charcoal.
The average weight is about 53 lb. per cubic foot. The bark has been employed
in tanning and as a black colouring agent. It also yields a fibre used in Chota Fibn.

f

Nagpur for ropes, and the gum is said to be sweet and edible. The tree is one Oom.
of those on which the taaar silkworm is reared.

LARD AND TALLOW.—The rendered fat of the pig forms the

valuable commercial product Lard. A similar substance prepared from
cattle and sheep is Tallow (see Live Stock, p. 754 ; also Oils, pp. 813-4, 819).

Space cannot be afforded to deal with these substances separately. Speaking
of lard, the best is the so-called Leaf Lard. This is derived from the fat

surrounding the kidneys, and from the flaky layers below the sldn. In

European trade two other qualities are prepared from the softer and more
fusible parts of the fat, and are known as second and third quality lard.

Lsrd.—The following information regarding the manufacture in Calcutta
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AND TAL,LO"W CALCUTTA TRADE IN LARD
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is communicated by Mr. I. H. Burkill, from information derived from
Mr. S. Francis, superintendent of the pig slaughterhouse, Calcutta.

Formerly lard was made by three large firms and several small houses,

but lard-rendering is now carried on by a few small Native concerns only,

and these are situated round the municipal pig slaughterhouse. With the

disappearance of large and responsible firms, the quality of the lard has

degenerated. The manufacture goes on all the year, but the beginning of the

hot weather is the busiest season, because then most pigs are brought in.

Two kinds of pig are slaughtered ; one, bred in Calcutta, is called the
" China-pig "

; the other, driven in from the villages of Bengal, is called the
" country pig." The former is white, the latter black. The animals are

slaughtered in the early hours of the morning and lard-rendering begins in

the forenoon. The rendering house consists of a small room and a larger

godown, where the lard is cooled and stored. The rendering is done in an iron

pan about two feet across and eight inches deep, placed over a slow fire.

Scraps of fat of all shapes, but none weighing more than three or four ounces,

are washed in water for about two hours and then heaped up in the pan to

above the level of the rim. When the lard is thoroughly melted it is

poured out of the pan through a double thickness of cotton-muslin into

an earthenware vessel, where it stands to set. Several times a day during

setting it is stirred gently for about half an hour. The time taken in

setting varies with the nature of the animal from which the fat has been

obtained. Lard from the " China pig " takes about two days to set, that

from the " country pig " a much less time, and the lard is of better quality.

Lard thus manufactured will keep for about two months only, but formerly

for a much longer time—a circumstance due apparently to the fact that

fat of the freshest and best quality is not always used.

The best quality of lard is much used in cooking and in preparing

ointments, etc., the second in the manufacture of lard oil, the third as a

low-grade oil in soap-making. The oil is manufactured by exposing the

lard in woollen bags between wickerwork to a pressure of about ten cwt. a

square inch in the cold for about eighteen hours. The oleine thus obtained

is pure, colourless and limpid. It is employed as an adulterant for olive

oil in France, and for sperm oil in the Eastern States of America. It is

also esteemed as a lubricant and is used for illuminating. In Medicine,

lard has long held the principal place as a medium for the exhibition

of other substances, as ointments, etc. As an external application it

possesses emollient properties, and is extensively employed in external

inflammations, bruises, sprains, and in various skin eruptions.

Tallow, as already stated, is prepared from beef or mutton and goat

fat, or a mixture of these. It is a harder and less fusible fat than lard.

The rendered tallow is refined by boiling with water ; is often bleached by
means of nitric acid, and employed as a lubricant and for soap and candle

making. When intended to make moulded tallow-candles, the finest

mutton suet can alone be used, but for " dips " the refuse from the moulded
candles or the cheapest tallow (a mixture of all animal fats) may be em-

ployed. Hoey [Monog. Trade and Manuf. N. Ind., 174) speaks of the candle-

makers of Lucknow using charhi (fat), but though he deals most minutely

with the industries of that city, he makes no reference to the lard and

tallow manufactures. So again, speaking of soap manufactures, he states

that charhi (bullock and buffalo fat and tel, either castor or linseed) is

employed.
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BOMBAY TRADE IN TALLOW

Impoita.

Tallow.
Bzporta.

LATHYRU8
SATIVUS

Chioklini; Vetch
Trade In Lard and Tallow.—The foreign traffic in Lard appears to Trade

:

be decliiniig. The KXi'ORTS in 1876-7 were value<l at R«. 3,22,825 ; in Lftrd.

1886-7, Rs. 1,93,823 ; in 1896-7, Rs. 67,900; and for the pa*t five years •**»»«**

they have been :—1902-3, Rs. 52,810 ; 190JM, Rs. 30,626 ; 19(H-5,

Rs. 15,500 ; 1905-6, Rs. 18,750 ; and 1906-7, Rs. 16,747. Corresponding

with this change in the traffic, the imports may be said to manifest an
expansion : in 1899 they were valued at Rs. 26,952 ; ia 1900-1 at Ra.

47,058 ; and for the past five years have been :—1902-3, Rs. 61,462; 190S-4,

Rs. 70,610 ; 1904-5, Rs. 55,454 ; 1905-6, Rs. 59,536 ; and 1906-7, Rs. 92,370.

The traffic in Tallow corresponding to the lard just given was as follows :

—EXPORTS were in 1876-7 valued at Rs. 31,234 ; 1886-7, Rs. 54,097
;

1896-7, Rs. 95,574 ; and during the five years ending 1906-7 were valued

at Rs. 1,70,721, Rs. 2,17,828, Rs. 1,30,999, Rs. 1,11,255, and Rs. 80,404.

Thus it may be said this export traffic is, on the whole, an expansion. The
IMPORTS in 1876-7 were valued at Rs. 62,671, and for the past seven imports,

years have been :—1900-1, Rs. 3,46,570; 1901-2, Rs. 5,51,976 ; 1902-3,

Rs. 3,84,402 ; 1903-4, Rs. 5,93,127 ; 1904-5, Rs. 6,80,054 ; 1905-6,

Rs. 8,16,705 ; and 190^7, Rs. 9,14,834.

Nearly the whole of the Lard exported from India goes from Bengal BengaL
to Mauritius. Formerly a fair amount was consigned to Reunion and to

the Straits Settlements, but for some years past both these countries

have discontinued their demands. India, as shown above, imports lard,

and by far the major supply comes from the Straits, and recently from

China (Hongkong), but Burma may be described as the receiving province.

Of the total imports in 1903-4, viz. 316,111 lb. (the largest quantity for

the past five years), valued at Ra. 70,610, Burma alone took 303,727 lb.,

valued at Rs. 65,203. The returns of the coastwise traffic do not show
lard separately from " Other Provisions," so that it is not possible to

discover to what extent Bengal or the other provinces of India are com-

peting with the Straits for a share in the Burmese market.

Speaking of the traffic in Tallow, it is curious that while Bengal is

the province most concerned in lard, the tallow traffic is concentrated

chiefly in Bombay. The foreign Exports in 1906-7 were 4,135 cwt., Bombay,
valued at Rs, 80,404, of which Bombay exported 3,517 cwt., valued at

Rs. 69,601. Of the receiving countries, Arabia seems to manifest the

most constant demand, taking 2,260 cwt. out of the total. Imports.—

A

curious feature of the tallow traffic may now be mentioned, namely

that Bombay, followed by Burma, takes by far the largest share of

the foreign supply. During 1906-7 India imported tallow to the extent L«g8 importa.

of 36,837 cwt., valued at Rs. 9,14,834, and of these amounts Bombay
took 23,325 cwt., Burma 6,433 cwt. The countries of supply were the

United Kingdom, 19,604 cwt., and Belgium, 6,288 cwt. There is no

mention of re-exports, so that India would appear to be by no means
self-supporting in its lard and tallow supplies. [Cf. Hurst, Lubric. Oils,

Fats, etc., 1896, 180 ; also Soafs, 1898, 119-20 ; Blyth, Food Compos,

and Anal, 1903, 310-6 ; Leach, Food InspecU and Anal, 1905, 451-6).]

Bomuk Dmuud.

LATHYRUS SATIVUS, J.inn. ; Fl Br. Ind., ii., 179-80; DJJ.P.,

Duthie and Fuller, Field and Garden Crops, 1883, u., 15, t. 32 ; Church, ^^ ^^^
Food-Grains of Ind., 132, t. 24 ; Rec. Bot. Surv. Ind., i., 41, 151 ; u., 48, vetoh
96 ; iii., 192 ; Duthie, Fl Upper Gang. Plain, 260 ; Cooke, Fl Pres.

Bomb., 1903, i., 360 ; LEOUMiNOSiE. The Chickling-Vetch, khesdri, UUri,
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SATIVUS THE CHICKLING-VETCH

Cultiva-
tion.

Dry Eabi Crop.

Chief Areas.

Tillage.

Soilfl.

Season.

Seed.

Cost

Fodder,

Pood.

Paralysis
and
Iiathyrism.

teora, tiura, churdl, lakh (or Idc), lakhori, Idng, etc. An annual herb which,

according to De Candolle, is indigenous to the region that extends from
the Caucasus to Northern India.

Cultivation and Area, etc.—This vetch is cultivated throughout
India as a cold-weather crop, and has the reputation of germinating on
land too dry for other rabi crops. To this fact is largely due its value
agriculturally. It can take the place of other crops when the October
rain has failed, and as an article of food it is remarkably cheap. Statistics

of actual cultivation are not available for the whole of India, so that a
complete statement of the total area cannot be furnished. The following

particulars of a few provinces are, however, instructive. In 1904-5 the

Central Provinces had an area of 363,504 acres, chiefly in Nagpur
(163,632 acres) and Chhattisgarh (152,046 acres) districts. Berar appears

to have had 14,408 acres. Bombay (excluding Sind) 18,656 acres, mainly
in Broach. Sind by itself had 232,070 acres, chiefly in Larkhana district

(142,014 acres). The United Provinces do not appear to have published

the area recently, but some few years ago the acreage devoted to the crop

was said to have been 56,100 acres. No returns of any kind are available

for Bengal, Assam, Burma, the Panjab, Rajputana and Central India,

nor Madras. There is no evidence, however, that these provinces materi-

ally affect the total Indian production. The two chief areas are the

Central Provinces and Sind.

Tillage and Yield.—To give some conception of the methods of culti-

vation, yield, etc., of this pulse, the admirable account given by Mollison

{Textbook Ind. Agri., 1901, ii., 29 ; iii., 78-80) may be here drawn upon.

Lang, he says, is almost invariably grown alone, though a slight admixture

may be found in gram (Cicer arietinum) fields. It thrives best on deep,

retentive, black soils. In the Deccan it is chiefly a second crop in rice-

fields, but in Gujarat it is the sole crop of the year. In Broach it is gener-

ally raised on low-lying fields liable to be flooded by heavy rain, all fields

which become waterlogged and too wet for cotton being commonly sown
with Idng. Tillage operations begin by ploughing after the first fall of

rain. If the rains are unfavourable for cotton, the field is kept for Idng

and repeatedly harrowed during July, August and September. No manure
is applied, but the ground is carefully prepared, since Idng grown on clean

ground is a good preparation for cotton in the succeeding year. Sowing
takes place in September or early in October, and the seed-rate varies

from 35 to 40 lb. per acre. The seed is dropped in the plough furrows

in rows about a foot apart, and the surface levelled and pressed imme-
diately after. No weeding is required, and the crop ripens in February
about four and a half months after sowing. It is reaped before it is

fully ripe, formed into small heaps in the field, and allowed to dry for

a week. When dry it is threshed out under the feet of bullocks and
winnowed in the ordinary way. The cost of cultivation is stated to be

Rs. 13-12 per acre. In a well-grown crop the weight of pulse almost equals

the weight of fodder. From full average crops in Broach, Mollison found

the outturn of pulse to vary from 925 lb. to 1,068 lb. per acre, and of fodder

from 1,220 lb. to 1,405 lb. Ldng is cultivated chiefly as a Fodder, but

as it is cheap and easily grown, it is considerably used as Food by the

poorer classes, principally in the form of bread, ddl, or porridge.

BvH Reputation.—Much interest has been, for a centiiry or more, spasmodically
directed to this pulse, on account of its evil reputation of causing paralysis
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if the luvver extreinitioH, when eat«n oontinuoiuly for any loQgUi of time. But
"i't he said that the whole family of Lbouimnob^ niuoh M we we them, are

tipeots a Buspicioua family. A few years ago I gave attention to thie

fulse, and in consequence placed before the membera of the Medical
Calcutta (18U4) the resulte of my inquiry. I then pointed out that

lt« in two sizee. the smaller form being known in Chhattugarh a« Idkhdri
and tlie larger in Nagpur and Bhandara as Idkh. The former in sown earlier tlum
the latter. Ita seeds are broadcasted over the flooded rice-Holds (towanls the
lose of the raiixs), while the latter is sown on rich black, dry soils, on land
rdinarily devoted to wheiit. The opinion seemed universal that while the

or rice-field cultivation yielded u harmless seed, the lakh or wheat-field
ras very dangerous. There would appear to be no botanical character-
to account for this remaurkable difference.

Speaking on the dangerous property of this pulse. Major A. Buchanan, I.M.S.,
rho has given the subject much careful study {Lathyrism Rept., 1904, 25), says,
'Continued growth of rice-land teora on rice land has produced a different race.

^t any rate it is easy as a rule to distinguish a heap of lakh from a heap of lakhori,

it there might be a difficulty in distinguishing single seeds of the two kinds,
wheat-land teora or lakh is as a rule larger." '' The weights of a hundred
of lakh varied between 245 and 110 grains, the weights of lakhori varied

Stween 108 and 77 grains. The colour of the wheat-land teora is darker than
le colour of the rice-land teora. The latter is called the yellow latri in Azom-
rh." In that district the people consider that the yellow ^tri is non-poisonous,
id the people of Bhandara have for many years held the same opinion. For

>ur present purpose it may, therefore, su£fice to thus indicate the two crops met
.'. ith in India.

Properties of the Pulse.—Sir J. B. Fuller, while Commissioner of Jabbalpur,
suggested that the greater ctire taken by the people of Chhattisgarh in cooking
this grain might account for their partial immunity from toxic action. The
grain, he explained, is in Raupur commonly parched before being ground, and
the husk of the grain is, moreover, separated and not eaten. This causes a
loss of 25 per cent, in the weight—a loss which those in poverty are naturally
averse to sustaining. The flour thus prepared is next baked into cakes {chapattis),

or boiled with buttermilk into a paste known as mahera. This suggestion led

to the supposition that the poison might consist of some volatile substance
expelled by the dry heat, or that it resided in the husk. Mr. Cleveland sug-

3ted that tiura loses its poisonous qualities when eaten along with mahua (the

lowers of UotHiu intifoila). So also many years ago Dr. Kiruoch Kirk pointed
it that rice to be completely wholesome must be kept for some time. The
st rices are three years old. Rice under-kept boils thick and becomes gummy,
id is not wholesome. Hence it has been argued that the age of the lakh grain
lay similarly have something to say to its poisonous property.

The following chemical analysis of the pulse is given by Church {I.e., suppl.,

[8):—water 11*1, albuminoids 24-4, starch, etc. 55-3, oil 1*0, fibre 5-4, ash 2*8.

le nutrient ratio is here 1 : 2'3 and the nutrient value 82.

Latbyrtsm.—Mention has already been m£uie of the fact that it has for long ib>«cial

known that a form of paralysis, to which the name Lathyrism has been cWaotarWtca.

pplied, is believed to result when this pulse is eaten continuously for some
igth of time. One peculiarity of the disease (in men) is that it affects adult
lee chiefly (1 in 10). Another, that it is the lower extremities that become
ralysed. But similar results are produced when the pulse is given to horses,

ittle, pigs. Investigations have been conducted at the Imperial Institute with
view to Eiscertain the natvu-e of the poison, but the results so far attained have
en entirely negative. The poisonous property, we are assured, is not due

{as has been supposed) to a volatile alkaloid that might be dissipated by superior
lethods of cooking, nor to any ordinary chemical poison. Dunstan has very
roperly pointed out that it is by no means certain tliat the seeds sent to Europe
jr examination were actually those of the poisonous sort. But it may have

been inferred from the observations already made that we have no simple method
by which to ascertain when the seeds are or are not poisonous, and can but
procure supplies from localities where the paralysis mentioned prevails. In no
instance does the poison exist in such abundance as to give immediate indication

of its presence. It is only after protracted consumption that the paralysis

appears. In fact there would even seem grounds for suspecting that the plant

may only be intermittently poisonous, so that no particular race or crop could bu
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pointed out as the poisonous seed. The subject has been approached at the
instance of the Imperial Institute from another point of view, namely investiga-
tions to ascertain if the pulse possesses a poisonous fungal parasite that could
account for the toxic action. Prof. Percival, of the Wye Agricultural College,
failed to discover any such fungus.

Recently the disease has been very prevalent in the Central Provinces, and
a census showed that the number of people more or less paralysed was over
7,600. In view of this fact Major Buchanan was put on special duty to inquire
into the cause of the spread of lathyrism, and to endeavour to find means for
its prevention. The results of his investigations are embodied in a bulky report
(to which reference has already been made). He gives the following general
summary :

—
" It has been shown that lathyrism is due to the consumption of

i^atUyfus ; that the disease, when it occurs in big epidemics, follows famine or
scarcity ; that it is chiefly confined to wheat-growing areas ; that failure in
wheat is an important factor in the causation ; that the disease is chiefly found
among the poor, and that debt is an important factor in the causation. Under
certain circumstances w^athyrus is a good article of diet, and it is only wlien the
proportion reaches or exceeds one-half of the whole ration that paralysis is likely

to occur." On the other hand. Dr. A. G. Hendley {Brit. Med. Journ., 1903, ii.,

707-9), after discussing fully this subject, arrives at the conclusion that
" ijathyt'UH, whilst it may possibly cause paralysis by itself, ordinarily only
predisposes to it, that it makes the subject ready or ripe for the attack of
paralysis, but that exposure to severe wet and cold is required actually to excite
the sudden seizure." " The attack occurs after an unusually thorough wetting
whilst ploughing, watching crops at night or other field work that ordinarily falls

to man's lot and not woman's."

Trade.—No particulars can be furnished of the trade in this pulse.

It is known to be occasionally exported. Some few years ago a sample
of what was called " mutar, or Indian Grey Peas " was shown to me by a

Glasgow corn-merchant. I pointed out that while this pulse was oc-

sionally called maUar, the true mattar of India was the Grey or Field Pea.

It is, therefore, most important that the present pulse should not be con-

fused with the grey pea of India, which is as harmless and useful as the grey

pea of Europe. The wedge-shaped pea of the present plant, flattened on
two sides and marbled on the surface, should easily be distinguishable from
all the peas or pulses of India, except perhaps gram {Cicer uvietinum)

;

but while gram is somewhat triangular in section it is prominently tapered

below into a beak, and is devoid of the marbling of JLatJii/rtis,

[Of. Kinloch Kirk, in Ann. Med. Sc, 1870, vii., 144-52 ; Pharmacog. Ind., i.,

490-1 ; Banerjei, Agri. Cuttack, 1893, 81 ; Voelcker, Poison. Legum. Seed in

Ind. Peas, Analyst, March 7, 1894, 102-7 ; Hughes, Feeding Exper. with Ind.

Peas, Aug. 1895, 109-73 ; Ind. Mus. Ann. Rept., 1894-5, 36-7 ; Ind. Med. Gaz.,

1898, xxxiii., 147 ; 1899, xxxiv., 65 ; Barclay, Agri., Ledg., 1895, No. 20, 381-2
;

Brit. Med. Journ., 1899, i., 1487-8 ; ii., 614 ; 1903, i., 213 ; Agri. Ledg., 1901,

No. 10, 365-6 ; Dunstan, Imp. Inst. Tech. Repts., 1903, 234.]

LAWSONIA ALBA, Lam. ; Fl. Br. Ind., ii., 573 ; Talbot, List.

Trees, etc., 1902, 175 ; Gamble, Man. Ind. Timbs., 371 ; Cooke, Fl. Pres.

Bomb., 1903, i., 511 ; Duthie, Fl. Upper Gang. Plain, 1903, 352 ; Prain,

Beng. PL, 1903, i., 502 ; Lythrace^. The Henna Plant, camphire,

mehndi, shudi, manghati, marithondi, henne, dan, etc. A deciduous shrub

wild in Baluchistan and on the Coromandel coast ; doubtfully so in

Central India and the Deccan.
Cultivated throughout India on account of its Leaves, which yield the

" henna," dye and also as a'garden hedge plant. The soil is repeatedly ploughed
and heavily manured, and the seed is soaked in water for twenty-five days before

sowing, which takes place in April and May. The plot of land where the seeds

are to be sown is formed into beds and kept flooded for some days. The seed is

scattered on the water and sinks with it into the ground. For three days water
is given both night and morning; after that only once a day till the plants
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'

q>p6Ar ftbove ground, when they are watered every alternate day. When about
S feet high they are roiwiy fur tranMplanting in Jnlv uud AugtMt. About tt inchee Tr»iM|>Uatii«.
are nipiKxi from the oontre shoot, iind the yoiiiu m then put singly into
holoe one foot uptirt. They are wutertxi liaily tiii ' lv« reooverad tbeahook
of trnnHphinting, and the HuIcIh are woe(le<i once u niuiillt. No crop is rciapod the OoddIm,
Hrwt ytvir, but nfUtrwardH two rropn u year ure obtainud, one in April-May, the
oth»T in OoUibor-Novoinbor, for nmny yoam on end. At each outting about
U iiich«*H are taken from tht> top Hhoots, and an acre yioldM atiuut 20 inaundii of
dry loii\'e« a year.

'I'ho Dye is ubtaino^l from the leaves : these are dried, sifted, a little sarson
oil midfjd, then reduced to a powder. This powder may be purcliaaed at all

the rosniotic and dye shops in the larger towns of India, and may be seen in small
sacks alongside of the imported aniline dyes. It is ocoasionally used in dyeing
cloth, but its principal value in India is as an article of the toilet, fur staining Co*id«Uc.
the finger-nails, hands and feet a dull orange colour, also for dyeing the hair
into H bright red colour, what is often but a first stage in the production of black
by the action of indigo on the original red. The use of henna as a cosmetic dateM
from vory ancient times, and is universal among Muhammatlan wom«m, juid to
a grorttor i»r It^ssor extent among Hindus also. The seods yield an Oil about oil.

wliicii little is known, and the Howors are employed in perfumery and embalming.
[Cf. Pharmacog. Ind., 18»1, ii.. 41 4 ; Gaz. Shahpur Diet. Fb., 18U7. 172-3;
Woodrow. Gard. in Ind., 18»9. 319; Firminger, Man. Gard. Ind. (o*l Cameron),
\IWA, 505.]

Dye.

D.E.P..I.... „.
^mOeol. hid., 1881, iii., 281-311; Kiug and Pope, 6'oW, Copper, Lead in i^., 602-5.

^Chota Nagpur, 1891, 95-9, 156, 159-69; Rec. Geol Surv. Ind., 1904,
^***-

^" xxxi., pt. 1, 46-7 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind.,

1905, xxxii., pt. 1, 110. This metal bears among other names the follow-

ing :

—

sisa, bundi, surb, ikam, temaetam, khai-pok, etc. It rarely occurs
anjrwhere in the native state, and is never found in that condition in India.

Its commonest ore is the Sulphide or Galena, surma, anjana. Other com-
mon ores and salts are :—Red Oxide of Lead, sandhur, segapu, temamera,
JCsang, etc. ; Litharge, murdasang, marudar singhie ; Carbonate of Lead,
safeda, vuUay, sihaydu, etc. ; Chromate of Lead, peori-tnlayti ( = English

rort, see p. 765).
Mining.—Although lead ores have been worked to some extent in ancient Miningf.

times, at the present day lead-ininiug in India is practically in a dormant condi-

Ption. Holland makes the following statement with regard to it :
—" Galena alone,

or with blende and other sulphide ores, is known in various parts of India and
Biu'ma, and has been worked in various places for lead or lead and silver, under
past Native rulers ; but the mining of lead-ores has long been extinct, and the
only recent attempt calling for special mention is that now being made to
develop the deposits near Pang Yung in the Northern Shan States formerly
worked by the Chinese, who left behind large heaps of slag reported to be
amenable to profitable treatment by modem metallurgical processes for tlie

extraction of silver."

Manufactures.—The metal is comparatively little employed by the Natives Manu-
of India, owing to its scarceness. It is, however, occasionally used in the manu- factures.
facture of certain wares and alloys, as for example in Hyderabad and Lucknow, Us«b.

where it is a component of the alloy of which Bidri ware is made (Watt, Ind.
Art at Delhi, 1903, 47). Both the red oxide of lead and the carbonate or white
lead are commonly utilised as pigments, e.g. in lac turnery (Watt, I.e. 211-2,

131), in Afridi waxcloth {Agri. Ledg., 1901, No. 12, 400 et seq.). Red oxide is

[largely employed for religious purposes by the Hindus, who mark their idols

d their money with it. All married Hindu women employ it as a paint
to give a circular spot on the forehead. In Medicine, the monoxide or litharge, Uedicina.

the carbonate, acetate, sub-acetate, nitrate and iodide are all ofHcinal in the
Inditm Pharmacopoeia. All these salta, except the acetate, are applied externally
only, as sedative and cooling astringents, in various skin diseaeee. The acetate
is similarly used, but is also administered internally.

Trade.—The Imports of lead from foreign countriee are very considerable : Imports.
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in 1906-7, 102,455 cwt., valued at Rs. 15,82,550. In addition, Government
imported 12,301 cwt., valued at Rs. 1,58,840. The greater part of those imports
came from the United Kingdom. But it has to be pointed out that the chief
market is the supply of the tea industry with the sheet lead required for lining
tea chests, which is admitted free of duty. This came in 1905-6 to 82,166 cwt.,

valued at Rs. 11,23,738, and in 1906-7, 57,307 cwt., valued at Rs. 8,76,730,
and was consigned from the United Kingdom almost entirely to Bengal. In
the year 1906-7 the chief sources of supply for lead of all kinds were as follows :

—

United Kingdom, 76,230 cwt. ; Australia, 16,001 ; France, 4,139 ; Belgium, 2,090;
Ceylon, 2,864. The share of the Presidencies and Provinces in the imports
were :—Bengal, 72,548 cwt. ; Bombay, 10,772 ; Madras, 6,197 ; Sind, 4,918 ;

Burma, 3,493.
The Export trade in Indian merchandise is a negligible quantity, but a fair

re-export trade exists. Thus in 1906-7 it amounted to 5,293 cwt., valued
at Rs. 46,402. The bulk of this re-export traffic goes from Bombay, chiefly to

the United liingdom, Arabia, Persia and Turkey-in-Asia. [Cf. Tavernier,
Travels (ed. Ball), 1889, ii., 281, 284 ; Masson, Journ. to Kalat, 1843, 462 ;

Minerals, Offic. Correspond. Rev. and Agri. Dept. Govt. Ind. (Proc), Dec. 1892 ;

Rev. Min. Prod. Ind., 1893, 14 ; 1894, 21-2 ; 1895, 46 ; 1896, 47 ; 1897, 46-7 ;

Thorpe, Diet. Appl. Ghem., 1899, ii., 407-9, 411-35, 436-8, etc.; Dutt, Mat.
Med. Hind., 1900, 72-5 ; Scott, Oaz. Upper Burma and Shan States, 1900, ii.,

pt. 1, 301-4 ; Rawson, Gardner and Laycock, Diet. Dyes, Mordants, etc., 1901,
211-4 ; Journ. Soc. Ghem. Induat., 1904, xxiii., 338-9, 624-5, 935, 1000, 1102-3

;

1905, xxiv., 28, 338, 487-8 ; 1906, xxv., 32.]

D.E.P.,
iv., 621-5.
Lentil.

Cultiva-
tion.

Bengal.

Rotation.

Seasons.

Cost.

Assam.

Seasons.

Crop.

U. Prov.
Area.

LENS ESCULENTA, Moench. ; Duthie, Fl Upper Gang.

Plain, 1903, 257 ; Prain, Beng. PL, 1903, i., 367 ; Ervum Lens, Duthie

<& Fuller, Field and Garden Crops, 1883, ii., 13, t. xxx. ; Fl. Br. Ind.,

ii., 179 ; Leguminos^. The Lentil, masur, channangi, mohr, chanching,

kerze, adah, misurpurpur, misur-pappu, etc. A valuable pulse, grown
as a winter crop all over India. According to De Candolle, it is a

native of western temperate Asia, Greece and Italy, and has long been

cultivated in Egypt, whence it was conveyed to India. As an article of

food it has been known from the most ancient times.

Cultivation.—At the present day the lentil is cultivated in all parts

of India, especially in the Central Provinces, Madras and United Provinces.

The following is a brief summary of the area under cultivation and the

methods pursued in those provinces about which trustworthy information

can be obtained.
Bengal.—Separate returns for this pulse are not recorded, hence an estimate

of the area under cultivation cannot be given. It thrives best on a clay soil,

since in light soils the plants wither away. In rotation following paddy (rice),

the land receives three or four ploughings and the seed of the lentil is then sown
October to December at the rate of about 5 seers per bigha {= one-third acre).

In some parts of the country it is mixed with barley. Harvesting takes place
from the middle of February to the middle of April; the crop yields about 8
maunds per acre. The cost of cultivation has been estimated at Rs. 2-10 per
acre. [Gf. Basu, Agri. Lohardaga, 1890, pt. ii., 34; Banerjei, Agri. Guttack,

1893, 83.]

Assam.—Cultivation is chiefly confined to the chaparis of Kamrup, Nowgong
and Mangaldai. In Upper Assam it is cultivated to a small extent in the Majuli.

The crop prefers a light, loamy soil and an open situation, and generally follows

a broadcasted dhu (rice) crop, and is sown in mixture with mustard. Sowing
takes place within the first fortnight of November. The seed rate is 12 lb.

per acre, if sown with mustard, but if sown alone, about 50 per cent, more
seed is required. Harvesting takes place in March and April, and the usual

yield is about 2 to 4 maunds per acre. [Cf. Agri. Dept. Assam Bull., 1902,

No. 9, 11.]

United Provinces.—The area under masur is not separately recorded, but in

1904-5 peas and masur together occupied an area of 2,055,879 acres, dis-

tributed thus:— 1,437,152 acres in Agra, 618,727 acres in Oudh. According
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to Duthie and Puller, oultivation is most extonslve in the damper part« of thaae
pruvinoeH. It Ih sown in uU kinds of soil, but chiefly in low<lymg mnd. Oenar-
ally it follows otvriy rico, being often sown while the rioe stalks are standing, and
is allowed to grow up umongst thorn. The 8ee<i rate varies with the condition
of the jjroimd, btit is commonly nbout one muund per acre. The outturn from
unirrignted land \-arie8 from 6^ to 8 maunds per acre, but with irrigation may
reach 10 to 12 maunds.

Central Provinces and Berar.—In 1904-5 the area under the crop was in
the Central Provinces, 231,766 acres, chiefly in the Chhattisgarh, Jsbbalpur and
Nerbudda Divisions, and in Berar, 13,167 acres. It is generally sriwn on the
best black soil.

Panjtib.—No statistics of area are available. In the J hang district, which
is tj-pical of the province as a whole, it is a aailaba or inundation crop. New
alluvial soils or light lands, not good enough for wheat, are selected. The land
is ploughed once or twice and the seed is sown broadoast, 30 to 45 lb. per acre,
from December to January. The crop is ripe in March to April. \Cf. Oa*,
Panjab Dist.]

Bombay.—In 1904-5 the area was 9,791 acres, chiefly in N^lsik (6,097 acres)
and Belgaum (2,918 acres). Maaur is always an unirrigated rabi crop, and
generally is grown alone. In Poona it is the sole crop of the year, and is rotated
with dry-crop wheat. The soil is mixed black, but only of moderate depth. In
September and Octboer the land is repeatedly ploughed, and in October the seed
is drilled in rows a foot apart at the rate of 20 to 26 lb. f)er aero. The crop
ripens in three and a half months, and a good outturn is about 300 lb. per acre.

[Of. MoUison, Textbook Ind. Agri., 1901, iiL, 89-90.]

Food.—In India it is eaten as ddl, flavoured with various aromatic^
and condiments, also as a component part of the dish called kichri, and
is considered the most nutritious of the pulses. The young pod is also

eaten as a vegetable, and the dry leaves and stalks are greatly prized as

fodder. In Europe this pulse meal, mixed with barley flour or other

cereal and common salt, is sold as an invalid food under the name
Ervalenta or Revalenta. Leather {Ind. Food-Grains and Fodders,

Agri. Ledg., 1901, No. 10, 366) gives the following chemical analysis:

—

moisture 8*03 per cent., oil 1*06, albuminoids 23*0, soluble carbohydrates
61 -14, woody fibre 2*42, soluble mineral matter 3*54, sand and silicA 0*81,

total nitrogen 3*94, albuminoid nitrogen 3*68. As a Medicine, lentils

have long had the reputation of being useful in cases of constipation and
other intestinal affections.

[Cf. Bentham, Rev. of Targioni-Tozzetti, in Joum. Hort. Soc., 1855, ix., 139 ; De
CandoUe, Ort^. Cult. Plants, 1884, 321 ; Church, Food-Oraina of Ind., 188G, 138-9 ;

Asa Gray, Scient. Papers, 1889, i., 347; Kanny Lall Doy, Indig. Drugs, of Ind.,

1896, 174-5 ; Yearbook of Pharmacy, 1898, 77.]

TWd.
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Food.

VogsUbU.
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Medicine.

D.E.P.,
ii.. 14a-52

:

v., 185-e.

liime.

LIIVIE, MARBLE, CHALK, etc., OP Calcium and its Salts
and Manufactures.—Although IJine (Calcium) does not exist in a

pure state, in the form of the carbonate it constitutes a by no means
insignificant portion of the earth's crust, e.g. limestone rocks. Liine-
Imruinff is the operation of driving off carbonic acid from the carbonate
with the production of the oxide of calcium or Qiiirhiiiue. This readily

absorbs water and becomes Slahetl FJme or hydrate of lime {Agri. Ledg.,

1902, No. 5, 137-47). The subject may, therefore, bo dealt witli under
two great sections—Calcium. Capbonate and Calcium Sulphate.

UME, CARBONATE OF—This is known in India by an exten-

sive series of vernacular names that denote the conditions (quick-

lime, slaked lime, etc.) and the sources (limestone, marble, chalk, shells,

etc.). The most general name is perhaps the Hindustani chund, a word
which in the various languages of India assumes numerous forms, such

as chundh, chun, ckuno, chiinak, chUndmbu, chuma, shunnambu, sunnam, in<UM »
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Chindm.
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Trichinopoly.

Falnad.
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Katnl.

Mirzapur.

I/akhimpur.

EJiasia.

Com-
mercial
Ijime.
Satnd.

Sylhet.

sunna, hunna, hunu, etc. Its most general name in Sanskrit would ap-

pear to be sanJcha-hhasma, but certain writers give also churnd (= a
" powder "), sudha, hapardaJca-bhasma, sukti-bhasma, etc. Its Arabic names
appear to be Jcils and ahu and its Persian nurkah and ahaJc. Chalk is

very generally known as hhari-matti or Tcharya-mitti. Unslaked or

Quicklime is Jcali-ka-chuna or simply kali or kalai, often also called

ahak ; Limestone is kalai-ka-pattar ; Shell Lime is sipi-ka-chuna ; the
lime from Limestone Lime being kattal-ka-chuna ; Marble is marmar

;

Fossil Corals are sang-i-yahada.

The word ckundm, by modern usage, generally denotes, however, the
beautiful plaster or cement characteristic of many localities of India,

more especially in the south (see below in the paragraph devoted to Mortar
and Cements, p. 713). One of the earliest European writers to use the
word chuna appears to be Garcia de Orta (a.d. 1563), although fifty years
previously the Italian traveller Varthema describes the people around
Calicut as eating betel leaves along with a certain lime made from oyster

shells, which they call " cionama'
Sources.—There may, in India, be said to be three great groups of

rocks or materials that afford lime, as follows :

—

(a) Limestone, Dolomite, AHHoUte, etc. {Imp. GaZ., iii, 148-50).—Hardlj
any known geological formation in India is wholly wdthout limestone
in some form, although many of the examples are exceedingly ira-^

pure and scarcely worthy of the name. Mr. E. L. Sevenoakes, ii

the Journal of the Queen Victoria Indian Memorial Fund (No. 2, 26-31)
(a publication here utiHsed freely), describes some twenty different kinc

of Ornamental Building Stones. Some Indian ornamental stones ai

of nearly equal merit to the marbles specialised below, and still others

gradually decline until they have to be characterised as at most only good
building limestones. The limestones procurable in many parts of Bombay
and Sind, for example, are admirable building stones, though marble
nowhere exists in that Presidency. The Porbandar miliolite (foraminiferal

limestones) has been conveyed from Kathiawar to Bombay and even to

Calcutta, and is employed in the construction of some of the more im-
portant of the recent buildings of these cities. In South India it may be
said that crystalline limestones occur in Trichinopoly and Coimbatore, but
of very inferior quality

;
good building limestones are found in Cuddapah,

Karnul and Guntur, and marbles at Palnad. In the Central Provinces
there are numerous examples of limestones and admirable building stones,

such as those of Wardha, Nagpur, of the Vindhyan formation, such as the

limestones of Katni ; and in the United Provinces the crystalline lime-i

stone of Mirzapur, which occurs in the metamorphic rocks of that district.

'

In various localities of the Panjab good limestones and even marbles are

found. Lastly a reference is essential to the limestones of Lakhimpur and ^
of the Khasia and Jaintia hills of Assam. -.S|

The most important sources of limestone and lime may thus be grouped
commercially :

—

" 1. SatnA in Rewah and at Katni, in the Jabbalpur district. From
both localities lime of excellent quality is carried as far as Calcutta (624

and 685 miles distant), and constitutes a large proportion of the lime used in

that city. 2. S ylhet.—Along the southern foot of the Khasia and Jaintia

hills there is an inexhaustible supply of nunmiulitic limestone, which
formerly supplied the whole of the demand of Calcutta and Lower Bengal,
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and still does so to a large extent. The returns of 1904 show a supply

of 123,108 tons of lime, valued at £9,496. .'i. Rhotashahh.—The lower

Viudhyan limestone near Rhotasgarh is quarried to a small extent, and
PX|)orted down the Son in boats ; it was largely used in the works of the

Son Canal. Good lime is made from the deposits at Bisra, in the Singbhum
district, and has recently begun to arrive in Calcutta in increasing quantity.

4. Himalaya—Along the foot of the Himalaya, boulders of limestone humUj*.

are collected and burnt in large quantities every year ; the slaked lime is

exported on camels and supplies a large portion of the Panj4b and the

United Provinces. 5. Andaman—There is a band of cream-coloured AmUnuui.

marble near Port Blair which may prove of economic importance, as it is

about the same distance from Calcutta as Katni, and the lime is of equally

good quality. 6. Other Lot:a lities where limestone is known are itoeai eappVm.

lumerous, but at present of merely local importance, or in most cases of

no value whatever. A full list of them as far as they are known will be

found in the Manual of the Geology of India (1881, iii., 449 et scy.)."

(h) Lime, Concretionary or Kankar; Imp. Gaz., l.C. 23.—MedUcott eX- Kankar.

plained the formation of this substance as due to the evaporation of

the ground water, containing in solution more or less of carbonate of lime,

produced in the sibw process of soil-formation by the general decom-

position of rock particles. Its production is, however, very much a matter

of climate, i.e. alternating periods of extreme moisture and dryness. In

the vast majority of cases a layer of kankar (a word which means simply

nodular stone) will be found to imderlie mar soils. This circumstance has

been purposely only incidentally alluded to in the passages that deal with

reh efflorescence (p. 52), because, although doubtless formed by the same
physical processes, reh and lime have not been shown to be dependent

Ion

each other. Reh efflorescence may occur \vithout any formation of

kankar, and conversely kankar may exist within the soil without any

evidence of reh efflorescence or even of an abnormal deposition of

soluble alkalis.

Kankar is the chief source of lime in Upper India, and it yields an

excellent and somewhat hydraulic cement. Holland {Rev. Min. Prod.,

I.e. 1898-1903, 102) speaks of kankar and laterite as " about the most

valuable assets in building material possessed by the country." James VaitwWe A«efc.

ICleghorn

(Ind. and East. Engin., June 1898, 356-7) gives the results

of his study of this substance and of its practical utilisation as mortar.

Very often the nodules of kankar are so abundant, at certain depths below

the surface of the ground, that they become consolidated into blocks.

Such blocks when obtainable are largely employed for building purposes,

and were so used extensively in the Ganges Canal Works. Kankar,

broken and hammered while water is poured over, is the material mainly

used for road-making in the greater part of India. This circumstance Road-maidng.

give^ at once a vivid conception of the abundance and extensive distri-

bution of the substance. Kankar has been tried as a flux for iron on

several occasions, but with very indifferent results. Its composition is

too variable and its liability to adulteration too great to admit of its

use, except where limestones are not available. " Large quantities of

lime are made in various parts of India from highly calcareous surface

soil.'Yjjj " This lime when mixed [with proper proportions of sand

makes most excellent mortar." {RepU Chief Insp. of Mines in Ind., Morur.

1904, ,4.)
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Defecation of
Sugar.

(c) Lime, Shell and Coral.—All over India shells are burned for lime

Away in the interior of the country, wherever annual inundation occurs,

a marvellous crop of exceptionally large land shells furnishes an abundant
supply for most local necessities. In the Murshidabad district, for

example, the following shells are so employed :— Unio niarf/inalis, U.

ffavidens and Amjnillat-ia globosa. On the coast tracts of India

and Burma, immense beds of marine shells and of raised coral reefs are met
with (see p. 989). Holland {I.e. 1904, 21) says that " the returns of various

districts in Burma show a production of 67,461 tons valued at £11,852."

These deposits, wherever met with, are regularly utilised as sources of

lime, and in- South India have mainly given birth to the prosperous in-

dustry of Portland Cement manufacture—an industry that is likely to

be very shortly organised near the mouth of the Ganges, where rich beds

of marine shells are abundant, and may be used to supplement the Sylhet

limestones. Hooper {Eeft. Labor. Ind. Mus. (Indust. Sec), 1904-5, 32)

observes that while the proportion of lime in limestone and JcanJcar is

variable that of shells preserves a uniform high average. A sample of

stone-lime examined contained 55*3, while a specimen of shell-lime gave

comparatively 96*9 calcium carbonate.

Industrial Uses of Lime, Limestone and Marbl^.—Lime is univer-

sally present in the ash of all plants. As a manure, therefore, it plays

an important part, especially for soils rich in organic matter. [C/. Trop.

Agrist., 1906, xxvi., 70-5, 180-8.] It hastens decomposition of both

animal and vegetable matter. In the form of chloride of lime (bleaching

powder) it was at one time largely utilised as a disinfectant, but has been

considerably displaced by more effectual and less objectionable substances

such as carbohc acid. As a bleaching reagent chloride of lime is extensively

employed, such, for example, as in the raising of metallic colours, in dis-

charging Turkey reds, and in calico-printing, etc. In India lime is made
into a resist paste with ordinary gum-arabic, and in that form is utilised by
the calico-printer. Lime, in some form, is in fact very generally used in the

dyeing and tanning industries. It is, for example, nearly universally em-

ployed by the Native manufacturers of indigo. [C/. Monographs, Dyes

and Dyeing :—Assam, 4 ; U. Prov., 84 ; Bombay, 24, 30, 34, 37 ; Madras, 4.]

Along with sugar it is added to the dyer's indigo vat in order to assist in

the production of white indigo. Calcium carbonate is employed as an oil

paint for indoor work, and as a water colour mixed with gelatine. The
Afridi waxcloth workers (see Carthamus, p. 282) add lime to their roghan

to reduce its liquid condition and make it dry readily. The tanner utilises

it to remove the hair from hides. [Cf. Monographs, Tanning and Working

in Leather :
— U. Prov., 7, 9 ; Madras, 12, 30-4 ; Bombay, 15 ; Bengal,

10-11 ; C. Prov., 68.] Lime was formerly of the greatest importance to

both the soap and the candle makers (in the saponification of the fats),

though in Europe to-day they mostly purchase a prepared alkali. Lastly,

limestone is necessary as a flux in iron-smelting. [Gf. Blount and Bloxam,

Chem. for Engin. and Manuf., 252 ; Alder Wright, Oils, Fats, Wages, etc.]

Food and Medicine.—As an article of (what might be called) food,

it is largely used by the people of India. In other words, it is an essential

ingredient in the preparation known as pan. The lime obtained from

shells is objected to, however, for that purpose, by certain Hindus, on the

ground that it is derived from animals. It is used in the defecation of the

saccharine juices (see pp. 929, 954). The coagulation of the nitro-
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gonous matter by boiling is less perfectly accomplished in the OMe of

beet than of cane juice. The addition of slaked linio accordingly greatly

facilitates that result by the formation of insoluble lime oompounds.
For MEDICINAL purposes, lime enjoys a well-recogniaed position, toon
especially as the basis of the mild antacid known as '* lime water."

[Cf. Waring, Baz. Med., 1897, 90-4; Barry, Legal Med., 1902, 389,

461.]

Mortar and Cements.—By far the most important use of lime is at
mortar—a cement which consists of lime, sand and water (see pp. 292-3,

695). If lime be mixed with water, a paste is formed that will rapidly
harden or " set," as it is called. When dry it will, however, be found to

crack and crumble to pieces. To prevent this it is mixed with sand (or in

India with the fine powder made from brick known as 8urkhi). To obviate
a too rapid evaporation of water from the mortar, it is customary to moisten
the stones or bricks, when a much more durable cement is the result. If

mortar be properly prepared, a thin layer is found sufficient to bind
together the materials with which it is mixed.

Stein {Ancient Khotan, 1907) describes the stucco used in plastering

the surfaces of walls made of wood, mud, and (sun-dried) bricks in buildings

uncovered by him from the sand with which they had been engulfed during
the 3rd to the 8th centuries. The stuccoed surfaces were found to have
been frescoed very elaborately and beautifully, and in many cases statues

made of mud were found to have been coated with stucco and subsequently
painted. In a further paragraph reference will again be made to Stein's

discoveries in connection with plaster of Paris (see p. 718). It would thus
seem fairlycertain that an advanced knowledge existed in Eastern Turkestan
of certain uses of lime long before that material came into use as a cement
in stone and brick construction. The oldest constructive buildings in

India, such as the ChuUkyan temples of the Deccan, have the stones so

fitted into each other or are of such massive blocks that they have re-

mained in their positions for centuries without cement of any kind having
been used. It seems thus fairly certain that the use of cement in house-

building was subsequent to the date of the temples named, [Cf. Papers
RekU. to Magnesia Cement, Mad. Govt., 1826-37 ; Butler, Port. Cement,

1899.]

There are commonly said to be the following classes of cements :

—

(a) calcareous
; (6) gelatinous

;
(c) glutinous

; {d) resinous
; («) mixed

materials but non-resinous. The first mentioned are those with which
the present article is more immediately concerned, such, for example,
as the mortar already indicated. A hydraulic cement, or Portland cement
as it is called, is in other words a cement which has the property of setting

under water. This is obtainable from certain limestones that naturally

contain from 10 to 25 per cent, of alumina, magnesia and silica, or may
be artificially manufactured by mixing 65 to 80 parts of chalk or other

pure lime with 20 to 35 parts of river mud or clay and a little oxide of

iron, say 3 to 14 per cent. These ingredients are thoroughly mixed in

water, dried slowly, calcined, and then reduced to a powder. In India,

Portland cement is at present mainly manufactured in the Madras
Presidency, and more recently works have been started in Bengal,

but in other provinces it is occasionally prepared, and chiefly from
argillaceous kankar to which a certain proportion of fat limestone is

added. But it is a striking peculiarity of these hydraulic cements that
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their adhesive power is diminished by mixture with sand. When used

as a stucco the sand employed must be perfectly free from loam, and the

surface must not be painted over (if that be so desired) until the cement
has been thoroughly dry for some months.

It may further be added that if Portland cements have more than
4 per cent, magnesia they rapidly decompose when kept under water.

A cement with a basis of white magnesia in place of clay is sometimes
known as " White Mortar." There are large deposits of magnesite and
of magnesium limestones (dolomites), especially near Salem in South
India, and these it is understood have recently been taken advantage of

by the Madras Portland Cement Company in the preparation of a cheap,

easily applied and rapidly drying plaster that takes a fine polish. In the

public press it is not uncommon to read the certificates of " Arbuthnot's

Portland Cement " as being " equal to the best-known brands of English

Portland Cement." Mr. C. S. Middlemiss wrote in 1896 a most interesting

report on the magnesite areas of the Chalk Hills near Salem [Agri.

Ledg., 1896, No. 15). Papers written by James Cleghorn {Ind. and East.

Engin., May 1894, 320-1 ; 1898, ii., 210-11 ; iii., 32-3 ; iv., 28, etc.) will

also be found to contain much useful information regarding magiiesian

cements. [Cf. Blount and Bloxam, Chem. for Engin. and Manuf., 1900,

132-42 ; Min. Indust. in U.S.A., 1900, 75, 82 ; Gilmore, Hydr. Cements,

1-334, etc.]

Cbunam.—Incidental mention has already been made of the fact that

an admirable polishing and exceedingly strong cement (sometimes spokei

of as chunam) is made in several parts of India. There are various methoc
of preparing this substance, but these all practically agree in the cir^J

cumstance that some saccharine substance is combined with the lir

as well as powdered marble, plaster of Paris or steatite. The suga

most commonly employed for this purpose is the jaggery obtained fror

the cocoanut palm. The milk of that palm is also mixed with lime ii

the preparation of a very superior whitewash. It is believed that the

sugar promotes the solubility of the lime, thus allowing of a finer anc

more complete state of division.

A special art of some parts of India, as, for example, in Bikani|

consists in carving cemented surfaces into rich floral designs thai

may be subsequently gilded or painted. {Cf. Ind. Art at Delhi, 19031

95-6.]

Cement Materials.—Lime or some of its salts (such as plaster of Paris)

largely employed in combination with glutinous and resinous materials ii

the formation of cements. The rice-water is in India commonly mixed^
with a certain percentage of pure lime in the preparation of a strong]

cement which is employed to join the various parts of musical instrumental

in place of glue. Instead of rice, the doiigh of fine flour may be kneaded

'

in water until gluten only remains. To this should then be added a

small quantity of pure lime. The cement thus prepared is largely used

for all forms of woodwork, and has the special merit of resisting damp.
It is generally known by the name suji. Lac combined with borax

forms a convenient cement to be used where exposure to water or

moisture is unavoidable. Cutlers' cement consists of rosin, bees'-wax

and brickdust and plaster of Paris, or simply rosin and plaster of

Paris. Dr. Fleming, in his Account of the Salt Range, says the Natives

use plaster of Paris, mixed with pure lime, to produce their finest
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quiilitiw of ihining marble-like chundm. It is also largely employed as

a whitewash.

For the materials employed along with lime in the formation of special

jements, the reader is referred above (pp. 292-3) and to the respective

(sitions in this work of the articles there indicated.

Marble.—The best-known marbles are those of the Aravalli series,

which include the quarries of Jodhpur (Makrdna), of Tonkra in Kishengarh,

of Kharwar in Ajmir, as well as of Raialo in Jaipur, all in Rajputana,
knd of Jahbaipur in the Central Provinces. Within a radius of eight miles

round Makrana there are something like 100 quarries, but of these only

[5 are at present worked. They vary in depth from 30 to 75 feet, and
follow the vein. The marble is excavated by blasting, and is then cut

into the required size by steel saws. It is hauled to the surface on wooden
rollers, and by manual labour. The quality of the stone is generally

better according to the depth it is worked, but owing to the crude

appliances used for hoisting to the surface, deep mines are impossible.

The dust and fragments produced during mining operations at Makrana
are burnt into lime, and this quality is much appreciated for the finer

kinds of plastering. [Cf. Journ. Queen Vict. Ind. Mem. Fund, March

r4,
19-25.]

Colours.—The white marbles of Raialo are highly valued for filagree

screens {jdli), of which numerous fine examples exist at Abu, Agra,

Ahmedabad, Delhi, etc. The yellow marble of Jaisalmir {khcUtu) is a

pure yellow, not white and yellow veined. It is used in the tomb
of Ghayas Beg and his wife at Agra, and is so abundant as to be locally

vrorked up as an ordinary building stone. The black marble found at

Bainslana is carved into statues and toys. The black material in the

inlaid work of the Taj and other Mughal buildings is a calcareous shale

found in the lower Vindhyan series at Chitor. The handsome, mottled,

^ green marble of Motipura in Baroda State, as also the grey and pink

Giarbles of Narwar in Bjshengarh State, are much admired and largely

jHbed for ornamental purposes. The onyx-marble of Nurpur and Shahpur,
Panjab,is famous. This is a cream-coloured rock streaked cloud-Uke with

rarple, hence its name hadal (cloud). An exquisitely beautiful variety of

toyx-marble is found near Jhuli in Baluchistan, too remote from civilisa-

lon to admit of its utilisation. The marbles and limes of Narnaul in

^atiala State are also well known. {Cf. Rec. Geol. Surv. Ind., 1906, xxxiii.,

1-60.] It is commonly believed that the reason why the marble used in

le Taj and other buildings has remained for three hundred years without

getting tarnished is due to its coarseness of grain and chemical purity. A
coarsely crystalline dolomite marble occurs near Mirganj, 11 miles west of

Jabbalpur, but it includes numerous crystals of tremoUte, and its use for

tombstones at Jabbalpur shows that it is of inferior quality as a marble

stone when exposed to the weather. In Burma the beautiful semi-trans-

parent white marble so extensively employed for the figures of Gautama
is obtained chiefly from the Tsygen hills in the Madeya Sub-division of

the Mandalay district and near Sagaing.

Uses.—Marble is thus in extensive demand for the decoration of

sumptuous dwelling-houses, palaces, temples and mosques, and in the

construction of idols, ornaments, toys, etc. A highly instructive account

of its uses in the buildings of Agra will be found in the {Agra Gazetteer

1884, vii., 684-716, 728-35). In the Ain-i-Akbari mention is made
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of the skill of the Indian stone-carvers, but not of the art of stone inlaying.

Both arts were, however, greatly improved during the time of Akbar's

son and grandson. The use of marble became, in fact, the dominant
feature of the new school of architecture that assumed such stupendous

proportions with the Mughal rulers of India. Perhaps one of the most
pleasing and at the same time surprising features of that great school

of Indian architecture might be said to be the marvellous filigree screens

{jali work), in sandstone or marble, that take the place of the glass windows
of European buildings. Keene {Stone Indust. of Agra) gives a very ac-

curate and impressive account of the screens at Fatehpur Sikri (constructed

1581 A.D.). " The outer screens," he says, " are so minutely pierced

that they actually look like lace at a distance, and illuminate the mortuary
chamber with a solemn half-light which resembles nothing else that I have

seen." In Agra a fairly extensive industry exists in the preparation of

screens, tables, fancy boxes, picture frames, plates, vases, etc., as also

models of the Taj and other ancient monuments. These are mostly

done in white marble, inlaid with agate, carbuncle, carnelian, chalce-

dony, jade, jasper, lapis-lazuli, topaz, turquoise, bloodstones, garnets,

rubies, sapphires, etc. This art is supposed to have sprung into per-

fection with the tomb of Itmad-u-Daula and the Taj (a.d. 1627-1658),

and to have almost immediately thereafter gradually declined until at

the beginning of the 19th centiiry it had practically disappeared. It is

said to have been revived by Dr. J. Murray about fifty years later. It

has flourished ever since, the goods produced in Agra being carried for

sale by the traders in Indian art wares all over India.

[Cf. Marble in Architecture and Art

:

—Birdwood, Ind. Art. Ind., 1880, ii.,

209-19 ; Joum. Ind. Art and Indv^t., 1885, i., 61 ; Mukharji, Art Manuf. Ind.,

1888, 35-9, 48-50, 265-6 ; Lane-Poole, Saracenic Art, 1886, 47-122 ; Kipling,
Joum. Ind. Art and Induct., 1888, ii., 62 ; Indust. Arts (pub. by Council of

Education), 1888, 211-20 ; Maurice Mandson, VArtlndien, 1898, 32-50, 97-119;
Watt, Ind. Art at Delhi, 1903, 64-8, 71-9 ; Hankin, Joum. Soc. Arts, 1904-5,
liii., 461-77.]

LIMB SULPHATE: GYPSUM, Plaster of Paris.—This is the

hydrous calcium sulphate generally known as Gypsum ; when in a fine

grained condition. Alabaster ; and when in transparent crystals, Sele-
NiTE. On being calcined it parts with some of its water and then con-

stitutes Plaster of Paris. The powder thus produced on the addition of

water gradually sets, and as it does so expands slightly. It is this proj)erty

that has made plaster of Paris so exceedingly valuable for making casts

and moulds. In India sulphate of lime is known by an extensive series of

names such as Jculnar, Jcurpura-silasit, kdrsi, sang-i-jerdhat, surma sajed,

maJcol, jirah, etc. Plaster of Paris is generally known as gach.

Occurrence.—In the Madras Presidency it has been met with abun-,
dantly, but in an impure form, in the cretaceous rocks of Trichinopoly.
Masses of gypsum and crystals of selenite are occasionally found in the
clays of Chingleput. In Nellore, crystals of greater purity than those
found near Madras have been recorded as fairly prevalent. In Bombay,
selenite occurs in the marine deposits near the city, also in Kathiawar
and in some parts of the Deccan. Very excellent gypsum is found in

Each. In Sind, deposits frequently 3 to 4 feet thick occur near the top
of the Gaj beds of the Kirthar range. The Mud Gorge, on the Harnai
route to Quetta, owes its intractable character to the circumstance that

much sulphate of lime is there present, and very largely in the anhydrite
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[Ooudition. This absorbs water and thereby expands 33 per cent. The
ijacent materials are in consequence continuously displaced, and the

!ud Gorge may, therefore, be said to be in a state of constant
change.

In Rajputana, at Nagor in Jodhpur, a bed of gypsum probably not
Jess than 5 feet thick has been worked to some extent. A similar occur-

rence is worked at Jamsar in Bikanir State. While excavating a well at

Falod, gypsum of a very pure kind was found, but at too great a depth to

be of much value. In the Panj4b (Bannu district) the mineral occurs in

^ULalabagh and in Khasor, but is not utilised. The Kohat district contains
^gypsum in great abundance. Ball says " it might be obtained by open

quarrying in any quantity, but is not worked." The Salt Range possesses
gypsum in enormous quantity, associated with rock salt. The Spiti Valley
has gypsum of a snowy whiteness. In the United Provinces deposits of

gypsum have been reported as met with in Dehra Dun, Kumaon, and
Garhwal. Middleraiss {Rec. Geol. Surv. Ind., 1889, xxii., pt. 2) gives a
full account of the gypsum of Nehal Nuddi in Kumaon. [Cf. Hayden,
Mem. Geol. Surv. Ind., xxxvi., pt. 1, pi. 16.] The Pioneer (July 27, 1888)
announced that gypsum had been found at a locality some 19 miles distant

from Haldwani, a station on the Rohilkhand and Kumaon Railway. In
Burma gypsum has been found, but not in sufficient quantity to be of much
immercial importance.

Industrial and Agricultural Uses.—For a great many years gypsum
been regarded as a manure of exceptional merit, especially for legu-

lous crops and for certain soils. It has recently been found to vastly
Lcrease the yield of indigo, so that a large demand seems likely to arise

>r it. The reader should consult the observations already made (p. 53)
regarding the use of this salt as a neutralising agent, or rather one which

modifies the physical conditions of the soil as to bring it into a cultur-

\h\e state. Of manures that contain gypsum mention may be made of
'* superphosphate," which is a mixture of calciimi sulphate with an acid
ihosphate of lime—the essential manurial constituent. It is prepared by

treatment of phosphatic minerals with sulphuric acid (Mukerji,
andbook Ind. Agri., 1901, 569-71).

The next most important use for gypsum is the numerous methods
if utilising plaster of Paris. In 1852 Dr. Buist drew attention to the
iteresting fact that the Natives of Sind had, from ancient times, been

the habit of casting lattices and openwork screens to be used
ithin houses to allow of free circulation of air. The Marwaris very

ileverly make what might be called stained-glass windows by taking
o lattice screens, made of plaster of Paris, of identical pattern, and

placing between these fragments of coloured glass so arranged as to bring
out the desired colour in design. The screens are then firmly fastened
together and the pieces of glass secured in their positions by a thin

ri^kyer of liquid plaster being run over the lattice upon which the glasses
^Biave been arranged before pressing home (on the top) the second layer
f^of lattice. In many parts of Rajputana and of the Panjab the walls

and ceilings of palaces are richly ornamented, in arabesque design, with
glass. These are silvered behind or backed with plated metal discs or
with coloured tinfoil, or they are painted on the surface and embedded
singly or collectively in wooden frames, within a plaster, which consists
xnainly, if not entirely, of plaster of Paris. This work might be described
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5/w»A-mosaics. as a kind of mosaic, and from the fact of pieces of glass [shishdh] being used,

has come to be spoken of as shish-mo&dXc. The famous Shish-mahal

(the Palace of Glass) at Agra, the Shish-mahal at Lahore, and the Shish-

mahal in the ruined city of Amber (near Jaipur) are perhaps the best

examples of this class of work. Mr. L. Kipling very truly says, " The effect

of the shish or mirror mosaic, though brilliant, narrowly escapes the

charge of vulgarity," so that it is not much to be regretted that the art

may be said to be hardly practised at the present day. [Cf. Plaster of

Paris work in Ind. Art at Delhi, 1903, 95-6.]

While it would thus seem that certain uses of plaster of Paris have

been well known to the Natives of India for a considerable period at all

events, a knowledge in the art of casting figures, ornaments and toys in

that material is of comparatively recent date, and originated with the

modern Schools of Art. While that is so, it is surprising to learn

from Stein {Ancient Khotan, 244, etc.) that the whole of the stucco

work discovered by him consisted very largely of plaster of Paris.

Moreover, he tells us that the figures, idols, etc., had in many instances

been moulded and elaborations accomplished in the form of extra

figures, etc., by a process of applique. Grooves had been made on
the plaster background to allow of the attachment of these extra

mouldings, which were finally fused into their positions by liquid plaster.

Since plaster of Paris moulding is quite modern in India proper, th-

Andent Khotan. ancient people of Khotan must have either discovered that art spontanee

ously or learned of it through their dealings with other than Indian-

races (see p. 713). So late as 1885, while engaged supervising the

preparation of life-sized statues or models of ethnological subjects

that were required for the Colonial and Indian Exhibition, I experienced

the greatest possible difficulty in inducing the Krishnagar modellers

to substitute plastsr of Paris for clay. I procured a supply of gypsum
from the Salt Range, had it fired in Calcutta, and found that it

yielded a most excellent modelling plaster, and at a cheaper rate than
I could purchase the imported article, which alone had been previously

procurable in Calcutta. But my clay-modellers struck work, and I

had to import others from Lucknow, and thus successfully threaten them
with dismissal, before I could induce the Krishnagar men to resume
operations. I mention this circumstance as showing the quality of the

Indian plaster of Paris and its recent use in castings.

Alabaster, where met with, is largely utilised in the manufacture of

ornaments and toys. The dark-green form procured from Garhwal
is regularly made into elegant cups and saucers and even large bowls
that are much admired by the richer Native gentlemen of Northern
India. The same material, drawn from various sources, is to some
extent utilised by the stone-carvers in Agra and other centres of that
industry. [Cf. Bloimt and Bloxam, Chem. for Engin. and Manuf.,
1900, 131-2.]

TRADE IN LIME, MARBLE, £7C.—With a country that possesses

so many rich deposits of lime and marble, it is surprising to read of the large

foreign imports that regularly take place. In the Calcutta press may be
seen, almost daily, advertisements of dealers prepared to supply the
" Best Italian Carrara Marbles " and " Best Belgian Jet Black Marbles

"

[Journ. Soc. Arts, 1901). So again, it is not uncommon to find mention
of the coloured marbles of Montarrenti, Montalcino and Caldana, which
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^are unrivalled in Italy for the beauty of their tints,

'^^that many of the columns, altars and floors of
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It is well to remember
many ot the columns, altars ana noors oi the Tuscan cathedrals,

which are the admiration of the world, were constructed of these marbles.

Mention is also frequently made in the Indian pre.s8 of the Greek

iiuirhles, especially those of the Pentilikon quarries near Athens, and
from the famous quarries in Thessaly,
" Verde Antico " marbles were obtained,

with in Indian household ornamentation

European quarries.

The official returns of foreign trade adopt two headings, under which Imports

lime, marble, etc., are included. These are "Stone and Marble," and
'• Building Materials," such as " Cement " and " Chalk " and " Lime."

The IMPORTS of Stone and Marble have ranged from 204,205 to 362,554 cwt.

during the five years 1902-7, or a valuation of from 2| to 4| lakhs of rupees.

The chief item in point of bulk is stone from Arabia and Mauritius, used for

oad-making in Calcutta ; and in point of value, marble from Italy to

e extent of an average of 2^ lakhs of rupees for each of the years

amcd. Turning now to the Chalk and Lime. The quantity imported is Lime,

animally about 30,000 to 50,000 cwt., valued at about Rs. 30,000 to 36,000,

and comes almost exclusively from the United Kingdom and is received

mainly by Bengal. The Exports from India have never exceeded 53,000

iwt., or a valuation of just under one lakh of rupees. These consignments

mostly from Madras to Ceylon. Of the Cements a very different

story has to be told. The totals (during 1902-7) have ranged from
646,356 cwt. in 1902-3 to 1,788,428 in 1905-6, valued at from 13J to 32

lakhs of rupees. In 1906-7 the imports were 1,714,506 cwt., valued at

Rs. 30,87,484. Fully three-quarters of the supply comes from the United
Kingdom, and the balance mainly from Belgium, France and Germany.
Bengal takes very nearly half the imports : the remainder goes to Bombay,
Burma, Madras and Sind in the order named. Of the internal traffic in

Stone and Lime very little can be learned. The rail and riverborne

returns of minerals show a steady progression from an import of 6,733,264

t. in 1902-3 to 12,744,352 cwt. in 1905-6, with 12,149,239 cwt. in

6-7. Taking the last year the chief receiving centres for Marble and
one were :—Madras Ports, 3,443,282 cwt. (chiefly from Madras Presi-

ncy) ; Calcutta, 2,040,834 cwt. (from Bengal) ; and the United Pro-

nces, 569,874 cwt. (from Rajputana and Central India). Chalk and
ime :—Calcutta, 1,606,523 cwt. (from Assam, Eastern Bengal, Raj-

jutana and Central India, Central Provinces and Calcutta) ; and the
United Provinces, 244,421 cwt. (from the Central Provinces and Nizam's

I^Jerritory). Lastly, Others—a total of 66,986 cwt. Thus Assam and
HHadras are the chief sources of the lime traded in over India, but Bombay
^^nd Burma seem to be entirely self-supporting, as there are practically

no records of interchanges from or to these provinces.

^^o

m

K
Exports,

Cements.

Internal TrafQc.

f LINUM USITATISSIMUM, Linn., Sp. PI, 1st ed., 1753,
277 ; Mathiolus, New Krmtterh., 1563, 130 with plate ; also Epitome (ed.,

Camerarius), 1586, 200-1 with plate ; also C. Bauhin, Opera, 1598,
333-4 with plates; Linschoten, Voy. E. Ind., 1598, i., 80; Greaves, Pyra-
midogr., 1646 ; Celsius, Hierohotamcon, etc., 1747, ii,, 283-312 ; Jones,
Select. Ind. PL, in As. Res., 1795, iv., 270-1 ; Sprengel, Hist. Rei. Herb.,

1808, 11 ; Diet, des Sciences Nat., 1823, xxvi., 479-93; Billerbeck, Fl.
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Classica, 1824, 86 ; Yates, Text. Antiq., 1843, 252-91, 383-8 ; Daubeny,

Led. Roman Husbandry, 1857, 117-8 ; Bentham, Rev. on Targioni-Tozzetti,

in Journ. Hort. Soc, 1855, ix., 148 ; Eoyle, Fibrous PI. Ind., 1855, 135-

232 ; Heer, Die Pflanzen der Pfahlb., 1865, 35 ; also Ueber den Flachs

und die Flachskultur, 1872 ; De Candolle, Orig. Cult. PL, 119-30 ; Liotard,

Cult. Flax Ind., Select. Rec. Govt, of Ind., 1871-9, 1-36 ; Fl. Br. Ind., l,

410 ; The Wealth of Ind., 1897, 100-6 ; Hehn, Kulturpfl. und Haust.,

1894, 160-86 ; 570 ; Renouard, J^tudes sur le Culture du Linum.

;

Voelcker, Improv. Ind. Agri., 1893, 284-6 ; Watt, Stat. Atlas Ind.,

1895, 27 ; Dodge, Flax Culture in Europe and America, U.S. Dept. Agri.

Rept., 1898, No. 10 ; Mukerji, Handbook Ind. Agri., 1901, 272-4 ; Mollison,

Textbook Ind. Agri., 1901, iii., 94-8 ; Wiesner, Die Rohst. des Pflanzenr.,

1903, ii., 276-99 ; Cooke, Fl. Pres. Bomb., 1903, 154-5 ; Prain, Beng.

PL, 1903, i., 288-9 ; Duthie and Fuller, Field and Garden Crops, ii., 40-2
;

Duthie, Fl. Upper Gang. Plain, 1903, 122-3 ; Bull. Imp. Inst, in Board

of Trade Journ. suppl., Dec. 1903, 188-200 (reviews papers pub. by
Dept. of Agri. and Tech. Instruct, in Ireland, 1902, ii., 636 et seq.

;

1903, iii., 663 et seq.) ; Line^.
The above, out of the library of books that might be cited as dealing

more or less fully with the subject of Linum, (Linseed and Flax), may be
consulted by the reader desirous of botanical, historical and industrial

details. The names given to these products in Europe and Asia are so

extensive and varied that only those of most frequent use can be here

mentioned :—linseed, linum, lein, lin, lino, linu ; flax, vlas, flachs, etc.

;

alsi, alshi, alish, tisi, chikna, pesu, bijri, keun, zighir, javasa, atasi, alashi,

masina, mushina, auma, ksumd, umd ziggar, kattan, zaghu, pischta, etc., etc.

Species and Races.—The Linseed and Flax Plant is cultivated through-

out the plains of India, and up to altitudes of 6,000 feet above the sea.

According to De Candolle (followed by most other botanical writers),

it is indigenous to certain localities situate between the Persian Gulf

and the Caspian and Black Seas. A consensus of opinion also favours

belief that originally the perennial flax {Llnutti an(/ustifolium) was the

plant that in Europe was first cultivated for its fibre—a plant that is

wild south of the Alps ; and further that its displacement from popular
favour took place about the close of the Stone Age of European history.

There is no evidence of L. an(/ustifolium ever having been met
with in India either wild or cultivated. It would seem highly likely (as

recently pointed out to me by Mr. J. R. Drummond) that the economic in-

formation recorded in the Dictionary under L. strictnm may be incorrect

—the plant intended to be denoted as cultivated in Afghanistan having
very possibly been one of the numerous races of the ordinary linseed.

That being so, the only truly wild Linum within the Indian area, at all

related to the oil-yielding L. usitatisslmum, is L. perenne, Linn.—

a

species found in Western Tibet at altitudes of 9,000 to 13,000 feet. This
is reputed to have been occasionally seen under a crude cultivation, the
seeds being valued on account of the oil they contain.

Thus we are left completely in the dark, not only as to when and
where the substitution of L. asitatissitnum for L. angustifoUuni
took place in Europe, but as to the origin of the stock that now affords
the linseed of Indian commerce. According to some writers L. usita-
tisHimum, the modern flax-yielding plant of Europe, was derived from
India.
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History.—Whilo the classio records of India certainly do make mention of

i«(, unui, kaumd, otc, etc., no account, either of the oil-Beed or of the fibre,

such OS to remove all posflible doubt that linseed and flax were undoubtedly
"icatotl, but it can be stiid that greater certainty prevails regarding the oil

vn. the fibre. In the Inatitutea of Manu (bk. ii., 41) we rood that the garments
studeiitH should consist of skins above and of fabrics of hemp, flax (kaumd)
wool below. So again (bk. v., 121), a nian who knows the law is likened
purifieil linen cloth {kaumd). Lastly a Hrahmin, if he be compelled to make

[a living »i« a tnvder (bk. x., 87), must not sell dyed cloth or garments of hemp,
(lux (kamm'i) and wool. Thus there would seem no doubt that the word kaumd

if frequent occurrence, and that it denoted a fibre which was purified (bleached,
lubtleas). K41idasa speaks of the white colour of the cloth. But whether
\wrui originally denoted linen or silk, or rhea, or t'aiotrmplm, or some such fibre,

but not necessarily linen, seems a doubtful question. Most commentators have,
however, accepted the name kaumd as linen, and often with an atmosphere of
such assurance as to convey the impression that there was no doubt, and could
be no doubt, as to its determination. But if that view be correct it is, to say
the lotist of it, curious that to-day the only use of the plant, known to the people
of India, is jvs a source of linseed and imseed oil, not of fibre (kaumu) or garments linMod OIL
uf the same. In fact, it is the all but universal belief that the linseed plant will

not yield fibre of sufficient merit to repay the expense of its separation and
purification. Are we to suppose, then, that since classic times a complete revo-
lution has in India taken place, and that cultivation as a source of oil-seed is

comparatively modem—a consequence possibly of the Muhaminadan conquests of

tdia,
if not of European commerce ? Or is the other explanation more accept-

le, namely that the passages above indicated refer to an entirely different pltmt
>ssibly cotton) or denote experience obtained and opinions held prior to the
rasion of India, and, therefore, prior to any knowledge of the plant as a source
oil ? Mr. F. W. Thomas (Librarian to the India Office) draws my attention to

9 fact that in Suaruta (800 B.C.) atasi oil is spoken of as having a slight smell
flesh ; of its being used like that of hemp and sesamum for poultices ; and of

its being pungent, light, penetrating and laxative. These are characters that
would seem to denote linseed, so that the ataai of Sanskrit authors stands a better
chance of having been linseed than the um^ or kaumd of being flax. Dutt
(Mat. Med. Hind., 1900, 292) simply gives, in an appendix to his work, the name
ataai as the Sanskrit of mAhuih; mxiaina, its Bengali; and <i«i, its Hindustani

;

so that it may be inferred to have been a drug, in the opinion of the Sanskrit
ithors, that was unworthy of special consideration.
The oil is occasionally mentioned, however, in the Ain-i-Akhari and in a
other such publications, but on the other hand all the early European travel-

in India whose evidence is generally regarded as of value historically, are
larly silent regarding both linseed and flax. Rheede, Rumphius and

'mann make no mention of any species of i^itmm. The East India Com-
ly's Records, as published by Birdwood and Foster (Firat Letter Book,

to 1619), the subsequent six volumes of Lettera Received by The Eaat
Ita Company, as also the still more recent work. The Engliah Factoriea in
lia, 1618-21, prepared by Foster, do not contain any references to linseed
flax. Milbum (Or, Com,m., 1813), who deals with all the articles traded
between England and the East Indies, China and Japan of that date, makes

hot the slightest allusion to linseed or flax, though he deals with sesamum
castor and other oils and oil-seeds as exported from India. Next to nothing

Pa
historic chareicter can, therefore, be recorded of the early production

d trade in linseed. The only point at all conclusive is that the Muham-
idans seem more closely connected with the origin of the traffic than the
ndus.
Buchanan-Hamilton (Stat. Ace. Dinaj. (written subsequent to 1807), 174)

enumerates " Flax or Linseed, moaina " among his agricultural crops of Bengal,
but makes no observations regarding it. Neither in his Journey through Myaore,
etc., 1807: nor in his Account of the Kingdom of Nepal (1819) does he refer to
either flax or linseed. Ainslie (1826) says there was then a good deal of flax
being cultivated in Upper India, especially in Bengal, for making oil ; he then
adds,—" of late years it has also become an object in the lower provinces."
Carey (Aa. Rea., 1808, x., 15) was apparently one of the first authors who wrote
definitely regarding Indian linseed. He says that the oil is mixed with mustard
to such an extent that it is " unfit " for painting or the other useful purposes
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to which it is appUed in Europe. Of flax he says the Natives know nothing of

its use to make thread. In 1825 Thornton brought out the second edition of

Milbum's Oriental Commerce, in which work it is stated that "flax is very gener-

ally cultivated in Bengal and Bihar for the oil which is obtained from the seeds,

the stalks being rejected as useless." [Cf. Rawhnson, Hist. Ancient Egypt,

1881, i., 62-3.]

Thus then from the observations already made, it may be inferred that the

study of the production and utilisation of Xr. iisltatlndinnim resolves itself into

two sections. Flax and Linseed. These cannot of course be exhaustively dealt

with, but I shall dispose of Flax (to India infinitely the lesser important
product) first of all, and in a very few words.

FLAX AND LINEN.—The possibility of combining the production of

linseed with the supply of flax has been spasmodically raised in India

every now and again during the past hundred years or so. An important

series of experiments and investigations were in consequence conducted

in 1790 to 1810 ; another in 1840 ; and still a third in 1872, the object

being not so much to ascertain whether a profitable combined seed and

fibre industry could be organised, as to ascertain whether flax could

become a commercial product of India at all. In the Proceedings of

the Honourable the East India Company, preserved in the records of

the Board of Revenue, Bengal, of date 1805-7, are many interesting

details of the early experiments. Six Arab flax-dressers were sent from

Bassora to Bengal, but failed to produce good fibre from the plants raised

from the seed specially imported from Bassora. Roxburgh, in 1801,

and again in 1806, gave accounts of the experiments he had conducted at

the Company's Hemp Farm near Calcutta. An army of writeis, down
to Royle's time, may be said to have recorded their theories or narrated

their experiments. On each occasion of special investigation, the results

obtained were not deemed encoiiraging. But more recently still a new
phase has arisen that may in the future assume some importance. The
demand for cheap cordage, to be used as " binders," has suggested the

possibility that the stems of the linseed-yielding plants (while they doubt-

less do not contain fibre of sufficient merit and abundance to justify being

elaborately separated, cleaned, and placed on the market as Indian flax)

may still by a simple method of preparation afford a cordage fibre that,

as a catch crop, might undersell even jute. At present the stems of the

linseed plant are not used in any way, and if they could be turned into a

profitable by-product a great boon would doubtless be conferred on the

Indian cultivators.

Vesque {Traite de Bot. Agri. et Indust., 1885, 495) very properly

observes that climate exercises a considerable influence on the quaiitiea

of fibre or seed produced. In warm countries the fibre is least abundant,
but the seed crop profuse. He then adds that the seeds obtained from
a fibre crop may be useful for oil, but they are imperfectly formed and
can never be used for reproduction. Conversely, if tbe seeds be fully

developed, the fibre is all but ruined. If the combination crop of flax

and linseed be in India seriously contemplated in the future, the plants

would have to be sickled close to the ground or pulled up by the root,,

the seeds being thrashed out and the stems subsequently treated for their

fibre. But the question of all others that naturally arises is this—can
the same plant yield both products profitably ? Would it not be preferable

to grow separate crops ?

Extensive experiments would very possibly have to be conducted by
the various Governments of India in order to ascertain the conditions
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M'cessary for a combinatiou crop. It would have to bo discovered whether

.1 stock f oiild be evolved a little richer in fibre than that presently

;;rown, but which would still yield a fair crop of seed. The class of

Moils suited, the seasotis of sowing, the methoos of cultivation, and the

period at which the harvest should be made, etc., etc., are some of the

ues of importance tiiat the Indian cultivators could not bo trusted to

vostigate and solve for theuLselvos. Then the methods and appliances

iiMjuiriKi for separation of the fibre would have to be demonstrated, and
<ovo all, the final conclusion made abundantly clear, namely tliat th«

oposed departures from the tirae-honoured usages, in linsee<l cultiva-

»i, were in the raiyats' best interests, and that the vastly increased cost

seed to acre, the new expenditure in fibre-extracting appliances and
e extra labour involved, could all be justified by the much greater

returns obtained.

In testing these and many other such aspects of the proposed new
^parture, the experience gained in the past (very nearly futile) experi-

nts would have to be carefully borne in mind and the shortcomings

rded against. These results will be found in the Dictionary (v., 10-35)

it wiU be seen that the idea of utilising the fibre of the linseed plant

by no means new, but that several persons have unsuccessfully tried

obtain a useful fibre from it. For example, we read that some years

;o the late Mr. Savi of Mohesgunge in Eastern Bengal found the stems

linseed too thin and woody to afford fibre. In Assam the Director of

iculture, we are told, made some experiments in 1901 to ascertain if

X could be produced in that province. The plants grew well enough
it were laid by heavy rain, and when taken up the fibre was found to

rotten. The following year better results were obtained, but the want
proper machinery, to separate the fibre, resulted in a report that denoted

perfect work rather than defective crop. In the report for 1904 it

stated that as the sowings had been made in spring, the crop had
ripen in July during the middle of the rains. It was accordingly

ntemplated to try an autumn sowing, notwithstanding the risk of

St. The report adds, " By sowing the crop in autumn it may
w and ripen in dry weather and escape the baneful influence of the

monsoon rains."

Recent Experiments.—It may now be stated that the Bihar Planters'

ociation have recently taken interest in the possibility of flax-growing

g usefully resorted to by the indigo planters as a supplementary crop.

.t a meeting of the Dundee Chamber of Commerce (Sept. 20, 1904) this

bject was alluded to with much interest, and a reference made to a

mmittee having obtained an audience of His Majesty's Secretary of State,

th the express object of urging this matter as specially worthy of the

rttention of the Government of India. The samples procured from Bihar
were pronounced such as to suit a large portion of the trade. It would
thus seem that within the past few years the question of flax-production

alone, as well as of flax and linseed combined, have been once more
engaging the attention of many persons, and it may be said that it will

1)0 a fortunate circumstance if a solution of the problem be at last found
;ind a new and prosperous industry given to India, in continuation of

the already long list of those that owe their existence or development
to British commercial enterprise. It must never be forgotten, however,
that Unseed is at best a risky crop, and one that is resorted to by the

723

Ke*tur«itob«
Twtod.

UnaaooeMfal
BipcrimentH.

Bengal.
Assam.

Macliinoy.

Baneful
Influence.

Bihar.

Dundee
Chamber of
Commerce.

More HopefuL

Risky Crop.



LINUM
USITATISSIMUM
Flax

THE FLAX PLANT

Average Tidd;

Good Fibre.

Prices
Beallsed.

Profit.

raiycU, for rent-paying purposes, but only when necessity occurs and

favourable conditions are likely to prevail.

Becent Eesuite. Since the above was penned there has come to hand a report of the

experiments recently conducted in Bihar, written by Bernard Coventry

{Agri. Journ. Ind., i., pt. iii., 192-200). It would appear that a few

indigo concerns have experimented with flax during the past four years,

and Coventry's remarks are apparently the result of experience gained.

The following extract may be accepted as conveying the chief facts :

—

" There is as much fibre in the plant grown in India as at home, namely,

about 20 per cent, of dried straw. The average yield of retted and
dried straw at Dooriah from sowing at the rate of 2 maunds of

seed, was 40 maunds per acre, and the percentage of fibre obtained

from the straw was 15 per cent., or 6 maunds of fibre per acre. This

should have given 4| maunds of good fibre and 1| maimds of tow, that

is to say, the proportion of good fibre to tow should have been as

three to one, but in point of fact it was only half good fibre and half

tow." " The flax from the first year's experiments fetched £30 a ton,

the second year £35, and this year it is expected to fetch £40 a ton,

owing to its better quality. The price of tow was about £10 a ton. The
cost of production, including cultivation, seed, manufacture, shipping,

insurance, and other outlay expenditure, amounts to Rs. 62 per acre.

Taking the 6 maunds of fibre to have sold at £25 a ton including tow,

equal to say Rs. 13 per maund, we have a gross return of Rs. 78 per acre

and a profit of Rs. 16."

Coventry contends accordingly that the cultivation of the plant has

been accomplished successfully, but concludes his report almost in the

words used by Dr. Jameson in 1859, viz., " All that is required to market
a useful crop in India are some good instructors to show how the fibre

is to be prepared and fitted for the market, and good seed and machinery."
Lastly, Coventry, like most other writers on this subject, adds, " There
are two separate but closely connected problems for investigation : -first,

the possibility of establishing a new industry for the growth of flax as a

fibre crop for the production of high-grade fibre alone ; second, the possi-

bility of introducing a system whereby fibre, probably of a lower quality,

could be produced in combination with the existing large cultivation of

linseed for oil-seeds." Students of this subject will find the information

furnished by Hanausek {Micro. Tech. Prod. (Winton and Barber, transl.),

1907, 73-7) highly instructive. They should also consult the recent

results by Finlow [Deft. E. Beng. and Assam, 1906-7, app. ii.).

It has been often urged that, even if the separation of a fibre should
prove unremunerative, the stems might become of great value to the
paper-maker. But the crop is well known to be an exhausting one, and
on that account is often barred by many leases, hence an effort should
be made to overcome these objections by improvements in manuring.
Fowls are known to fatten very rapidly if allowed to stray over linseed

fields, and a certain percentage of linseed-cake is the world over recognised
as one of the very best food materials for prolonging and improving the
milk of cows, especially when butter manufacture is an important con-

Fodder, sideration. It has, in fact, been remarked that along the foot of the lower
North-West Himalaya, linseed is at times sown mainly as a cattle food
for milch buffaloes—the oil being only a secondary consideration. In this

connection, however, attention may be drawn to a brief note by Leather

724

Two
Problems.

Paper
Material.

Exhausting
Crop.

Food Value.



WHITE AND RED SERDEO FORMS
LINUM

U8ITATI88IMUM
Linseed

>e
fty

con

in V

I'oisonotM

I'nipurty.

Races.
Thin Sowing.

White and lied.

Qrades.

Selection.

{CyanogenesM in Plants, in Agri. Journ. Ind., i., pt. iii., 225) on a poisonouB

)perty at times possessed by the linseod plant. He mentions a case

l^ere cattle ate some immature linseed as fodder with the result that

lifty-two died in a few hours. A specimen of the plant sent for examination

contained a eyanogenetic glucoside, and yielded prussic acid when crushed

in water.

UNSEED AND UNSEED OIL.—The seed obtained from the culti-

kted L. uMitatiMsiimun is known as Linseed, the oil expressed thero-

)m is LiNSKED-oiL, and the cake Linseed-cake.

The object being to promote flowering, not to produce long, straight,

)re-yielding stems, the seed is sown much thiimer than is generally the

ge with European flax. The result of this special cultivation has been to

fevelop several well-marked Races, all of which possess one characteristic

—

^ much-branched stem. There are two readily recognised kinds, namely
kwhite-seeded and a red-seeded, and of each of these at least two grades

Ith either " bold " or " small " forms of the seed. The latter may be only

>ndition of defective cultivation or immaturity of crop, but comraer-

iWy the bold seed is the form of greatest value. The subject of the

Itivated races of linseed is, however, too imperfectly understood to allow

more being at present said regarding them than that many distinct

rms exist. It would, therefore, be the most obvious course to pursue,

any attempt at new developments of the linseed traffic, to improve
stock by careful selection in the direction desired, rather than to at-

ipt the acclimatisation of exotic stocks. It is well known that the

lUty and yield of oil varies greatly in the seed of one country as

ipared with that of another. The white-seeded form has usually wiiitc-seeded

it« coloured flowers, the brown-seeded blue flowers. Moreover, the ^°''™^

lite seed has a thinner shell, and contains nearly 2 per cent, more oil

»an is the case with the red. These facts have led to many inquiries

to the white-seeded plant being grown separately and the seed

it into the market pure. The demand for such pure seed has never,

>wever, been so large and constant, nor the hopes of increased price

iciently encouraging, to tempt producers to give the attention to the

ibject that would be necessary. Moreover, it is said that the quality CondiUon

indicated is not constant. In other words, under altered conditions, the «"»* Constant,

lite-seeded plant may produce red seed and thus frustrate the produc-

)n of a pure crop. [Cf. Leather, Effect of Change of Climate on Amount
Oil in Linseed, in Agri. Journ. Ind., 1906, i., pt. iv., 413-4.]

Area under Linseed.—Very often linseed is grown as a mixed crop,

sing sown along with other oil-seeds and the two reaped together and
Bd in the production of well-known blends of oils. At other times

seed constitutes lines through or borders to other crops, so that the

^fl*eatest difficulty often prevails in determining the actual area under the

^»>p. This is more especially the case in the United Provinces. But
when grown mixed, the crop is all but universally intended for home
markets, the crop grown for export being usually pure.

To the Natives of India a drying oil is of no consequence since they do Drying oiL

not require an oil with that property, hence the frequent admixture with

mustard-oil seed, which greatly reduces the value of the produce from
the standpoint of a drying oil. But such admixture is more often than
not accidental, through produce being purchased that was not intended

for the foreign market. Voelcker {Improv. Ind. Agri., 1893, 285) discusses
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the adulteration or admixture of linseed and says that it is usually pur-

chased in Bombay on a basis of 94 per cent, purity, and elsewhere on a

basis of 96. It is, therefore, hardly to the interest of the shipper to get

absolutely pure seed, since nothing more is paid for it in Europe than that

adulterated to the extent named. Voelcker adds that an attempt was

made some years ago to buy upon the basis of " absolute purity," but this

proved a dead letter, since there was no demand in the home market for

pure linseed.

During the past fifteen years the crop has fluctuated very greatly.

Thus in 1891-2 it was 3,211,000 acres pure and 545,000 acres mixed ; in

1895-6 it was 2,954,093 pure and 560,000 mixed ; in 1899-1900, 1,648,903

pure and 409,000 mixed ; in 1903-4, 3,609,079 pure and 592,000 mixed

;

in 1904-5, 3,747,400 pure and 647,000 mixed ; in 1905-6, 2,700,400 pure

and 567,000 mixed, while the Final Memorandum issued by the Com-
mercial Intelligence Department estimates the area for 1906-7 as

3,028,200 pure and, 633,000 mixed. Analysing the returns for the year

1905-6, by way of illustration of the distribution of production, we
learn that Assam had 55,709 ; Eastern Bengal 103,000 ; Bengal 726,500

;

Agra 185,034; Oudh 60,880; Bombay 139,623; Central Provinces

812,068 ; Berar 96,703 acres, the balance on the total area being in

Madras, Panjdb, Kajputana and Central India, and lastly Burma. The
highest of all the unimportant areas is usually Madras, which in 1905-6

had 21,099 acres ; and Sind the lowest, with 3 acres under the crop.

PRODUCTION.—It may now be useful to devote a few pages to a

series of notes on the linseed of the chief areas of Indian production :

—

1. BENGAL (including Eastern Bengal).—As already indicated, Bengal, of all the

provinces of India, has usually the largest extent of land under this crop, though
in the year specially dealt with it had less than the Central Provinces. The
districts of Bengal that had in 1905-6 the greatest acreage of linseed were
Darbhanga, 138,500 ; Gaya, 80,000 ; Nadia, 49,000 ; Saran, 72,000 ; Champarun,
66,300 ; Muzaffarpur, 41,200 ; Jessore, 29,900 ; Murshidabad, 29,100 ; Bardwan,
22,500 ; Noakhali, 22,000 ; and Backerganj, 20,000 acres. It is thus a crop that
may be spoken of as produced most abundantly within the indigo districts. At
all events it is mainly grown, so far as Bengal is concerned, in Tirhut and Bihar.
Mukerji [Handbook Ind Agri., 272-4) says it is believed to love well-drained heavy,
loamy soils, especially if rich in lime, such as those often under mustard or til crops.

It requires more or less the same soil, in fact, as wheat and gram. The land
should be prepared in September, and thorough and deep ploughing is desirable.

Before the close of the monsoons the sowings are usually completed. The seed
rate has been given as 8 to 12 lb. to the acre. If sown late, irrigation may be
necessary, but when the plant is in flower rainfall is injurious. The crop is

harvested by the end of February or the beginning of March and the seed ex-
tracted by flailing. Six to eight maunds of seed (say 500 to 700 lb.) is the average
produce per acre. The straw is useless as fodder, and indeed it is even said
that green plants eaten by cattle have been known to prove fatal. The seed
is held to yield one-fourth of its weight of oil. The cake is regarded more
valuable as food for milch cows than either rai or tori cakes, though the butter is

said to be softer than that obtained where mustard- or cotton-seed cake has been
given to the cows. Basu speaks of the straw of linseed being reduced to bhuaa
and given to cattle in mixtures with the bhusa of wheat, barley, gram, lentils,

etc. It is considered as heating, and therefore seldom given to animals by itself.

The crop is sometimes barren and thus becomes a dead loss to the cultivators.
Trade in Bengal (see p. 728).—In the Annual Report on the Maritime Trade

of Bengal (1904-5, 24) it is stated that " the quantity shipped rose by 26-7 per cent,
and was the highest on record, the year 1898-9 coming next, but the value ad-
vanced by 6-6 per cent, only. In May, 1903, the price of linseed in Calcutta was
Rs. &-0-6 per maund ; while in May, 1904, it was Bs. 3-10. The world's pro-
duction in the year 1904 was enormous and in April the home price fell to 29*. per
(juft^rt^r, a #gufp not approached g«ipe July, 1896, wl^W t^e price was 38«, 6^,
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[The averupo price for 1004 was 33#. as compared with 39». in 1903. There was an
ctroinoly large crop in Argentina, and the United Kingdom imported even more
>m that country than from Britifih India. The United Kingdom took 55*0 Hh*r«B ot

iT cent, of the quantity shipped from Calcutta, and Germany 33 '7 per cent. Ex- KxporU.

arts to the United States, which did not exist in the previous year, totalled

),047 cwt." " In the United Provinces the outturn of pure linaood during the

nras 20*3 per cent, bettor than the season before, and in Bengal the improve-
"" was 5'7 per cent., or 41*4 per cent, above the ten years* average." [Cf.

, Agri. Lohardaga, 1890, pt. ii., 35 : Banerjei, Agri. Cuttack, 1893, 89.]

2. CENTRAL PROVINCES AND BERAR.—Judged of by the area devoted to the C. Prov.
crop, these provinces are undoubtedly tlie second most important centres of produc- and Berar.

"
;m, and are usually just under the Bengal area. In 1905-6 the Central Provinces

812,068 acres devoted to linseed and Berar had 96,703, or close on a million

between them. A slight increase of these areas would have to be made
cover the mixed cultivations of linseed and wheat or linseed and gram, etc.,

which expressed as pure linseed usually represents a cultivation of say 30,000
acres. The districts enumerated in sequence of linseed acreage were in the ciiief

^^Central Promncea .—Raipur, 181,699; Bilaspur, 109,993; Nagpur, 66,980; Dtetricte.

^iTardha, 61,212; Bhandara, 68,950; Chanda, 82,533; Jabbalpur, 43,913;
^nalagliat, 28,358 ; Saugor, 23,970 ; and Dajnoh, 22,082. In Berar .—Wun.

46,129; Buldana, 19,563; Akola, 15,097; and Amraoti, 11,317. The balance
in both instances on the total are£is given is made up by districts with smaller
~ ages than those shown.

Sir J. B. Fuller, in a Report on the Outturn of Crops (1894, 20-2), furnishes Outturn,

lany useful particulars regarding linseed. "Thirty years ago," he says, "the
duction of linseed was relatively very small. It is now one of the principal

agricultural resources of the Provinces, and crop statistics indicate that the
a is still extending. But there is reason to believe that the land rapidly
comes linseed-sick, when it requires a long period of rotation." " By far the
lost important producing tracts are the Nagpur and Chattisgarh pleiins. In
e former it is almost entirely a single crop. In the latter it is of most im-
rtance as an after crop, though its growth as a single crop is by no means
gnificant." " The crop would be exceedingly profitable were it not very

precarious. In a good year it gives a larger return than wheat with a far smaller Precarious,

outlay on seed and cultivation. But the plants are very sensitive to damp when
in flower, and a few days' cloudy weather at this time will prevent the seed from
setting and bring a promising crop to a disappointing harvest. Rust also causes Knst,

at damage." The late Dr. Barclay {Agri. Ledg., 1895, No. 20, 267-70,
1-2) devoted much attention to the study of that fungal parasite. While
y no means confined to the Central Provinces and Berar, it has been specially

died in connection with these provinces, and a reference to the avtiilable in-

irmation may therefore be given in this place.

The methods of cultivation and all other details are precisely similar in the
ntral Provinces to those already described under Bengal and Bombay, and

not therefore be here repeated. Subsequent years to those discussed by
James Fuller have manifested an even greater expansion, though severe

ctuations and heavy losses through failure of crops were also recorded,
ibout 5 per cent, of the total cropped area in the Central Provinces is ordi- Relative Area,

ily under linseed. It cannot be grown more frequently than once in five or
years but it has this advantage, that when wheat and gram give bad retiu-ns, wheat

seed, in such seasons, is usually successful, and thus raay save the cultivator's verms

position. When cotton or juar fail, the land may be suddenly thrown under Lliiseed.

linseed and a good crop obtained. When grown as a sole crop, linseed is ordi-

I^narily sown earlier than wheat, and this is sometimes in its favovir. But a large

^Bart of the linseed produced is sown as a second crop following rice, and is thus
^^nuch later. An early cessation of the monsoon would thus injuriously affect

tlie late crop.

Trade In Central Provinces.—The bulk of the production in these provinces
is conveyed by train to Bombay, but a fair amount is imported from Rajputana to BomlMy.
and Central India.

3. UNITED PROVINCES.—Thetwoprovincesof Agraand Oudh viewed together Agra and
undoubtedly take the third position in the Indian production of linseed. During Oudh,
1905-6 the area in the former came to 185,034 acres and in the latter to 60,880
acres, or a total of 245,914 acres. And to indicate the distribution the follow-

ing figures of tjie dietriot ^r«w> may be recorded. In 4ym frQvinov ,'-^
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Gorakhpur, 60,331; Basti, 22,144; Allahabad, 8,803; Mirzapur, 22,581;

Hamirpur, 40,959 ; Banda, 2,457 ; Jalaun, 6,379 ; all other districts with

lesser areas. In Oudh Province :—Gonda, 33,175; Bahraich, 17,120; Sitapur,

3,007 ; and Kheri, 2,299 ; all others much sixialler areas.

The system of cultivation pursued in these provinces, and the results ob-

tained, have been so fully dealt with in the Field and Garden Crops and in the

Dictionary, that it is hardly desirable to republish a general statement. The
remarks that follow may therefore be regarded as useful particulars gleaned

from various sources with a view to supplement what has already been said.

In the Gazetteer for Bareilly, linseed is described as one of the minor staples

that is always sown broadcast, and nearly always as the second (doaahi) crop

of the year. Of Moradabad it is said that when the rice is cut, advantage is

taken of any moisture left in the soil to scratch the ground hastily with the

plough and throw a mixture of gram. Unseed and barley into it and leave these

to take their chance. These are, however, rather exceptional than typical districts

in linseed production. Mr. W. H. Moreland, the Director of Agriculture, in his

annual forecasts and final reports of the linseed and rape crops of these pro-

vinces has for some years past furnished a most useful review of the facts of

interest and value. In the report for 1903-4, he observes that linseed is gener-

ally soA^Ti after the autumn crop. Excessive moisture at the sowing season

would appear to be injurious, but rain in December and January is necessary,

and if delayed till February the crop is not much benefited.

Trade with the United Provinces.—The exports shown in the rail and river-

borne traffic of these provincss go almost exclusively to the port of Calcutta.

These, in fact, constitute about one-third of the total Calcutta supply, the re-

maining two-thirds coming almost entirely from Bengal. The total amount
of linseed shown in the returns of internal trade of India came in 1904-5 to

12,051,507 cwt., of which Calcutta took 6,915,008 and Bombay 4,561,058 cwt.

Hence the two towns named drain practically the entire amount of linseed

that is annually produced and in the proportions shown. Bvit in 1906-7 the

quantity produced fell to 4,859,773, of which Calcutta took 2,666,604 and Bombav
1,936,053 cwt.

4. BOMBAY AND SIND,—In the Western Presidency Unseed can hardly be
regarded as a very important crop. It, in fact, has hitherto held the fourth,

if not the fifth, position among the Indian provinces, with, in 1904—5, 523,968,
and in 1905-6, 139,623. That area was distributed as follows in 1905-6:

—

Nasik, 24,115; Bijapur, 44,662; Khandesh, 16,333; Sholapvir, 21,727;
Dharwar, 14,013; and Ahmednagar, 12,645; all others with less than 5,000
acres. But the figures for the years 1903-4 and 1904-5 were in nearly every
instance double what might be called the normal area in the districts

named. The total for the Presidency, in other words, showed in 1903-4 an
expansion on the area during 1902-3 of 108 per cent., and on that of five years
previously of 149. Mollison (Textbook Ind. Agri., iii., 94-8) furnishes an account
of a practical nature regarding this crop in Western India. The following may
be given as an abstract of his views :—When grown for linseed (as in India),
the seed rate is much lower than when grown (as in Eiu-ope) for fibre. In
India, a mature crop stands 18 to 24 inches high. The stems rise from the
ground some distance, and then branch freely. A linseed crop in flower is,

during December-January, a noticeable feature of the black-soil districts,

particularly in Khandesh—the common variety with a rich mahogany-brown
coloured seed ; but a creamy-white variety is sparingly grown in the Bombay
Presidency, and to a considerable extent in the Central Provinces. The dry
crop rahi areas under linseed, wheat, gram and juar are more or less inter-

changeable, depending on the character of the monsoon season, and particularly
on the late rainfall.

From the district areas given above, it will be seen that the Bombay linseed
supply comes mainly from the Deccan and Karnatak, very little being grown
in Gujarat and none at all in the Konkan. It is raised in the rahi season only,
and on deep moisture-holding black soil, and on such land is rotated chiefly
with wheat, gram or safflower, and sometimes rahi jimr. The best linseed
soil is probably the deep black-soil belt on each side of the Tapti in Khandesh.
Linseed is the sole crop of its year. The tillage should be completed by the
end of September, and the seed drilled in October at the rate of 10 to 12 lb. to
the acre, in rows a foot apart. But the land should be so thoroughly harrowed
that weeding may not be necessary, since interciilture is usually harmful. Tha
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lod seoHoiiH ripo by February, and ia ronpod witti a sicklo near ttie ground
>|. It is thou carriod to the tlirc8hing-floor and dried, when the Bee<Jg

rondily Bcparate, and aro winnowed in the usual way. A full crop may b« 600 lb.

to the acre, but it is precarious, and often may yield muoh less. Linseed may
"lereforo, be considered a delicate crop, which in favourable veasons only is

wn with particular succeaa.

Trade In Bombay.—The port town of Bombay drains its supnlic^i from the
zam's Territory. Mombay, the Central Provinces and Rerar, Rajputana and
tral India, the Onitod Provinces of Agra and Oudh, the PanjAb, and Madras.

In the returns of trafhc carried by rail and river, it is shown that the t*jwn of

Hoiiibay received in 1904-5, 4,561,058 cwt. ; in 1905-6, 2,586,494 cwt. ; and in
1006 7, 1,936,053 cwt. The most important contributing single centre is the
Nizam's Territory. From those supplies are, of course, drawn the Bombay

ports to foreign countries, and it is thus instructive to note that one-half
nes from the Nizam's Territory—a region very different from that from

which Calcutta drains its supplies.

5. PANjAb. —Siiu-e the time that Baden-Powell wrote his Panjab Products
(i., 497-500, 622-5) and Stewart published his Panjab Plants, a oonsiderablo
expansion of the area of linseed seems to have taken place. Still, the total area
in 1905-() was only 31,293 acres, the bulk being in Kangra, 12,580 acres ; Gurdas-
pur, 4,039; Sialkot, 3,624; Ambala, 1,575; Hosliiarpur, 1,927; Gujrat, 1,579;
and Jhelum, 1,309. In Kashmir there is also a fair area, the plant being

tivated up to about 6,000 feet above the sea (Lawrence, Aasesa. Rept., 1890,
). The imports into the Panjdb of linseed obtained from Kashmir is an im-
rtant item in the Trans-frontier trade, and one of increasing value. In 1898-9,
so imports wore 20,423 cwt., valued at Rs. 88,952 ; in 1901-2, they had be-

ime 223,642 cwt., valued at Rs. 15,52,993 ; and in 1903-4 stood at 50,502 cwt.,
ued at Rs. 3,35,136 ; but in 1906-7 fell to 6,083 cwt., Rs. 41,189. In 1860-3

'company carried out fairly extensive experiments at Sialkot in order to as-

tain if flax could be there produced ; they were apparently unsuccessful,
ir the plant presently grown in that district is entirely for linseed. In Kangra
le seed is thrown among the stubble after cutting the rice and springs up
" hout any special cultivation ; it is thus a second or supplementary

P-
6. HYDERABAD, CENTRAL INDIA AND RAJPUTANA.—It is unfortimate that
ticulars cannot be ascertained regarding the production in the Native States,
ce one or two of these, more especially Hyderabad, are important centres
production. The only sort of conception that can be obtained regarding

is, is by a study of the railborne traffic. During the year 1904-5 the Nizam's
irritory exported 1,226,202 cwt., and in 1906-7, 850,037 cwt. ; Rajputana and
intral India, 951,460 and 182,170 cwt. in the same years; these amounts,
ing to Bombay, constituted fully one-half of the Bombay supply.
7. MADRAS. ASSAM AND BURMA.—These provinces take so small a share
the Indian linseed traffic that they can be neglected without serious con-
uences. The reports from the province of Eastern Bengal and Assam were
1904-5, 85,746 cwt., and in 1906-7 only 45,893 cwt. ; of Madras still less,

mely 50,171 and 31,269 cwt.

INDIAN TRADE IN UNSEED AND LINSEED OIL.—In the pro-

cial paragraphs above, mention will be found to have been made of

e extent of cultivation and the supply of linseed obtained from the
ief producing provinces. It is not necessary to repeat these state-

ents, but a good starting-point in a study of the total linseed trade

India is naturally to be had in the figures of Foreign Trade.
British Gift to Indian Cultivators.—Foreign Exports.—Royle in-

forms us that the first mention of the Exports of linseed from India

occurs in 1832, when 3 cwt. were recorded. The very next year the
exports were 1,583 cwt. ; in 1839, 120,922 cwt. ; and in 1850,

660.452 cwt. In 1860-1 the exports from India were 550,700 cwt.,

valued at Rs. 1,25,57,790 ; in 1880-1, 5,997,172 cwt., valued at
Rs. 3,69,81,265 ; in 1900-1, 5,060,189 cwt., valued at Rs. 4,45,60,096 ; in

3903-4, 8,616,356 cwt., valued at Rs. 5,74,41,762 ; and in 1904-5 they
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attained their highest record, namely 11,182,009 cwt., valued at

Es. 6,32,87,256, but sank in 1905-6 to 5,788,860 cwt., valued at

Rs. 4,11,55,398, and in 1906-7 still further to 4,378,826 cwt., valued

at Rs. 3,25,98,578. The linseed consumed in India represents only

about 5 per cent, of the production, hence it is not far from correct

when it is affirmed that the traffic as known to us to-day is entirely

a consequence of the British administration—a gift to the agriculture

of India which covers an area of land, profitably utilised, of approxi-

mately four million acres, and gives a production of half a million tons of

oil-seeds, which represents a contribution to the earnings of the farmers

of three and a half million pounds sterling. Moreover, it is a crop

that may be used as a safety-valve, and be increased or decreased accord-

ing to the owner's advantage. In other words, land is thereby profitably

cultivated, in excess of ordinary food necessities, which may be thrown
under food crops as occasion arises. But for these very reasons, the traffic

is subject to the greatest possible variations. Production depends greatly

on local necessities of food, the prices ruling in Europe for linseed, and
the relative values of linseed and cotton for the time being. The Argentine

Republic has within recent years become India's most formidable rival.

Out of the total exports in 1904-5, India's record year (total 11,182,009

cwt.), 3,885,776 cwt. were consigned to Great Britain ; 2,746,965 cwt.

to Germany ; 1,889,846 cwt. to France ; 1,173,647 cwt. to Holland ; and
673,874 cwt. to Italy.

Linseed, like wheat, is very readily influenced by the vicissitudes of

bad seasons, caused either by drought or blight. But so important a

position has the Indian supply secured in the markets of the world, that

when the quantity decreases the price, as a rule, rises, thus compensating

the producer. But perhaps the most instructive lesson to be learned

from the study of the areas of production of linseed, in relation to the

returns of foreign exports, is the circumstance that while linseed holds

the third position in area, the value and quantity of the seed exported

from India are usually very nearly the values and quantities of all the other

oil-seeds taken together. And from this standpoint alone, therefore, is

derived a fairly tangible conception of the consumption of oils and oil-

seeds within India itself, and full confirmation obtained of the statement
already made that linseed is grown primarily for the purpose of export

:

it is a rent-paying crop.

Internal Trade.—The returns published officially regarding the move-
ments of linseed by road, rail and river afford the only really definite

conception of production and sale that can be learned. The traffic regis-

tered as carried by these routes during the five years ending 1906-7 were,
1902-3, 5,922,967 cwt. ; 1903-4, 8,884,004 cwt. ; 1904-5, 12,051,507 cwt.

;

1905-6, 5,278,659 cwt. ; and 1906-7, 4,859,773 cwt. Analysing the
record year (1904-5), the total shown under foreign exports (disregarding

for the moment the traffic in the oil) came to 11,182,009 cwt., or say half

a million cwt. less than the deliveries registered by the railways at the port
towns—and that surplus may, therefore, be taken as the amount used up
by the local mills or carried forward into next year's stock. A certain

discrepancy has, however, to be accepted, due to imperfections in the
returns and unavoidable dupUcations. Still, it can fairly be said that the
figures compiled by one department (Railways) provide the exact quantity

shown by another (Foreign Exports), and a third line of reasoning^might
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^Bpc used to confinn both, namely the area of cultivation expressed to the

^Bkcccpted average yield. Viewed from any and every standpoint, we
^Bearu that the linseed of India is grown purely and simply in obedience

^Ko a foreign demand. As already mentioned, the exports from Calcutta Oaioatu

^Rire drawn from the province of Bengal (two-thirds) and from the United ^"^p*"^

Provinces (the remainder) ; Assam and the Central Provinces contributing

l)etween them only about 120,000 cwt., out of a total Calcutta supply of

close on 7,000,000 cwt. The exports from Bombay, on the other hand,

{ire drawn from the Nizam's Territory, Rajputana and Central India, the

('eiitral Provinces and Berar, and lastly the Bombay Presidency itself,

and in the order named. Of the producing provinces (judged of from
the railway returns), Bengal heads the list, and is followed by the United
Provinces (a good second) ; by the Nizam's Territory (an indifferent

third) ; by the Central Provinces and Berar (a very poor fourth) ; then

llajputana and Central India ; Bombay ; next Assam ; and, last of all,

^^A^adras. Karachi exports a small amount of Panj4b linseed. Seeing

^^Biat the Central Provinces have so large an area under the crop, their

^^osition as fourth in exports is a little difficult to understand. The ex-

planation is perhaps that the area is shown larger than it should be owing
mixed cultivation being estimated as pure.

Linseed Oil and Oil Mills.—It cannot be ascertained how many of oil and
[he 99 oil mills, reported to be at work in India, are concerned in the Oil Mills,

seed traffic proper. Only one appears to deal exclusively in linseed,

kmely the Gourepore Company, Ltd., near Calcutta. Their oils and
(ilcakes are noted all over India. The mill, moreover, produces both
died and unboiled oils. The exports of linseed oil from India are not Exports.

i«ry important, nor do they appear to be increasing ; in fact, judged
" by the returns from 1899-1900 to 1906-7, they have, if anything,

sen decreasing. In 1899-1900 they were 248,479 gallons, valued at

;8. 4,20,167; in 1903-4, 137,952 gallons, valued at Rs. 3,61,654 ; in

905-6, 186,682 gallons, valued atRs. 4,57,983 ; and in 1906-7, 114,205
,llons, valued at Rs. 2,18,926. Nearly the whole of these exports go
im Bengal, and thus to a large extent doubtless embrace the Gourepore
•mpany's transactions. It is also noteworthy that the major portion To Australia.

>e8 to Australia and New Zealand. As already mentioned (p. 726) Oilcake,
le cake is valued as an article of cattle food when not adulterated with
lustard (see pp. 184, 770, 817).

[Cf. Hurst, Lubricants, Oils, etc., 1896, 155 ; Andes, Veget. Oils and Fats, 1897,
19 ; Livache and Mcintosh, Jlfanu/. of Varnishes, Oils, etc., 1899, 226-46, 251-302;

'Allen, Comm. Anal., 1899, 12, 94; Percival, Comm. Bot., 1900, 163; A. Watt,
Art of Soap-making, 1901, 28, 130 ; Blyth, Food Compos, and Anal., 1903, 284-5 ;

K
Wright and Mitchell, Oils, Fats, Waxes, etc., 1903, 39, 178 ; Sabin, Ind. and
KLrt Tech. of Paints and Varnishes, 1905, 39-65.]

\ LIVE STOCK OF INDIA.—This very large and important sub- Live Stock,
ject may be discussed under the following sections : Oxen and Buffaloes

;

Sheep and Goats ; Horses, Donkeys, Mules, Camels ; and Pigs.

An analysis of the returns of Live Stock in India during 1905-6 mani- Estimate
fests the existence of approximately 198 million head of cattle (cows, of Total.

bulls, bullocks, buffaloes, sheep, goats, horses, mules, donkeys, camels, etc.). ^^c».
The actual figures are 30 million bulls and bullocks, 22 million cows

;

13 million buffaloes ; 26 million young stock ; 18 million sheep ; 25
million goats

j ^ million horses, donkeys, raulea ; and 393.308 oainels. The
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live stock of Bengal is not recorded, but, since its population is twice

that of Madras, it may be assumed to possess double the returned

live stock of all sorts met with in the Southern Presidency, viz.

61 million. This gives the 198 millions (above mentioned) as the total

live stock, in place of the officinal figure of 137 millions (exclusive of Bengal).

But to that total has also to be added the 15 millions shown as owned by
the Native States. In fact 30 millions would not over-state the live stock

of these States, making a grand total for India of over 228 million

cattle of all kinds.

Some such estimate seems essential to allow of comparison with the

trade returns, which include Bengal and the Native States. Thus, for

example, the term " hides " may be taken to mean undressed skins of

full-grown bovine animals, and " skins " those of calves, sheep and
goats. For the five years ending 1903-4 the average number of hides

(raw and dressed) exported from India came to 12J millions, and of skins

37 millions ; these collectively would, therefore, show 23 per cent, on the

estimated total live stock of all India for the period in question. But the

exports by themselves take no cognisance of the numbers of hides and
skins used up by the indigenous leather industries of India itself, nor of

the numbers of animals that die or are killed and the skins, for various

reasons, entirely lost. Were a figure to be given for the annual death-

rate (from all causes) of the cattle, sheep and goats of India, it is probable

that it would be something nearer 70 to 80 rather than the 50 millions

indicated by the returns of foreign trade specially dealt with above. For
further particulars see the article Hides and Skins (pp. 632-9).

/. THE OXEN, BUFFALOES, ETC., OF INDIA.

The following is a list of the chief Bovine animals of India that fall

into this group :

—

Bos Indicus, Unn. ; Blaiiford, Fa. Br. Ind. (Mammalia), 483-4 ; Mollison,
Textbook Ind. Ayri., 1901, ii., 63-139 ; Meagher and Vaughan, Dairy Farming
in India, 1904, 41-7. The Zebu or Hvmiped Ox, hail, gai, gau, dhur (cattle),

dhur danger (horned cattle), dudhar (milch cow), etc.

The Indian animal differs from the tame ox of Europe and North Asia in

structure, general coloration, voice and habit. Its origin is unknown, but ac-
cording to Blyth it was probably African. No ancestral form has as yet been
discovered among the Indian fossil bovines. Humped cattle have, however,
often been reported to have run wild in India. All the breeds of the Indian ox
are held sacred by the Hindus and are, therefore, neither killed nor their flesh

eaten by a large portion of the people. On the other hand, the tending on cattle
is regarded as a highly honourable position, and hence also milk, butter, cheese,
etc., are largely consumed by all classes of the community. Below will be found a
brief sketch of some of the leading breeds of oxen.

B. bubalus, Unn. , Blanford, I.e. 491-3; Mollison, I.e. ii., 140-55; Meagher
and Vaughan, I.e. 47-51, 56 ; Note on Export of Buffaloa to Australia, Rev. and
Agri. Dept. Ind., 1885. The Buffalo, arna, mang, mains, bhains, bir biar, gera
erumi, moh, siloi, misip, iroi, kywai, pana, Tcarho, etc.

Tame buffaloes are found all over the plains and lower hills of India. They
are repeatedly mentioned in the Institutes of Manu (xi., 69), so that they have
been known from the earliest historic times. They are semi-aquatic animals,
and accordingly most abundant in humid localities. Are large, massive,
and clumsy creatm-es, with exceptionally short thick legs and conspicuous hoofs.
The horns are thick, flat, cvirved or straight, and marked with rings indi-
cative of age. The muzzle is large, remarkably square, and the head carried
very low. A truly wild buffalo is fairly abundant in India (except in the
Southern and Western Provinces), especially in low-lying swampy land
covered with tall grass. Few domestic animals have, in fact, changed less
than the buffalo. While it will not breed with the ox, the tame buffalo-cow
will pair readily with the wild buffalo-bull, the stock being thereby improved,
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They are powerful draught animals, and the milk is exceptionally rich in

butter-fat.

B. grunnlens, Unn. ; Blanford, I.e. 490; Turner, Ace. Emb. to Tibet, 1800,
18(1, t. X. (from a picture belonging to Wiuren Hastings) ; Vigne, Travels, etc.,

1842, ii., 277 ; Hoffineistor, Travels in Cont. Iiui., 1848, 362, 374. The Yak or
(Irunting Ox, dong, brotuj-dong, ban-chowr (the wild) : yak, pegu, ehour-gau,
kotaaa (tlio domestic animal).

Jn its wild state it inliabits the coldest and must desolate tracts of the
Himalaya—being found at a greater elevation than any other mammal. It is

dark brown, almost black, with the exception of the muzzle, head and neck,
which are often grey. In domestication it becomes smaller and variable in

colour, being often pure white or piebald. Mention is made of the qcUaa or
** Tibetan yak " in. the Ain-i-Akhari (1590, Jarrett, transl., iii., 121). It is kept
by the Tibetans and various other tribes that inliabit the higher regions, on ac-
count of its being a sure-footed pack animal. The flesh is said to be rich, juicy
and delicately flavoured. The milk is exceptionally rich (considerably richer

^thait that of the cow), and much of the food of the people consists of curd either

^^Kgh or dried and powdered into u kind of meal. The white tails constitute the
^^Kiwria (fly-flaps) sold all over India. Tlie hair is woven into cloth and ropes.

Tn fact the wealth of the people of Eastern Tibet consists in their flocks of yaks.
The horns are made into cups and other objects of domestic use and ornament.
But the yak breeds freely with domestic cattle. One was sent to England by
Warren Hastings, wliich lived for some years and became the sire of many cross-

calves, only one of which lived and was successfully crossed by an Indian
A cross is common on the North-West Himalaya and is known as the dhzo,

, etc. ; it is fertile and in some localities preferred to the pure yak.
Other Species.—Three other animals belonging to this genus may be here men-
ed, but, OS scarcely of economic value, need only be exhibited very briefly :

—

(a) B. frontalis, Lamb. ; Blanford, I.e. 487-9 ; the Mithan or Gayal of Assam,
pur, Naga hills, Chittagong and Burma. Said to be partly domesticated

the Kukis.
(b) B. gaurus. Ham ; Blanford, I.e. 484-7 ; the Oaur or Indian Bison of the hilly

ests of the Indian Peninsula, Assam, Burma and the Malay Peninsula, as-

cending to altitudes of about 6,000 feet. It has occasionally been tamed by the
people on the hill tracts between Assam and Burma, but has never, strictly

speaking, been domesticated. The horns are in great demand for ornamental
work. (See Horn, p. 646.)

(c) B. sondaicus, Uuiler & Schley. ; Blanford, I.e. 489-90. The Banting,
d in Burma and the Malay Peninsula, Borneo, Java and Bali. It has
n more or less domesticated in Java and perhaps elsewhere.

CATTLE AND CATTLB-BREEDINC.—In Europe cattle may be
d to be reared for milk and meat, but in India their chief value

as beasts of burden. Horses are all but unknown in Indian
iculture, the bullock being very nearly exclusively used for tillage

;d transport. Occasionally camels are so employed and buffaloes are

;hly valued for their milk, though they are too slow to be much in

and for agricultural operations.

There are many breeds of indigenous cattle. Nearly all the pure
cks are of one colour—white or grey. In areas where little attention

te paid to the subject, mixed colours or piebald cattle are not infrequent.

Except in the north-east of Madras, all Indian cattle are horned. The
hump is prominent, and more highly developed in some breeds.

Bullocks which are suited for slow and heavy work have usually

massive heads, long pendulous ears, thick short necks, coarse leg-bones,

big feet, much loose skin on the neck, dewlap and sheath, and no particular

dioop in the hind quarters. Those best suited for quick work have
clean heads, fiery tempers, short erect ears, thin necks, compact rounded
bodies, small hard feet, a very decided droop in the hind quarters, and
Kttle or no loose skin on the neck, dewlap and sheath. Indian oxen, it

ttay thus be observed, are distinguished collectively from the breeds of
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Europe by the hump on the shoulders, by the deep undulating dewlap,

and by the short grunt in place of the ringing bellow of the European

ox {Imf. Gaz., iii., 77-89). Many European travellers in India

allude to the " hump " as a special feature of the provisions (beef)

procurable in India. Thus Terry {Voy. E. Ind., 1622 (ed. 1777),

89-90) says the " beeves " differ from ours in being smaller and in

having " each of them a great bunch of grisly flesh which grows upon the

meeting of their shoulders." He then adds that the flesh is very sweet

and tender.

There are few subjects in which India is so very backward as those

of Cattle-breeding and Dairy Farming, hence the available literature

is comparatively insignificant and defective when judged of in the

light of their importance. This is the more surprising since, with a large

proportion of the people of India, the cow is the most sacred of all

animals. In the Ain-i-Ahhari (1590) special mention is made of the

veneration in which it is held. Linschoten (Voy. E. Ind., 1598, i., 257,

300), Bernier {Travels, 1656-68, in Constable, Or. Misc., i., 326-7), Tavernier

{Travels Ind., 1676 (ed. Ball), ii., 217), and many other European travellers

in India, dwell on the sacred character of the Indian cow. It might

naturally, therefore, have been expected that the cow, and some at least

of the products it affords, would have existed in even a higher or more
fully developed condition than is the case in most other countries.

While there are certain Indian breeds of cattle that compare favourably

with those of other parts of the world, most are inferior in size and strength

as well as in quantity of meat and milk which they provide. The breeds

vary directly with the soil, climate and food of the countries in which they

live. For example, in deltaic tracts the oxen are inferior but the buffaloes

superior. Meagher and Vaughan very rightly observe :

—
" The great

variations in the Indian climate largely affect the milk yield of cattle

imported from foreign districts. Hansi-Hissar cows will not prove as

satisfactory say in Jabbalpur, as they will in Delhi or Meerut, and this

should be borne in mind before condemning the Hansi-Hissar breed. It

appears to be a fact that the further they travel east or south {i.e. the

damper the climate becomes), the more certain is the decrease in the

yield." Climate, soil and available food in fact influence so rapidly the

breeds of cattle that it becomes undesirable to extend schemes of im-

provement very much beyond selection from existing stock within each

area. Indeed for the plains of Lower India, crosses of foreign strains,

more especially from Europe, have proved highly unsatisfactory. The
chief difficulty is to overcome the opposition that exists in transferring,

without loss of special merit, the stocks even of one part of India to another.

If the intention be to improve, as heavy draught animals, the breeds of the

Panjab, Gujarat and Mysore afford ample material : if the desire be for

swiftness, the trotting bullocks of the Central Provinces and of South
India {gainis) are unsurpassed anywhere : and, if milch-cows be sought,

there are several famed breeds, such as the Nellore or Ongole and the

Gir of Kathiawar and the Hansi-Hissar of the Panjab. In the Ain-i-

Akbari (Blocbmann, transl., 149) special mention is made of the Gujarat
breed of cattle and of the small swift-footed gainis. This is curiously,

confirmed by Ralph Fitch (in Purchas' Pilgrimes, 1625, ii., 1733), who, while

telling of his visit to the Emperor Akbar in 1585, specially mentions the

carved and gilded carts of Agra and Fatehpur drawn by " two little bulls
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about the bignesse of our great Dogs in England." [C//. Taveruier,

U. 44 ; Terry, I.e. 144-5, 187.]

But, excepting at the homesteads of the wealthy or at the experimental

farms owned by Government, special selection of stock or the rearing

of healthy, well-formed bulls for service purposes is practically unknown
from one end of India to the other. The story told by Abul Fazl of the
" Cow Stalls " kept by the Emperor Akbar reads more like a proclamation

of the pageant of the all-wise and good Emperor than a statement of his

efforts towards the improvement of the cattle of India. The Ararit Mahal

breed is said to have been introduced into Mysore and specially developed

by Haider Ali for military purposes. But history tells of no Hindu Prince

who devoted anything like the attention Akbar bestowed on this most

Rportant subject.

Indian agriculture has for centuries been and is to-day essentially

feasant industry. It is in the hands of persons who have the traditional

owledge of their ancestors to guide them, but absolutely no capital

beyond that absorbed in daily necessities. Each person, as a rule, keeps

t two or three cows, and cannot afford to keep a bull. And more-

er, since the male offspring are not generally emasculated until

y are three years old, the cows are served by immature and as often

not diseased, degenerated or otherwise undesirable males. Improve-

nt of the breed under these conditions is naturally very difficult. For

e years past, however, the Government of India have recognised the

lUgation of initiating a reform, and with this in view have had superior

reared at special farms (such as those of Hissar, Charodi, Pusa, etc.)

id presented to districts where it was desired to improve the local breed

cattle. Voelcker alludes approvingly to this action, and urges that the

itisfactory results attained should be pushed forward until the remotest

irners of the Empire have been reached. So also the Government have
ed very greatly by encouraging local fairs and cattle shows, by awarding
5cial prizes on the verdict of high expert officials who have been deputed

visit the shows for that purpose. But it is well known that half-bred

,ttle contract rinderpest and other common diseases in a most virulent

and rarely recover under treatment, while many indigenous breeds

comparatively immune. This has accordingly led to belief that the

t results are likely to be obtained by breeding strictly within carefully

iected and special local stocks, not promiscuous inter-breeding of all
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{A) Chief Breeds of Indian Buffaloes.—The breeds of buffaloes have Breeds of

as yet been critically studied. Until this has been done, little more Buflfaloes.

in be accomplished here than to indicate those most frequently spoken
of. Terry gives a curious reference {Voy. E. Ind., 1622 (abrid. ed. Havers),

1665, 359) to " a very large beast having a smooth thick skin without hair

called a buffalo which gives good milk ; the flesh of them is like beef but
neither so toothsome nor wholesome."

In rice-growing tracts buffaloes are extensively used for tillage and
cartage work. But although they thrive well in wet climates, the best

breeds are met with in localities of moderate rainfall and under the con-

ditions best suited for cattle-breeding. But buffaloes must have access to

water, and require to be bathed once or twice a day if they are to be kept
m health. It is also customary to clip off their sparse coat of hair once or

twice a year. Buffaloes vary in colour, but the majority have black, shining colour.
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skins. Some have white markings and a few are grey, light dun or white.

Their lowing differs from that of kine and they have no hump. Most

writers allude to the fact that it is difficult to get a good buffalo-bull, owing

to its being less valuable than the buffalo-cow. The bulls are not often

reared, but are either purposely starved or killed. They attain maturity

at 3J years and are used for stud purposes for not more than 7 or 8 years.
" It is just as essential when starting a dairy, to get a good bull as to get

good cows, for many authorities now hold that it is from the sire, and
not so much from the dam, that a heifer inherits her milking powers."

Middleton, who has kindly perused this review of Indian information,

observes that the milking properties may be transmitted by either

sex equally, but in England bulls are usually more carefully bred than cows

and may so transmit properties with greater certainty.

Considerable commercial interest is taken in the shape of the buffalo-

horn, the straight forms being of greater value than the curved. From
the standpoint of the dairy farm, the breeds with curved horns are ap-

parently the most highly appreciated. The following are mentioned by
authors as the characteristics by which the chief breeds of buffaloes may
be classified :—those with horns approaching a circle (the spiroceiuis of

Hodgson), and those with the horns long, straight, the tips only arching

forward (the nincrocer^is of Hodgson).
1. Delhi.—The breeds of the United Provinces, the Panjdb and Sind are often

collectively designated " Delhi Buffaloes." The horns are short, thick at the base,

sharply angled, and rise from the head in a backward and upward course, then
become completely curled up like the horns of a ram. According to Meagher
and Vaughan {I.e. 47-8) the best buffaloes of this kind are the murrah, procured
in Hansi-Hissar, Rohtak, Jhind and Nabha. The name given to them is derived
from murna (== to turn), and is an allusion to the form of the horns. They are

sometimes also called kundi, and cross-breeds with this and the inferior village

buffalo (with straight horns) are called dogla. [Pease, Agri. Ledg., 1895, No. 22,

408 ; Hadi, Agri. Ledg., 1895, No. 12, 206-8.]
2. Surat and Deccan.—The buffaloes of Surat and the Deccan are very different.

They both have what are called straight horns. That is to say, in the Surat
animal they extend along the side of the neck, then turn up near the shoulder
with an inward graceful curve ; and in the Deccan breed are even straighter, and
extend backwards to the shoulders before becoming arched.

3. Jafferabad.—In the Jafferabad (Kathiawar) buffalo the horn is very
massive and coarse. It is flat and broad below, developed at first downwards
and backwards, then curved forwards, thus forming three-quarters of a
circle, placed on either side of the head. But there is still another peculiarity.

The frontal bone becomes greatly developed until it causes the horns to appear
united across the forehead. This is a very large, clumsy animal with unusually
long legs and large spreading feet.

4. Dun-coloured Buffaloes.—Here and there all over India, more especially

in hilly districts, remote from swampy country, a dun-coloured buffalo is met
with that seems very distinct from the other breeds. This has by zoologists

been regarded as possibly a distinct variety, and has received the name of

B. hubaius, rat: fuiviiH. Meagher and Vaughan say these dun or brown
buffaloes generally start well but end badly. They are not as a rule heavy milkers
for any length of time.

5. Burma and Assam.—Varthema {Travels, 1510 (ed. Hakl. Soc), 200-1)
speaks of the breeds of Tenasserim as very " misshapen." Many subsequent
writers have incidentally mentioned the buffaloes of Burma, but no one apparently
has studied them comparatively with the breeds of India. Evans {Agri. Ledg..,

1895, No. 10, 165-72 ; 1896, No. 10) gives, however, many particulars of the
Burmese breeds. They would seem to have long, so-called straight horns, like

those of Surat. They give very little milk. The buffaloes of Assam have been
discussed in some detail by Darrah {Agri. Ledg., 1894, No. 14). He tells us
that though the stock is regularly imported from Bengal, the animals sooft

improve on the rich pastures of the Brahmaputra vaUey.
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(B) Chief Breeds of Indian Cattle.—Very little strictly speaking of a

scientiiic nature has as yet been published on this subject. Wallace and
Voelcker have each given the results of their rapid tours of inspection

through India, and numerous local writers have extolled the merits of

certain breeds with which they were familiar. No one has as yet critically

and comparatively examined all the breeds of India. Little more, there-

fore, can be here attempted than to amplify the particulars of the cheif

breeds (given in the Dictionary) in the light of the additional information

brought out by the various writers in The Agricultural Ledger, and by
Mollison in his Handbook and by Majors Meagher and Vaughan in their

Dairy Farming in India, etc.

1

.

Oujarat.—These are the indigenous cattle of the plains, Ahmedabad, Kaira
and Baroda, also the hilly countries of Palanpur and Deesa, where a large breed
of very superior tinimals exists. They are, in fact, the finest cattle of India for

general agricultural purposes. In the more southern portions of the province,
however, a mixed and inferior breed occurs which in many respects resembles
the Deccani cattle. The larger and superior race is in colour from white to
bluish-grey, the head, neck and limbs often being of a darker tint than the body.

le horns €u:e somewhat bowed and curve outwards as they leave the skull, then
swards, and lastly inwards. The animals are tall and somewhat leggy, but

powerful, and for draught purposes, especially when crossed with Mysore,
very valuable. [Cf. Ovington, Voy. to Suratt, 1689, 253-5, 273-85.]
2. Oir or KatMawar.—This breed is specially noted for its milk-giving powers,

is extensively reared in herds in the Gir forests and hills of South Kathiaweir.
jey are coloured animals, often speckled or '" roan," in various shades of red
id brown. The long, pendent lop-ears and short crumpled horns are striking

[^iiliarities. In Bombay they are generally called " Surtis," because brought
Surat.

3. Sind and Aden.—This small-sized animal is powerful though lazy, but
cows are remarkably good milkers. The horns are short, thick, blunt-pointed,
project outwards and upwards. The best are bred within a radius of 30 or

• miles from Karachi, and chiefly on the lower hills, where good grazing is to be
had. The breed may, however, be met with through Rajputana and the Southern
^anjab. [llollison. The Montgomery and Sind Breeds of Cattle, in Agri. Joum.

1907, ii., pt. iii., 252-6.]

4. Deccan, Khandesli and Southern Maratha Country.—It cannot be said that
lie regions indicated have developed any very special breeds of their own. Large
Brtions of the covmtry are subject to periodical scarcity and occasional famine,

the animals have become hardened and thus acquired their chief character-
ic. The dewlap is inconspicuous, the forehead narrow and the muzzle large,

lile the horns spring in an upward direction, then bow abruptly outwards and
timately inwards. The cows are poor milkers, and the bullocks, though small,
extremely active and have great powers of endurance, if not given too heavy

Itask. They eire accordingly much used in light carts or as trotting bullocks.

long £Lgo as 1503, Vertomajinus (in Hakl. Voy., 1811, iv., 577), speaking of the
2can, said, "* It hath innumerable kyne of shynyng yelowe."

Mysore and Coorg.—The cattle of this region are celebrated both for

eir swiftness and for their spirit and powers of endurance. If cattle-breeding
Ibuld anywhere in India be viewed as having attained the position of a recog-
lised principle of agricultvu-e, to Mysore would have to be assigned that honour.
Two descriptions exist side by side, each serving its own particular purpose.
The first and by far the most numerous is the nadudana of the villages. This
is the agricultural stock and main source of the dairy produce of the State. The
second is the doddadana or big cattle. This embr6w^e8 the following specied breeds :—Amrit Mahal, Hallikar, Chittaldrug, Mahadeswara, Betta, etc. The first

mentioned—the Royal Amrit Mahal—is the most highly prized, but is neither
the largest nor the most powerful. These splendid animals are capable of per-
fcnrming quick journeys of long distances with a light and moderate load. They
are large and powerful animals, chiefly kept by the well-to-do. The finer breeds
are pure coloiu-ed, the inferior often mottled. There is no extra development of the
dewlap to interfere with their trotting action. Their eyes are deep-set, the fore-
head bulges above the eyes and slopes backward. The ears are short and pointed,
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and the horns, which spring close together, take a backward sweep, gradually

diverge, and near the extremity curve gracefully upwards and forwards. They
are all, even the nadudana breeds, powerful draught cattle but poor milkers.

[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i. (many passages) ; Krist-

namangar and Pease, Cattle of Mysore, in Agri. Ledg., 1895, No. 24 ; Kristna-

samiengar. Diseases of Mysore Cattle, Agri. Ledg., 1896, No. 28.]

6. Madras, Nellore, Kistna (Ongole), etc., Cattle —The Ongole breed of cattle

is reared chiefly in the districts of Nellore and Kistna. From early times it has
enjoyed a well-earned reputation of being one of the best milking breeds of India.

Most writers agree, however, in saying that they degenerate rapidly when removed
to other localities. The valleys of the Kistna and its tributaries have a rich,

soft, deep black soil, and naturally therefore the cattle of such a country are not
well suited for hard roads, unless carefully and regularly shod. They are col-

lectively heavily built animals, docile and of a mild and gentle disposition

—

essential qualities for milch-cattle—but skiggish in action. The head is erect on
a short, stout neck. The horns are short and stumpy, somewhat resenibling those

of Sind cattle, and longer in the cows than in the bulls. They give to the head a
curious and characteristic appearance, the bulging forehead forming a very
obtuse angle. The prevailing and true colour is white with grey or black points,

and frequently the bulls are black about the neck and shoulders—broken colours

indicate impurity. In point of size they are inferior to the Gvijarat and Nagar
cattle. Other Madras breeds are the Alambadi of Salem and Coimbatore ; the

Baragur of the hills of Coimbatore ; the Kangayam of Madura ; the Palikolam
(Jellicut) cattle of Madura ; the small Trichengodi cattle of Salem ; the artifici-

ally spotted cattle of Tanjore ; and the Punganur cattle of North]Arcot. [Cf. Pease,
in Agri. Ledg., 1895, No. 7; Sabba Rao, in Agri. Ledg., 1896," No. 12 ; Holmes,
Hair-markings on Horses and Cattle, Dept. Land Rec. and Agri. Mad. Bull., 1900,

No. 42 ; also Notes on Cattle of Madras Pres., Bull. No. 44 ; Gunn, The Nellore

Breed of Cattle, in Agri. Journ. Ind., 1906, i., pt. iii., 237-42.]

7. Burma.—Very little has been written regarding the cattle of Burma, so that
it is not possible to assort them with the Indian breeds. Red is the dominant
colour. The horns, when not interfered with, take an upward and forward direc-

tion and grow to a length of 10 to 18 inches. The neck is short and powerful and
the dewlap not much developed. The Burmans are most considerate of their

cattle, never overworking them, and grooming them carefully on the close of tlie

day's task. The animals are also well-fed, so that they are naturally much
superior to the imported cattle from India. But as milk-producers the Burman
cows occupy a very low place, owing to the prejudice entertained by the Burmans
against the use of milk. [Cf. Frost, Note on Cattle of Burma, 1889 ; also Quart.

Journ. Vet. Sc. Ind., 1890 ; Evans, in Agri. Ledg., 1895, No. 10 ; Rept. Rev.
Admin., 1889-90, 47-8 ; Settl. Repts (many) ; also Dept. Agri. Ann. Repts., etc.]

8. Bengal and Assam.—The ordinary village cattle of these provinces might
practically be spoken of as the most inferior in India. They are small over-
worked and half-starved animals of which little more can be said than that they
are suited to the climatic conditions and soils of the countries in which they live.

In certain localities, such as Bihar and Tirhut, considerably better breeds exist,

most probably a consequence of the continual importation and crossing of fresh
stock. In Gaya, for example, it is not uncommon to find an animal supposed
to have been derived originally by crossing the Indian cow witli an English
" short-horn " bull imported in 1857. " Bihar is overrim with jjols (bulls dedi-
cated to the gods). These are very fat, and comparatively useless for stock
purposes, but do much harm in eating and trampling the growing crops."
[C/. Buchanan-Hamilton, Stat. Ace. Dinaj., 221-8; also in Montgomery Martin,
Hist., ete. (many passages) ; Baneriei, Bankipore Cross-bred Cattle, in Agri. Ledg.,

1895, No. 25 ; Darrah, Cattle of Assam, Agri. Ledg., 1894, No. 14 : Mukerji, Bengal
Cattle, Handbook Ind. Agri., 1901, 578-93 ; Imp. Gaz., iii., 77-89.]

9. Central Provinces.—The stock is often very mixed. In Nimar, red and
brown coloured animals prevail, and in other districts white predominate. The
Nimar is, however, generally held to be the best breed. It is a medium-sized
animal. Mollison says that it may be recognised by two peculiarities in the
colour of the skin and shape of the horns. They are red or brovsTi mottled, but
the red is always light, sometimes almost yellowish, and the white markings
are never pure white. The horns are thick at the base, blunt, flattened and curled
over the head like those of the Delhi buffalo. They are chiefly valued for agri-
cultural work and as draught bullocks. The Arvi cattle of these provinces closely
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reaemble those of Nellore. The bullocks are strong, but not active. [Cf. Rept*. Land
liev. Hettl. (many districts) ; Trydoll, in Agri. Ledg., 1898, No. 18 ; Ann. Repts.

Dept. Agri. ; Exper. Funn RepUt., etc.]

10. Unitad Provinces of Agra and Oudb.—Tlvroughout Oudh, the ndnpdrd
hi..-.l ranks high. Hut there is a, sub-breed known as the risia, which is smaller
111 size, more leggy and (luicker tempered than the ndnpdrd. The horns in both
are elegant, thick below, and tapering to a fine point. One important feature

Ik ii slight but distinct depression on the forehead which makes it easy to distin-

h the Bahraich from the Doab and Mathura (the koai) cattle. The cows of

^osi and Chhata are celebrated for their milking qualities, and the bullocks have
he repiitation of being good draught animals (see No. 13 below). The breeds of

Kht«ri are, however, far superior to those of Bahraich, and much resemble the
alvi of Central India and Rajputana. In fact Kheri occupies the most pro-

nent position amongst all the districts of Oudh, being famed for its so-called

rchar cattle, sometimes spoken of as bangar. White is considered the best
colour and black the worst. The bullocks are fast walkers, have a highly irritable

temper, but possess great powers of endurance. Other breeds may be named ;

—lihur, Khairigarh, Majhra-Singahi and Dhaurahra. [Cf. Sayyid Mohammed Hadi,
Bahraich and Kheri Cattle, in Agri. Ledg., 1895, No. 12 ; also Mathura, No. 19 ;

Leather, Barabanki Cattle, Agri. Ledg., 1895, No. 17 ; Ann. Repts. Civil Vet.

Dept., 1902, 2, et aeq. ; Prov. Oaz., 1903-4 (many district accounts).]

11. Panjab.
—"It may safely be said that the best milch-cows of Upper

idia are (obtained from the Hansi-Hissar district, and they are commonly
•rraed Hansi cows." With these words Meagher and Vaughan open their

pters on the " Best Milking Breeds." Speaking of the Harriana cattle. Pease
cribes the region in which they are produced as " the green country which

niprisos about 292 villages of the Hissar district chiefly in the Hissar
d Hansi Tahsils and the greater part of the Rohtak district." The region

in question has a good soil, passing into clay-loam in one direction and into

sand in the other. The average rainfall is 16 inches, and the climate, therefore,

dry and well suited to cattle. But the increase of cultivation within recent
has curtailed the pasture lands and lessened the interest in cattle-rearing.

Itill the country indicated produces a large surplus of cattle regularly exported,
also a very important supply of ghi traded in all over India. The Hansi-

,r cattle are uniform in colour ; broken colours are seldom, if ever, met
th. The skin is usually dark coloured and the hair white or grey, but
ker at the shoulders and neck, and on the flanks sometimes almost black
blue. Red-coloiu"ed examples are rare and usually inferior. The horns are

ort, set wide apart and arch outwards, upwards and then inwards, but
ly slightly forwards. Meagher and Vaughan, while apparently accepting

(he Hansi as the best breed for Upper India, give several illustrations of the
nhiwal sub-breed, which would appear to be frequently broken coloured

—

or mixed colours—white being rare. According to many writers, the Mont-
mery cattle are powerful rivals of the Hansi for the claim of first position as a
Ik-yielding stock. They are small, shapely and short-legged animals with
ceptionally long tails. The Director of Agriculture, in July 1903, drew up a
tement of the breeds of cattle in the Panjab, in which he adds to the above the
uchi or Chenab breed ; the cattle of the Jhang district ; the Dera Ghazi Khan

s ; the Dhanni cattle of the Salt Range ; and the Maja cattle of the jup-

ds between the Sutlej and the Ravi. \Cf. Pease, Cattle of Harriana and Siraa,

gri. Ledg., 1895, No. 22 ; Meagher and Vaughan, Dairy Farming in India, 41-59 ;

Repts. Civil Vet. Dept., 1895-1900.]
12. Rajputana, Central India, Berar and Hyderabad.—The animals of a large

portion of the tracts of country indicated naturally approximate very closely

to the Hansi breed already briefly indicated. The characteristic cattle of Raj-
putana and Central India are invariably pure wliite, though grey or silver-grey

specimens are occasionally seen, but broken and mixed colours are unknown.
As in other large areas, there may be said to be two sub-races—a large animal
specially selected and used by the well-to-do as trotting or fast walking animals,
*nd the ordinary village or agricultural breed. Mollison calls these coUectively
Malvi (or Malwi) cattle, and Major Kemp speaks of the liigh-class animal as the
Nagore (or Nagar) and the agricultural the Rinda (small) breed. It would seem
that throughout the country indicated local names are often given which, like
" Nagore," originated from the name of a village or locality specially noted for
'the superiority of its cattle. Mollison observes that " the head is short, the ey^e
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are dark, prominent and have a docile appearance. The ears are short with little

or no tendency to droop. The horns are very characteristic. They are moder-
ately thick at the base, of fair length and are sharply pointed and invariably

spring in a forward and upward direction from the head with a graceful outward
bend." Prof. Wallace describes the horns as resembling two arcs of a circle

set on the crest of the head with the concavity inwards. They are much prized

as heavy draught animals, and are accordingly frequently seen all over Central

and Western India. They are very strong, but not swift ; being reared on stony
ground, have hard feet and do not require shoeing even when worked on
metalled roads (Col. Gerard). They are very largely bred in the territories of

H.H. the Maharaja Holkar and H.H. the Maharaja Sindia and the cows are

often not milked at all, and in consequence when used as milch-cows are a
very inferior stock.

The Khillari cattle of the Satpura hUls (in Holkar's territory extending to North
Khandesh), according toMoUison, were derived originally from Mysore and should
be spoken of as the Amrit Mahal breed. MoUison adds, " The fact that
Khillari are now bred true to a particular type in a district where Malvi cattle

are also extensively reared is a clear indication that the breeders know the ad-
vantage of keeping a good strain as pure as possible." Mr. Ali Abdoola describes

four breeds, met with in H.H. the Nizam's Donainions, that take their names after

the towns in which reared. Commenting on these. Vet. Major W. R. Hagger
observes that from the description of the prevailing colours " some seem to have
a strong strain of Mysore in them, some show a Deccani cross, while others seem
to resemble the Malwi breed." \Cf. Kemp, Powlett, Reynolds, Hendley and Hagger,
in Agri. Ledg., 1900, No. 21 ; Gerard and Abdoola, in Agri. Ledg., 1900, No. 22

;

Qaz. Bajputana (Ajmir), 1904, i.. A., 49-50.]
13. Hill Cattle.—The cattle seen on the higher cultivated Himalaya are

small sturdy animals with short, thick legs. They are admirably suited to the
regions in which fovmd, and are very active and wUd. They are mostly
black in colour, though occasionally dun or mottled examples are met with.
They are well protected from the severity of the winter by a thick, shaggy coat.

The hump and dewlap are hardly if at all present, and, as pointed out by Walker,
they much resemble the Kerry-Dexter cattle of Great Britain and Ireland, The
cattle of the lower tracts, being annually taken to the grazing lands of the Bhaber
country, have been crossed with the breeds of the adjacent plains. In the higher
tracts the pure hill breeds are met with, and these are spoken of by names de-

noting regions or special sub-breeds. The males are used for ploughing, but
their working qualities are poor and many refuse to work at all, while the cows
are poor milkers. In a fiirther paragraph will be found particulars of the traffic

from Nepal to the plains of India in live stock. \Cf. Walker, Kumaon Cattle, in

Agri. Ledg., 1899, No. 7 ; Lawrence, Valley of Kashmir, 358-60.]
]The following enumeration of pubhcations, in sequence of date, may be fovmd

useful:—Thevenot, Travels in Levant, Indoatan, etc., 1687, pt. iii., 51-2;
Buchanan-Hamilton, Journ. to Mysore, 1807, i., 164-6 ; ii., 14, 277, 382; also Hist.
E. Ind., ii., 891-7 ; Baden-Powell, Ph. Prod., 1868, i., 151 ; Wallace, India in 1887

;

Voelcker, Improv.Ind. Agri., 1893, 198-216 ; Exp. Farm Rept.,Poona, 1893, 11-4 ;

1895 , 21-5 ; 1896, 20-5 ; Agki. Ledg. :—Leather, Farm-yard Manure, 1894,
No. 3 ; Mollison, Management of Dairy Cattle in Ind., 1895, No. 6 ; Leather,
Ind. Manures, 1897, No. 8 ; Walker, Measurement of Cattle, 1899, No. 8. Subbiah,
The Housing of Cattle and Conserving of Manure, U. Prov. Bull., 1901, No. 14;
Stat. Atlas of Ind., 1895, 33-4 (2 maps). Dairy Cows, in U.S. Dept. Agri. Bull.,

1900, No. 68 ; Feeding Exp. with Dairy Cows, in U.S. Dept. Agri. Bull., 1901,
No. 114; Formation of Beef and Dairy Cows, in U.S. Dept. Agri. Bull., 1902,
No. 143 ; Reed, of Individual Cows, Univ. Illinois. Bull., 1903, No. 85 ; Pierre
and Monteil, Le Bceuf au Soudan, in L'Agri. Prat, des Pays Chauds, 1905, v., pt.
i., 364-77.]

CATTLE FOOD AND FODDER.—There may be said to be two
conditions of cattle-rearing in India—(a) village or agricultural, and (b)

prairie or nomadic. The latter consists of large herds fed on fertile non-
cultivated lands, the former small herds or solitary animals reared at the
homesteads, thus mostly on cultivated lands. It is generally said, more-
over, that the advances of cultivation are rapidly curtailing the areas of

nomadic production and thereby cutting off the sources of supply of

740



FOOD AND FODDER

superior breeds. Hay-making is not practised by the Indian cultivators,

and the surplus of naturally produced grass is thus left to waste. More-

over, the cost and difficulty of transport preclude the equalisation of

supplies, hence in seasons of drought the greatest hardships have to be

endured, and the first indication of famine is the increasing death-rate

of the cattle. For example, during the famine years of 1899-1900 some-

thing like 70 to 80 per cent, of the cattle perished in certain districts of

Bombay, notwithstanding the large imports of fodder made by Govern-

ment, for the railways were unable to cope with the burden thrown on their

resources in conve^-iug food and fodder to the famine-stricken districts.

It has sometimes been upheld that cattle represent the raiyats^ capital.

They certainly provide the labour for ploughing and carting, as well as

very largely supply the manure and fuel used by their owners. In return

the animals get what they can pick up (after the crops are off the fields)

and what they can discover on the waysides and waste lands. Neverthe-

less they often become the cultivator's greatest source of poverty and
danger. They increase beyond the needs of the neighbourhood, and thus

rapidly change the character of the vegetation : noxious weeds survive

and nutritious plants are gradually exterminated. Thus are the village

cattle themselves not only depraved and starved, but the natural fertility

id humidity of the soil lowered to such an extent that any untoward
latic disturbance only too frequently means famine. Of few localities

it be said that special food or fodder is grown for the cattle, but where
is done, as, for example, the cultivation of the cluster-bean, Cyarnopsis

wi'filioitles (p. 449), and of fodder crops of Sorf/huni vulgare (of

ich the races known as sundhia, dudhia, nilva, etc., may be mentioned,

p. 1039) in Gujarat and Jhang, etc., etc., the superiority of the cattle in

these regions has been frequently attributed to that circumstance. It is of

^Bnorse customary to give rich foods (including several kinds of oil-cake) to

iwlch-cows and to bullocks in daily work. Mollison reviews the opinions

that prevail in India regarding linseed, til, niger, safflower, ground-nut,

5oanut, and cotton-seed cake. [Cf. Leather, Agri. Ledg., 1897, No. 8.]

is somewhat remarkable, but true, that a very large percentage of the

lught bullocks of India are fed exclusively on dry food. It is of

rse very generally believed that green food is not suited to working
:le. This is, however, a very different question from that of the

iditions of life and the food-stuffs essential to systematic breeding,

lere the improvement of stock is a distinct feature. The contrast

bween the bullocks belonging to the European planters in Tirhut and those

the Bihar peasants, or between the bullocks owned by the Burmans
those possessed by the Hindustani residents in Burma, abundantly

amplify the difference between carefully reared and properly tended
tttle and those brought up under a system of indifference and neglect.

In the Dictionary will be found a complete enumeration of the trees,

shrubs, herbs and grasses known to be of value as cattle food and fodder.

Excellent pasturage exists in most provinces, especially on the lower hills

«nd great Himalayan range. Open stretches of grass-land {maidans) often

extend from the upper limits of the forests towards the snow-line. On
these uplands vast herds of sheep and goats are to be found, the latter

affording the much prized pashm wool (hair). But on the lower Himalaya
the cattle are largely fed on the leaves of four species of oak and a few
other trees. The grass that exists abundantly in these tracts is as a rule
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cut and dried as hay in order to be exported to the plains. The extent

to which leaves are utilised as cattle fodder is a speciality of India.

In the deltaic tracts and rice lands generally, the cattle are miserably

poor. Grazing lands are limited, or totally wanting, and the only fodder

available in any quantity is rice straw, which provides scant nourish-

ment. Moreover, it may be said that little or no concentrated food is

given even to the work cattle in busy seasons. In peninsular India, good

grass is not found where the average annual rainfall much exceeds 40

inches. In some parts of that vast area, therefore, the cattle are exten-

sively fed by hand on the produce of arable tracts {Imf. Gaz., iii., 86).

The grazing lands of India and the grazing rights of the people are highly

controversial questions. Voelcker {Improv. Ind. Agri., 169-97) discusses

these very freely, and his views have on the whole been upheld by subse-

quent experience. But the almost complete absence of special fields of

cattle food is perhaps the aspect of Indian farming that strikes the visitor

as most significant. The possession of immense herds, reared on waste
lands, accounts very largely for the ghi, which is so much traded in all

over India ; but one of the surest signs of the devastation caused through

failure of the rains is the sudden rise in the exports from India of cheap
hides—a melancholy consequence of the starvation of these unprovided-

for herds.

[C/. Benson, Ind. Fodder Grasses, in Agri. Ledg., 1892, No. 1 ; Watt, Ground-nut
as Cattle Food and Fodder, 1893, No. 15, 87 et seq. ; Leather, Silage-making
in India, I.e., 1894, No. 2 ; Feeding Exper., New York Agri. Exper. Station Bull.,

1897, No. 141 ; Wood, in Journ. Board Agri, 1899, vi., 311-32 ; Walker, Measure-
ment of Cattle, Agri Ledg., 1899, No. 8 ; Leather, Food-Grains and Fodders of
India, I.e., 1901, No. 10; Molhson, Textbook Ind. Agri., 1901, ii., 11-41, 48-52

;

Mukerji, Handbook Ind. Agri., 632-42 ; Meagher and Vanghan, Dairy Farming
in Ind., 1904, 1-14 ; Settl. Repts., especially those of Burma, deal fully with,
the fodder supplies and grazing rights.]

DISEASES OF CATTLE.—The Agricultural Ledgers enumerated
below contain many valuable papers on the diseases of cattle. The more
serious and special diseases are briefly :

—

1. Rinderpest—the bossonto, gute, kalawah, pitchinow, peya, JcyauJc

pauk, etc. 2. Anthrax—the golafula, gutherewan, goli, suth, odro, ihalo-

rinova, daungthan, etc. 3. Foot and Mouth Disease—the khurat, aosha,
khurpakka, mohona, mupaung, sha-na-kwalna, etc. And 4. Pleuro-
pneumonia—the phipri, asok-yaw-ga, etc. In a special Veterinary Series
of The Agricultural Ledger have been published numerous papers on the
above and other diseases which the reader, desirous of such information,
should consult. Two papers may, however, be specially indicated,
namely, Dr. K. Mcleod's Measures, Legal and Sanitary, adopted by
European Countries to oppose the introduction and spread of cattle
plague (1896, No. 20), and Prof. Koch's Method of Immunising Cattle
against Rinderpest and the Eesolution of Government of India on the
same, together with the Opinions of Indian Veterinary Authorities
(1898, No. 5). But for practical dairying operations, particulars of all

the ordinary ailments of cattle will be found in the chapter on diseases
of horned cattle and their treatment given by Meagher and Vaughan,
in their work on Dairy Farming in India (1904, 113-143, 147). These
authors conclude with the following recommendations, strict attention to
which they consider calculated to avert serious loss and inconvenience :

—

" (a) Proximity of grazing grounds to the cattle-yard, enabling the
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cattle to go out and back without possible contact with outside cattle or
their tracks ; (b) Complete separation between the dry stock and cattle in

milk
; (c) Frequent inspection uf all home cattle, and immediate isolation

of animals from any disorder, however simple ; and the prompt disinfection

of all ropes, standings, troughs, etc. ; {d) Perfect sanitation in and about
the cattle-yard, standings, stalls, etc. ; (e) Tramway lines for the con-
veyance of grain, fodder, etc., to the cattle-yard and the rigid exclu«ion of

all outside draught-cattle bringing in these supplies
; (/) The allotment

to sick cattle of special attendants, who must not be permitted to ap-
proach the healthy animals, or associate with the staff working in the
cattle-yard

; (g) The best and most wholesome fodder, grain, cake, etc.,

only fed to the cattle ; and (h) Complete segregation at as great a distance
as possible from the infected enclosure ; and, as calves are the principal

medium, not more than sixteen calves should be housed together."

Poisoning.—Among the important causes of cattle-death has un-
fortunately to be given criminal poisoning. The chwnars are the chief

criminals, and their method of accomplishing their nefarious purpose is

by the use of the sui (see Abrus, p. 1).

[C'A Voekker, Jmprov.Ind. AgrL, 1893, 213-5; Pease, Cattle Plague, in Agri.
Ledg.y 1890, No. 8 ; also Kristnasamiengar, Cattle Dieeaae of Mysore, 1896, No. 28.]

//. THE QOATS AND SHEEP OP INDIA.
In addition to the oxen (discussed above) the family of the Bovida

includes the goats and the sheep :

—

THE WILD QOATS.—The following are the species recognised by
zoologists :

—

Capra sogagrus, Gmelin , Blanford, Fa. Br. Ind. (Mammalia), 502-3

;

Masson, Journ. to Kalat, 1843, 445-6 ; the pasang (male), boz (female), borz,

kayik, thar, sair, sarah, chank, etc. A wild goat found throughout Asia Minor
Persia, Afghanistan, Baluchistan and Sind.

This remarkably interesting goat inhabits barren rocky hills in herds of
varying numbers, but always keeps much to the cliffs and crags. Capt. Hutton,
who, while Resident at Kandahar, devoted much careful study to c. mgagmm
in domestication, and cross-bred it with the common goat, arrived at an emphatic
opinion, opposed to that advanced by Hodgson and others, namely, that the
Persian and Afghan goats at all events were not derived from c. imgugrum. The
late Dr. Blanford, the most recent author, however, says " there c^m be no doubt
that f. twynyruH is one of the species, and probably the principal from which
tame goats are derived." The flesh of this wild goat is highly prized. The
skins are valued as water and flour bags. The horns are carrieid by mendicants,
and trumpeting horns are made of them. The bezoar-stones are found in the
stomach (see Bezoar, p. 13 1)^

C. falconerl, Hugel. ; Blanford, I.e. 505-8 ; Vigne, Travels, etc., 1842, ii.,

279 ; the markhor (snake-eater), rdche (the great horn), tush-ra (water goat),

rezkuh, rush, pachim, etc.

A magnificent animal which inhabits the Himalayan tracts west of the Beas
to Kashmir, Ladakli, Baltistan, Afghanistan, Baluchistan, etc. It frequents high
ranges, especially where concealment is afforded by shrubs or broken rocks, and
is then met with in large herds. There are several well-marked local varieties

that differ from each other mainly in the length, shape and degree of twisting
and curving of the horns. It is much sought after by sportsmen, and is said to

be in appearance by far the grandest of all the wild goats. Has repeatedly
been bred in confinement and crossed with the domestic goat. It is generally
believed, in fact, that some of the races of domestic goats with spiral horns have
descended from this species. There are two important points that should be
borne in mind : the direction of the spiral of the horns is outwards, not inwards
(as in most domestic goats), and the markhor does not poesess the under-fur or
pashm (pam) of the alpine domestic breeds.

C. siblrlca, ¥eyer , Blanford, I.e. 503-5 ; the Himalayan Ibex, the akin or
aakin, dabmo or danmo, kail, tangrol, bitz, skiu, etc.
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This ibex may be said, so far as India is concerned, to extend from the eastern
limits of the last-mentioned species east to Nepal. On the north of the Himalaya,
however, it is very plentiful and passes considerably to west of its more strictly

speaking Indian area, so that in Central Asia it can be spoken of as distributed
from the Altai to the Himalaya. It frequents the most precipitous cliffs at
elevations close to the limits of perpetual snow. Is able to withstand the
extreme cold through its possessing a thick under-fur (pashm or pani). This
interesting am'mal is, in fact, much sought after on account of its under-fur,
which in Kashmir is called asali tus. Shawls, stockings and gloves are lined

with it and the wool is also woven into the remarkably fine cloth called tusi or
into the famous ibex shawls. Cooper speaks of two specially fine qualities of

pashm, a white and a grey, both obtained in Tibet from a small species of wild
goat called thosh. It is said that no wool is so rich or so soft. The hair or upper-
coating, on the other hand, is made into ropes or woven into coarse cloth

—

pattu—
and used for coats, tents, etc. In Ladakh large niunbers of this goat are annually
killed in winter, when forced to descend into the valleys. In consequence a
fairly extensive supply of wild pashm, is regularly obtainable. No one has, how-
ever, recorded the existence of the ibex in domestication, nor of its having been
crossed with the tame goats. Still it is sometimes upheld that the pashm,-
yielding domestic goats of the alpine tracts must have been derived from this
or some closely allied extinct species.

BREEDS OF DOMESTIC GOATS.—Very little is known of the
origin of the Indian domestic goats. As just stated, C. cegagrus is

believed to have given an important strain to a large percentage of the
breeds. C. falconeri is viewed as having similarly contributed in build-

ing up the peculiarities of some of the breeds with spiral horns. Fossil

remains of a closely allied goat have been found in the rocks of the Siwaliks

and of possibly another species in Tibet. Crosses between the \vild goat
of Western Sind and Quetta with the marJchor have not only been pro-

duced but found naturally and shot by sportsmen. The powers of en-

durance possessed by these animals may be inferred from the circumstance
that C. mgmjriis is found near the sea-level in Sind and Baluchistan
and at 13;000 feet in Persia. According to Henderson, C. sibirica bears
so strong a resemblance to certain breeds of tame goats, met with on
the alpine Himalaya and Tibet, that it may be safely assumed to have
given to these their undercoat of pashm.

Thus, then, the authors whose opinions are of most value admit the
possibility of the Asiatic goats having been derived from more than one
species, and the advisability of such a conclusion (apart from the diversified

form, stature, colour, habits, etc., of the tame races) receives countenance
from the admitted existence of fertile hybrids between the wild species
themselves, as also between these and the domestic animals. The pro-
gression in characteristics from the typical village goat of the plains and
the dugu goat of the lower Himalaya to the Alpine pashm-yielding animal
may, therefore, mark the stages of adaptation and crossing of different
species, with the nearer approach in the extremes to the specific types.
If there be any plausibility in this suggestion, the difficulty which the early
writers foresaw in any attempt to breed the true pashm goat on the southern
slopes of the Himalaya would at once assume a distinct position. Lawrence
{Valley of Kashmir, 364), speaking on this subject, says, " An attempt was
made to introduce the shawi-goat into Kashmir, but it failed, as the climate
is not sufficiently severe to induce the undergrowth of wool which nature
provides in Tarfan for the protection of goats and other animals from the
keen winds of that country." It would thus seem certain that the closer
the effort at improvement is kept within special areas and with existing
stocks the better. To cross the pashm goats with the non-pashm breeds
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of Angora blood, as has been suggested, would obviously be to court failure.

It might, however, be possible to cross the alpine breeds of Hind, Balu*

tihistan and Hazara with the Augora goat, if foreign blood be considered

essential.

Many years ago the proposal was made to establish sheep and goat

runs on the southern slopes of the Himalaya with a new to improve and
extend the Indian supplies of wool and hair. This has never been definitely

tried, though much has been written on the growing necessity for better

and more certain supplies of these staples. Falconer seemed to think

that the pashm goat might be acclimatised on the southern slopes of the

Himalaya, but it must not be forgotten that the down of the ibex and of

the pashm domesticated goat seems to be directly the result of the drier

«ud ever so much colder nature of the northern as compare<l with the

southern slopes. Indeed the pashm goat may be said to actually exist at

Spiti, and according to Hodgson the chdpvi is the acclimatised form of the

Tibetan chdngrd. If this be so, the goat, even if successfully reared on a

more extended scale than at present on the southern slopes, would pro-

bably jneld a far inferior pashm than the northern stock, if indeed it did

not degenerate into a form of the pa^yielding (not pashm) goat. It may,
however, be safely said that for present European commerce a pashm
goat is not an indispensable necessity of success.

Speaking of the plains, sheep and goats are most successfully reared

in areas that receive a moderate rainfall. Upland well-drained soils with

sparse jungle growth and a considerable variety of herbage are necessary.

In peninsular India the shepherds possess large flocks, with which they
wander from place to place when arable land is usually clear of crops.

The sheep and goats graze during the day and are folded at night on land

where it is desired to obtain the manure of their droppings. This is paid

for by the cultivators whose lands are thus benefited. Goats are valued

for their meat and milk, and on the Himalaya for their hair.

[Cf. Royle, Prod. Res. Jnd., 1840, 161-72 ; Wallace, India in 1887, U7 ;

Voelcker, Improv. Ind. Agri., 212-3 ; MoUiBon, Textbook Ind. Agri., ii., 59-62 ;

Mukerji, Handbook Ind. Agri., 593-4; Watt, Prtwwona/ List Animal Prod., 1902,

77 ; Aitken, Sheep-Feeding, Joum. Board Agri., Sept. 1901, viii., 155-64.]

CHIEF BREEDS.—With the exception of Mr. B. H. Hodgson's valuable paper on
the sheep and goats of the Himalaya and Tibet, and of Capt. T. Button's paper
on the sheep and goats of Afghanistan, the subject has never been systemati-
cally treated, and little can be added to the particulars given already in the
Dictionary. I am, therefore, unable to do more than mention by name some
of the better known breeds of Indian goats :

—

1. Soutli Indian Goat.—These are gaunt in appearance and badly proportioned,
but hardy and active and can exist on almost any kind of vegetation.

2. Nortli Indian Goat—A much finer animal than that found in the south.
The ears are large and perfectly pendent. This is possibly the jamnapari of

Hodgson. [Cf. Hoey, Monog. Trade and Manuf. N. Ind., 1880, 90, 105-6 : Pirn,

Monog. Woollen Fabrics U. Prov., 1898, 2-3 ; Note on Indig. Sheep and Ooats

of the Ph. in Land Rec. and Agri., 1903.]
3. Surat and Gujarat Goats.—Tliese are small short-legged animals that are

much valued as milkers.

4. Nepal Goat.—The best-known breed; has long flapping ears and rounded
nose.

5. Bengal Goat.—This is smaller even than the Madras animal, and is usually

quite black and destitute of horns. Hodgson identifies it with the dugu of the
Himalaya. [Cf. Basu, Agri. Ldhardaga, 1880, i., 92 ; ii., 44-5 ; Banerjei, Monog.
Woollen Fab. Beng., 1899, 1-3, 35-6.]

6. The Hill Goats of the Deccan, Sind, Rajputana and Baluchistan.—The hair

of these animals is more abundant and woolly than the plains goat, and the horns
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are often large but only exceptionally spiral. These are the hair-yielding species-

of India.

7. SsTian Goat.—Hybrids of this breed, commonly designated " Aden goats,"

are well known in India, whither they are imported by the Arab traders and
passed off under the names Angora or Kashmir. They have long, flapping,

pendent ears and slender limbs. Their horns are usually erect and spiral.

8. Himalayan Goats.—Hodgson's paper {Journ. As. Soc. Beng., 1847, xvi.,

pt. 2, 1003-12), as already stated, practically gives all information regarding
those known to exist. He refers them to the following special breeds :

—

(a) Chdngrd—the common domestic goat of Tibet, which hardly deviates
from the wild goat {c tegagrua) except in the large and pendent ears.

Hutton, on the other hand, holds that so far as the Persian and Afghan goats
are concerned, they could not be regarded as derived from the wild goat just
named.

(h) Chdpu or Chydpu—the goat of the Sub-Himalaya (especially the Cis-

Himalaya). It is much smaller than the chdngrd and has long hair and fine

sub-fleece.

(c) Sinai or Singdl—an inhabitant of the more northern parts of the Sub-
Himalaya from Kumaon to Nepal, where it is probably indigenous. The surcoat
and fine sub-fleece, though inferior to those of the chdngrd and chydpu, are yet
capable of being applied to the manufacture of ropes, blankets, serges, etc. It is

less patient of change than the chdngrd or chydpu, but the mutton is good,
especially that of the kids.

(d) Dugu—a goat of the Central Sub-Himalaya and lower warmer tracts. It
is characterised by the absence of the long hair and the nearly as frequent absence
of the interdigital pits of the other breeds. The male is much larger than the
female, and often almost shaggy. There is no sub-fleece, the hair is coarse and
next to useless. \Cf. Barnes and Lyall, Settl. Rept. Kangra, 1889, 38-43 ; Diak,
Settl. Rept. Kangra, 1898, 36-68; Drew, Jummoo and Kashmir, 1875, 288;
Lawrence, Valley of Kashmir, 1895, 360-4.]

THE WILD SHEEP.—It has, however, been known from the most
ancient times that wild sheep and goats exist in India. ^Elian (compiling

from Megasthenes, 300 B.C.) speaks of the wild sheep and goats on the
mountains of India. If considerable uncertainty exists as to the origin of

the Indian goats, a far greater obscurity enshrouds the sheep. The struc-

tural difference between the members of the genus Capra—the goats

—

and that of Ovis—the sheep—is very small indeed, and one species

—

Oris uahura—is practically intermediate. The origin of the Indiaa
tame sheep is unknown. Continuing the example above, the following
are the wild species :

—

Ovis hodgsoni, BIyth (0. Ammon, Mors.); Blanford, Fa. Br. Ind. (Mam-
malia), 494-5 ; the Great Sheep of Tibet, the nyan, nyand, hyan, niar, etc. This
magnificant sheep, probably the largest of the genus, does not usually occur on
the Indian side of the Himalaya. It is the shyest and wildest of all animals, and
is very hard to kill. It has never been domesticated, but wild hybrids between
it and o. vignei have been shot.

0. nahura, Gray ,- Blanford, I.e. 499-501 ; the Bharal or Blue Wild Sheep,
the bharal, bharut, na, wa, nervati, nao, etc. This sheep is met with in the alpine
tracts (between the limits of forest and snow) from Bhutan to Ladakh and Western
Tibet.

0. poli, fi/i/t/;/ Blanford, I.e. 496-7; the Great Sheep of the Pamirs : Marco
Polo's sheep : is the kuehkdr, ras, rush, kulja, arlcar, etc. This remarkable sheep
only comes within the Indian area at Hunza, north of Gilgit. [Cf. Marco Polo,
Travels (Yule, transl.), i., 163-9.]

0. vignei, Blyth. ; Blanford, I.e. 497-9: the Ural or Sha—the Bearded
Sheep, known to the Natives as the kueh, koch, gueh, gad, mish, sha, ural, uriar,
etc. It is the wild sheep of the Salt Range in the Panjab and of the Suliman
Range of Hazara and Afghanistan, etc. The varieties most generally recog-
nised are the ural, which occiu-s between 800 and 5,000 feet, and that called the
sha at much higher altitudes—10,000 to 14,000 feet.

It has been bred freely with tame sheep, and wild hybrids (as already noted),
between it and o. hoagsoui have been shot. If, therefore, any of the preceding.
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antmali have contribiit«d to the breed* uf Indian sheep, o. h^m*! aeeme to have
done so. It apptu-ently affords a small proportion of hut paakm known as tkotk,

and from the lacliryinal niniiB a thick (niinmy Mtibiitanoe is obtained that is much
valued in ((reading metal looks. Mr. Druiiiiiiond informs me that pure or half-

bnted (iutn6cw have been crossed witli thiH wild Hheep and thattlie progeny exhibit,
while young, an under-fleece similar to pashm. But according to local belief this
croH8 iH only attained if dumJba stock be employed.

Breeds of Domestic Sheep.—Sheep are met with throughout the
plains and lower hills of India and up the Himalaya to the sub-arctic zone*.

The breeils of Indian sheep are quite as extensive and diversified as thoM
of Europe. Some are tropical, thriving in swampy regions or on dry,

arid tracts, others warm temperate, still others temperate or even arctic.

There has, however, been even less of an authoritative character written

of the Indian sheep than of the goats. Most writers have discussed the

Patna, Dumba, Meywar, Madras, Mysore, etc., breeds without having con-

sidered it necessary to detail their characteristic features. Shortt {Mamuil
of Indian Cattle and Sheep), if his illustrations can be viewed seriously,

would seem to establish for South India certain well-marked breetls, and
doubtless extensive diversities exist among the sheep of other provinces.

But, speaking generally, it may be said of perhaps more than half

the breeds found on the plains of India, that they aSord a kind of

hair rather than a wool. They are reared chiefly on account of mutton,

their fleece, like the hair of the village goat, being, comparatively

speaking, valueless.

But although many of the sheep of India )4eld a fleece of hair rather wooBy abMp.

than of wool, certain breeds give fairly good wool. Of this class may be

mentioned the black-headed sheep of Coimbatore, the woolly sheep of

Mysore, the sheep of large portions of the Deccan, of Rajputana, of the

Panjdb, and, in Bengal and the United Pro%dnces, the so-called Patna
sheep. Although there are possibly several very distinct breeds of large

fat-tailed sheep (all designated dumba), these should be classed as wool- Dumba steep,

yielding breeds. They have been crossed with the Patna, the Merino

and other imported sheep, and apparently with satisfactory results,

though the improvement effected cannot be said to have been lasting.

Some of the fine wools imported from Afghanistan and Persia are obtained

from breeds of dumba sheep, and this fact having been ascertained

many years ago, effort was put forth to secure stock for breeding

purposes. So far the result, however, has been unsatisfactory, for

when conveyed to the moister tracts of India, the fat tail has proved Fat T»iL

a source of danger. It is liable to disease, so that unless a breed could

be produced, in the natural habitat of this animal, that would preserve

its merit as a wool-producer during successive crosses in which it was
gradually developed into a condition suitable to the plains of India gener-

ally, it is not likely to be of much value to future breeders. It may, in

fact, be said in conclusion that, so far as past experience goes, the breeds

of most value, as Indian stock for improvement, are the Coimbatore,

Mysore, Rajputana and Patna. But it may be added that perhaps the

majority of persons who have given this subject anything like careful con-

sideration seem to incline to the view that except in certain tracts, there is

very little hope of India as-a whole becoming of much greater moment than

at present as a country of wool-supply. Interest is far more keenly di-

rected towards facilitating importation from the mountainous countries

bordering on India, than in any material improvement of the wools of the
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plains. [Cf. Orrah, Wool of Baluch. and the Introd. of Merino Sheep and

Angora Goats, March 1890.]

The following may be mentioned as the better known breeds of sheep in

India :

—

1. Rajputana (Mejrwar) Sheep.—These ape the finest and largest sheep in

India. They are sometimes called Delhi-Hansi or Tuttyghar sheep. They have
poor wool, but the mutton is large though somewhat coarse. [Cf. Ann. Rept.

Civil Vet. DepL, 1893-4, 14-6.]

2. Bengal and Patna Sheep.—The former is very inferior but the latter one of

the best breeds in India. They yield good wool and fatten readily. In 1836

an effort was made to improve the Patna sheep by crossing them with Southdown
rams. So also a similar effort was made with Bhagalpvir sheep.

3. Madras Sheep.—The best are those of Chingleput, Kistna, Godavari,
Ganjam, Arcot, Salem, Trichinopoly, Tanjore, Madura and Tinnevelly. They
are coated with a coarse brown wool or hair of little value. An experiment was
for some years prosecuted at Heraganhalli to improve these sheep by crossing

them with Merino rams imported from Australia. This was abandoned in 1863.

4. Nellore Sheep.—A large breed, examples of which have been known to

scale 80 to 100 lb. They are tall, leggy, and white or light brown in colour.

5. Colmbatore Sheep.—This is known as the kurumba breed. It is a wool-pro-
ducing animal, small in size, the prevailing colours being black with white heads.

They fatten well, and the mutton of gram-fed animals is rich and well-tasted.

6. Mysore.—This is a woolly breed. The prevailing colour is light to a
very dark grey or black. It furnishes the best fighting rams of the plains.

[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 119-21 ; ii., 276-8; iii.,

354-5.]

7. Bombay Sheep.—Dr. Hove, in 1787, speaks of the sheep in the Deccan as
being the finest he had seen in India and as having superior wool. So long ago as

1835 Col. Jervis conducted extensive experiments with a view to improving the
Bombay sheep. Subsequently Col. Pottinger, Sir A. Burnes and others brought
sheep from Kabul, the districts of the Upper Indus, Persia, the Cape of Good
Hope and England. A farm was established at Ahmednagar, and for some years
vigorous experiments at stock improvement were prosecuted. This was reported
on by Sir George Arthur in 1843, who recommended that fresh Merino rams
should be continuously imported for some years to come. The subject seems,
however, to have been suddenly forgotten and the farm abandoned, for nothing
of any importance was subsequently published regarding it. MoUison (Textbook
Ind. Agri., ii., 59) says nothing of these experiments nor of the fate of the farm.
He offers, however, many useful and practical suggestions based chiefly on
experience gained in Bombay. Sheep and goats, he says, are most successfully
bred in districts with moderate or light rainfall and light, naturally well-drained
soils. Neither sheep nor goats thrive during the monsoon in heavy-soil districts.

In the breeding districts large flocks do not thrive unless they are continuously
grazed on clean ground. Large flocks of sheep and goats are brought in the fair

season by professional shepherds from Kathiawar into the plains of Northern
Gujarat, and also from the upland comparatively dry waste grazing lands east and
north of Klhandesh, to the black-soil tracts and arable plains of the Deccan. A
few goats among the sheep are decidedly advantageous. They lead the flock and
keep the sheep moving and thus grazing. [Cf. Morgan, Sheep-Breeding in the
Deccan, in Agri. Ledg., 1895, No. 18.]

8. Nepal Sheep.—Of these there are two kinds—the village ghorpalla and the
forest ran baria. The last is a small and almost semi-wild animal that lives in
large flocks on the wooded hill slopes.

9. Kashmir Sheep.—Lawrence (Valley of Kashmir, 360-4) gives many in-
teresting particulars regarding the sheep and wool of Kashmir, but says nothing
of the breeds met with except that some are as good as the Southdo'wns. Mr.
Drummond informs me that in Kashmir it is the custom to wash the sheep in
the river before being shorn, a circumstance that would point to the wool being
valued more highly than is commonly believed. Baldrey (Agri. Journ. Ind.,
1906, i., pt. iii., 201-4) urges the " Benefits of Sheep-dipping " in India.

10. Himalayan and Tibetan Sheep.—Hodgson mentions some five breeds with,-
under some of these, several sub-breeds. Space cannot be afforded to do much
more than enumerate the principal examples of these by name :

—

(a) Hunid of Western and Hdluk of Eastern Tibet. A tall, graceful animal,
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the universHl beast of burden on the higher anowy range*—is doofl* Mvl lure-
fnoted. Hodgson compares thia with the great wild sheep io. HmH^mmut). It
earmot endure the ra^ pasture or hig)i temperature of the Sub-Himalaya.
Mutton and Heeoe are both excellent.

(b) Silinyia or Siling sheep or Peluk of the Eastern Himalaya. Aooording
to HcKlgson, the Siling country corresponds to the Serica regio of the olaados.
The animal is smaller than the hunid. In colour it is white tinged with fawn.

(c) Bdrual or Barwal is a Cis-Himalayan breed and the ordinary sheep of the
Cachar ur northern regions of the Sub-Himalaya between the J6mla and the
Kirant. Hodgson, in fact, says this breed practically extends from Kumaon to
Sikkira. It is the great fighting ram of the hill tribeis. It is remarkable for it«

massive horns entirely covering the top of the head. The fiosh and the fleece are
both abundant but coarse. By far the largest number of the rdhrit or coaree
blankets and serges manufactured in these hills, and which are extensively ex-
ported therefrom, are made of bdrual wool. Coarse as this wool is, it is, however,
superior to the wool of the plains.

(d) Cdgia—This is the characteristic breed of the central region of the Sub-
Himalaya. It is reared rather by householders than shepherds, and for its flesh

rather than its wool. It is a handsome animal, but its head is too large, though
the legs are short.

(e) The Terai Sheep. This is practically identical with the sheep of the plains.

It may in conclusion be pointed out that Hodgson's Trans-Himalayan sheep
(the hiinid and the ailingia) are, like his Trans-Himalayan goats (chdngrd and
cAdpii), far superior to his Cis-Himalayan breeds. If, therefore, India cannot
acclimatise and develop new breeds on the southern slopes of the Himalaya,
attention should be given to increeised facilities of transport and more friendly

intercourse with the Trans-frontier tribes for increased supplies of superior
wool.

11. Hira and Dumba Sheep.—Some at least of the breed are natives of

Afghanistan and Persia, and others of Africa. They are frequently imported
into India, and are large sheep characterised by the inuuense development of
masses of fat pl6u?ed on either side of the tail, forming stores of nourishment
which are dra\vn upon during the winter months, when fodder is scanty.
Hutton tells us that in some parts of the country the tail grows, in fact, to such a
size that a small wheeled carriage has often to be constructed to carry its weight.
Hodgson calls them puchia (tailed) sheep. The wool is of good quality, and on
that account they have often been crossed with Inditin plains sheep. Mollison
says dumba sheep have proved exceptionally suitable for crossing with the Deccani
stock. The wool of these half-breeds, like that of the pure dumba, is of fine

quality and long. The mutton is said to be coarse, though the tail is sometimes
spoken of as of great value.

.^lian (Dc Nat. Hist. Anim., 250 a.d., iv., 32) speaks of the ttuls of the Indian
sheep reaching to their feet emd as being cut open by the shepherds, the tallow
removed, and the tails sewn up ageun. Marco Polo, in the 13th century, and
Varth^ma, in the 16th, describe the dumba or Ethiopian sheep £is seen by them on
the east coast of Africa. Marco Polo says the tail often weighs 30 lb., but Var-
th^ma puts it at a lower figure, 15 to 16 lb. Terry

(
Voy. E. Ind., 1622 (ed. 1777),

90) observes that '" their sheep differ from ours by their great fleshy bob-tails
which severed from their bodies are very ponderous. Their wool is generally
coarse but their flesh is not so." There would thus seem no doubt that this

particular sheep has existed in India from fairly remote times. The head and
neck are quite black and the body otherwise white. In the Cairo Museum,
among the ornaments found in the mummy-pits, there is a little figure of one of

these sheep, so that it may safely be said they have been known from ancient
times and beyond the limits of India. [Cf. Cordemoy, Le Prod. Colon. d'Origine

Animale, Paris, 1903, 126-38.]

///. HORSES, ASSES, AND MULES OF INDIA.

The horse has been a domesticated animal since prehistoric times.

iElian, compiling doubtless from Megasthenes, 300 B.C. {De Nat. Hist.

Anim., xvi., 2-22), says, " In India there are herds of wild horses and also

of wild asses." No aboriginal or truly wild horse is known to exist to-day,

though wild representatives of the ass are well known. [Cf. Blanford,

Fa. Br. Ind. (Mammalia), 470-1.] There seems, however, little doubt that
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Bit and Bridle.

all the existing races and breeds of horses have descended from one common
stock, which Darwin believed was dun-coloured and more or less striped.

In Neolithic times a wild horse would appear to have existed in Europe,

but the animals of the present time have probably not been developed

from these, but from animals which it is well known were imported from
Asia into Greece and Italy. But even these Asiatic ancestors were doubt-

less only a consequence of a still earlier long-continued selection from a

Special Selection, stock or stocks that to some extent may be indicated by the fossil

remains discovered. The artificial selection conducted by man has

been toward specific purposes. The English thoroughbred may be men-
tioned as the final manifestation in speed ; the English draught-horse in

working capacity ; and the Shetland pony in sure-footedness and suita-

bility for mountainous regions. What may be true of England can be
shown as equally applicable to all countries wherever the horse has been
appreciated in agricultural, industrial and political life. The most ancient

histories and traditions of India point to a specialisation in warfare, ^lian
describes the King's stables ; the use of the bit and bridle in making the
horses move at a measured pace ; the breaking in of the animals by forcing

them to gallop round and round in a ring ; and when on the march, we are

told the war chariots were drawn by oxen and the horses led on a halter

so that their legs might not be galled nor their spirits damped by drawing
the chariot to the battle-field. None of the early writers would seem to
make even the most distant allusion to the Indian horse being used for

agricultural purposes or for transport ; adaptation, therefore, to riding

and swiftness were the directions of early Hindu influence on the horse.

The establishment of the rule of peace under British supremacy of neces-
sity meant the overthrow of martial power and the loss of the races of

fiery chargers that doubtless previously existed in India.

Principal Indian Breeds.—There seems at all events little doubt that
the Native breeds of horses have diminished and deteriorated since the
establishment of British rule in India. The suppression of the predatory
system lessened the demand, and the superior Lakhi and Cutch breeds
which for centuries had been famous became almost, if not altogether,
extinct. It is probable also that the requirements of modern warfare
for larger and more powerful animals than India naturally produced, led
to a system of artificial breeding, in which size was the object mainly
aimed at, an object that might easily have resulted in the deterioration of
the original small, hardy and swift breeds and the production of badly
formed and weedy animals. Within recent years the Government of India
have adopted, in the Civil Veterinary Department, a policy of supplying
specially selected stallions to each important centre. These have been
chosen in consideration of the most hopeful directions of improvement of
existing stock, and their services are placed at the disposal of horse-
breeders free of charge, provided the mares have been examined, approved
and branded, by a representative of the Department. According to uni-
versal repute this has had a most beneficial effect. The following are some
of the better known indigenous breeds :

—

1. Kathiawar and Rajputana.—The Chiefs in these States still continue to
give attention to horse-breeding and many of them keep up very large stables,m ^ich the most careful selection is observed. The original breed—known as
the Kathi—was noted for its great powers of endurance. The peculiarities of the
ammal are that it is generally under-sized and small-boned and has a distinctive
mark, a black cross down the back and black bars on the legs, the colour of the
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eout vtiryiiiK in (n'ery bhude of dun. It m Hup^xtiied to poMHSiM a atrong strain
of Arab bliM>d, an opinion aupported by t}ie knowrn frequent intercourse between
tho two countries. The nuiree are most esteemed, aa the horses are noted aareaiiiars.

The Bhavnugar and Falitana Princes take the greatest possible interest ia the
pretHorvatifjn and improvement of thifi i)eculiar and special breed.

2. Bombay.—Tlie liorHen of Kaoh and Sind do not materially difler (roro
thoHe of Kathiawar. They are UHually a Uttieover fourteen hands, are well made,
spiritcHi, showy in action, with clean liiiibn, good bone, tliin long neck, large head,
outhtunding ram-like brow, and small ears. Their great defect is their bad
temper. But there may be said to be three other types in the Presidency in the
hardy Maratha potiy, the little Gujarati, and the Bimthadi of the Deccan. Th«
last montioiie<i is one of the best breeds in India.

3. Wasirl and Baluchi.—A fine breed of liardy and active animals. Thejr
liave g(X)d shoulders, very deep and moderately broad chests and angular droop-
ing quarters, very broad across the hips. They make excellent tr<iopers on
account of their speed and endurance, and, crossed with Arabs and thoroughbred
Engliali horses, become good cavalry remoiuits.

4. Panjab.—There are many special races, such as those reared about Rawal-
pindi, Jhelam, Gujrat, Gugaira and Lahore. In the Sikh times the greatest
care was bestowed on them, and stallions from Katiuawar, Kach, Baluchistan and
Afghanistan were regularly imported and used to improve the stock. The average
Panjabi country-bred to-day is small, but possesses great powers of endurance.
It used to be a by no means uncommon occurrence to hear of an ekka pony
dragging a cart and three passengers from Simla to Kalka, thus covering 58
miles in one day, without, as the saying goes, " turning a hair." This is repre-
sentative of the hardy little animals found on the plains adjoining the North-
West Himalaya. In former times the Sikh cavalry were liorsed from Dhanni,
north of the Salt Range, and even now large numbers of remounts are drawn from
that country.

5. Burma and Manipur.—The ponies of Biurma, which are small, hardy and
-exceedingly tractable, are said to be all importations from the Shan States and
Manipur. Their characteristic pace is an unbroken run, in which the shoulders
seem to roll from side to side. The pure Manipur is generally considered the
best of all Indian ponies. It is well under thirteen hands, is mostly dun-coloured,
and is possessed of wonderful powers of endurance and weight-carrying capabilities.

6. Himalayan Ponies.—The Ohunt or Khund breed is met with in Lahoul and
Spiti, and is employed almost entirely for saddle purposes. It is never over
twelve hands, is strongly built, exceptionally surefooted and hardy, but is often
very hard-mouthed and stubborn. A similar animal is the Bhutia pony, which
often attains a height of fourteen hands. A larger and more valuable breed is

that known as the Yarkand pony. It much resembles the Yabu of Afghanistan

;

has a short round body, deep chest, full quarters, and thick limbs—a miniature
English cart-horse. It is an admirable pack-horse, and inured to heavy loads.

It moves at about five miles an hour, and if allowed to preserve that pace
has great powers of endurance. Closely allied is the pack and riding pony of

Baltistan and Kashmir.
7. Asses and l^Iules.—The ass exists in all parts of India and is largely used

as a beast of burden, especially by the dhobia or washermen, potters, tinkers, etc.

As a rule it is badly cared for, its only redeeming feature being its cheapness.
In Kathiawar there is a specially good breed of donkeys, of which the Halar or
Jhalavad white variety is specially deserving of notice. The people of the
interior Himalaya have also a peculiar breed—a very small black animal with
long shaggy hair. This they bring with them when they come down in the winter
months to seek work at Simla and other outer hill stations. Mules seem to

have been known from the most ancient times in India. .£lian says that the
mares are often covered by the wild asses, red-coloured mules being the
result. These are very fleet and impatient of the yoke. They are caught with
foot-traps, and when only two years old may be tamed and domesticated.
They are then taken to the King of Persia. Blanford gives full particulars of

the Asiatic Wild Ass. It is found throughout Central and Western Asia, a few
being occasionally seen in Baluchistan, the Panj4b frontier, and even east of the

Indus in Bikanir and the Rann of Kach.
For many years past the Government of India have made strenuous efforts

to improve the breed of the plains donkeys, and to secvu^ the rearing of a good
quality of mules. They have accordingly supplied donkey stallions and offered
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LIVE STOCK
Pigs THE PIGS AND BOARS

D.E.P.,
iv., 253-

PigB.

Indian
Pigs.

" China Pig."

" Oonntry Pig.'

Pig-skin.

Bristles.

Exports.

Imports.

rewards and prizes for good mules. The Natives of India have, in many localities,

a semi-religious objection to breeding mules. [Cf. Ain-i-Akbari, 1590 (Bloch-

raann, transl.), 132, 152; Linschoten, Voy. E. Ind., 1598, i., 54; Terry, Voy.
E. Ind., 1622 (ed. 1777), 132-4 ; Barbosa, Coasts E. Africa and Malabar (ed.

Hakl. Soc), 49, 76-7, 89-90; Mandelslo, Travels Ind., 1662, 35, 86;
Ovington, Voy. Suratt, 1689, 253 ; Tavernier, Travels Ind. (ed. Ball.), i.,

102, 283 ; ii., 263 ; Hove, Tours in Gujarat, etc., 1787, 53, 67 ; Montgomery
Martin, Hist. E. Ind., ii., 425; Honigberger, Thirty-five Years in E. Ind., i., 72;
Wilson, Cutch Horses, in Journ. Roy. As. Soc, vii., 141 ; Macgregor, Journ. to

Khorasan, 1875, 292-4 ; Wallace, India in 1887, 127, 141 ; Hoey, Monog. Trade
and Manuf. N. Ind., 58, 102 ; Voelcker, Improv. Ind. Agri., 211-2 ; Lawrence,
Valley of Kashmir, 364-5 ; Agri. Ledg., 1893, No. 19 ; 1894, No. 12 ; 1896, No. 3 ;

Govt, of Ind. Resolution, 1S96 ; Journ. Nat. Hist. Calc., vii., 469; Ann. Repta.

Civ. Vet. Dept. in Ind. since 1895-6 ; Ewart, The Penycuik Exper., 1899

;

Mollison, Textbook Ind. Agri., 1901, ii., 10-1, 41-8 ; Pierre and Monteil, Le
Cheval au Soudan, in VAgri. Prat, des Pays Chauds, 1905, v., pt. i., 126-39.]

IV. THE DOMESTICATED PIGS AND WILD BOARS OP INDIA.

Pig or Hog is tlie name applied to different animals of the family SuiD^,
the only representative in India of the sub-division of the Ungulates known
as Suina. Blanford enumerates the following species :

—

Sus cristatus, Wagner ; Blanford, Fa. Br. Ind. (Mammalia), 560-2 ; Indiaji
WiXD BoAE, sur, bad janwar, varaha, paddi, dukkar, pandi handi, tan-wet, etc.

This is the only species, of any interest or importance economically. It is found
throughout India, from the sea-level to an altitude of about 12,000 feet, wherever
there is sufficient shelter, either of long grass, low jungle or forest. WHien
abundant it does great damage to crops. The tame pig of India is probably
derived from the wild animal, and in some places is said to breed with the latter.

Several races of domesticated pigs are met with in India, where religious and
caste beliefs allow of their being kept. In the article on Lard (pp. 701-2) it

will be seen that two chief classes of pigs are spoken of, namely the " China
pig " and "' the Country pig."

S. andamanensis, Biyth , Blanford, I.e. 562-3. The Andaman Pig. A small
animal, some 20 inches high, occurring in the forests of the Andaman Islands.

S. salvanius, Hodgs. -, Blanford, I.e. 563. The Pigmy Hog. In the forests
at the base of the Himalaya in Nepal, Sikkim and Bhutan. Its habits are very
similar to those of s. crisUtUns. It is found chiefly in high jungle grass,
in herds of five to twenty. They are rarely seen, as they leave the forests at night
only, but may be traced to their lairs by the mud coatings of the lower vegetation
left behind them. In Manipur I found this species to form coverings over their
lairs by breaking and throwing down the spiny bamboo.

The pig affords various economic products, the chief of which are

Bristles, Lard, Meat (Pork, Ham, etc.) and Skin. Lard is separately dealt

with under that heading (pp. 701-3) . Pig-skin forms, when tanned, a leather

which is principally valued for saddlery. That of the wild boar is much
thicker than that of the domesticated animal, and consequently offers

more difficulty in the process of tanning and preparation. It is also

used in the manufacture of many small articles of leather-ware, such as
purses, coverings of pocket-books, etc.

Bristles are employed chiefly in the manufacture of brushes, and the
export trade in bristles and othet brush fibres in recent years is very
considerable. For the period 1900-7, the following were the Exports
of bristles and fibres for broom and brush manufacture :—1900-1, 49,682
cwt., valued at Rs. 14,93,685 ; 1901-2, 48,488 cwt., Rs. 13,65,600 ; 1902-3,
70,917 cwt., Rs. 15,79,002 ; 1903-4, 83,258 cwt., Rs. 20,76,331 ; 1904-5,
81,290 cwt., Rs. 18,39,854 ; 1905-6, 93,873 c^vt., Rs. 21,51,028 ; 1906-7,
88,158 cwt., Rs. 17,68,930. Of the total for 1905-6, Madras exported 89,978
cwt. and Bengal 3,604 cwt., and the countries to which the largest quantities
went were—the United Kingdom, 30,485 cwt. ; Germany, 27,874 cwt.

;

Belgium, 24,463, cwt. ; Ceylon, 5,536 cwt. The Imports are compara-
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tively iusiguificant, averaging for 190O-7 ahout 450 cwt. In 1904-5 they

reached 1,099 cwt., valued at Rs. 29,856 ; in 1905-6, 697 cwt., R«. 17,462

;

and in 1906-7, 599 cwt., Rs. 25,219. Mostly from the United Kingdom
and Germany.

Of Bacon and Ham India annually imports large quantities, and the

exports are small. The Imports for 1900-7 were as follows :—1900-1,

1,144,716 lb., valued at Rs. 7,61,782 ; 1901-2, 1,136,959 lb., Rs. 7,47,093 ;

1902-3, 1,231,934 lb., Rs. 8,16.613 ; 1903-4, 1,267,724 lb., Rs. 8,16,223;

1904-5, 1,373,474 1b., Rs. 8,09,678; 1905-6, 1,600,898 lb., Rs. 9,40,140;

1906-7, 1,487,729 lb., Rs. 9,52,715. Almost the whole comes from
the United Kingdom, viz. 1,575,838 lb. in 1905-6, while small quantities

are drawn from Hongkong, Australia, the Straits Settlements, Germany,
and Sweden. The Exports of Indian hams amounted in 1904-6 to

672 lb., valued at Rs. 150, and in 1906-7 to 259 lb., valued at Rs. 160.

The re-exports in 1904-5 were 7,323 lb., valued at Rs. 4,358, but in 1906-7

only 537 lb. Thus, adding together all the available returns of the products

derived from the pig, the exports in 1905-6 were Rs. 21,69,778 and the

imports Rs. 10,17,138 ; and in 1906-7, exports Rs. 17,84,827 and imports

Rs. 10,70,304. The decline in the exports of lard and increase in the

imports point to a serious defect, and the large demand for foreign ham
and bacon is significant. There are thus great possibilities in the future.

TRADE IN INDIAN LIVE STOCK.
Of the estimated number of animals of all sorts (220 million in 1904-5),

about 23 per cent, are annually exported in the form of hides and skins.

But India imports and exports live stock, and by sea as well as across

her land frontiers. Hence the returns under these headings have to be

taken into account. It may be desirable to set forth the Trans-frontier

trade before exhibiting the foreign. In the official statistics the imports

are referred to the following groups—(a) Horses, Ponies, Mules : (6)

Cattle : (c) Sheep and Goats : and {d) Other Kinds. The totals for the

vear 1904-5 were 665,024 animals, valued at Rs. 74,74,928 ; for 1905-6,

'685,732 animals, Rs. 65,30,041 ; for 1906-7, 714,368 animals, Rs. 70,12,607.

The most important are the cattle, 105,726, valued at Rs. 44,04,266 in

1906-7 : the sheep and goats, 166,653, valued at Rs. 6,12,062 : and other

kinds of animals 434,704, valued at Rs. 13,14,543. The chief countries of

supply of cattle are Nepal, North Siam, and the Southern Shan States.

For sheep and goats, Northern and Eastern Afghanistan, Nepal and

Kashmir. Of the other kinds, Nepal, South Siam and North Siam. The

Trans- frontier exports from British India are less important and need

hardly be reviewed. The totals in 1906-7 were 92,644 animals, valued at

Rs. 11,78,866. Perhaps the most remarkable feature of the trade re-

corded as carried by rail and river is the fact that Bengal is the chief

exporting province and the United Provinces the principal importing area.

The next most important receiving centres are Calcutta and Bombay.
Turning now to the transactions by sea, the Imports are most valu-

able under the heading of horses. The total imports in 1903-4 were

valued at Rs. 53,62,833, of which Rs. 52,48,590 represented the horses

brought mostly from Australia into Borabav and Calcutta ; in 1904-5,

Rs. 59,27,625 (horses, Rs. 55,47,939) ; in 1905-6, Rs. 49,41,452 (horses,

Rs. 46,76,055) ; in 1906-7, Rs. 46,55,792 (horses, Rs. 44,88,933). Of

the Exports it may be said the position is reversed, the traffic in horses

being the least important. The total for 1903-4 was returned at
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Rs. 22,27,523, of which Rs. 21,23,214 represented cattle, sheep and goats,

etc. ; 1904-5, Rs. 19,40,129 (Rs. 18,98,380 cattle, sheep, etc.) ; 1905-6,

Rs. 19,33,828 (Rs. 19,07,228 cattle, sheep, etc.) ; and 1906-7, Rs. 22,63,176

(Rs. 22,21,416 cattle, sheep, etc. The horses go mainly from Bengal and

Bombay to Ceylon and Mauritius, and of the others Madras practically

conducts the entire trade, sending the animals to Ceylon and the Straits

Settlements.

CATTLE FOOD AND FODDER.—Exports.—It is somewhat sur-

prising to discover in the published returns of the foreign trade of

India, a heading "Fodder, Bran, and Cattle Food, including Hay and
Straw." This is referred to three groups, as follows—Oil-cake : Rice

bran : Other sorts. The total exports under these three headings were

in 1900-1 valued at Rs. 70,13,826; in 1902-3, Rs. 85,73,627; in 1904-5,

Rs. 97,21,116 ; in 1905-6, Rs. 1,18,15,434 ; and in 1906-7 at Rs. 93,99,644

(£626,642). Of the large amount for 1905-6, Rs. 51,99,194 represented

the value of oil-cake, and Rs. 55,41,825 that of rice bran. Practically the

whole of the Rice Bran goes from Burma and the Oil-cake very largely

from Madras, with a fair amount from Calcutta and the balance, very

nearly, from Bombay. Fully a third of these articles of cattle food is

consigned to the United Kingdom ; another third to Ceylon, the Straits

Settlements and Germany in approximately equal quantities. The balance

goes to Java, the Philippines and East Africa, followed by France, Aden,
Hongkong, Belgium, etc.

Prices of Beef and Mutton.—Particulars are given in Prices and Wages
in India (1904) of beef and mutton in certain localities of Western India

since 1855. During that time they have practically remained stationary :

if anything, cheapened. Taking the average of the quinquennial period

1871-5 as a standard, the price in the Presidency for beef was '25 rupee
a seer (= 2 lb.) ; in Sind "17

; in Rajputana and Central India '16. For
MUTTON, Bombay -31

; Sind -18
; Central India and Rajputana -21. Taking

these as 100, beef in Bombay was (in 1903) 80 ; in Sind 118, and in Central
India and Rajputana 50 ; mutton similarly was 100 (during 1871-5) in

Bombay, and in 1903 it was 97 ; in Sind 144, and in Central India and
Rajputana 95. These results are doubtless fairly expressive of India as a
whole ; but no other returns are available, so that particulars of the other
provinces cannot be furnished.

For trade in Lard and Tallow, see the separate article (pp. 701-3)

;

Hides and Skins (pp. 632-40) ; and Oils (pp. 813-4, 819).
[C/. Institutes of Manu, ii., 41 ; v., 8; viii., 298 ; xi., 139 ; Varthema, Travels

(ed.Hakl. Soc), 1510, 87, 200; Ain-i-Akhari, 1590 (Blochmann, transl.), i., 63 ;

(Jarrett, transl.)ii., 350 ; Linschoten, Voy.E.Ind., 1598, i., 25 ; ii., 10 ; Fryer, New
Acc.E.Ind. andPers., 1675, iii., 118, etc., etc. ; Ainslie, ikfa<. ilfed. , i. , 156, 184,221,
423-5; Moorcroft, Travels, i., 58-9 ; Royle, Prod. Res. Ind., 161 ; Baden-Powell,
Pb. Manuf., 49; Lewin, Wild Races S.E. Ind., 1870,261; Ind. For., x., 339;
XV., 27 ; Season and Crop Repts.]

D.E.P., LUFFA, Car. ; Fl Br. Ind., ii., 614-6
; Duthie, Fl. Upper Gang.

v., 94-7. Plain, 1903, 367 ; Cooke, Fl. Pres. Bomb., 1903, i., 531-3 ; Prain, Beng.
Plants, 1903, i., 519-20

; Cucurbitace^. A genus of climbing plants,
native of the warmer regions of the Old World and one indigenous in
America. Four or five are wild in India.

L. acutangula, Roxb. -, Duthie and Fuller, Field and Garden Crops, 1883 ii 60 t
Ixu

;
Rec. Bot. Surv. Ind., iii., 61,216. The taroi {torai), jhingd, satpatiya, shirdld,
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pikunkai, etc. A little braaohed olimber, met with in Noith>Wfl«t Imlia,

Sikkiin, Amam aiid Eastam Bengal.

I« cultivated in rn<iMt part« of India for it« fruit. Rich Moil whould be eelected, Cultiva-
and the seed sown from March to June in linoe 5 foet apart. When the young tion.
plants are about 4 incheo liigh. supports are reuuired. t ntil the rain* begin, the
first sowings have to lie regularly watered. The fruit is highly eeteemed by
Natives and eaten either in curries or dressed with clarified butter. When fuHy
developed it is about a foot long, but if allowed to grow longer than 4 inohee it

rapidly deteriorates. The seeds poeseao emetic and purgative properties and
also yield uu oil. The fibrous texture of the fruit forms, like that of M^ mfypttmem,
a cheap and efticient fleMh-brush. [Cf. Qollan. Ind. Veg. Oard., 1892, 117-8; Batb-spoacs.

Banerjoi. Agri. CiUtack, 1893, 117-8; Woodrow, Qard. in Ind., 18W, 888-4;
i'irniinger, Man. Oard. Ind. (ed. Cameron), 1904, 168.1

Var. amara ; L. amara, Roxb. ; Prain, I.e. ; Rec. Dot. Surv. Ind., iii., 216 ;

karui-taroi, ghoaha-latA, tita-jhingd, rdnturai, kadu-airola, adavi-bira, etc. Met
with uU over India, especially on the western side. The fruit is largely used in

Native medicine. The juice of the roasted fruit is applied to the temples to oure
headache, and the ripe seeds are generally said to be a sure and safe emetic.

{Cf. Pharmacol). Ind., 1891, u. 8()-l.]

L. SBgyptiaca, UUl. ,- Duthie and Fuller, I.e. 61, t. Ixiii; Rec. Bot. Surv. Ind., iii.,

60, 216. Tlie ghia-taroi, dhundul, bhol, liaaada, dilpaaand, ghoa&le, gutti bira, etc.

A large climber common everywhere and often cultivated, especially in the plains.

The fruit is edible, and when dried forms a structure of interlacing fibres, used as

a flesh-brush in the Turkish bath or as a substitute for the bath sponge, and haa
more recently been made into boot-socks. The seeds are emetic and cathartic Boot-focka.

and yield an oil. [Cf. Dodge, Useful Fibre Plants of the World, 1897, 229 : Wood-
row, I.e. 333-4.]

L. echinata, Hoxb.; bindaal, janthori, kukad-vel, etc. A small climber, native

of Gujarat, Sind and Bengal (Purneah and Dacca). The fruits ripen in the cold

"weather and are medicinal, as is also the stem. It is a bitter tonic and powerful

diuretic. [Cf. Pharmacog. Ind., 1891, ii., 81-6; Sen, Orig. Ret. in Treatment

of Trap. Diseases, 1902, 96-8.]

D.E.P.,
v.. 109-13.

M
MALACHRA CAPITATA, Linn. ; Fl Br. Ind., i., 329 ; Cooke,

Fl. Pres. Bomb., 1903, i., 99 ; Duthie, Fl. Upper Gang. Plain, 1903, 84

;

Malvace-«. The Jean {han)-bhendi.

An erect annual, native of West Tropical Africa and of Tropical America ;

introduced into India and now plentiful throughout the hotter damp tracts

from the Unit«d Provinces to the Kamdtak. It yields an excellent fibre, 8

to 9 feet long, which experts have decided is little if at all inferior to jute. It Jut«

was at one time hoped that Bombay through the cultivation of this plant might Subetitute.

secure a good and profitable substitute for Bengal Jute. These expectations

have never been realised, but the plant in some parts of the Presidency has
become so abundant as to be often viewed as indigenous. [Cf. Offic. Correspond,

on Ezper. Cult, in Bomb., 1878-82 ; Agri. Ledg., 1896, No. 6, 30 ; Dodge, Useful

Fibre Plants of the World, 233 ; Woodrow, Oard. in Ind., 1899, 184 ; Imp. Inst.

Tech. Repts., 1903, 69.]

Kamela.

MALLOTUS PHILIPPINENSIS, Muell. Arg. ; Fl. Br. Ind., D.E.P.,

v., 442 ; Gamble, Man. Ind. Timbs., 1902, 619-20 ; Talbot, List Trees, etc., v.. 114-24.

1902, 316 ; Hooper, Agri. Ledg., 1905, No. 4 ; also Kept. Labor. Ind. Mus.

(Indust. Sec), 1905-6, 30, 33-4 ; Rec. Bot. Surv. Ind., iii., 101 ; Brandis,

Ind. Trees, 1906, 590 ; Euphorbiaceje. The kamela, kamala, kambild, ruin,

rori, sinduri, shendri, punag, tung, gangai, rolli, puroa, kapli, kuinkuina,

kurku, tawthidin, etc. A -small tree, usually with a buttressed trunk,

occurring along the foot of the Himalaya from Kashmir eastwards (rising

to 4,500 feet in altitude) ; also in Bengal, Central, Western and Southern

India ; Burma ; the Andaman Islands and Ceylon.
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PHILIPPINKNSIS THE KAMELA DYE

jjyg^ j)yg^ Tho most important product of this tree is the kamela powder—

a

Dye formed of the red glands found on the surface of the capsule. It is used

chiefly for imparting to silk a bright orange or flame colour. A full account of

CoUeotion.

.

the history of this dye is given in the Dictionary. In collecting the powder, the

ripe fruits are placed in a cloth or sack, and beaten until the glandular pubescence

is removed. In some districts the fruits are simply rubbed between the palms

of the hands, or are kneaded with the feet on the ground. The powder thus

obtained is then sifted to free it from the fruits and broken pieces, and in this

Adulteration. condition it is ready for market. Through careless collection or fraudulent

admixture, the commercial article, however, is often met with in a very impure

state, and this may partly account for its neglect by the Native dyers and the

decrease in its consumption.
The following abstract of the available information regarding the chief

localities and collecting areas may be given here :

—

Bengal. Bengat.—The tree is fairly abundant in the forests of Puri and Singhbhum,
but is scarce in other localities. In the Puri Division it is said to occur in abun-
dance in the southern tracts. It grows wild in the forests, but attains greatest

perfection in open situations. Flowers and fruits heavily on lands leased to

the Khonds, who clear away all other tree growth, and carefully prune the trees

every year. In the thick forests it bears few flowers and fruits. The flowering

Season. season is in December, and the fruits mature in January to February. The
fruit of the Bengal plant is larger than that of the United Provinces, and

Supply. doubtless yields a more abundant and better colouring matter. The dye was
formerly procurable in large quantities from Raman Lall Das of Elam bazar,

Birbhum, at Rs. 13 to 14 per maund.
U. Prov. United Provinces.—Occurs in great quantity throughout the Kumaon, Garhwal,

Abundance. and Ganges Sub-Himalayan Forest Divisions. It grows wild, for the most
part associated with sal (suorea rohuHta). Is common in the Dun; in a few
places might be said to form almost the principal tree met with. In spite of

its prevalence, there is now, however, no trade in the dye, which could be
landed at a railway station for Rs. 10 to Rs. 12 per 100 lb.

Panjab Punjab.—Very abundant in the Nurpur forests, Kangra. About 30 maunds
Prices. are annually exported from Nurpur, where it is sold at the rate of 4 seers per

rupee. The cost of 100 lb. would thus be Rs. 12-8, or, delivered at the nearest
station, Patankot, would come to Rs. 16. At Amritsar it is said to fetch Rs. 20
a maund. Kamela is imported into Rawalpindi from the Hoshiarpur district at
the latter price. The tree grows in abundance in the Simla forests, but the
dye is not gathered.

Bombay. Bombay.—The Belgaum district is the principal collecting ground for Western
India. Abovit 4,000 lb. are sold locally every year at 4 to 6 annas per lb. The
price of 100 lb. delivered at Belgaum railway station is Rs. 12-8.

Madras. Madras.—Widely distributed in the Gamsur taluk of the Ganjam district.

Production. the annual output varying from 30,000 to 35,000 lb. The cost price at Madras,
including transport and delivery, is Rs. 20 to Rs. 40 per 100 lb. In Madras City
there is no local demand for kamela, and the dye from Ganjam is all shipped to
England and the Continent.

Burma. Burma.—More common in Upper than in Lower Burma. The dye collected
is estimated to cost at least double what it does in North India. There
do not appear to be any regular market rates, but the prepared powder can
be obtained in the jungles at Rs. 5 per viss.

Indian ladlaa Methods of Dyeing.—Hooper gives the following account of the
Methods. method of dyeing pursued in Belgaum :

—"Two lb. of silk and 1 lb. of carbonate
of soda are placed in a vessel of water and boiled for a short time. As soon

• as the silk softens, it is removed. In the same water are then placed 20 tolas of
kamela powder, 2| tolas of jinjili (Sesamum) oil, \ lb. of alum, 1 lb. of carbonate
of soda (in addition to the 1 lb. previously used). This mixture is boiled for

Mulberry Silk. a quarter of an hour, and then the silk is replaced in the vessel and taken out
after another quarter of an hour's boiling. The colour is deep yellow." In the

Taaat SUk. Central Provinces, in dyeing ta:Sar silk, the powder is first mixed with the ash
of the myrobalan {TerminaUu Arjiuia) and then put in water and allowed to
stand till the sediment subsides. The water is then decanted into another
vessel in which is placed finely powdered lodh (Sytnjtiocos I'aeemosn) bark. The
tasar silk is next soaked for six hours in the preparation ; then taken out and
dried, put back in the fluid, dried and again submerged till the fabric obtains
the desired shade.
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Mtdlctat.—Kamtla is uaed as an anthelmintio for tlie expubion of tapo' Medicine.
worm, but its utilinntion ia said to be almost obsolete, and in 1808 it waa
omitted from tho Hritifih Pharmaoopoeia. The seeds yield 0*88 per cent, of a
bland oil. Accordiiix to Gamble, the wood ia of little use as timber, but is OIL

valued as a Fuel. The bark has been reported to be used for TAmrnro leather. TUnbar.

but Prof. Hummel of Leeds found only 6-6 per cent, of tannin in a sample
submitted to him for examination. [Cf. The Bower Mantucript (Hoemle,
transl.), 1893-7. 103. 186; Pharmacog. Ind., iii., 296-300; Lawrence. Valley

of Kashmir, 1895, 68 ; Monographs, Dyes and Dyeing :—Fawcett, Bomb,, 1896,
31 ; Haider. Madras, 1896, 8 ; Ruaaell, C. Prov., 1896. 19-20 ; Hadi, U. Prov.,

1896, 80 ; Sule, Berar, 1896, 6 ; Hummel and Perkin. Tinctorial Prop, of Ind.
Dye-stuffs ; Perkin, Class, of Ind. Dye-atuffa, in Imp. Inst. Journ., March 1897;
Perkin, Colouring Matter of Cotton Flowers and Note on Hottterin, contrib. from
Res. Lab. Dvoinp; Dept. Yorkshire, Col. 1897 ; AduUerat. of Kamala, Journ.
Soc. Chem. Indust., Jime 30, 1900, xix.. No. 6 ; Dutt, Mat. Med. Hind., 1900,
232-3 ; Imp. Inst. Journ., 1900, vi., 209 ; Rept. Cent. Indig, Drugs Comm.,
1901, i., 120 ; Agri. Ledg., 1902, No. 1, 52 ; 1905, No. 4 ; Imp. Inst. Tech. Rept*.,

1903. 216-7, app. 213-6 ; Joret, Les PI. dans L'ArUiq., etc., 1904, ii., 348.]

MALT LIQUORS and Indian Bpewinfir.—The manufacture of

Beer embraces two distiiut operations

—

MALTING and Bhewino.
In the time of Herodotus (450 B.C., bk. ii., ch. 77) there was no separate

name for beer ; he accordingly speaks of the Egyptians as making wine
from barley. Dioscorides, Galen and others condemn beer as prejudicial

to the head and nerves.

History.—The Hindus, as well as most of the aboriginal tribes of India, have
been acquainted with both distilled and fermented beverages from very ancient
times. But it is curious that while full particulars exist regarding the more
advanced art, viz. that of distillation, the rationale of malting as a distinct

stage in the production of fermented beverages does not appear to have been
understood. Indeed it has been contended that, even in England, malting as
a separate operation was not known until the time of Henry VIII., when the use
of hops was also discovered. A fermented but non-distilled liquor may be said

to have been prepared all over India, the materials varying according to the
region or people, but in no instance has malting as a distinct and necessary stage
been recorded. And what is perhaps even more striking, a fermented beverage
made from grain would seem, so far aa India is concerned, to have been more
closely associated with the Mongolian than with the Aryan races. With the
latter branch of the human family sweet liquids, such as honey and water, aane>
juice and water, or the sap of various palms, were fermented into beverages
that would more closely correspond with the ancient mead of England or the
ales subsequently in favour, than with the beer of modem trade. It would
be thus easy to understand why the art of malting was not known, since

unnecessary, indeed almost impossible, under these circumstances. The most
general Indian name for fermented sweet liquors is possibly tdri, though
sendhi is sometimes used almost sjTionymously, while pachuxii (or handia and
marua) denote malted and fermented beverages made from grain, mostly rice,

though barley and millet are also utilised (see p. 840).

The English word " beer " came through the Anglo-Saxon beor and the German
bier—words which indicate the grain used in the fabrication of the bever-
age. The Asiatic word which in meaning most closely approaches " beer

"

seems to be buzah or buza, a Turkish word adopted into Persitin tmd ultimately

into many languages in India and Africa. It is, however, the name more used
by the well-informed, pachwai being the every-day word for beer or malted
liquor made from grain. Shaw (Travels, etc., 1757, 407) speaks of the Egyjitians

making a fermented and intoxicating liquor, known as bouzah, from barley.

Moorcroft (Travels, 1819-25, i., 162), while describing Ladakh, says that

the inhabitants make " a sort of beer called buza from barley, the grain of

which is parched and ground, and the flour mixed with rice which has
been softened by steeping in water. The powder of the root of some bitter

and aromatic plant that grows higher up in the moimtains is added to the mixture,

and the whole is put into a press to squeeze out the water, and dried. When
required for use a piece of the dry cake is thrown into a vemel of water, and in
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the course of three or four days fermentation takes place and the Hquor is ready

for drinking." In another passage, Moorcroft remarks, " The Tibetans never

drink plain water if they can avoid it. The wealthier drink grape-juice and

water, or sherbets ; the poorer, a beverage called huza by the Kashmiris, and

Chang hy the Tibetans, which is made from barley. The grain is boiled until it

is soft, and then dried ; to about 10 lb. of this softened grain, three ounces of

the dough used for wheaten cakes, but dried and pounded, are added, and the

mixture is put into a bag and kept in a warm place until it ferments, which it

does usually in two or three days. Equal measvu-es of the prepared barley and

cold water are put together in an earthen vessel. After standing for two days

the fluid is strained off ; a similar quantity of water is again added, and treated

in the same manner, and the beverage is the liquor called chang." " The grains

remaining after infusion are dried, and ground into fioiu-." The above passages

bring to mind the account of buzeh as given by the Emperor Baber in his Memoirs

(1525, 283, 294), speaking of Sewad and Bajour (practically the same country),

and thus three hundred years before Moorcroft's time. The passage has already

been quoted under Eleusine (p. 520), and there would seem little doubt that the

substance called kim, which was "round hke a loaf," was the softened grain

(whether barley or marua), with its ferment and bitter flavoiiring ingredient,

taken from the cloth in which squeezed to deprive it of its moisture,

and thus compressed into what might easily be described as a sort of loaf.

Aitchison {Fl. Lahul, Journ. Linn. Soc, 1869, x., 76) says that " from barley,

as well as from rice (' drai, ' ' dai ') a kind of beer is made, called chung." In

making chang, a ferment is used, called pah, imported from Ladakh in the form

of dry yeast. " The Lahulees admit their ignorance as to its natiu-e and their

non-ability to make chung without it." In the Hemp Drugs Commission's

Report (1894. i., 157) mention is made of a liquid preparation used in Sholapur,

Bombay, under the name hoja, which consists of a gruel made of juar (Sorghum,

p. 1040) flavoured with hemp and a little Nux vomica.

The practice of making buza or beer from barley is thus quite as ancient

in India, very possibly, as in Europe. In passing it may be added that the

great conquering Emperor Baber tells us he did not like " buzeh " because of its

bitter flavour—the Indian objection to-day to European beer. (See Cannabis

sativa, p. 257.)

Under Coix (p. 396) particulars will be found of the Naga hills beer, known
as dzu. This is, undoubtedly, a fermented beverage made either from coix

or rice or both mixed, the one fermented and the other not. Grain is placed

in a large wooden trough and hot water poured over it. It is then left to malt,

and, when this stage is complete, a further quantity of boiling water is added.
In three days' time the liquor is in prime condition, and by the fourth or fifth

day it becomes intoxicating. It has already been pointed out that the dispersion

of coix grain over India and Burma accompanied the Mongolian invaders, and
further that the name kasi or kasai or some obvious derivative from that word was
conveyed to remote countries and into diverse tongues.

Ferments.—Bergtheil {The Study of Fermentation as Applied to

Agriculture, in Agri. Journ. Ind., i., pt. i., 68-75
;
pt. iii., 230-6) reviews

some of the more interesting modern opinions regarding Fermentation.
Among all races and in every age, he says, we find a knowledge of some
means for the production of alcohol, all fundamentally depending on
the fermentation of sugar. In many instances the initial action is the

conversion of starch into sugar by an enzyme action,—the " malting
"

of barley. The grains are placed under conditions favourable for ger-

mination, and when the production of a soluble, easily assimilable food
for the infant plant has been accomplished, the grains are killed. The
further stage, namely, the fermentation of the sugary fluid into alcohol,

is ordinarily accomplished by a fungus, known as yeast. " In Western
countries," writes Bergtheil, " yeasts and their actions have been care-

fully studied, and pure cultures of special yeasts, which have been found
most suitable for the production of the particular type of fermentation
desired, are deliberately introduced and their growth most carefully

regulated and guarded ; in other cases, such as those we are familiar with
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in India, wild yeasts are allowed to gain access from the air and grow
in the liquid to be fermented, but under all circumstances a yeast or

closely allied organism is nocessary to the process."

From the facta already briefly reviewed, it may be inferred that this

art of fermentation is fairly understood in India. In most Excise Keportt

of Bengal mention is made of a ferment known as bakhar—a compound
prepared from the roots and leaves of several plants (names unkriown,

but innocuous) (see Spirits, p. 1047). In most cases the yeast used is con-

veyed from one brew to another. The bakers of the lower provinces of

India, for example, regularly purchase their supply from the palm-wine
(tori) manufacturers. In Upper India numerous ferments are known.
For example, while travelling in Kullu and Ladakh my attention was
drawn to the ferments employed by the people in these countries. I

found that in Kullu the brewers of sur (grain beer) sent, just as Moorcroft

tells us, up country for the root of a herb which they employed in brewing.

In Kullu this isknown a,&mathosan, and seems to be a species of Llfftistlciiiu,

The root is reduced to powder and mixed with damp barley flour. Fer-

mentation is soon set up, and the mixture is then baked into cakes and
dried. These are sold under the name dheli, and are said to preserve

the fermentative germ for an almost indefinite period, and may be used

either by the baker or the brewer as desired. In Ladakh I was unable

to discover the plant employed, but the cakes are there known by the

name paps (see above, pab). [Cf. Ann. Rept. Ind. Mus., 1894-5, 35.]

In Manipur I discovered that the powdered stems of a leguminous

plant (possibly a species of MiUettia) were employed as the fermenting

material, and Mr. C. B. Clarke says that in the Khasia hills the people

procure fermentation from the flowering spikes of a Ithf/nrospora.

[Cf. D.E.P., v., 131-6; Lawrence, Valley of Kashmir, 1895, 82.]

Hops and Substitutes.—On more than one occasion the effort has

been made to cultivate hops {HumuluH Lapulus) in India, but with

indifferent results. The amount required by the brewers in India is

annually imported. Hooper {Rept. Labor. Ind. Mus. (Indust. Sec), 1906-7,

12) gives the results of his chemical examination of a sample of hops

grown in Kashmir. By way of comparison, he exhibits the amounts of

resin (ascertained by Coez's benzol method) in certain trade samples :

—

Californian, 21-0
; East Kent, 18-7

; Kent, 17-8 ; Bohemian, 15-6
; North

French, 14-8 ; Kashmir, 13-2 ; and other Indian samples, 12-9. Thus

Kashmir is not far behind French hops.

By the Indian makers of liquors, various substances are used as sub-

stitutes for hops, the most general being the distiller's bark (see Acacia

leucophlcea, p. 15), but in this connection it may be of interest to

invite attention to the suggestion that the soma of the ancient classical

writers may have been the astringent stems of Ephedra {D.E.P., iii.,

247-51) employed in place of hops, and not as itself the source of the

liquor of which so much has been written.

Barley.—All forms of barley (p. 643) are not equally suitable for

brewing any more than all forms of coix are suited (see p. 396). The best

Indian barley comes from Northern India (United Provinces and South

Panjab). Plumpness of grain and uniformity in weight are desirable.

The finest Indian samples weigh 56 lb. per bushel. The grain must also

be bright in colour and not " steely "—the condition of most of the

samples from the plains. But above all, it must be living and capable
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of active germination during malting, and must not have germinated

before reaching the brewery. Damaged grain will rot during malting,

and thus lower very greatly the value of the material. {Cf. D.E.P., v., 128.]

The grain must be thoroughly screened and winnowed before it is

placed in the steeping-vats. It is now conveyed to the malting-floor,

where it softens and germinates. Simultaneous and uniform malting

is essential. When malting is completed, the grain is again screened to

remove the rootlets, then crushed, infused with water and hops added.

The infusion is next fermented, and shortly after the liquor is ready

for bottling and casking.

Indian Indigenous Brewing.—No one has hitherto attempted to produce a

definite statement of the art of brewing and of the beverages produced for the

whole''of India. In the Excise Reports issued anmially by the various Provincial

Governments, brief paragraphs now and again deal with what appear to be

beverages akin to beer and ale. As already explained, pachwai is made from
fermented grain, mostly rice ; it is thus a form of beer, but when distilled it

becomes a kind of spirit or whisky, and in that case is called phatika or madira.

On the other hand, toddy or tari (palm juice) fermented, but not distilled,

corresponds very closely with the theoretic definition of ale, and when distilled

becomes the spirit generally called arak. But palm juice is often drunk without

being fermented, and is then spoken of as " sweet tari." For this purpose the

law requires that a private person tapping his own trees must wash the interior

of the collecting vessels with lime-water so as to prevent fermentation taking

place. -' Similarly a sweet drink or fermented ale is often prepared from mahua
flowers.

In the Excise Reports for both Bengal and Assam, pachwai and tari are

mentioned. (See Oryza (Revenue), p. 840. ) The hcenses granted for home-brewing
of pachwai are explained : these are issued (mostly to hill tribes) without limit as

to quantity, but at a fixed annual fee. The beverage cannot, however, be sold.

In the Central Provinces the revenue from tari consists of license fees paid for

the right to manufacture and to vend. But pachwai and sagda are in these

provinces spoken of as " Native Beer." [C/. Hooper, Rept Labor. Ind. Mus.
(Indust. Sec), 1903-4, 35.] In the reports of the United Provinces reference is

given to tari (the juice of Homssns), to sendhi (the juice of ruieni^ic), to hoza, a fer-

mented liquor made from rice, and to darbahra, a fermented beverage from
various herbs (not known). Of Madras, mention is made of both sweet and fer-

mented " toddy " collected from the cocoanut, sago, palmyra and date palms, also

from a palm not previously recorded as affording the juice, namely the dadasal

or dadsel {Arentm jri</htii). Of Bombay toddy, it is said the revenue in

1903-4 came to Rs. 15,52,000. This was raised both by a tree tax and a vendor's

license. The chief trees tapped are the date palm, the brab {Pnitnyra) and the

cocoanut. The total number of trees tapped in 1903-4 was 231,245. Unlike
Madras, tree-tapping for sweet toddy is not permitted, as fermentation is said to be
set up immediately the juice is drawn from the stem. In a special experiment
separately reported, thirty-two brab trees yielded in Salsette during the month

—

February 16 to March 15, 1904—a total of 176 gallons of toddy. The Burmese
reports speak of " fermented " liquors under two headings—(a) other than
tari, and (b) tari. The consumption of fresh tari is allowed without being
subject to a tax, and the owners of trees may sell the juice obtained from
their trees to professional tari makers without paying any fees. Of the non-tari

beverages, mention is made of kaung, seinye, hlawza and seye. These are said to

be manufactured from rice, fermentation being procured by yeast. It would seem
that a mistake may have been made regarding both the grain and the ferment.
Coix is certainly largely employed by the hill tribes, but the ferment need not
be yeast as understood in Europe. (See Bassia, pp. 118-9 ; Borassus, pp. 170-1

;

Caryota, p. 286 ; Cocos, pp. 361-2 ; Phcenix.p. 886 ; Setaria, p. 988 ; Spirits, p. 1047.)

European Beer.—Turning now to Indian beer brewed after the European
method. In the writings of the early European visitors to that coiuitry, frequent
mention is made of " beer " or of " country ale," but whether these were malted
beers or merely the various sweet-liquor beverages already indicated, imder the
name toddy or tari, it would be difficult to say. The English word "toddy"
comes, of course, from the Indian tari, and was originally, and in India is to-day,
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the fermented Bap of the tar palm. Friar Jordaniu ( l.')28 a.o.) «peaka of the tree
that gives all the yeiu- round a white liquor, pleasant to drinic, which tree is

called tart. Sidi Ali Reis refers to the wine obtaine<l in Gujarat from the tari

tree. On the other hand, Mandelslo (Travels, in OloariuN, Hist. Muscovy,
etc. (Davie8, trnnsl.). 14; also Hobson-Jobson (ed, Crooke), 738 mentions that
the captain uf the Hhip in which he journeyed to Sural had excellent good sack,
English boor, French wines, arak, and that ttiey pn'pnred from tlie latter good
pundj (palepunzen). Ovington {Voy. to Suratt, 1089, 238, 305) says "no Malt
drink is made in India" ; and again, "Europe Wines and English Beer," though
expensive, were " yet purchased antl drank with ple«isuro." Tavemier {Travels.

1076 (ed. Ball), ii., 368) tells us that the President gave him a large ca«k of
'

' Englinh beer " to take with him to Batavia, M'here none could be had. Birdwood
and Foster (E.I.C. First Letter Book (Introduction), xxi.) describe the "Cock
Ale " in use in the 17th century. It consisted of a bruised cock (the older the
better) with 3 lb. of raisins, mace, cloves, etc., two quarts of sack and ten gallons
of ale, the whole being left to ripen as with other ales. Punch was another
special Indian preparation, and " milk punch " has survived to the present day

—

the last of a long list of -\iiglo-Indian preparations—a sort of home-brewed or
concocted liquor. [For further particulars see the articles on'Oplum, pp. 845-61,
Tobacco, p. 796. and gpirits, pp. 1043-8.]

Indian Breweries.—Within recent years " Country Beer " has come
to mean beer brewed in India after the European system. The first

European brewery in India was started in 1825 by a Mr. Henry Bohle at

Meerut and Mussourie, but in time the business was taken over by Mr.

John Mackinnon. It was not, however, until 1870 that the enterprise

became successful. In the meantime, between 1850 and 1860, several

breweries were started on hill stations. The official statistics of the

larger establishments show that in 1880 there were seventeen breweries in

India producing 1,974,578 gallons of beer made after the European system ;

in 1890, 22 breweries producing 5,192,572 gallons ; in 1900, 26 breweries

producing 4,947,841 gallons ; and in 1904 there were 27 breweries pro-

ducmg 6,219,761 gallons, of which the Commissariat Department purchased

2,839,177 gallons, or a little under half the production. These figures

abundantly demonstrate the rapidity with which brewing had de-

veloped, and its present position. The breweries and shares of production

in 1904-5 are as follows :—Panjab, 8 breweries and 2,233,955 gallons
;

United Provinces, 6, and 1,451,796 gallons ; Madras, 4, and 416,852 gallons
;

Mysore, 3, and 700,281 gallons ; Bombay, 1, and 558,767 gallons ; Balu-

<;histan (Quetta), 1, and 338,580 gallons ; Burma (Mandalay), 1, and
306,396 gallons ; Central Provinces (Jabbalpur), 1, and 130,194 gallons ;

Bengal (Sonada), 1, and 82,940 gallons.

Consumption of country-brewed (English) beer and ale by the Natives coiisiui4>tion.

of India is not important, though in some pro\ances it is more extensive

than in others. In Madras these beverages are fairly popular, especially

in the hill districts, and in the Panjdb mention is made in the Excise

Reports of the demand being on the increase.

External Trade Returns.—The rise and fall in the popularity of Trade,

imported ale, beer and porter may be said to mark the steady progress

of European opinion against the use of strong drinks, and of large

quantities of liquors of any kind in tropical countries. The first

importation of beer from London recorded in modern commerce may Eaj^ importa.

be said to have been consigned from Hodgson's brewery in 1816. This

was ultimately known as "Hodgson's Pale Ale." By 1825 the beers made
by Bass, AUsopp, Ind and Smith, etc., had found their way to India.

It is witliin the recollection of those still living that a guest was supplied

with a basket of four or six bottles of beer and was supposed somehow
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to get through that supply during the repast. For many years this practice

has died out, and the demand been steadily made for a higher grade, lighter

beer. This was first met by the Indian brewers. But in time there ap-

peared on the Indian markets not only new firms with light ales and beers,

but all the older ones had to respond to the popular desire, and in conse-

quence of this keen competition the Indian breweries lost temporarily

some portion of the position they had attained.

Imports.—To contrast with the Indian production, already given,,

the following figures of the import trade may now be recorded. In 1900-1

India received of ale, beer and porter, 3,226,534 gallons, valued at

Rs. 46,82,648 ; in 1902-3, 3,820,938 gallons, valued at Rs. 51,66,378
;

and in 1904-5, 4,607,530 gallons, valued at Rs. 60,41,973 (£402,798), or

say, on an average, two-thirds the quantity brewed in India. In sub-

sequent years the imports were :—1905-6, 5,002,448 gallons, valued at

Rs. 62,95,616; and in 1906-7, 4,916,294 gallons, valued at Rs. 60,27,011.

Of these foreign imports by far the major portion comes from the United
Kingdom. Out of the totals mentioned, for example, the United King-

dom supplied in 1900-1, 3,014,064 gallons ; in 1902-3, 3,581,544 gallons,-;

and in 1906-7, 4,506,145 gallons, the only other important country being
Germany, with an average of over 200,000 gallons 'for each of the past

five years. The receiving ports are Bombay—the chief emporium for

the large military towns of Northern India—followed by Burma, Bengal,

Sind and Madras, in the order of importance named. It seems, however,
that some of the beers imported from England may be of German origin,

though it is perfectly true that Pilsener and Lager are now merely trade

names for certain qualities of light beers, and do not necessarily denote
German manufacture.

[Cf. Battershall, Food Adult, and Its Detect., 1887, 132-56 ; Southby, Practical
Brewing, 1895 ; Allen, Comm. Organ. Anal., 1898, 80-5 ; O'Gorman, Malt Liquors
of Ind., in Ind. Med. Gaz., 1899, 200-3 ; Blount and Bloxam, Chem. for Engin.
and Manuf., 1900, 189-208 ; Blyth, Foods, Their Compos, and Anal., 1903,
410-1, 408-40 ; Journ. Soc. Chem. Indust. (numerous passages).]

MANGANESE ; Ball, Man. Econ. Geol. Ind., iii., 326-32 ; Bose,
Manganese-iron and Ores of Jabbalpur, in Rec. Geol. Surv. Ind., 1888, xxi.,

pt. 3, 71-89
; 1889, xxii., pt. 4, 216-26 ; 1904, xxxi., pt. 1, 47-8

;
pt. 4,

235-6
; Holland, Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxii.,

pt. 1, 13, 55-63
; 1906, xxxiii., pt. 2, 94-100 ; Fermor, Trans. Min. Geol

Inst. Ind., 1906, i., 69-131. In India the commonest ores are psilomelane,

a complex manganate ;
braunite. a sesquioxide and silicate combined

;

and pyrolusite, or the black peroxide. The peroxide has the following
names, kolsa-Jca-pathar, ingani, nijni, iddali kalu, etc.

Production.—In 1906 India took the first place among the manganese-
producing countries of the world. In 1903 the output was 171,806 tons

;

in 1904, 150,297 tons ; and in 1905, 253,896 tons. The most important
deposits occur in the Central Provinces, Madras, Central India and Mysore.
In 1905 the production of the Central Provinces was 159,950 tons;
in Madras, 63,695 ; and in Central India, 30,251. Investigations into the
manganese-ore deposits of India were started in 1903-4 by the Geological
Survey, and a summary of the results is given by Fermor. It has been
shown that the deposits can be classified into (a) braunite, psilomelane
and pyrolusite, associated with and derived from manganese-bearing
silicates in the Archaean schists and gneisses. Examples occur in Narukot
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in Bombay ; JhAbua in Central India ; Bdlaghdt, Bhanddra, Chhindwira
and Nagpur in the Central Profinces ; Ganjam and VizaKapatara in

Madras. (6) Psilomelane and pyroltuite, in part superficially formed on
outcrops of rocks of Dharwar age, with which the ores are also embedded.
These occur in Singhbhum in Bengal ; Dharwar and Panch Bfahala in

Bombay ; Jabbalpur in the Central Provinces ; Sandur hills in Madras.
(c) PsilomeUine arid pyroltuite, associated with or contained in laterite.

These occur in Belgaum and Satara in Bombay ; Jabbulpur in the Central

Provinces.

CbM ceatna.—Panch Mahals in Bombay ; Jhdbua in Central India;

B61agh4t, BhandAra, Chhindwira and Nagpur in the Central Provinces
;

Vizagapatam and the Sandur bills in Madras ; and Shimoga district,

Mysore, are the localities in which economically important deposits are

located and worked.

Uses.—The uses to which the ores of manganese are put are somewhat u«

varied. The peroxide is extensively employed in glass-making, to destroy

the green colour. The same oxide is used in porcelain painting and glazing

for the fine brown colour it yields, while violet colours are got from the

carbonate {Ind. Art at Delhi, 1903, 22). The ores are now mainly em-
ployed in the manufacture of ferro-manganese for use in the manufacture
of mild steel. For use in steel-making, manganese ores should not contain

more than 0*25 per cent, phosphorus, nor more than 10 per cent, silica.

Under conditions laid down by the Carnegie Steel Company, ores con-

taining less than 40 per cent, manganese and more than 0*27 per cent,

phosphorus or 12 per cent, silica may be rejected at the option of the

buyer. Holland deplores the exports, since " the whole industry is at

present equivalent to a heavy loss to the country." The ore e.xported is

worth perhaps Rs. 30 a ton,' whereas India gets merely the margin left after indu't sh«t« in

paying the heavy freight charges, and possibly Rs. 15 a ton can be regarded ^^^^

as the profit divided between the railways, the miners and the owners. He
then concludes :

" If a flourishing steel-manufacturing industry existed

in the country, much of the manganese would be retained in India, and
the lower-grade ores would be economically developed. As it is, our

manganese-ore is being exported to the three great steel-producing countries

—England, United States and Germany."
Trade.—As regards foreign trade, the Exports have in recent years Trade,

shown a considerable increase, especially in 1905-6. In 1900-1, they

amounted to 2,613,394 cwt., valued at Rs. 12,51,639 ; in 1904-5, to

3,618,909 cwt., valued at Rs. 24,07,681 ; and in 1906-7, 9,859,855 cwt.,

valued at Rs. 70,88,280. The largest quantity goes to the United King-

dom, viz. in 1906-7, 4,392,130 cwt. Then follow the United States,

2,786,400 cwt. ; Belgium, 1,971,614 cwt. ; France, 669,710 cwt. ; Holland,

40,000 cwt. In the same year the share of Bombay in the exports was

7,010,863 cwt.; Madras, 2,130,701 cwt.; Bengal, 718,291 cwt. Tables

showing the variation in the price of manganese ore at the United Kingdom
ports since 1890 are given by Holland. In 1903 the price for ore carrying

over 50 per cent, of the metal, delivered at United Kingdom ports or at

New York, ranged between 9 and 10 pence per unit, or in other words,

an ore containing 52 per cent, manganese would be valued at 39 shillings

a ton. These prices have considerably risen since, and during 1906 reached

16 pence per unit, the higher rates having greatly stimulated production

in India.
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MANGIFERA
INDICA /.(•THE MANGO PLANT

[Cf. Rev. Min. Prod. Ind., 1893, 12 ; 1894, 22 ; 1895, 46-7 ; 1896, 47-9 :

1897, 47-8 ; Jeremiah Head in Journ. Iron and Steel Inst., 1896, No. ii. ; The
Min. Indust., 1897, vi., 470-1 ; 1899, viii., 424 ; 1901, x., 445 ; Eept. Chief Inspect,

of Mines, Ind. ; Levache, Manuf. of Varnishes, etc. (Mcintosh, transl.), 1899,

309-13 ; Thorpe, Diet. Appl. Chem., 1899, ii., 498-500, etc.]

D.E.P.,
v., 146-57.
Mango.

Cultiva-
tion.

Soils.

Inarching.

Planting Out.

Manuring.

Distance Apart.

MANGIFERA INDICA, Linn. ; Fl. Br. Ind., ii., 13 ; Talbot,

List Trees, etc., 1902, 113 ; Gamble, Man. Ind. Timhs., 1902, 211-3
;

Duthie, Fl. Upper Gang. Plain, 1903, 189; Cooke, Fl. Pres. Bomb.,

1903, i., 273-4 ; Brandis, Ind. Trees, 1906, 206 ; Anacardiace^. The
Mango Tree, am, uli, jegacJiu, gharidm, tsaratpang, marka, mawashi,

mad, mangas, mdmadi, mavina, thayet, etc. A large evergreen tree of the

Tropical Himalaya, at 1,000 to 3,000 feet, from Kumaon to Bhutan,

the Khasia hills, Burma, Oudh, lower hills of Bihar, and in the Western
Peninsula from Khandesh southwards. According to De CandoUe it

is a native of the south of Asia or of the Malay Archipelago.

The mango has been known and cultivated all over India from a very remote
epoch. It is closely connected with Sanskrit mythology, and finds a place in

old Hindu tales and folklore. Mention is made of it by Friar Jordanus, who
wrote about 1328, and by most of the early Indian travellers. Varthema in

1510 describes it under the name of amba, and Baber, in 1526, speaks of the
excellence of the frviit. Again Garcia de Orta, in 1563, writes that those of

Hormuz are so good, when in season, that no other fruit can be sold ; he then
describes the various kinds known.

Cultivation.—Mangoes can be grown from seed, but it is the general

belief that seedlings rarely produce fruit equal to the parents, and the

usual method of propagation is by inarching. According to Maries,

the best place to plant the mango is on a raised, well-drained piece of

land with a good depth of soil. The nature of the soil does not appear

to interfere much with the growth of the tree. In Bengal it succeeds

equally well on a rich, deep river deposit, on clayey or on sandy soil ; and
in Gwalior, Maries wrote that fine trees were grown on kankar, i.e. soil

with a large proportion of lime nodules.

Inarching.—The " stones " are usually sown at the time the fruit is

in season, and the plants raised from them are potted to be grafted by
inarching with desirable plants. This is accomplished during the setting-

in of the rains in the second year of the growth of the seedling. At the

close of the rains the union is usually complete. The essential points in

this method of grafting are to bring the cambium of the stock and scion

together before the graft is completely severed, the parts being bound
together so as to exclude air and water and keep the plants healthy
during a short growing season. Care should be taken that the scion be
of the same thickness as the stock.

Planting Out.—The best season for planting out the young grafts is

the monsoon. The following is a brief account of the method recom-
mended by Woodrow {The Mango, Cult, and Varieties, 1904, 11). Having
selected the plot of ground, holes should be dug about 3 feet in di-

mension. The centre of the holes should be about 20 feet distant from
each other. About 20 lb. of fresh bone manure should be placed in the
bottom of each. The soil on the margin should then be drawn in to a
depth of about 9 inches, and the surface soil, mixed with manure,
placed on the top. The holes are now ready to receive the grafts.

The soil that is left over is put round the margin as a ridge, or thala,

to form a dam which causes the water given to the young graft to sink
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Flowving aod

Mango Weerfl.

near the root. Firm stakes and shade are desirable during the following

six months, and the intervening land may be cultivated with moderately
irrigated and richly manured crops till the trees have attained flowering

size. In five years the plants should be fit to bear a considerable quantity
of fruit. When fruiting age is attainwl, there is no necessity for irrigation Prtatu^ ac«.

from the time the rain ceases in September till the young fruits appear ; 8«mo«i«.

thereafter, irrigation about once in fifteen days is desirable while the
fruits are increasing in size, but may be discontinued when ripening ap-
proaches. The surface soil should be kept in a loose, friable state to

cause the water to pass downwards. The general flowering season is

from January to March, and ripening from May to August, but varieties

flower and ripen at all seasons.

Fruit.—The cultivated kinds of mango are very numerous, but the Fruit.
reader need only be referred to the list given by Maries in the Dictionary,

and to the accoimts by Firminger {Man. Gard. Ind. (ed. Cameron), 1904,

256-61) and by Woodrow {I.e. 25-32). An interesting paper by Maries in

the Journal of the Royal Horticultural Society may also be consulted.

The two principal localities in India where the finest fruits are said to B«t LonUtiw.

be produced are Mazagon at Bombay and Malda in Bengal. On the

other hand, the fruit ripens so badly and is so much diseased in Assam
that it is hardly ever seen to be cultivated, except as a shade-tree.

Maxwell-Lefroy gives an account of the Mango Weevil {Agri. Joum.
Ind., i., pt. ii., 164-5) which is so ver\' destructive to the fruit.

Besides being eaten as a ripe fruit, numerous preparations are made
of it. When green it is cut into slices, and, after extraction of the stone,

is put into curries, or made into pickles with other ingredients or into

preserves and jellies. When young and green it is boiled, strained,

mixed with milk and sugar, and thus prepared as the custard known as

mango-phul, or dried and made into the Native ambchur. When very
young it may be cut into small pieces and eaten in salad. So again,

the ripe fruit is used in curries and salads, and the expressed juice when
spread on plates and allowed to dry is formed into the thin cakes known
as ambsath. Attempts to bring the fresh mango on the London market,

at a paying price, have hitherto been unsuccessful, but if it could be
conveyed cheaph' to England, a trade that would rival the fruit of the

West Indies might be immediately anticipated. In times of famine the

kernels are eaten. Preserves, chutnies and pickles made from mango
fruit are largely exported to England and elsewhere. In Medicine, the Medicine,

ripe fruit is considered invigorating, fattening, laxative and diuretic,

but the fibrous rind, as well as the unripe fruit, are astringent and
acid.

Timber.—According to Gamble, the Wood is used for planking, Timber.
door and window-frames, in Calcutta for packing-cases, and in Bihar

for opium and indigo boxes. Canoes and masiila boats are also made of

it, and in Dehra Dun and some other tea districts it is in large demand
for tea-boxes. Hooper {Rept. Labor. Ind. Mus (Indust. Sec), 1906-7, 8)

says that samples of the resinous substance procured from the tree were

found to contain 79 per cent, of resin and 15 per cent. gum. Some samples Gum,

also contained an insoluble gum like tragacanth. The bark and leaves

peld a yellow Dye of which little use is made ; one of the curiosities of nye.

the industrial uses of the tree is the peori (or Indian yellow) made from

the urine of cattle fed on the leaves. (See Coal Tar Dyts, pp. 345, 707.)
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UTILISSIMA THE CASSAVA PLANT
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D.E.P.,
v., 157.
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Cultiva-
tion.
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{Cf. Varthema, Travels, 1510 (ed. Hakl. Soc), 159 ; Baber, Memoirs, 1526

(Leyden and Erskine, transl.), 324 ; Garcia de Orta, 1563, Coll., xxxiv. ; Acosta,

Tract, de las Drogas, 1578, 317 ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc),

ii., 23-6 ; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soc), ii., 367 ; Jacobus

Bontius, Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. Re Nat. et Med., 1629, 95

;

Terry, Voy. E. Ind., 1655 (ed. 1777), 91 ; Boym, Fl. Sin., 1656, H. ; Mandelslo,

Travels, 1662, in Olearius, Hist. Muscovy, etc., 148 ; Fryer, New Ace. E. Ind.

and Pers., 1675, 182 ; Crawfurd, Journ. to Ava, 1834, ii., 218-9 ; Pharmacog.

Ind., i., 381-5 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 120-2; Nicholls, Text-

book Trop. Agri., 1892, 85 ; Woodrow, Oard. in Ind., 1899, 239 ; Maries, Ind.

Mangos, in Journ. Roy. Hort. Soc, 1901-2, xxvi., 755-70 ; Joret, Lea PI. dans
L'Antiq., etc., 1904, ii., 286-7.]

MANIHOT UTILISSIMA, Fohl. ; Fl. Br. Ind., v., 239 ; Gamble,

Man. Ind. Timbs., 589 ; Prain, Beng. Plants, 1903, ii., 940 ; M. palmata,

Mudl.; Kew Mus. Guide, 1907, 187; Buphorbiace^. Cassava, Tapioca,

Manioc, Mandiocca, maravuli, marachini, simla-alu, simul-alu, -pulu pinan

myouk, etc. According to De Candolle, this is a native of America, but

cultivated for so long that the wild parent is no longer recognisable.

At the present day there are many widely different races. Some
botanists, moreover, regard M. palniata as a separate species, others

only as a variety of M. utilisshtia, from which it differs chiefly in the

absence of the acrid taste and poisonous principle of the latter. On
this account M. palmata is known as the sweet, while the other form

is the bitter cassava (see p. 444).

Cassava is cultivated in most of the provinces of India, and in view of the

fact that it is a drought-resisting plant, requiring only about 14 to 16 inches

of rain per annum, there has been considerable discussion as to whether its culti-

vation should not be more widely extended, in view of its value in times of famine.

The soil should be rich and light. Propagation is carried on by cuttings from
the stem, 4 to 8 inches long, which are half buried in the soil at an angle of 45°

and placed in rows 4 feet apart. Planting can be done during the whole year,

but the best time is at the close of the cold season. Irrigation is employed in

some parts, chiefly about Pondicherry and Travancore, but hardly elsewhere.

During the first two months the young plants require a moderate supply of

water. After the crop is planted, no special cultivation is necessary except to

keep the soil free from weeds.
The time the crop takes to mature depends on the particular race grown.

Most require about twelve months, though some only six and others as many
as eighteen. The yield per acre is very variously stated. In all cases it is large,

running from about 2,500 lb. to as much as 30,000 lb. or more {Agri. Ledg.,

1904, No. 10, 144-5).

From the roots, various preparations are made. The preliminary operations
are the same. The roots are scraped, carefully washed, and then reduced to

pulp by being passed through rollers. Subsequent stages vary according
to the product required, the most important of which are couac, cassava
meal, Brazilian arrowroot and tapioca. Couac is a coarse meal obtained from
the pulp by expressing the juice and then pounding and drying the remaining
particles. Cassava meal is simply couac of a greater degree of fineness. Brazilian
arrowroot is the starch washed out of the root, and tapioca is the same slightly

parched. In Cuddalore and Pondicherry the roots are sold after having been
part boiled {Agri. Ledg., I.e., 125). The juice of the tubers of the bitter variety
can be converted by boiling into a valuable product widely known as cassareep.
It is a wonderful antiseptic, will preserve fresh meat for considerable periods,
and is also the chief ingredient in many sauces.

It was formerly supposed that the root consisted chiefly of starch with a
varying quantity of prussic acid, which latter in the case of the " sweet " cassava
was confined to the bark, but in the " bitter " occurred throughout the root.
To this prussic acid the numerous cases of cassava-poisoning which have at various
times occurred were said to be due. Leather, however {Cyanogenesis in Plants,
Agri. Journ. Ind., 1906, i., pt. iii., 223-4), states that a number of varieties were
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PRUSSIC ACID

examined by him at Poona in January 11K)4, and that none were found to eoBt«in
any pruwic acid as such, but that nil niuniftwted a cyanogonatio gluooaide " ••-

soointed with an enzyme wliich lias the projierty uf cauwing the ttphttintt up of

the giucMside, and the eonBoquent formation of pruaaic arid." In exemplification
of this he gives purticulara regarding the gluconide dhurrin in the leave* of OraacMMtto
the judr (Httt-yhnnt riiigKir^, Bee p. 1040) and of the glucuBido in the prawnt OluwSda.

plant. " I was able," lie adds, " to establish three faotM : firstly, none of tha
varieties contained any prussic acid as such : secondly, all the vurietien, irreapao*
tive of the colour of the petiole or other botanical features, corit.mw.l ,x eyano-
genetic glucoside, which varied much in amount ; thirdly, tin !•• is as-

sociated with an enzyme which has the property of causing tip ' m^ up of
the glucoside, and the consequent formation of prussio acid. As in the case of Pmaie Add.
juur leaves, it is only necessary to crush tapioca root with water in order to
bring about this change. The amount of prussic acid varied very much ; from
some roots 1*5 grains of prussic acid |>er pound of root was obtained, from others
only one-tenth as much." " BuiUng the root is quite sufficient not only to
destroy the enzyme, but also to allow the glucoside to pass out into the
water, for the root splits up freely." Dunstan and Henry (Pots. Prop. Beans
of Phaseolua lunatua, in Journ. Board Agri., 1908, xiv., 730) are of opinion
that the application of enough heat to destroy the activity of the enzyme present
should render such food material harmless. (See Phaseolus lunatua, p. 880.) In
Medicine tapioca has the same properties and uses as starch. Hanausek (Micro. ModidiM.
Tech. Prod. (Winton and Barber, transl.), 1907, 45) gives interesting details

of his microscopical examinations of the grain. [Cf. Shortt, Man. Ind. Agri.,
1885,* 307-10 ; NichoUs, Textbook Trap. Agri., 1892, 274-8 ; Pharmacog. Ind., iii,,

203-5, app. ; Sawyer, Tapioca Cult, in Travancore, in Proc. and Journ. Agri.-
Hort. Soc. Ind., April to June, 1897, xi., 666-74; Agri. Ledg., 1897, No. 4;
1900, No. 15 ; 1904, No. 10 ; W. Australian Settlers' Ouide and Farmers' Hand-
book, 1897, iii., 456 ; Thorpe, Diet. Appl. Chem., 1898, i., 446-7 ; 1899, ii., 503 ;

1900, iii., 781 ; Woodrow, Oard. in Ind., 1899, 442-3; Mukerii, Handbook Ind. Agri.,

1901, 468-77 ; Cassava Poisoning, in Imp. Dept, Agri. W. Ind., 1902, No. 7

(Leaflet Series) ; Bull. Dept. Agri. Jamaica, 1903, i., 35-8 ; Board of Trade Journ.
Bull. Imp. Inst., May 1903 ; Tracy, Cassava, U.S. Dept. Agri. Bull., 1903, 167.]

D.E.P.,
v., 167-77
Manures.

MANURES AND FERTILISERS.—The most general ver-

nacular names in India for manures are :

—

Tchad, khau, pans, khadar,

sar or sarra, kallar, etc.
;

pdusa, Sansk. ; and zibl, Arab.
Speaking of India as a whole, it may be said that systematic manuring

is almost entirely neglected by the Natives. From the most ancient

times they have been accustomed to observe a casual system of manuring,
namely the collection of such substances as are inexpensive and easily

obtainable. Moreover, by the very general emploj-ment of dried

cow-dung as fuel and the utter neglect, through insufficient litter, to Cow-dung

conserve cattle urine, they have been deprived of the most important
^"^'

source of all fertilisers and the one readiest to hand, namely farm-yard

manure. Caste prejudices, moreover, have to a great extent forbidden

the employment of many manures such as bone, animal refuse, night-

soil, etc. Still, here and there the value of manure is fully understood

(as, for example, in some parts of the Western Presidency) ; and in the

treatment of special crops (such as sugar-cane) manuring is regularly

practised. But neither example nor precept have, as yet, succeeded in

arousing the average Native cultivator to a sense of the benefits likely

to accrue from an extended use of manure beyond that pursued by his

ancestors. But in all fairness it must be added that in the majority of

cases this apathy proceeds far less from ignorance than from inability to inabiuty.

purchase soil-fertilisers. The most urgent necessity of agricultural

progression in India is, therefore, a system of fuel and fodder reserves

calculated to release the supply of farm-yard manure for its more legitimate

purpose, that of a soil-fertiUser.
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Disposal.

Shallow
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YoelckeT {Improv. Ind. Agri., 131) has very properly said : "Whilst

a few soils, such as those of silt-renewed tracts, the black cotton-soil, and

newly reclaimed or virgin land, may not require manure, it may be said

of the greater part of India that the necessity for using manure is enor-

mous, and the supply of it is notoriously inadequate. Water and manure

are interdependent, and, just as the former has been, and is still being

provided for, so must attention be given to the supply of manure. These

two factors, water and manure, constitute the raiyat's great needs, and in

their supply consists, very largely, the Improvement of Indian Agriculture."

In deaUng with Manures and FertiHsers it may be convenient to assort

them under three main groups, namely Animal, Vegetable and Mineral

Manures :

—

/. Animal Manures.—These may be referred to the following (a)

Farm-yard Manure
;

(b) Town Refuse and Night-soil (Poudrette)
;

(c)

Bones ; and (d) Guano.
Farm-yard Manure.—It would be impossible to review here the very large

amomit of interesting new information that has accumulated during the past

decade or so regarding Indian farm-yard mantjre and its uses. The chief con-

tributors in this direction have been Benson, Leather, Lehmann, Mehta and
Mollison. Leather, in his Final Report, points to the fact that throughout
the greater part of Gujarat, farm-yard manure is extensively utihsed as a
manure, not as a fuel, and with much skill and intelligence is stored in specially

prepared pits. Benson deals with a somewhat similar state of affairs in Coim-
batore and Salem. But what is more to the point, the people who do so find

no difficiilty in growing for themselves, in the form of hedges and otherwise, the

fuel that they require for domestic purposes, and thus disprove the oft-affirmed

opinion that, having no other fvxel, the people of India are driven to burn their

manure. In many parts of India even the surplus cow-dung—the proportion

that is not required for fuel—is rarely appreciated to the full extent as manure.
It is all too often thrown into waste hollows or on the roadsides or on the bank
of the village tank, in most cases becoming a source of danger in place of an
advantage. Very rarely indeed is any effort made to preserve and utilise the

cattle urine. This is a most unfortunate state of affairs seeing that it has been
shown in Europe and America most conclusively that farm-yard manure is,

perhaps, the best and certainly the most economical of all manures. It contains
all the constituents of plant food ; is a most valuable and convenient source of

nitric acid ; its nitrification is most active at the very period of greatest growth
;

as a manure it is less liable to be washed out of the soil than most artificial nitro-

genous fertilisers ; it permanently enriches the soil ; and acts under all climates,

on all soils and with all crops.

Leather says that Indian experiments show that when an application of

6 tons to the acre is given, an increase of 300 to 400 lb. of wheat may be the
result. After ascertaining that such an allowance would not be beyond the
capabilities of the cviltivator, he adds, " consequently these experiments really

illustrate what the value of the cattle manure is in terms of food-grains." More-
over he confirms the opinion, advanced originally by Voelcker, that " Indian
dxing is not poorer than English." [Cf. Leather, iV^ote ow Value of Ind. Cattle-

dung, in Nagpur Exp. Farm Rept., Annex. F, 1893-4, 1-10 ; Econ. Util. of Cow-
dung and Rah. in Bomb., in Ind. For., 1886, xii., 541-5 ; Benson, Care and Manag.
Farm Man. in South India, Bull. 1894, No. 31 ; Watt and Mann, The Pests and
Blights of the Tea Plant, 130-4 ; Clouston, Cattle Manure, in Agri. Journ. Ind.,
1907, ii., pt. iii., 261-9.]

Town Refuse, Night-soil and Sewage.—The question of the disposal of
night-soil and its utilisation for manurial purposes is one which has been,
of late years, earnestly considered throughout India by all C4overnments
and Municipalities. In large towns night-soil and street refuse are removed at
the expense of the local authorities, but the question arises as to its disposal.
The most general practice is to trench it into fields and by its means to
reclaim waste land. For this purpose, in some cases deep, in others shallow-
trenches are employed. Leather remarks, "It is at Allahabad Grass Farm
that I have found the most perfect methods employed. The night-soil is
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here usually trenclied, but inetoad of the trenohe* being narrow anti deep, about
1 foot by 1 foot, they are really shallow beda, about 14 by 6 feet and only
3 inches deep. A cart-load of night-soil is thrown on, and the excavated 3
inches of earth put back upon it. I have several times, when at Allahabad,
dug up thotte beds " in which the night-Hoil had been placed only a few
days previously, and found no objectioiuible odour." " In deeper trenches the
decomposition takes naturally longer, but at Meerut I found that a forinisht
had been ample for the purpose.' In the shallow system the manure is dis-

tribtitod over u larger aroa. and thus more usefully ; with deep trenching as
much OS 200 tons nt<r acre may be given in the year, whereas one-tenth or
one-twontieth would have been ample.. In many instances a kind of snow-
plough is run over the ground and shallow furrows thus excavated, into which
liquefied night-soil is riui.

Of the manufacture of poudrette it may be said there are many advantages,
and disadvantages. Of the latter, the chief is the fact that the atmosphere of

the locality in which the pits ore located becomes almost uninhabitable. Still,

the poudrette, when prepared, may be carried to great distances and thus utilised

over a wide area. The increasing demand for the poudrette of certain towns is

indicated by the continuous increase in the price at which it is disposed of. In
fact it may be said that the night-soil of many cities has become a source of

revenue, so that much progress has taken place. All that is necessary is to extend
the demand from the vicinity of the cities to that of the villages, in order to

secure a much-needed sanitary reform and great agricultural advance. \Cf.

Buck, Employ. City Refuse for Agri. Purposes at Farukhabad, 1872 ; Moreland,
Use of Town Drainage as Manure, in U. Prov. Bull., 1901, No. 18 ; Ann. Rept.

on Working of Sewage Farm, Manjiri, 1902-3 ; Leather and Mollison, Agri.

Value of City Sewage in India, in Agri. Ledg., 1903, No. 2 ; Joshi, The Util. of

Night Soil as Man., G. Prov. BuU., 1901, No. 6.]

Boaea (see p. 169).

Quaao and Allied Manures.—The excrement of fowls, pigeons, wild birds

and bats, etc., may be said to be all forms of the substance known as Guano.
It is one of the most highly prized animal manures in European countries, and
owes its value to the readily soluble ammonia, phosphates, potash and soda
that it contains. A small amount of this substance is annually imported into

India, and it has been ascerteiined to be of special value in protecting sugar-cane

cuttings from being attacked by white-ants. Mollison says it is one of the best

manures for wheat, 2 to 3 cwt. 6ui acre being sufficient. It acts rapidly and is

expended almost entirely on the crop to which applied.

Indian guano is not unknown. It is procured from the caves in Kamul and
of the Andaman and Nicobar Islands. Tlie former is possibly mainly the produce
of bats, and the latter of the edible swallows (see Birds, p. 138). The imports

dvuong the past five years have averaged 2 tons, valued at Rs. 700. [Cf. Encycl,

Brit., 1880, xi., 233 et seq. ; Spons, Encycl., 1882, i., 358 ; ii., 1258 ; Joum. Soc.

Ghem. Indust., 1887, vi., 228 ; 1888, vii., 84 et seq. ; 1899, xviii., 213 et seq. ;

Thorpe, Diet. Appl. Ghem., 1899, ii., 504 et seq. ; U.S. Yearbook, Dept. Agri., 1899,

274 et seq. ; Board of Trade Joum., 1901, xxxiii., 72 et seq. ; 1902, xxxix., 201-2.]

Fish Manures, (see pp. 543-4).

//. Vegetable Manures.—Many vegetable substances, such as boughs

and leaves of bushes and trees, indigo refuse, wood-ashes, weeds of every

description (green, dry and burnt), oil-cakes, tank deposits consisting

largely of aquatic weeds, etc.,—these and such like are, when obtainable,

fairly extensively used as manure here and there all over India. They

are usually thrown on the surface of the land and ploughed or hoed into

the soil in a fresh state, where they only too frequently become a nidus

for insect pests and fungal bUghts. Except by market gardeners and

by tea and coffee planters, pits or heaps are rarely resorted to for the

storage and maturation of vegetable manures, and as often as not the

stuff casually secured is thrown on the field at the wrong season, and

thus becomes next to useless. The following* are the chief manures of

this class :

—

areen Manuring and the Assimilation of Nitrogen.—As with the clover in

Europe so with several leguminous crops in India, their value aa alternating
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Qreen crops or as, green manure was appreciated for centuries before their exact action
Manuring. was understood; The chief crops of this nature are Cajanus (see pp. 197-8),

Cicer (see p. 298), Crotalaria (p. 433), DoUclios (p. 604), Indigofera (pp. 672, 679),

Phaseolus (pp. 225, 879), and Vigna (see p. 1 107). It is significant that all these, and
a good few others that might be mentioned, belong, like clover, to the special

sub-order of leguminous plants that have been shown to possess in the

strongest degree the power of producing on their roots, warts that harbour
bacterial organisms that have the power of fixing the free nitrogen of the

air and thus enriching the soil. Unless, therefore, leguminous crops have
been grown so extensively as to render some other plant a desirable rotation,

it is preferable in green manuring to select a leguminous crop for that purpose.

In that way the advantages of green soiling as well as the supply of nitrogen to

the soil may be secured. A green manure should, in fact, be a plant that de-

velops rapidly ; should give the largest volume of green vegetation ; should

be as deep-rooting as possible, thus opening up the soil to a fair depth ; should

be sufficiently hardy as to flourish under what might be called unfavourable
conditions ; should occupy the soil and the atmosphere at a season when the

crop it is designed to assist is either not on the soil or not growing vigorously

at the time ; should return more to the land than it has removed ; should

serve to retain manurial constituents that might otherwise be washed out

;

and lastly, should easily rot when hoed into the ground. [Cf. Gilbert, Fixation

of Free Nitrogen, Lect. deliv. at Cirencester, July 1890 ; Lawes and Gilbert,

Sources Nitrogen of Legum. Crops, 1892 ; Warrington, Six Lect. on Rothamsted
Exper. Stat., etc., U.S. Dept. Agri. Bull., 1892, No. 8 ; Frankland, The Chem.
and Bacteriology of Ferment. Indust., in Journ. Soc. Arts, 1893 ; Agri. Ledg., 1893,

No. 20, 141-3 ; 1894, No. 7, 189-200 ; 1897, No. 8, 173-5 ; Nitrogen and Forest

Crops, in Ind. For., 1897, xxiii., 439-52 ; Green Manuring, in Journ. Board of

Agri., 1897, 1-10 ; Fixation of Atmospheric Nitrogen of Legum. PI., West Ind.

Bull., 1900, i., 396-401 ; Mollison, Textbook Ind. Agri., 1901, i., 105-7 ; Allen,

Legum. PL for Green Manuring, U.S. Dept. Agri. Farmer's Bull., 1894, No. 16 ;

Watt and Mann, Pests and Blights, etc., 1903, 134-47 ; Nitrogenous and Nematode
PL, Circ. Agri. Journ. Roy. Bot Gard. Ceylon, 1904, No. 18, 273-7 ; Wright,
Soil Bacteria inRelationto Agri., in Trop. Agrist., 1905, xxiv., 116-9 ; Green Man-
ures, Circ. Agri. Journ. Roy. Bot. Gard. Ceylon, 1905, iii., 181-98 ; Woods, In-
oculation of Soil with Nitrogen—Fixing Bacteria, in U.S. Dept. Agri. Bureau. PL
IndusL BulL, 1905, No. 72.]

Buraiag or Ribing and Jumming.—Burning of weeds in heaps collected

all over the fields is less commonly seen in India than in Europe. Aboriginal
tribes are fond of cutting down the trees and brushwood and firing these on the
siu'face of the soil—a process of both clearing new land and manuring it with
vegetable ash. This is known as jumming. A civilised modification of this

is pursued in Western (and to some extent also in Southern) India. Seed-
beds or even whole fields are manured by what is called rdh. This consists in
burning the surface soil by means of layers of dried manure, leaves, branches
and weeds. After the burning has ceased, the soil and ashes are ploughed in,

and thus mixed together. The reader will find much useful information re-

garding the production of rdh soil in Mollison {Textbook Ind. Agri., i., 83-5).
Top-dressing at Soil by silt from canals and streams or by the soil from

dried-up tanks, hhils, etc., is a subject that has attracted much attention re-

cently. To the tea-planter a dressing of " peat bhil soil " has been proved in
some cases profitable, but it is feared soil of comparatively little value has, in
many cases, been used in top-dressings, with the result that the cost has far
exceeded the value. Much, therefore, depends on the quality of the bhil soil

available. What may be called peaty soil is formed by the decay of many genera-
tions of rank-growing plants, especially if the decomposition has been accom-
plished under water. Soil of that nature is most valuable, and has with great
advantage been used in many tea estates. [Cf. Pests and Blights, I.e. 122-30.]
For many other crops silt deposits have been highly commended. For ex-
ample, of this nature may be mentioned the special cultivation of ground-nuts
in South India, manured with tank-soil (see p. 79). [Cf. with Leather, Agri.
Ledg., 1897, No. 8, 172-3 ; Silt of Rivers as Manure, in Journ. Board Agri.,
1897, iv., 351.]

D.E.P., Oil-seed Cake —The Indian cultivators fully recognise the value of oil-
v., 463-79. seed cake or the refuse of such, both in feeding cattle and as manures of
Oil-cake. great value. The edible sorts of oil-cake, such as Linseed (see p. 731), Rape and
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Mnitard (p. 184), Safflower (p. 283), TU (p. 986), Cotton (p. 613), EArtli-nat (p. 82)

and Cocoanat (p. 360) uro much favoured aa cattle fooos, while the otban that

may hv> dossed as non-odible are largely used as manure, the moat important of

this lattor class being Oastor-oU (seo p. 02*2) ; but Poppy (p. 860) and Mahua
(p. 120) may be added. With highly profitable crops, such as sugar-caae, many
of the edible cakes are occosiunally employed as manures. Mollison pointo

out that the cultivators in this respect often act against their own interesta,

since the ca8tor cake very often fetches a higher price than some of the edible

cakes which they refuse to use as manure. The advantage to India of the

oil-seeds being expressed in the country, instead of being exported, has been
repeatedly urged (Voelcker, I.e. 104). Profitable labour would be secured for

many persons and a larger percentage of cake retained and to a greater extent

than at present, very possibly, returned to the soil. The Annual Reports of

the various Agricultural Departments and Ex|)orimental Farms of India have
for many years past abundantly demonstrated the value of the cakes as special

manures, [Cf. Leather, /.c. 157-62; Mollison. I.e. 122-33; Lehmann, Comm.
Fertil., in Agri. Joum. Ind., 1906, i., pt. ii., 123-6; also see article Oils and OU-

eeds, p. SIS .]

Special Plants as /Manures.—Adhatoda (see p, 26); helpful vegetation (see

pp. 54, 113-4). Plants with milky sap, such as Calotropis (pp. 63, 206) and
Euphorbia (p. 530), are specially preferred ; the refuse of Indigo {ueet, see p. 679) ;

and many other such substances are valued oa rnaniu-es and often resorted

to by the cultivators. The reputation of Aiiimtotin, both as a manure and a
poison to destructive organisms that appear in the flooded rice-fields, is specially

worthy of attention.

///. Mineral Manures.—Though several very valuable manures of

this kind exist plentifully in many parts of India, their value and uses

are hardly anywhere appreciated. Some of these have already been

so fully dealt with in other positions in this work that all that need be

necessary is to furnish cross references :

—

Lime.—(See p. 712). As a rule lime is present in such abundance in the

agricultural tracts as scarcely to require its addition as a manure.
Oypsum.—(See p. 717).

Ammonlacal Liquors and Ammonium Sulphate as Manures.—(See pp. 48, 346.)

Sir John Lawes has pointed out that the objection to sulphate of am-
monia and all other " highly nitrogenous " manures, is that " they use up certain

natural ingredients in the soil, which when exhausted cause the plant to fail."

In a further communication he condemned sulphate of ammonia, because it

removes lime from the soils. Where the percentage of lime is naturally low,

as for example in the tea lands as a whole, it should not be used, or only in ex-

ceptional cases. All artificial manures have the further objection that in countries

subject to heavy rains, soluble manures are very readily washed out of the soil,

BO that their action is often only temporary ; a fall of rain of only a very few

inches may suffice to remove them entirely. For crops that occupy the soil

for brief periods only, such as wheat and barley, if given in combination with

potash either present in the soil or added as an ingredient of the special manures,

these chemical nitrogenous fertilisers may be of special v«Jue. [Joum. Soc.

Chem. Induct., 1899, xviii., 486; Mollison, I.e. 117-8; Watt and Mann, l.c.

154-6.]
Nitrates.—The nitrates of potash and soda are both largely employed aa

manures. In a crude sort of fashion the Native cultivators of Iiidia here and
there show that they are aware of the value of crude saltpetre as a manure by
the value they place on surface soil collected near the homestead. Certain

localities, as for example Bihar, have been noted from time immemoried for

the large stores of saltpetre found naturally in the soU, and such localities have

accordingly been famed centres for the production of the salt. Saltpetre is

specially valued as a manure with tobswco, sugtir-cane, and garden crops gener-

ally (see Saltpetre, p. 974). [Cf. Mollison, l.c. 119-21; Leather, Calcium

Nitrate and Nitric Acid, in Agri. Joum. Ind., 1907, ii., pt. ii., 209-10.]

Potash Manures: Pearl Ash, Kalnlt. etc.—Saltpetre is valued not only as

a source of nitrogen, but on accoimt of its potash. Continuous cultivation and

removal of crops must, therefore, gradually lower the stores of this all-important

material. With the return to the soil of decomposed vegetable matter or of

plant ashes, the potash is to some extent restored. But sooner or later it must
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be added! iis manure if fertility is to be preserved. To the Natives of India

potash may be said to be summed up in Pearl Ash (see p. 49). Plant ashes have

been for centiiries valued for high-class cultivation. The subject is closely

akin to rdbing and jumming (see above, p. 770). The value of wood-ashes

as manure will be found discussed in many Indian publications, such as the

Indian Forester (1879, iv., 284-5). Rice husk, almost worthless as a cattle

food, is of great value as a manure, because of the high percentage of potash

it contains. So also the refuse skimmings, in the process of sugar manufacture,

are much valued, and indigo refuse is also rich in potash. Recently, however,

certain natural minerals have come into the market as special potash-yielding

manures. Of this nature is kainit, which contains 13 to 14 per cent, of potash.

When calcined it is greatly improved, and may be given at from 2 to 4 cwt. to the

acre. It is useful on light lands rather than on clay soils. Large beds of this

substance have been discovered in Germany.
Phosphates and Phosphatic Manures, Basic Slag, etc.—The phosphoric acid

required by plants is one of the soil ingredients liable to be exhausted by con-

tinuous cropping, and must be supplied in the form of manure. It is on this

account that pastures are liable to get worn out. The principal manures of

this class are bones, superphosphates and reduced phosphates. Space cannot

be afforded to revert to the subject of bones and the special preparations made
from them (see p. 169). But it may be here observed that large fossilific deposits

have been found in many countries rich in phosphates. Holland (Rev. Min. Prod.,

in Bee. Oeol. Surv. Ind., 1905, xxxii., 112-4) says of India, "One regretful fea-

ture " ..." is the absence, in a country where agriculture is such a prominent
industry, of any phosphatic deposits of value, and a further circumstance to be
regretted is the continued export of phosphates in the form of bones, due primarily

to the fact that, being without means for the manufactiire of cheap sulphuric acid,

superphosphates are not made in the country, and the little that is used is im-

ported from Europe." " Amongst the phosphatic deposits of India, the principal

and perhaps the only one worth considering is the deposit of phosphatic nodules
of the septarian kind, occurring in the cretaceous beds of the Perambulur taluk,

Trichinopoly district, Madras Presidency. Dr. H. Warth, in 1893, estimated
that to a depth of 200 feet the beds contained pl^sphates to the amount of

about 8 million tons, but the nodules are distributed irregularly through clay,

varying, in the different deep excavations made, between 27 and 47 lb. per 100
cubic feet, and in some shallow diggings 70 lb. per 100 cubic feet. Analyses
of these nodules show them to contain from 56 to 59 per cent, of phosphate,
and about 16 per cent, of carbonate of lime, with considerable variations m
different nodules. The alumina and oxide of iron vary between 4 and 8 per
cent." Two attempts made to utilise these deposits have proved futile, and
it is believed there is no present prospect of mining for export. [Cf. Hooper,
Effects of Phos. Man. in Jalap Cult., Pharm. Journ., July 1896 ; Sly, Min. Fertil.

in Ind., Agri. Journ. Ind., 1906, i., pt. iii., 243-6; Leather, Mem. Dept. Agri.
Ind., 1907, i. (Chem. ser.), 45-57.]

Basic Slag, a by-product in the manufacture of steel, and until recently a
waste product, came into use as a phosphate and lime manure. It is ground
to a fine powder, and in soil moisture is at once dissolved and rapidly absorbed
by the roots. As it contains much iron it is not suited for soils already rich
in that substance. [Cf. Hughes, Journ. Soc. Chem. Indust., 1901, xx., 325 et seq. ;

Hooper, Agri. Ledg., 1898, No. 20.]

Indian Manure Works.—It would, perhaps, be invidious to attempt
an enumeration of the bone-mills of India (further than has already been
given, p. 169), since these by no means represent all the manure works,
nor the firms that trade in indigenous and imported manures.

Trade.—The traffic in manures is not an extensive one, and, when
bones are eliminated, is hardly worth mentioning. The total exports
in 1904-5 were valued at Rs. 43,77,841, of which Rs. 37,51,480 were
bones, and in 1906-7 at Rs. 1,01,54,892, of which Rs. 55,45,241 were
bones. But one point is worthy of consideration, viz. while the exports
of raw bones have been declining steadily for some years past, the exports
under the heading of Others (excluding oil-cakes) have been steadily
increasing. In 1900-1 the exports of bones were valued at Rs. 58,41,916,
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and the Others at Rs. 71,503; five y«>arH later (1904-5) tliA Othcre
had «>xpandftd to Rs. 6,26,361. It is bflioved this incroa ' ^" iv, KxportaoC

to 80I1U! extent, represent the expansion in the inanufu< ml jESIm.
manures, the surplus, not required for India, beinj^ expurtc<i. Lastly,

this in(Tea8e in the exports of manures from India has been chiefly

from Madras and Burma. The imports of foreign manures are so un- importa.

important as scarcely to deserve notice. In 1904-6 they were valued at
Rs. 50,980, and in 1906-7 at Rs. 56,105, and came almost exclusively
from the United Kingdom.

[Of. Buchtiniin-Hainilton, Topog. SUU., etc.. East Ind. (ed, Montgoinory MaKin)
(many passages) ; Nicholls, Textbook Trop. Agri., 1892, 49-61 ; Voelckor, Improv.
Ind. Agri., 1893, 93-134; Soinerville, Journ. Board Agri., Sept. 1897, iv.,

145-61 ; Leather, Indian Manurea, Agri. Ledg., 1894, No. 3; 1895, No. 10;
1897, No. 8, 1-38 ; 1903, No. 2 ; also Final Rept. Agri. Chem., 1897, i-h. iii.,

49-69 : Thorpe, Diet. Appl. Chem., 1899, ii., 504-11 ; Shutt, Barnyard Manure,
U.S. Dept. Agri. Bull., 1898, No. 31 ; Woodrow, Gard. in Ind., 30-9, suppl. 7-10

;

Irid. For., xvi., 112-9 ; Mollison, Textbook Ind. Agri., 1901, i., 83-133 ; Mukerji,
Handbook Ind. Agri., 1901, 502-69; Wheeler and Hartwell, Conditions Determ.
Poison. Action of Chlorides, Agri. Exp. Stat. Rhode Island, 1903, 287-304 ; Watt
and Mann, Pests and Blights of the Tea Plant, 1903, 119-64 ; Roberts, Comm.
Fertil.,Agri. Exper. Stat.Calif. BuU., 1905, No. 171, 1-30; also Bull. 1904, No.
159, 1-30; Proc. Board Agri. Ind., 1906, 13-4, 117-20; Exper. Farm. Repls.
(all Prov. for past decade) ; Comm. Fertil., extensive series Repts., etc., issued
by the U.S. Dept. Agri. from 1903 ; Dept. Land, Rcc. and Agri. Madras, BuU.
No. 31.]

MARANTA ARUNDINACEA, FAnn. ; Prain, Beng. Plants, D.E.P.,

1903, ii., 1047-8 ; SciTAMiNEiE. West Indian Arrowroot, tikhar, tavkil, v., 180-4.

ararut, kuaka neshasteh, kuva mavu, tavaksha, pen-biva, etc. A native of
-A-rrowroot.

Tropical America and of the West Indies, cultivated in India. It yields

the genuine or West Indian Arrowroot, so called to distinguish it from
East Indian, the produce of Curcuma auijustifolia (see p. 444), with
which it is often confused.

Cultivation.—The cultivation of this rhizome is briefly as follows :— Drills are Cultiva-
inade about 3 or 4 iniihes deep and 2 feet apart. On these the roots are planted tion.
in May, at a distance of a foot and a half apart, and covered over by earth.

As the plants grow, they should be earthed up in the same way as potatoes.
They require good, rich soil and plenty of water, wliich should, however, be Soils.

withheld for a month or two previous to gathering the crop (Firminger, Man.
(lard. Ind. (ed. Cameron), 143-4). Of Cuttack, Banerjei states that it grows
well on rather sandy soil, and of Bombay, Woodrow remarks that as regards
soil it is by no means fastidious, " fine sand at Nariad and loam and clay-loam
at Poena being equally suitable provided heavily manured and irrigated."

P'lowering takes place in August, and in January or February the crop may be Seasotis.

taken up. The maturity of the rhizomes may be ascertained by the falling

down of the leaves. In digging up the crop it is impossible not to leave behind PropugmUoo.

small portions of the rhizomes, and from these fresh plants spring, so that it is

often difficult to eradicate the plant from soils on which it has been once grown.
The smaller rhizomes and the pointed ends of the larger ones, on which the " eyes

"

are situated, should be kept for fresh planting. According to Woodrow, the
produce in green tubers is generally 6 to 7 tons per acre, though o%'or 12 tons Yield,

have been produced at Poena. According to Nicholls the rhizomes contain

20 per cent, or even more of starch, and in Natal as much as a ton of arrowroot
has been made from the rhizomes derived from an acre. It is generally said

that cultivation should not be attempted in localities remote from a liberal

supply of water, since irrigation may not only be required by the crop, but wat«r
is essential in the manufacture of the arrowroot.

Manufacture.—The method of preparing the arrowToot is simple. The rhizomes Prepara-
after being well washed are scraped with a knife to remove the rind, an<l at the tion.
same time diseased or imperfectlyformed portions are picked out and thrownaway.
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The rhizomes are then pounded to pulp in a mortar or reduced to that condition

on a grater. The pulp is then thrown into a vessel of water, which becomes
ttirbid or milky while a portion of the pulp remains suspended as a fibrous mass.
This fibrous portion is lifted out, rinsed, pounded once more and again thrown
into water, lifted out a second time, rinsed, and then thrown away. The milky-

looking fluid thus obtained from these several washings is now strained through
a coarse cloth to remove any particles of the fibre and other impurities, the
liquid being thus passed into another vessel, and when the sediment has settled,

the water is gently poured of? and clean water added. This is again stirred up
and strained through a fine cloth, and, on settUng, the water is once more care-

fully and gently drained away. The sediment that remains now consists of

pure arrowroot, and is dried on sheets of paper by exposure to the sun, and
packed ready for the market. It is a tasteless and colourless powder, which might
be spoken of as consisting of pure starch granules. [Cf. Hanausek, Micro. Tech.

Prod. (Winton and Barber, transl.), 1907, 43-4.]

The genuine West Indian arrowroot may be readily distinguished from East
Indian by its pure white colour and by its swelling in boiling water. [C/. Milbum,
Or. Comm., 1813, ii., 207; Be Candolle, Orig. Cult. Plants, 1882, 81-2 ; Mason,
Burma and Its People (ed. Theobald), 1883, ii., 209 ; NichoUs, Textbook Trap.
Agri., 1892, 278-83 ; St. Vincent Arrowroot, Kew Bull., 1893, 191 ; also Bermuda
Arrowroot, 1898, 50; Manuf. of Arrowroot in Ceylon, Trop. Agrist., Feb. 1, 1895,
xiv., 557; Dodge, Useful Fibre Plants of the World, 1897, 235; Semler, Trop.
Agrik., 1900, ii., 747-66; Woodrow, Card, in Ind., 1903, 480-1 ; A. W. and
M. W. Blyth, Foods, etc., 1903, 141, 144-5; Agri. Ledg., 1904, No. 10, 135;
L Agri. Prat, dee Pays Chauds, 1904, iii., 757-8.]

D.E.P.,
v., 188-92.

Rajmahal
Hemp.

Fibre.

Blue Dye.

MARSDENIA, Br. ; Fl. Br. Ind., iv., 34-7 ; Gamble, Man. Ind.

Timbs., 1902, 492-3 ; Prain, Beng. Plants, 1903, ii., 695-6
; Cooke, Fl.

Pres. Bomh., 1904, ii., 165-7 ; Asclepiadace^.
M. Roylei, Wight murkula, pathor, tar, veri, kurang, kharchu, shengori, etc.

A climbing shrub of the Himalaya, from Sikkim westwards, ascending to alti-

tudes of 7,000 feet. It yields a fibre from which fishing-nets, lines and strong ropes
are mamofactxired.

M. tenacissima, Wight & Am. ,- Rajmahal Hemp, tongus, jiti (chiti), babal
jak, etc. A climbing shrub of the Sub-Himalayan tracts from the Jumna to
Nepal and extending South to Oudh, Bihar and Chota Nagpiir ; Chittagong
and Upper Burma.

The bark of the stem yields a valuable Fibre, which was said by Royle to
be the second best in India. By the hill tribes it is used chiefly for bow-strings
and netting. The fibre was examined in 1886 by Cross and Bevan, who reported
that it was of excellent quality and in point of fineness and durabiUty ranked
next to rhea. More recently a sample was sent to the Imperial Institute for
examination. It was found to contain little or no lignocellulose, and to be
exceptionally resistent to the action of alkalis. The remarkable quality of the
fibre was also shown by the unusually high percentage of cellulose and by the
large increase of weight on nitration. The length of the ultimate fibre was
found to be 10 to 30 mm. Specimens were also submitted to leading firms of
fibre brokers for commercial valuation. One reported that the fibre, though
short, was of great strength, and another that it was very strong, but harsh.
The sample, of a length of 12 to 15 inches, was valued at £15 to £18 per ton, but
it was stated if fibre 30 to 35 inches long could be sent, its value would probably
be £35 to £40 per ton. In view of these facts the question arises whether experi-
ments in cultivating the plant might not be imdertaken, and whether the fibre
could be successfully treated by machinery. [Gf. Royle, Fibrous PI. Ind.,
1855, 304-5 ; Dodge, Useful Fibre Plants of the World, 1897, 235-6 ; Dunstan,
Rept. on Marsdenia tenacissima, Imp. Inst., July 9, 1903 ; Aqri. Ledg., 1904,
No. 8.]

M. tinctoria, /?. Br. ,- ryom, riyong, kali lara, mai-nwai, etc. A large climbing shrub
of the Sikkim Himalaya, Assam, the Khasia hills, Northern Burma and the
Circars. This species also yields a fibre, but is more especially interesting on
account of the indigo Dye yielded by the leaves. At the beginning of last cen-
tury Roxburgh recommended its cultivation, but nothing appears to have been
done, nor has the value of the dye been commercially tested. (See ludigo, p. 663.)
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MATS AND MATTING MATERIALS; L<mi«, Indig. PL
Beng. (gives list of umts and matting inaterialH) ; BoMt ^f in Journ.

Ayri.-IIort. Soc. In<l., 1857, ix., 10 ; also 1859, x., 342 ; ! 1, IndusL
Arts Ind., 1880, ii., 223-4, 298 ; Mukharji, Art Manuf. Ind., 1868, 307-14

;

Journ. Ind. Art and Indust., 1890, iii., 31 ; Geo, Monog. Fibrous Mat.
Pb., 1891, 6, 7, 10, 11, 14, etc. ; Japanese Floor Mattings, in Journ. Soc.

Arts., 1892, 919 ; Watt, Ind. Art at Delhi, 1903, 447.

For information regarding woven mats, the reader should consult

Carpets and Rugs (pp. 271-6), and for the chief matting materials, the
list below. The most famous of the so-called mats are the grass-mats

—

(a) of Pdlghdt on the Malabar Coast of Tinnevelly, and Ganjam in South
India

; (6) of Midapur and Calcutta in Bengal
; (c) the sitalpati mats

of Eastern Bengal and Assam (Sylhet)
; (d) the coir mats of South

India and Bengal
;

(e) the munj mats of Allahabad, Agra and Delhi

in North India
; (/) the date and other palm-leaf mats used all over

India, more especially in Western and Southern India—in Bombay
known as shaelu mats ; and lastly, (g) ivory mats, woven from strips

of ivory so fine that they resemble the strands of sttalpati (see Iroiy,

p. 698).

Mats or rather screens {tatties) made of the sweetly scented khas-khas

are hung in front of doors, etc., to afford shade and to cool, by evapora-

tion, the air which passes through their moistened texture. Bamboo mats
are manufactured here and there all over India, and in Bengal more especi-

ally darmd mats (those constructed of reeds, see PiiragmiteB below) are all but
universally used in house-construction. The traffic in darmd mats must,

therefore, be very great, and give employment to a far larger number of

persons than can be learned from published statistics. In some of the jails

aloe-fibre mats are produced and find a fair market, while cane mats are not

uncommon. These are formed by selected canes being placed parallel to

each other and bound in position by cross-ties. They are exceptionally

strong, and specially valued in pubHc offices where there is much traffic.

The following are the chief matting materials of India :

—

Agave (see p. 43). In the Panjdb, the fibre of two species is a good deal
vised in jails for making daria, mats and ropes. It is beautifully white and takes
dye much better than even munj {sacrttarum), but it is neither so strong nor
so durable. The plant is a slow grower and liable to exhaustion. [Gee, I.e. 4.]

Arundinaria racemosa, Uunro (see Bambusa, p. 99).

Bambusa Tulda, Roxb. (see Bambusa, p. 101).

Calamus—Canes and Rattans (see pp. 202-4).

Clinogyne dichotoma, Saiisb. ,- Fl. Br. Ind., vi., 258 ; Agri. Ledg., 1896, No.
41 ; Nisbet, Burma under Brit. Rule and Before, 1901, i., 383 ; SciTAMiNEiE. The
sttalpati, muktd-pdta, m,urta, thin, godunlka, hhudra, etc. A woody shrub of

Eastern Bengal, Assam, Burma and the Malay Peninsula. It thrives on moist
ground, which need not be specially prepared, and it can be reproduced by cuttings

as well as by transplantation of shoots.

From the stems tire prepared the famous sttalpati or " cool mats." For
the manufacture of the finest mats, the murta should be cut when one year old.

The split stems as prepared are about 4 feet long, one-twentieth of an inch >*'ide,

and as thin as paper. The average size of the mats, when finished, is about
that of an ordinary double bed. Owing to their coolness they are much used
during the hot weather, both by Europeans and by Natives, being placed beneath
the bedding sheets. As a historic fact of some interest it may be here mentioned
that formerly the main corridor of the East India House in Leadenhall Street,

London, is said to have been lined with this matting. The quality is judged by
glossiness, smoothness and fineness of texture, and it is said tliat over the

smoothest even a serpent cannot glide. The price varies from Rs. 2 for the

common sort to as much aa Rs. 100 for the best qualities. The chief producing
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Panama Fibre.

Coir.

Calcutta
Mats.
D.E.P.,
iv., 207-8.

D.E.P.,
iv., 552.

D.E.P.,
v., 317.
Waziri
Mats.

Baskets.

D.E.P.,
v., 430.

Golpatta.

Thatch.

Rice.

D.E.P.,
vi., pt. i.,

4-6.
Screw-pine.

districts are Faridpur, Bakarganj, Tippera and Chittagong in Eastern Bengal,
Sylhet and Cachar in Assam, and Henzada in Burma. The industry is almost
entirely confined to women. It has been suggested more than once that this

iibre would make an excellent substitute for the Panama fibre in hat manu-
facture. The plant also yields a pith, which is discarded by the sitalpati makers,
but which might well be employed as a paper material if procurable in sufficient

quantity. [Cf. O. W., in Capital, April 25, 1901.]

Cocos nucifera, Unn. (see p. 356).

Corypha umbraculifera, Unn. (see p. 429),

Crotalaria juncea, Unn. (see pp. 435-6).

Cyperus tegetum, Roxb. etc. (see pp. 467-8).

Hedychium splcatum, Ham. ; the sit-ruti, kapurkachri, sheduri, etc. The
leaves of this plant are made into the sleeping-mats employed by the hill tribes,

where the plant is at all plentiful.

Hibiscus tiliaceus, Unn. ; a large and abundant bush and affords a fibre

obtainable by a process much less tedious than with most other fibre-yielding

plants—a fibre which would appear well adapted for the manufacture of mats,
ropes, and possibly also paper. In the Panjab it is occasionally employed in

the construction of charpais, sides of carts, seats of bullock-waggons and mats.
In New Caledonia and Tahiti it is made into fishing-nets (see p. 629).

Ischaemum angustifolium, Hack, (see pp. 694, 865).

Juncus effusus, Unn. ; Fl. Br. Ind., vi., 392. This common European rush
is found in the Sikkim Himalaya and Khasia hills from 6,000 to 10,000 feet.

J. giaucuft, Ehrh. Beitr., which is not vmlike the former species, though stiffer

and darker, is met with in the Western Himalaya, Nilgiri hills and Ceylon.
The European plant is in considerable vogue for the manufacture of baskets,
mats and chair-seats, and it is suggested that similar uses might be found for
one or both species in India, where they are at present entirely neglected.

Melocanna bambusoides, Tnn. (see Bambusa, p. 103).

Nannorhops Ritcliieana, h. Wendi. ,- Fl. Br. Ind., vi., 429 ; Gamble, Man.
Ind. Timhs., 733 ; 'Pal.wem. The mazri, patha, kilu, pfis, etc. Usually astemless
shrub, but occasionally develops a stem 10 to 14 feet long. It is met with in
Sind and the Western Panj4b as well as in the Kuram Valley and in Baluchistan,
many acres of country about Hamai being covered with it, and ascending the
hills to 5,500 feet above the sea.

In former times it was common all over Kohat, but railway construction has
led to an increased export to the Cis-Indus districts, and the more easily available
mazri supplies have been exhausted. In 1882 measures were taken to protect
the palm. The green leaves are beaten out with a mallet, and the fibre obtained
is used for matting, fans, baskets, hats, sandals, nets, etc. Waziri baskets
and mats procured at Bannu are famous all over the Western Panjab. Rope
is also made from the stems and leaf-stalks, though apparently it is not very
strong. The leaf-bud, young inflorescence and fruit are eaten, and the leaves
regarded as a purgative medicine for cattle. The seeds are made into rosaries
and exported from Baluchistan (Gwadur) to Mecca. The price of mazri matting
in Peshawar is about Rs. 8 per 100 sq. yards, and its popularity appears to be
increasing.

Nipa fruticans, Wurmb. ,- Fl. Br. Ind., vi., 424 ; Gamble, Man. Ind. Timhs.,
729 ; Palmes. The gulga, golphal (fruit), golpatta (leaves), dani, etc. ; a large
creeping gregarious palm of the Simdribans, Chittagong, Burma and the An-
damansl The old fruits are large, the interior being hard like ivory, but trans-
parent ; they are carried to the sea and floated to great distances. The leaf-
stalks are used to help in floating aundri logs in the Sundribans, also as fishing-
floats. The leaves are very largely employed for thatching and in making mats.
In the Straits Settlements they are used for covering cigarettes. Toddy is
obtained from the spathe (as Linschoten observed in 1598), and the young fruit
is edible. Gamble states that the trade in golpatta leaves in the Sundribans
amounts yearly to about 135,000 tons, valued at nearly Rs. 60,000.

Oryza—Rice Straw (see p. 826). In Kullu and Hazara, mats called mandri
and phindi, as also string, are made of rice-straw.

Pandanus, the screw-pines, might be described as a genus of palm-like
evergreen trees or shrubs, often scandent and possessed of copious and strong
aerial roots. They are met with in the moist tropical regions, chiefly Mascarene
and Malayan. Hooker {Fl. Br. Ind., vi., 483-7) describes some seven Indian
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pecim, and mentiona many other obscure fortiMi. The only apeeias of economic
value may l^o Muid to be :

—

P. odoratissimus, Unn. f. (P. f<uicular%a. Lam.): the keura, kea, ketuki,
keori, mmjiilik, thalay, talai, kaida, tatthetpu, etc. Corninon on the MUldy ooa«t«
of South Indiu, iiurma and the Andamana. It forms dense impenetrable thick«ta
in the tidal foroHta, and is extensively grown as a hudge plant. It is alao
specially cultivated iu Kordons in South India on account of the fragraooe of
its spikes of flowers. Those, tied up within the few adjacent leaves, are aold
in the market towns, and may be seen in shops and at the) railway stations.

T)ie women wear the fresh flowers in their hair and use thorn aa offerings at the
temples. From them is also prepared keura, perhaps the most characteristic and
most widely used porfumo of India. The soft floral leaves and pulp uf the fruit

are also eaten. The leaves afTord an excellent flbre which is employed f.r
nets, sacks, brushes, mats, etc. [Of. Marco Polo, Travels {ed. Yule), ii., 2'»U;

Clusius, Anatias ailvestris, Exot. PL, 1606, 286; Ain-i-Akbari, (Jarrett, transl.),

ii., 12«; Forster, PL Esc, 1786, 38-41 ; Taleef Shereef (Playfair, transl.), Ul ;

Rept. Ind. Hemp Drugs Comrn., i., 156.]

Phoenix, several species (see pp. 8S4-5) ; also Basket- and Wicker-work (p. 115).

Phragmites ; of the reeds proper there are two specioH, #*. ratuntuutm
(dila or ddmbu), met with in the marshes and on the margins of lakes in North-
West India up to altitude 10,000 feet, and i: karka {nala, nal, nar, sur, kaing,
karka, etc.), found in the swamps of the more tropical India.

The former is employed on the Dal Lake of Kashmir as the radhs that con-
stitute the foundation of embankments and floating islands. The culms of
both species are extensively utilised all over India in the construction of chairs
(morhas) and baskets ; they are also largely used for lutes and the tubes of

smoking-pipes {hukahs). Split open they are made into mats, and thus con-
stitute one at least of the sources of the darmd mats of Bengal. These are pro-
duced cheaply and in great abundance, being universally employed in house-
construction. They are also utiUsed as lining (dunnage) of ships to protect
and isolate cargoes, and they might with advantage be used to line the
inside of iron roofing. The flowering stalks are beaten out and edTord a useful

rope-fibre. [Cf. Lisboa, Bomb. Grass., 116 ; For. Admin. Repts. ; Rec. Bot. Surv.
Ind., ii., 165, 240, 247, 360.]

Pseudostachyum (see Bamboo, p. 104).

Saccharum arundinaceum, Retz. (see pp. 929-30).

Tachardia lacca, Kerr. ; for mats made of lac, confer with account given by
Birdwood (Indust. Arts Ind., 1880, ii., 223-4). A threful of lac is wound around a
stick, and, after drying, is drawn off and broken into sections of three or four
turns each. These are then linked together into mats of all sorts of variegated
colours.

Typha ; FL Br. Ind., vi., 488. There are three species of Reed Mace,
Elephant Grass or Cat's tail Bullrush, between which, for the present purpose,
it is hardly necessary to draw distinctions since their properties and uses
are practically identical. These are known as T. angumttita, the lukh of

Upper India ; t. eieitUantina, the pater, hogld, bora, dib, pun, rdmabdna, etc. ;

and *". r^ijpiiiamii, the pitz of Kashmir.
The culms, as also the leaves of all three forms, are extensively used in making

sieves, thatching huts and house-boats, ajid in the manufacture of mats, rop>es and
baskets. In Sind they are also employed in the construction of crude boats
called tirbo, also floats and buoys to support swimmers. They are much valued
for their long roots, which bind loose soils and embankments. The pollen is

regularly collected, and on the Indus forms a fairly important article of food,
being baked into cakes. Bhaduri {Rept. Labor. Ind. Mus. (Indust. Sec), 1902-3,

27) has given the results of his chemical analysis of this article of food. It

contains carbohydrate, 44-50; albuminoid, 19-76; cellulose, 17-80; oil, 2-70;
the balance ash and water. The young shoots and tender roots are also eaten,
and the lower succulent parts of the fruiting spike, soaked in oil, are used as a
torch, whilst the down of the ripe fruit is mixed with mortar as a binding material.

The rushes are split and woven into coarse mats for covering boats and for

making walls or partitions of houses. The leaves fdso find a purpose in the
construction of soft matting as, for example, in Kullu, Kumaon, Sind and else-

where. In the Panjib, Typhn is generally adopted as a matting material whsa
mazri {XaHitorhopm) is not available. [Cf. Ain-i-Akbari (Jarrett, transl.), ii., 123 ;
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Taleef Shereef (Playfair, transl.), 31 ; Gee, Monog. Fibrous Mat. Ph., 1891, 2 ;

Dodge, Useful Fibre Plants of the World, 1897, 319 ; etc., etc.]

Vetiveria zizanioides, stapf; the khas-khas (see p. 1106).

Trade and Commerce.—The statistics of mats and matting given in

the annual official returns of trade exclude Coir Manufactures, and it

is not shown to what extent they include mats or rugs other than grass-

mats. The Exports to foreign countries during the years 1899-1900

to 1906-7 showed no great fluctuation in quantity but a remarkable

undulation in value, due perhaps to the demand for cheap goods in

one year being supplanted by more expensive articles in the next.

The highest recorded value was Es. 2,41,887 in 1900-1. In 1903-4

the amount stood at Es. 58,754 ; in 1905-6 was only Es. 27,267 ; and
in 1906-7, Es. 47,617. Madras has more than half the trade in quantity

but realises less in value than Bombay. The re-exports were at their

highest value in 1903-4 (Es. 26,234), and represented chiefly trade from
Bombay to East Africa, Turkey-in-Asia and Persia. Of the Imports
a large share should probably appear as Carpets and Eugs, as, for example,

the supply (56 per cent.) that comes from Mekran and Sonmiani. Other

considerable contributors are China (Hongkong) and the Straits Settle-

ments. The highest value in the years mentioned (1899-1907) was
reached in 1904-5 (Es. 2,94,182), and of that Es. 1,52,782 and Es. 49,473

were taken by Bombay and Sind.

As regards Coir Manufactures (excluding rope and presumably
including some proportion of articles other than matting) the trade is

almost entirely concentrated in Madras, which in 1903-4 exported to

foreign countries some 473,281 cwt., valued at Es. 46,78,050, chiefly to

the United Kingdom and Germany, the total foreign trade of all provinces

having been 483,355 cwt., valued at Es. 47,90,110. In 1906-7 the ex-

ports from Madras were 552,703 cwt., valued at Es. 55,24,154, and the
total foreign trade 559,329 cwt., valued at Es. 56,00,268. At the same
time the Madras Presidency contributed to Bengal and Bombay a fairly

large quantity, namely Es. 9,00,000 worth. (See also Cocos nucifera,

p. 362.)

D.E.P., MEDICAGO SATIVA, Linn. ; Fl. Br. Ind., ii., 90 ; Prain,
v., 199-203. Beng. Plants, 1903, i., 414 ; LEGUMiNOSiE. Lucerne, Purple Lucerne, or
Lucerne. Alfalfa, vilayti-gawuth, hoi, spastu, schist, yurushea, heda, vilayti-hullu,

etc.

According to De CandoUe, the plant is a native of western temperate Asia, and
is found apparently wild in Afghanistan and Baluchistan. Stein (Ancient Khotan,
1907, 130) speaks of it as extensively cultivated in Khotan and used as fodder.
It is now largely grown in many parts of India and affords excellent forage
for horses and cattle, if given in moderation. At least two varieties are culti-
vated, the Kandahar and the Persian or Arabian. The latter is the crop
ordinarily met with.

Cultivation.—In the Poona district, according to Mollison, the best time
for sowing is either early in the rains or between October and December ; in
the north of India, from the middle of October to the middle of November.
The price of seed ranges from Rs. 0-14 to Rs. 1-8 per lb. The usual Native
method of sowing is broadcasting on a clean, well-prepared bed, but by this
method the field gets foul by deep-rooted grasses and other weeds, and the lucerne
fails when it ought to be in full vigour. A good method of cultivation is as
follows :—The field should be well ploughed and brought into a thoroughly friable,
smooth, clean condition during the rains. In September, 30 cart-loads per
acre of well-decayed farm-yard manure should be given. The manure must
be evenly spread and mixed thoroughly with the soil. Ridges are then formed
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BUJtMBSB VARNISH TREE
MELANORRHGEA

USITATA
lAcquerW&re

22 to 28 inches Apart, on which the Meda are Mwn (10 lb. per acre) in • groove
along the top, and covered by not more than 1 } inches of aoil. Frequaot waterinf^*
are neoosaary during the fimt fortnight. On modium soil, luoeme grown in tii<-

above manner requiroa water every eighth day in the cold eeaeon, every hixUi
day in the hot weather, and oftener if the soil l>o light. Wat^ fhonM also be
given during breaks in the monsoon. It requires Uberal top-dreestng at short
intervals. At least 5 tons of well-rotted farm-yard manure should be i^)pUed
every third time the crop is out.

The principal object of the ridge-and-furrow system is to keep the 6eld clean,
since the furrows can easily be weeded each time the crop is cut by using an
ordinary bullock-hoe. A crop will be well established in six months, and should Oop.
last for years, yielding at least ten cuts per annum. In 1893-4 the beet results
obtained on the Poona Farm were as follows :—outturn per acre, 31,816 lb. ;

value per rupee, 126 lb. ; cost of cultivation per acre, Rs. 85-3-8 ; value of pro-
duce per acre, lis. 265-2-0. [Cf. Bontham, Rev. of Targioni-Tozzetti, in Joum.
Hort. Soc., 1855, ix., 139 ; De Candollo, Orig. Cult. Plants, 1884, 102 ; Burke, Primer
on Cult. Lucerne, in Meerut Press, 1891 ; Voelcker. Improv. Ind. Agri., 1893,
193, 202, 240 ; Duthie and Fuller, Field and Garden Crops, iii., 61 ; Mollison,
Agri. Ledg., 1893, No. 18 ; 1894, No. 5 ; Leather, Food Grains and Fodders, in
Agri. Ledg., 1903, No. 7, 156, 174 ; Smith, Lucerne, U.S. Dept. Agri. Farmer's
Bull., 1895, No. 31 ; Moreland, Note on Cult. Lucerne, in Dept. Land Rec. and
Agri. U. Prov. Bull., 1897, No. 6 ; Cawnpore, Exper. Farm Repts. ; Joum.
Board Agri., Sept. 1897, iv., 218-21 ; June, 1899, vi., 39-44; 1901, vii., 486-8;
Mollison, Textbook Ind. Agri., 1901, 229-33.]

MELANORRHOSA USITATA, Ifal/., PI. As. Rar., l, 9-12,

tt. 11, 12 ; Fl. Br. Ind., ii., 25 ; Watt, Kew Bull, 1906, 137-47 ; also

Ind. Art at Delhi, 1903, 218-24 ; ANACARDiACEiE. A large deciduous

tree of the open forests of Manipur, Burma and Siam, rare in dry forests.

It is generally known as The Burmese Varnish Tree, and by the following

vernacular names, thitsi, kheu, suthan, kiahong, etc. (See Semecarpus,

p. 981.)
In addition to affording a useful Timbeb, it yields a natiu-al Vakkish of

great interest and value, and one which may be characterised as having originated

several distinct IndustriEil and art conceptions pecuhar to the Burmese, Shans
and Siamese. In Maymyo the preparation of the crude black varnish may
be spoken of as the chief forest industry, but it is also largely extracted in the
Monghong State. In fact, wherever the tree abounds the varnish is collected.

In such tracts it is rare to find a tree that haa not been tapped. It is ex-

ported mainly from the Northern and Southern Forest Circles of Burma. To
obtain the varnish, V-shaped incisions, 9 inches long and 5 inches apart at the

base, are cut on the bark of the trees, the apex pointing down. The tongue
of bark within these scars is then slightly lifted up and a specially prepared
joint of bamboo driven in horizontally immediately below the apex of the

incision. The sap which exudes from the inner bark drains into the bamboo
receiver. This is emptied at the end of ten days, when the flow of varnish

is observed to become scanty. A second cut is made along each side of the

contained tongue of bark, which is also eigain raised up slightly and the

bamboo receiver placed more conveniently to the new scarification. After

this has yielded all the varnish that seems likely, a new incision is made
a Uttle higher up. It would appear that young trees yield better than fully

formed ones. By the tapping process the trees become much distorted,

and it is no unusual occurrence to find some that manifest 50 to 60 suc-

cessive scarifications. One man, it has been estimated, can look after and
collect the varnish from 1,200 trees, provided they are not too much scat-

tered. He can scarify and collect from about 200 trees a day. The best

season for working is from July to October, and one man may collect from
146 to 182 lb. in one season. In 1904-5, 38,622 vias, and in 1905-6, 36,382

viss, were collected under license and permit. [Cf. Ann. Rept. For. Admtn.,
1904-5, 56.]

Thitsi is largely utilised in its hquid state as a natural varnish, and has the

great merit of preserving woodwork. Thickened by sawdust, cow-dung ashes,

or bone-ashes to a plastic condition, it is employed as a Cement and body
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MELIA
Azadirachta

Moulding
Material.

Chief rorms of

Lacquer,

THE NEEM OR MARGOSA TREE

material or moulding substance. It may be coloured with lamp-black, gold-leaf,

vermilion (not red lead), orpiment, indigo, etc., and applied with a brush or by
the hand direct, or to objects revolving on the turning-lathe. When painted

on cloth or paper the form used is very thin and pure, but on drying the articles

are found to have been rendered waterproof. As a cement it is largely em-

ployed in the Burmese glass mosaics, but by far its best-known property is in

the manufacture of the so-called Burmese lacquer ware, of which there are four

types and centres of production—Pagan; Prome ; Mandalay ; and Manipur

leather varnish.

D.E.P.,
v., 211-24.
Neem.

Gum.

OU.

Cake.

Leaves.

Fatal to Insects.

Toddy.

Wood.

Tooth-brushes.

Bastard.
Cedar.

MELIA, Linn.; Fl. Br. Ind., i., 543-5 ; Gamble, Man. Ind. Timhs.,

1902, 143-6 ; Talbot, List Trees, etc., 72-4 ; Cooke,, Fl. Pres. Bomb.,

1902, i., 205-6 ; Prain, Beng. Plants, 1903, i., 313-4 ; Duthie, Fl. Upper

Gang. Plain, 1903, 150-1 ; Brandis, Ind. Tree^, 1906, 140 ; MELiACEiE.

A genus of trees comprising five species, natives of India and the Malay

Archipelago.
M. Azadirachta, Unn. ; M. indica, Brandia, For. FL, 67 ; Azadirachta indica,

Jussieu, in Mem. Mus. Hist. Nat. Paris, 1830, 19, 221. The Neem or Margosa
Tree, nim, agas, limha, kohumba, vepa, taruka, bevina, thin, kamdkd, etc. A
large tree ; according to Gamble, probably wild in the forests of the Karnatak
and parts of the Deccan, and perhaps also in the drier, inland parts of Burma

;

elsewhere cultivated.

It is of considerable economic importance. From the bark there exudes

a bright amber-coloured Gum, which is collected in small tears or fragments.

This is said to constitute a portion of the commercial " gum gattie," and of

"East India gum." It is considerably esteemed medicinally as a stimulant.

From the seeds a fixed acrid, bitter Oil is extracted, of a deep yellow colour

and disagreeable flavoiir. As an anthelmintic and antiseptic it is in much
demand, and is largely used by the poorer classes for burning, but said to

smoke badly. The barks of trees are often painted with it to protect them from
insect pests. By the women of Sind it is applied as a hair wash. The chemistry
of this oil was fully investigated by the late Dr. Warden, and a detailed account
of his results is given in the Dictionary. Nim, oil-cake is regarded as a useful

fertiliser. In addition to the gum and oil, the bark, young fruits, seeds, leaves,

flowers and sap have all medicinal properties assigned to them or are spoken
of as edible. The leaves are utilised to preserve books, papers, cloths, etc.,

from ravages of insects. They are said, moreover, to be useful in keeping away
mosquitoes. Hooper {Rept. Labor. Ind. Mus (Indust. Sec), 1903-4, 30-1) records
the results of his investigations. Fresh leaves were distilled in water. It was
found that a distinct allyl- or onion-smelling compound was present in the dis-

tillate. The powdered leaf, when burnt, gave off an odour found to prove fatal

to insects. The extract of the leaves was intensely bitter and contained evidence
of an alkaloid.

The sap or nim Toddy is yielded by the tree either spontaneously or is ex-
tracted artificially. In the former case, a clear and colourless liquid flows in

a thin stream or continuous droppings from two, three or more parts of the
plant simultaneously for several weeks on end. Artificially it is obtained by
exposing a healthy-looking root, cutting it through, and placing a vessel beneath
to receive the exuding liquor, which is a refrigerent, nutrient and alterative
tonic. The Wood is durable, has an average weight of 50 to 52 lb. per cubic
foot. Its chief use is for cart-construction, ship-building, agricultural imple-
ments, and in South India for furniture. The twigs are largely used as tooth-
brushes. [Cf. Garcia de Orta, 1563, Coll., xl. ; Taleef Shereef (Playfair, transl.),

170 ; Jacob Brevnivis, Icon. Bar. PL, 1739, 15, t. i. ; Buchanan-Hamilton, Stat.

Ace. Dinaj., 1833, 154 ; Moodeen Sheriff, MaL Med. Mad., 1891, 100-5 ; Baner-
jei, Agri. Cuttack, 1893, 185, 187, 201 ; Woodrow, Oard. in Ind., 1899, 59, 233 ;

Mukerji, Handbook Ind. Agri., 1901, 296-7 ; Watt and Mann, Pests and Blights
of the Tea Plant, 1903, 411; Cimningham, Plagues and Pleasures of Life in Bengal,
1907, 102.]

^
' y

M. Azedarach, Linn. ,- Rec. Bot Surv. Ind., 1894, i., 70, 148, 195 ; ii., 52 ; iii.,

186. The Persian Lilac of Indian writers, Bastard Cedar or Bead Tree, drek,
bakdin, deikna, ghord nim, tham,aga, chein, Tnaha-limbo, mulai, vembu, bevu, ta-

ma-ka, etc, A deciduous tree doubtfully indigenous in. the Sub-Himalayan tract
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SUPPLY OF MIOA

thouf;h coininonly met with up to 6,000 feet in alUtud«, mad frequantly oulii-
vatod in India and iiuriua.

Like the nim, thiu Hpeoies also yieldji a brown adheaivo OuM and the mtia
aiTord a fixed oil ; hut these are nol important. It ha« long been uaed In madieina
by the Arabs and Peraiaiis, but the Hindiw aeetn to have negleoted it in favour
of nitn. The Mtone from the fruit iH oiiipluyod all ov«r InduTas a bead, being
|H)rforated anil striinf; int^ necklaces, rosaries, etc., and is supposed to act as a
fhariM a^ainHt disoaMe. According to most writers, the wooa is liable to warp
and Hulit, but CSanible states that the samples used at the Imperial Forest School
for MuBeuiii cases and furniture behaved well. It is handsoniely marked and
takes an excellent puliuh. [C/. Taleef Shereef, I.e. 3U, 1U2 ; I'aulus jEgineta
(Adams, Comment.), 1847, iii., 449-50; Bentham, Rev. of I'arffioni-TotuUi,
Joum. Hort. Soc., 1865, ix., 177; Moodeon Sheriff, I.e. 99-lUO: Uanerjei,
I.e. 185, 195 ; Woodrow, I.e. 233 ; Firminger, Man. Uard. Ind. (ed. Caoteron),
1904, «35: Der Troperppflanzer, Oct. 1904, No. 10, 578-80.]

M. composlta, WHId. ; M. dnbia, Hiern (non Cav.), in Fl. Br. Ind., i., 646.
The f M»ir, kwlu-klMJur, limbarra, dingkurlomj, mallay vemhii, bivu, etc. A large
deciduous tree of the Sikkim Himalaya, up to (J,000 feet ; Khasia hills ; hills

of VVostt'rn Uhats in South India and west coast forests from the Konkan south.
Gamble states that the wood will probably 1x5 foimd useful for tea-boxes and
similar purposes, and that it should l>e cultivated on account of its rapid gntwth.
In Ceylon, the outriggers i>f native boats uro lumle of it.

MICA ; Ball, Man. Econ. Ueul. ind., iii., 524 ; Holland, Mica De-

posits Ind., ill Mem. Geol. Surv. Ind., 1902, xxxiv., pt. 2 ; Phospkalic

Mica-Peridotites in Lower Gond^oana Rocks, Beng., in Rec. Geol. Surv. Ind.,

1894, xxvii., pt. 4, 129-46 ; also Rev. Min. Prod., in Rec. Geol. Surv. Ind.,

1905, x.xxii., pt. 1, 14, 63-9; 1907, xxxvi., 76. The group of nunerals

known collectively under the name Mica have several characteristics in

common, which vary with the combining ratios of the bases and the

silica of which they are composed. The light-coloured micas generally

belong to the kind known as muscovite, the black to biotite ; other

varieties are lepidolite and lepidomelane. It has the following vernacular

names :

—

abrak, appracam, kokabdlarz, vajrdbhra (black mica), etc.

Sources.—Though mica is one of the most widely distributed mijierals in India, Localitim.

its occurrence in plates of sufficient size to be of commercial value is limited to a
few tracts. Holland (Mem. OeoL, I.e.) gives a full account of the geographical
distribution of the known mica-bearing areas of India. The most important
localities occur in the provinces of Bengal, Madras, Bombay and Burma, but in

another publication (liev. Min. Prod., I.e.) he states that Bengal and Madras
are the only provinces in which the mica-mining industry can lie viewetl as

established and important. In the official returns, Financial and Commercial
Statistics, published by the Government of India, particulars are given of factories

or works that employ 25 persons or over. Under " Itfica Mines " (on that

standard) there were in 1901, 17 mines employing 6,668 persons ; in 1902, 16

mines employing 7,242 persons ; in 1903, 18 mines, employing 6,276 persons ;

and in 1904, 45 mines, employing 6,559 persona. Including all grades of mica
mines, there were 9,165 persons employed on the average during the three years

ending 1903, of which 6,694 were in Bengal ami 2,471 in Mtidras. In 1905, 15,244,

and in 1906, 15,723 daily workers were recorded at the mica mines.

Outturn.—As regards the outturn, Holland observes that the published returns

grossly understate both the quantity and value, since they are below the figures

usually quoted for the exports. " As the only mica on wliich royalty is chargetl

is that raised on Government land, and as many mica miners have mines in both
Zemindari and Government land, there are obvious reasons for understating

the production ; and, besides this fact, the floiu-ishing industry of stealing mica
diminishes the returns for production without affecting the export figiu-es. A
considerable quantity of mica of the poorer grades is consumed in the country for

ornamental and decorative purposes, and a small quantity of the larger sheets

is used for painting pictures on, in various parts of the coimtry. As far as the

figures for quantity are concerned, therefore, the exports cannot be accepted as
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an approximate expression of the production ; but as regards value, the export
returns may be accepted as a closer approach to the figures which should express
production."

^gea. Uses.—The uses of mica depend on its peculiar combination of qualities, viz.

its highly perfect cleavage ; its transparency to light, together with a comparative
opacity to radiant heat-rays ; its low power of conducting electricity ; its chemi-
cal stability ; the great flexibility of its folia, combined with a high elastic limit

and consequent power to resist violent shocks or sudden changes of temperature.
It may be substituted for glass in lanterns, doors of furnaces, windows, as a
glazing material for pictures, for backing of mirrors, etc. By far the largest

quantity of sheet mica, however, is used for electrical purposes, for covering
portions of dynamos and other electrical machines. For similar uses, thin films

Micanite. have lately been used for making the so-called Micanite, in which films of mica
are made to adhere to one another by a highly insulating cement. According
to Holland, the invention of micanite has created a new opening for the use of

the smaller grades of mica, formerly rejected as waste. In India itself mica is

chiefly employed for decorative and ornamental purposes, e.g. in ornamenting
temples, palaces, and many of the banners, robes, etc., employed in ceremonies.
In fine fragments or as powder it is also used for ornamenting pottery and fancy
cloths, especially the Afridi wax-cloth (see Carthamus, p. 282). Fmally, it is

used to a considerable extent in Native medicine, and even more naturally and
successfully as a manvire.

Trade.—For the years 1897-8 to 1902-3, it is stated that the mica Exports
averaged 19,173 cwt. with an annual value of £77,613, or £4"05 per cwt. A
table is furnished by Holland that shows the relative contributions of the mica-
exporting provinces. The two chief, Bengal and Madras, during the years im.der
review (1897-1903) contributed to the average total as follows :—Bengal, 12,282
cwt., valued at £52,272 ; Madras, 6,872 cwt., valued at £25,241. Of these exports
the United Kingdom took the largest share, amounting on the average to 14,843
cwt., valued at £56,799, or 77'4per cent, of the total quantity and 73" 2 per cent,
of the total value. Much of this, however, is sold in the United Kingdom for
transmission to the Continent and America. The United States come next, 15*5

per cent, of the average total quantity and 20' 1 per cent, of the total value.
The mica sent to America, it is stated, brought a higher price, as only the better
qualities could face the heavy import duty imposed by the Dingley Tariff in 1897.
Turning to the annual statement of the Trade and Navigation of British India
with foreign countries for the year ending March 1907, we learn that the following

Actuals
were the actual exports from India during the past five years :— 1901-2, 16,298
cwt., valued at Rs. 10,50,511 ; 1902-3, 20,412 cwt., valued at Rs. 13,13,909;
1903-4, 21,548 cwt., valued at Rs. 12,94,453; 1904-5, 19,575 cwt., valued at
Rs. 14,68,986 ; 1905-6, 31,554 cwt., valued at Rs. 23,94,413 ; and 1906-7, 51,426
cwt., valued at Rs. 38,24,988.

[Of. Watt, Rev. Min. Prod., 1893, 23-4 ; 1894, 22-3 ; 1895, 47-8 ; 1896, 49-50;
Handbooks Imp. Inst., 1893, No. 19 ; Repts. of Chief Inspector of Mines ; Mervyn
Smith, Mica Mining, in Beng. Trans, of Instit. of Mining and Metall., 1898 ; Rept.
on Sendee and Jhirhee Mica Prop., Hazaribagh Dist., Chota Nagpur, 1898 ; Min.
Indust., 1898, vi., 478-81 ; 1899, vii., 509-10 ; 1901, ix., 472 ; 1902, x., 458 ;

1903, xi., 468 ; Dutt, Mat. Med. Hind., 1900, 76-80 ; Dunstan, in Agri. Ledg.,
1900, Nos. 2, 24 ; Mica Deposits of Ind., Bull. Imp. Inst., No. 1 Board of Trade
Journ., suppl.. May 21, 1903, xlix.-l. ; Imp. Inst. Tech. Repts., 1903, 27-34 ;

Watt, Ind. Art at Delhi, 1903, 211, 231-2.]

Exports.

Averages.

D.E.P.,
v., 260-75.
Al Dye.

MORINDA, Linn. ; Fl. Br. Ind., iii., 155-8
; Watt, Agri. Ledg.,

1895, No. 9 ; Gamble, Man. Ind. Timbs., 422 ; Talbot, List Trees, etc.,

1902, 196 ;
Prain, Beng. Plants, 1903, i., 572-3

; Cooke, Fl. Pres. Bomb.,
1903, i., 613-5

; Dutbie, Fl. Upper Gang. Plain, 1905, i., pt. 2, 426-7
;

Brandis, Ind. Trees, 1906, 392 ; Rubiace^. A genus of erect or climbing
sbrubs or trees wbicb comprises about 40 species, all tropical. Of these
seven are natives of India.

M. angustilolia, Roxb. ,- Rec. Bot. Surv. Ind., i., 248, 347. The ddru haridra, asugach,
chenung, ban hardi, yiyo, etc. An evergreen bush of the Eastern Himalaya
ascending the hills to 6,000 feet in altitude ; Assam ; Eastern Bengal to Tenas-
serim.
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Togari
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Cviltiva-
tion.
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AniUna.

MORINDA
OITRIROLIA

Deooan
Tho yovuig rootH (more especiully the root-bork) yield • good yellow DvB, Dye.

which is used fairly cxtonsivoly by the Natives of Eaatem BengaJ anu Darj^ling,
]{ B«Bgal.

also by thono in Assdin, and to a small ext«nt in Burma. In Darjeeling and the
Goto hills, McCann writes that the dye is prepared by pounding the bark of the
root and boiling it in water, then straining anil boiling over again till the required
oonsistenoy is obtained. In dyeing cotton yarn or cloth, certain ingredient* that
act as mordunts or acids to brighten the colour axo usotl along with the morinda
extract, or other dyes are employed along with it, to produce brilliant reds.

Dimcan {Pyei and Jhfeing in Aimam, 189(5, 35) gives full purticuliuni of the system
of dyeing with Marimta anaimtifuHa that prevails in Assam. Chips of thi' bark
of leteku (ttnrrn%it-ra maitittn) and the leaves of the lodh (Mif$M$tl«*<mm mfiratt*.

p. 1053), bv most writers said to l>e the chief mordants employed. [Cf. Mason,
Burma and Its People (ed. Theobald), 1883, ii.. 422.]

M. cltrlfolla, Unn. ; M. tinrtoria, Roj^. ; Watt, Agri. Ledg., 1895, No. 9, 2 plates.

A plant ofton called tho Indian ** Mullwrry," or Togari Wood of Madras; dl.deh,

Mrtundi, aurangi, nina, niina, ttira, maddi, nyah-gyi, etc. A small tree or large
buHh fornierly widely cultivated throughf)ut India ; but within the pjist few years
tho industry has been entirely ruined and the cultivation practically abamloned.

Cultivation.—The cultivation of .if»i**»i«in has boon discontinuod, or nearly w>,

since tlie introduction of aniline dyes. In many districts where it was formerly
a profitable industry, as in the Central Provinces and Berar, it has for several
years been practically discontinued. A full account of tho methods of cultivation
and position of the industry is given in the Agricultural Ledger (I.e. 137-9). It is

there stated that the crop was formerly very profitable. One of the most striking

features was the circumstance that from a perennial tree, which may attain a
height of 30 to 50 feet, a biennial fiold-crop hat! been produced that rarely ProdncUon and
exceeded a height of 2 feet, though it flowered and fruited froely. Biennial.

The soil was preptired as for other crops. It was ploughed three times, cleared
of weeds, and sown in June. The seed was procured from previous field-crops Sowing,

and put through a process of special preparation. This was the choH-al, and was choti^l.

the crop exclusively grown in certain localities, such as the Anjangaou neighbour-
hood. In other villages a crop known as moti-al was also grown, the seed for itoti-aL

which was obtained from trees which grew near by, and not from the previous
field-stock. The fruits were collected, piled in a heap till they turned black and the
pulp softened. This was accomplished in three or four days. After separating
the seeds by breaking the fruit on stones or by the mogra fmallet), tne seeds

were piled together for fifteen days. To remove the remainder of the pulp the
seeds were placed in baskets and sunk in the river and finally spread out to dry.
About 40 lb. were driU-sown to the acre. The moti-al often flowered and fruited

the first year, and would continue to do so during the second or even third. At
the village of Anjangaon, the choti-al crop was usually gathered in the third year
and dug up somewhere in November to January. Sandy soils were best suited,

black soils being too hard for the roots to penetrate. The Anjangaon cultivators

considered the three-year-old crop to be the best. After the roots were dug up
and separateil from the stems, they were cut into small pieces, spread out to dry,

and in eight to twelve days were ready for market. The al crop was followed

by cotton, which in its turn was followed again by cU.

Dye.—A full account of the Native methods of utilising the dye is given in

the Dictionary. The reader should also consult the Agricultural Ledger (I.e.

141-4), where it will be found an account of the process in Gondal, Kathiawar,
has been contributed by Mr. M. J. Bharwoda. A widespread opinion prevails

among Natives that textiles dyed with al are protected against the depredations Protection fr<

of white ants ; and if this were so, it would be a powerful argument in favour White Ant&

of its extended use, instead of its discontinuance, but the matter has never been
scientifically confirmed. Some years ago the dye was thoroughly investigated by
Prof. Hummel and Mr. Perkin of the Yorkshire College, Leeds. They foimd that

the root does not dye in its original condition, but that either the glucosides must Method of

first be hydrolysed or that certain acid substances must be removed. The former Dyeing,

is effected by boiling with acids or alkalis, or by fermentation. The process of re-

moving the acids consists in washing the powdered root three times, two hours each
time, with water. The last steeping may occupy twenty hours. The dye-bath is

then charged with the washed root and 1 -5 per cent, of its weight of sodium car- Sodium

bonate or 1 per cent, of chalk. Tlie temperatvu-e is gradually raised to the boiling- Carbonate,

point and the colours cleared with boiling soap solution. \Cf. Forster, PI. Eac.,

1786, 41 ; Rumphius, Herb. Amb., 1743, iii., l^O ; Hunter, Morinda and lU
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MORUS
ALBA
White Mulberry

Uses

HOESE-RADISH TREE

As. Res., 1796, iv., 35-44 ; Milbiim, Or. Comm., 1813, i., 275 ; Bennett,

Wanderings in N.-S. Wales, etc., 1834, ii., 219 ; Mason, I.e. ii., 422 ; Pharmacog.

Ind., 1891, ii., 226 ; Hummel and Perkin, Tinct. Prop. Ind. Dye Stuffs, in Journ.

Soc. Chem. Indust., 1894, ; Al Dyeing in C. Prov., in Agri. Ledg., 1896, No. 22 ;

also Joshi, Al Dye, 1897, No. 20 ; Russell, Monog. on Dyeing C. Prov., 1896, 3-8
;

Duncan, I.e. 36 ; Imp. Inst. Tech. Bepts., 1903, 209-11.]

M. umbellata, Unn.; nuna, miilughudu, maddi chekhe. A common climbing

shrub of South India and the mountains of the Eastern peninsula through Assam
to Burma, Ceylon, and the Malay Peninsula ; ascending the hills to altitudes of

Javan 4,000 feet. It yields the dye known as mang-kudu, which is employed in Java
Bed Dye. to give the red shades to batick calicoes. In India this dye is used only to a very

small extent. [C/. Hummel and Perkin, Col. and other Prin. contained in Mang-
kondu (contrib. from Cloth-workers' Res. Lab., Yorkshire College) ; Imp. Inst.

Tech. Repts., 1903, 217-8, app.]

PEP MORINGA PTERYGOSPERMA, Gaertn. ; Fl. Br. Ind., ii.,

v.! 276^9. 45 ; Talbot, List Trees, etc., 1902, 118-9 ; Gamble, Man. Ind. Timhs.,

Horse- 1902, 224-5 ; Duthie, Fl. Upper Gang. Plain, 1903, 192-3
; Cooke, Fl.

radish. p^-^g Bomh., 1903, i., 282 ; MoRiNGE^. Tbe Horse-radish Tree, sajuna

(or sajina), shdjnah, sunjna, munigha, munga arak, saragvo, sekto, muna-

gdcha jhdda, musing, murungai, ddndalon bin, etc. A tree wild in the Sub-

Himalayan tracts from the Chenab to Oudh but very commonly cultivated

near homesteads, especially in Bengal and Assam.

(Jam It yields a Gum which is white when it exudes but turns gradually to a ma-
hogany colour. It belongs to the tragacanth or hog-gum series, but owing to its

dark colour is of no European commercial value. From the seeds a clear, limpid,

almost colourless Oil is easily extracted by pressure. Both this oil and that

Ben Oil. from itt. aptem, Juss., are commercially termed Ben Oil, and are highly valued

as lubricants by watch-makers. The oil is, however, bxit seldom made in India

and does not form an article of export. Owing to its power of absorbing and
Perfumery. retaining odours, it is fairly largely employed by perfumers. The tree flowers in

February and produces long, whip-like beans in March and April. Leaves,
Pot-herb. flowers, pods and even twigs are all cooked as pot-herbs. The immature pod

is used in making the drum-stick curry of Europeans. The pod is also made
into pickles, and the root has long been known as an efficient substitvite for

horse-radish. [C/. Paulus ^gineta (Adams, transl.), iii., 65 ; The Bower
Manuscript (Hoemle, transl.), 1893-7, 84, 103, 108 ; Acosta, Tract, de las

Drogas, 1578, 343 ; Milbum, Or. Comm., 1813, ii., 499 ; Buchanan-Hamilton,
Stat. Ace. Dinaj., 1833, 158 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 131-2 ;

Banerjei, Agri. Cuttack, 1893, 198 : Dhargalkar, Treat, of Jaundice with Boot
Bark, Ind. Pharmacol., Sept. 1, 1896, 37-40 ; Waring, Baz. Med. Ind., 1897,

96-7; Dutt, Mat. Med. Hind., 1900, 117-9.]

D.E.P.,
v., 279-84.

Mulberry.

White.

Fruit Edible.

MORUS, Linn. ; Fl. Br. Ind., v., 491-3 ; Gamble, Man. Ind.

Timhs., 1902, 634-6 ;' Talbot, List Trees, etc., 1902, 324 ; Prain, Beng. Plants,

1903, ii., 967-8 ; Brandis, Ind. Trees, 1906, 612 ; Urticace^. A genus
of trees or shrubs. Three species are said to be natives of India, of which
the best known is M. indica. The economic information regarding

each species cannot be accurately separated, as all possess very similar

properties.

M. alba, Linn. ; the White Mulberry, tut, tul, chinni, satur, uppu nute, etc. A
small deciduous tree indigenous in Northern and Western Asia ; cultivated in

Northern India and Trans-Indus coxmtry up to 11,000 feet. It is the chief mul-
berry used for silk-production in the Panjab and Kashmir. The fruit is edible,
and there are many varieties according to locality. It flowers in February and
the fruit ripens in May and June. The wood weighs from 38 to 56 lb. per cubic
foot (Gamble), and is employed for building, in making boats, furniture and agri-
cultural implements. [Of. Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort.
Soc., 1855, ix., 170-1 ; Dodge, Useftil Fibre Plants of the World, 1897, 243

;

Hosie, Bept. on Prod, of Ssu'ch'uan, China, 1904, No. 5, 17, 50, 55.]
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MOSCHU8

MOSCH1FERU8
Muak-deer

BtoTstod Boa.

Prop^aUoo.

PrcMTTfttkn ct
Cutting!.

M. Indlca, Um. ; ftit, nttni, ehhola kimbu, mekrajt, tinglok, karan, jo-kul, ambor,
kambili-puch, hippal-nerali, poaa, eto. A moder»te-*iaed deoiduoua trae of Um
Lower Hiiimlaya mul 8ub-Hiiimiayan tract from Kashmir to Sikkim, aaoandiag
the liillH to T.CMM) foot ; Slum IuIIh of Burma at 4,000 feet ; cultivated ebewhere
m Norttioni India and the Nilgirin for piirpoaes of ericuiture.

In the silk diHtrictH of India proper, the mulberry is roared on what i* Buah 9tnut
called the bush Hynt^ni, not the tree Hysteni that prevails, for the most part, in "^f**-

Europe. It ran apparently be grown on any description of high and urellHlrained
land, but it is said to do bett«r on loam than on stiff clay or on sandy soil. Deep
cultivation is absolutely necessary, and in some parts uf the country, as, for
example, in Hogra in Eastern Bengal, where the mulberry is attempted on land
annually inundated, the method prevails of raising the land in ridges. Soil is

dug out from the sides and thrown on the top of the ridges, the result being
tht) foruuition of bands of land (upon which the mulberry is raised) 3 to feet
witie and 3 to 4 feet above the rice-growing intervening strips. The follow-
ing is the system pursued in the Bardw4n district of Bengal, which may be
accepted as representative of that which prevails through the chief districts

of Indian mulberry silk-production. When the rains are over, the land is dug
to a depth of about 18 inches, from September 15 to November 16. The field

is then ploughed twice, levelled and well watered. Propagation takes place
from November 15 to December 16, and is made by cuttings set in holes 18
inches apart, each hole being 18 inches in diameter and 6 inches deep. When
an exhausted crop is cut down, the plants are divided into pieces 9 inches long,

the tops and all thin, dry stems being rejected. The cuttings are then tied

into bundles. A pit is excavated near a tank, and the bundles of cuttings are
sunk in mud at the bottom, to the depth of a few inches. They are kept in tliat

condition for about a month, and watered till the buds have put forth shoots
about 2 inches long. W'hen this happens, they are taken out of the mud, planted
horizontally in the fields, as above described, one to three in each hole, covered
with earth, and watered once a week till they take root. When the plants are
about a cubit high, the whole field is flooded, but when they eire 2 to 3 cubits
high, irrigation is necessary only once every 1^ or 2 months. In February- Irrlg»ttoo-

March the plants are fit for leaf-plucking. After the May plucking the field Leaf-plucking,

should be hoed, and at the end of Juno and beginning of July weeds should be
smothered by turning up the soil. Before the commencement of leaf-plucking
in the second year, the field is top-dressed with pond mud, about 400 maunds
per bigha. The plants are thus treated once every 3 years and are kept
up for 10 or 12 years, when they are cut down to the ground. By hoeing and
manuring, however, new plants spring from the stools, and these may be kept
growing for a further period of 5 years, when a new field is regarded as
necessary.

The fruit is edible, and employed in Kashmir in the distillation of spirit ; Fruit and

fruit, bark and root are all medicinal. The wood is very similar to that of s^pWi.

M. alba, and is used in Assam for boat oars and furniture. Stein mentions that Timber,

he found a saddle made of nuilberry-wood in ruins explored by him in Khotan,
of the third century (see Paper, p. 863). [C/. Marco Polo, Travels (ed. Yule), i., 378 ;

Buchanan-Hamilton, Stat. Ace. Dinaj., 1833, 210-4 ; Roxburgh, Repta. on
Cultivation in Manuf. Cotton-wool, Raw Silk, etc., E.I.C. (ed. 1836), 66 et aeq. ; also

Wallich, 130 et aeq. ; Kew Bull., 1889, 27 ; La\vrence, Valley of Kaahmir, 1895,
82 ; Ind. For., Aug. 1895, xxi., 287-9 ; Max and Bertha Ferrars, Burma, 1900, 99 ;

Woodrow, Gard. in Ind., 1903, 78 ; Firminger, Man. Oard. Ind. (ed. Cameron),
1904, 211 ; Butler, Mulberry Diaeaae in Kaahmir, in Agri. Joum. Ind., 1907,
ii., pt. i., 97-8 ; Stein, Ancient Khotan, 1907, 130, 332.]

Muak-
deer.

MOSCHUS MOSCHIFERUS, Linn. ; Blanford, Fa. Br. Ind. D^.P.,

(Mammalia), 552-3
; Cervid^. The Musk-deer, Tcastura, mushk, raos, |^^j-

68-62.

rous, la-lawa, rib-jo, hena, mussuck-naba, etc.

A solitary animal, more than two being seldom found together. It frequents
wooded slopes, often very steep. Is very active and sure-footed and pro-

gresses by a series of bounds. Is by no means shy, where it has not been much
hunted. Is of nocturnal habit and not much larger than a greyhoimd. Of all

ruminants it is reported to eat the least, and although no connection can be
traced between the nature of the food and the production of musk, those

reared in forest-clad mountains are better than those met with in open
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Musk-pods.

Grain Musk.

Trade.

Tonquin.

Substitutes.

B.E.R,
v., 290-307.
Banana.

THE MUSK-DEER

rocky country. Occurs on the Himalaya west to Gilgit and east to Sikkim,

usually at altitudes of 8,000 to 12,000 feet, and is also met with in Tibet and

Central Asia as far as Siberia. The rutting season is in January, the period of

gestation about 160 days, a single young one being usually produced.

Musk is the contents of the abdominal gland—the praeputial follicle. Within

is a secretion that looks like coagulated blood, has a greasy touch and a strong

penetrating odour. It is only developed in the rutting season, and as sold is a

brown, soft mass possessed of the well-known odour. An ounce is about the

average produce of one animal. Good and pure pods fetch from Rs. 10 to Rs. 15

according to size, but they are often much adulterated with blood and other

material. Musk-deer are snared or shot to secure the " musk-pods," but the

flesh is said to be well-flavoured and not at all tainted, as might have been ex-

pected, with the penetrating odour of the musk. The males smell of it, but the

females never do so.

There are recognised in trade three chief grades, viz., (I) the Cabardien or

Russian musk ; (2) Assam musk (which includes all grades of Indian musk)

;

and (3) Tonquin or Chinese Musk. The Assam and Tibetan musks reach Europe

via Calcutta. When dried within the follicle, it bears the name of " Musk-pods '';

when scraped out and sold in granular form it is called " Grain Musk." It is

shipped in bags enclosed in wooden or tin-lined chests that contain about 200

pods. In the Dictionary will be found an interesting note on the Bashahr Musk,
contributed by Mr. G. G. Miniken. The Himalayan Musk has been known from
ancient times and Baber in 1519 refers to it, but within the past decade or so

the demand for the Indian article seems to have been declining.

The following were the exports to foreign comitries :—In 1899-1900, 611 oz.,

valued at Rs. 11,900 ; in 1900-1, 647 oz., valued at Rs. 18,873 ; in 1901-2, 309

oz., valued atRs. 13,320; in 1902-3, 44 oz., valued atRs 1,500; in 1903-4, 53 oz.,

valued at Rs. 2,425 ; in 1904-5, exports nil; in 1905-6, 223 oz., valued at Rs.

11,180; and in 1906-7, 668 oz., valued at Rs. 14,500. Capital (Oct. 20, 1904)

gives an instructive account of the traffic in this substance and exhibits the

official statistics of imports into Bengal from Tibet and Bhutan for 16 years

prior to that date. The Bhutan had preserved a mean valuation of Rs. 15,000,

while the Tibetan had fluctuated from a valuation of Rs. 3,343 to Rs. 1,27,144.

"The official valuation of the Tibetan musk last year was Rs. 40 per oz. and
that of Bhutan Rs. 32. The price of the Tonquin musk in England has been as

high as 119*. an oz. and as low as 45». Ten years ago the price was from 90s. to

95*. the oz. The latest quotations in the London market for genuine grain

musk of good quality is 72«. dd. to 758. per ounce." [Cf. Marco Polo,

Travels (ed. Yule), ii., 35; Baber, Memoirs (Leyden and Erskine, transl.),

313 ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc), 186-7; Terry, Voy.

E. Ind., 1655 (ed. 1777), 109 ; Tavernier, Travels (Ball, transl.), ii., 143-6,

258-60 ; Linschoten, Voy. E. Ind. (ed. Hakl. Soc), ii., 94-5 ; Pyrard, Voy. E.
Ind., 1601 (ed. Hakl. Soc), ii., 359 ; Fryer, New Ace. E. Ind. andPers., 212 ; Boym,
Fl. Sin., Z ; Birdwood and Foster, E.I.G. First Letter Book, 131, 255, 261, 287,

428, etc. ; Milburn, Or. Comm., ii., 513-4 ; As. Res., 1832, xvii., 15 ; Kirkpatrick,
Kingdom of Nepaul, 131 ; Hoffmeister, Travels Cont. Ind. (Engl, transl.), 323 ;

Brandt, and Ratzeb., Med. Zool., 1829, i., 41-5, t. 7 ; Paulus JEgineta (Adams,
Conmient.), 1847, iii., 468-70; Rockhi\], Mongolia and Tibet, 71 ; Cordemoy, Le
Prod. Colon. d'Orig. Animale, 1903, 362-5 ; Fulton, Notes on Mammalia of Chitral,

in. Journ. Bomb. Nat. Hist. Soc, 1903, xiv., 760 ; Waddell, Lhasa and Its Mysteries,

1905, 483.]
Musk Substitutes.—The term " Musk " is in common usage applied in com-

pound names to a number of products of both animal and vegetable character,
possessed more or less of the scent of the true perfume. Amongst these may be
mentioned the musk-rat (or shrew) ; the musk-plant {Jiiniulim mosvhat/titi) ;

and the Aheitnonchu*! of India {iiihiscus .tbeimoseiuis). The last mentioned is

the only substitute that has so far attracted serious attention, but the experi-
ments in its cultivation on a commercial scale cannot be regarded as having
proved successful.

MUSA, Linn. ; Fl. Br. Ind., vi., 261-3 ; Rheede, Hort. Mai,
{., 17, tt. 12-4 ; RumpMus, Herb. Ami., v., 130, t. 60 ; Hughes, Hist.

Barbados, 1750, 184, t. 16 ; Roxburgh, Coromandel PI., t. 275 ; Kurz,
Journ. Agri.-Hort. Soc. Ind., 1867, xiv., 295-301 ; n.s. 1878, v., 112-68

;
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Baker, Ann. Bot., 1893, vii., 189-222 ; Kew Bull., 1894, 229-314 ; Gamble,

Man. Ind. Timbs., 1902, 723; Prain, Beng. Plants, 1903, ii., 1050;

Firrainger, Man. Gard. Ind. (ed. Cameron), 1904, 204-9 ; Scbum&ua iu

Engler, Pflanzenr., iv. (45), 13-28 ; SciTAMiNEi*.

A genus of tree-like herbs with thick stems largely composed of the

convolute loaf-sheaths. It contains some 40 species, several of whi«;h

are often considered as mere cultivated varieties.

M. sapientum, Linn. ; The Banana, kela, kach-kula, kantali-kela, muz,

vazhaip, pazham, anati, ariti, bale, vasha, ya khaituj, etc. A perennial herb,

8 to 15 feet in height, indigenous in the hills of Bihar, the Eastern Himalaya

and the mountains of Assam, Manipur and Burma, ascending to 4,000

feet ; cultivated throughout India and the tropics. By some writers the

Plantain is considered a distinct species, and placed under the name puaUiBMrnu

M. jKtrndisiaca, but by most authorities it is simply a cultivated variety bmuh*.

of M. Hapientutn. According to Schumann, both should be placed

under M. paradisinea.
J, G. Baker, in the Flora of British India, gives ten different forms Cultivated

of this plant. The more important of these from the Indian standpoint

are :

—

M. Dacca, Horan., Prod. Monog. Scit., 1862, 41. Distinguished by the

pale green leaves and stem, white pruinose below, the petiole having a broad
red border and the fruit being pale yellow. Cameron adds that the tip and stout

stalk remain of a brigiit green, while the fruit is still firm on the bunch when fully

, ripe. Cameron also suggests that this is the Daccoi or Dcuxce-Martaban

;

is doubtless the dhakkai described by Liotard as abundant in Eastern Bengal.

M. Champa, Hort. Stem and mid-rib of the leaf red, fruit pale straw- champa:
colovu^d, about 6 inches long. Cameron makes two forms. These are the Calcutt*.

Champa—the finest of all the pitintains, but not fit to be eaten till it am be
removed from the bunch without the sUghtest effort : tmd the Chini-Champa,
which differs only from the preceding in being much smaller (in fact, not much
larger than the thumb). These two are the plantains most generally seen in

Calcutta.

M. sikkimensis, Kurz. A wild form.

M. paradisiaca, Unn. Fruit large, long and firm—the field plant of India gener-

ally ; is eaten only after having been cooked. This is the plantain of Cameron,
while M. itnvra and .w. Chanipa above, with the Bombay red fruit below, would
be the Bananas of India. Under this form should be included the kuntela and
kach-kela, the large coarse fruits eaten by the poorer classes throughout India.

M. COrniculata (Rumphius), Kurz, a form closely resembling M. paradimtafa, and
its representative to a large extent in Western and Southern India.

M. textiUs, Nee (see below).

M. arakanensis, Rlpiey. In the Flora of British India this is simply men-
tioned as a fibre-yielding form, but Capt. Ripley sent to the Agri.-Horticultural

Society of India (in 1857) 19 forms of Arakan plantains, each possessing special

properties of its own, some having red, others pale yellow, and still others dull

white fruits. The one which he specially designated M. amkauenMim yields,

he says, both a fine fruit and a useful fibre. One of these Arakan plantains

—

the Royal Plantain—he further observes, bears fruits 15 inches long. The most
characteristic plantain of Burma much resembles the Bombay red plantain,

I
which Cameron calls :

—

' M. rubra, Firminger (non Wall.) ; Baker, Ann. Bot., vii., 221; ram-ktla B«d or Bombay.

or Red Plantain, This is a remarkably fine fruit ; in flavour and butt«r>' con-

sistency recalls the Dacca plantain. The plant is immistakable at a glance, 86

it has the stem and leaf-stalks and mid-ribs of a dull red colour, as also the flowers.

The fruit is about 7 inches long and rather thin, is at first of a very dark red

colour, but ripens into a yellowish red. Though not very common in India as

a whole, it is the characteristic better-class plantain of Bombay. Hence the

plantains of Calcutta and Bombay are widely different, both in appearance and

flavour.
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History.—The name " Banana " is very seldom used by the English in India,

though it is universal in the fruit-shops of England. In India all kinds are indis-

criminately called plantains. But neither name would appear to be originally

Indian. The plant grew in Palestine before the Crusades. Garcia de Orta, 1563

{Coll., xxii.), says the word came from Guinea, and that the Arabs call " these

figs " " Musa " or " Amusa," names which of course come from the Sanskrit

mocha. The origin of the name " Plantain " is perhaps even more obscure. In

Hobson-Jdbson it is said that according to Oviedo (1516), " it or rather platano

appears to have been the name under which the fruit was first carried to

the W, Indies." But according to Oviedo the plant was improperly so

called, as it was quite another thing from the platanus described by Pliny.

Early mediseval travellers generally call the fruit either " Fig of Paradise "

or " Fig of India," and in the West Indies to-day the common small plantains

are called figs. Ligon (Hist. Barbados, 1657, 80-2) is perhaps the first author

who attempted to describe and figure the two plants, calling them by the names
of banana and plantain. [Cf. Joret, Les PL dans UAntiq., etc., 1904, ii., 301-2.]

Cultivation.—The plantain is cultivated very nearly throughout India,

except in the extreme north-west and from sea-level up to 5,000 or 6,000

feet in altitude. In certain localities large gardens (of many acres) are

planted almost exclusively with the fruit, and the produce is systematically

sent to Calcutta, Bombay and other large towns. More frequently it is

cultivated merely in small patches around the homesteads and for home
consumption. Throughout the plains of India the plantain is extensively

produced, especially along the banks of rivers, canals and tanks. Many
distinct races exist and these may be grouped under two heads, those

grown for their ripe and those for their half-ripe fruits ; the latter

being used as green vegetables. The vegetable forms are known by the

general name of Jcach-Jcela and are raised on inferior lands as field crops.

The fruit forms require more careful cultivation and on garden soils. Kach-

kela plantains will grow on almost any soil except stiff clay and barren

sand, but both field and garden varieties do best on newly raised earth, as,

for example, on embankments. On laying out a garden it is customary to

excavate a tank and to plant as a first crop, on the new soil spread on the

surface around, a quantity of plantains.

Propagation is entirely by rooted cuttings or portions secured from old

stools. These may be deposited in holes made within fields of standing dus

paddy, Jcachu {Colocasia antiquorum), began [Solanum Melont/ena)
or turmeric [Curcuma longa). The pits or holes are ordinarily 12 to 15 feet

apart and the transplanting is usually made in the rainy season (beginning

of June to end of July). The pits should be about a cubit deep and manured
with cow-dung. When the secondary crop is ofE the field (April 15 to

June 15) the ground is ploughed two or three times. The plantains begin

to bear fruit one year after setting, and the ground is then usually devoted
to the plantain crop alone. When a sufficient bunch of fruit has set, the

pendent extremity of the inflorescence, with its remaining flowers and con-

spicuous bracts, should be cut away, so that all the available nourishment
may go to the formation of fruit. No clump should at one time have
more than three suckers at the base. Extra suckers that appear must be
removed in June or July and transplanted into fresh ground. When the

bunch of fruit has ripened and been cut off, the stem should be severed at

the base, so as to make room for the other fruiting stems of the stool. The
cost of cultivating 100 trees has been estimated at Ks. 12-12 annas, and
from 300 to 600 bunches of fruit may be obtained, which fetch about
Rs. 150 per acre per annum.

Of the Madras Presidency it is stated that plantains are grown chiefly

788



PLANTAIN KIBRE
MUSA

8APIBNTUM
Cultivation

yioodln^

DonUoQ.

Food.

on wot lands. The lurid in thorouRhly ploughed and the nhoots planted
in pits, almost any month, but more cHpccially during the monaoona.
Cameron (For. Trees Mysore arul Coorg, etc., 323) sugKoata that planting

should bo made every two months so as to keep up a succession of iruiting.

Irrigation is effected by flooding the soil, and after the water has soaked in

for a day, the superfluous water is run of! through drains. The land is

then hoed once a month, and three months after planting a surface dressing

is given of wild indigo and dung. Hoeing is stopped as soon as the flowers

appear, but begins again after gathering the crop. The plants last three

to four years.

Food and Fodder.—Plantains, after mangoes, are the commonest and
most highly prized of all Indian Fruits, while tho coarser kinds constitute

one of the staple articles of diet in many parts of India and the Malay
Peninsula, being mostly cooked before being eaten. It has been
proved that the produce from one acre will support a much greater vaiue.

number of people than a similar area under any other crop, and the im-

mense yield may be preserved for an indefinite period by drying the fruit

and preparing meal from it. Plantain meal is made by stripping off m«u.

the husk, slicing the core, drying it in the sun and then reducing it

to a powder and finally sifting. It is calculated that the fresh core

will give 40 per cent, of meal, and that an acre of average quality will

yield over a ton. [Cf. Bhaduri, Rept. Labor. Ind. Mus. (Indust. Sec),
1902-3, 26.]

In the Kew BvUetin of 1894 will be found a complete review of the

available information regarding the production and trade in the bananas
and plantains of the world. The recent demand has given the West Indies w««t indioa.

a new and profitable industry. There seems no very good reason why
India should not participate in the supply of the finer bananas.

Besides the fruit, other parts of the plant arc used as food. The flower-

heads of many kinds are cooked, generally in curries, and the inner portion

of the stem, called thor, is also edible. The shoots and tops of young plants

are occasionally used as a vegetable, and are given as fodder to sheep and
cattle. The outer sheaths are valued as elephant-fodder, and the root-

stock is said to be given to cattle to increase the quantity of milk. [C/.

Bep. Labor. Ind. Mus., 1900-1, 24.]

Industrial Uses.—For long the Fibre of the plantain has been used by Fibre.

the Natives of India for cordage purposes, mats and coarse paper. It early

attracted attention from the fact that it so closely resembled Manila hemp,
(the product of M. textUis), though it is not so strong as the latter and
can never hope to compete with it in the European markets. The special

Arakan form might, however, prove a useful substitute for the true Manila

hemp, and is worthy of special attention. Moreover, vast numbers of the

common plantain stems are available for extraction of the fibre, and as at

present these are simply thrown awa)', efforts have been made in recent

years to encourage the extraction of the fibre as an additional source of

profit. The rapidly increasing demand for cheap string to be used as
" binders " should render this suggestion of interest to both the cultivators

of the fruit and the cordage manufacturers. The subject of the wild species

of Musa as sources of fibre, has aroused some attention, and it seems

possible that this idea may come to be of value, especially in some portions

of Burma. The chief difficulty in the utilisation of plantain stems as

gources of fibre or fts paper materials is the expenscjof collecting and carting p»p« M«tMUJ.
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THE MANILA HEMP PLANT

to the factory. Profitable results are only likely to be attained with large

plantations.

In Medicine, the unripe fruit is considered cooling and astringent.

The young leaves are used as a dressing for blisters, burns, etc. The root

and stem are reputed to be tonic, antiscorbutic and useful in blood dis-

orders and venereal disease.

[Gf. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 324 ; Acosta,

Tract, de las Drogas, 1578, 73-7 ; Prosper Alpinus, De PI. ^gypti., 1592, 33 ;

Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc), ii., 40 ; Pyrard, Voy. E. Ind.

(ed. Hakl. Soc), 1601, ii., 364, etc. ; Piso, De Med. Bras., 1649, 75 ; Terry, Voy.

E. Ind., 1655 (ed. 1777), 91 ; Boym, Fl. Sin., 1656, B, ; Mandelslo, Travels,

in Olearius, Hist. Muscovy, etc., 1662, 138 ; Herbert, Travels, 1677, 333 ;

Hunting, Phytographia Curiosa, 1696-1702, 2, ff. 4, 5 ; Labat, Nouv. Voy. aux
Isles de VAmerique, 1724, i., pt. 1, 219 ; (Musa Enscte) Bruce, Travels in Africa,

1790, v., 36-41 ; Buchanan-Hamilton, Stat. Ace. Dinaj., 1833, 190-1 ; Pauhis

j^gineta (Adams, Comment.), 1847, iii., 465-6 ; Royle, Fibrous PI. Ind., 1855,

61-90; Asa Gray, Sc. Papers, i., 1889, 344; Sen, Rept. Agri. Stat. Dacca, 1889,

39-40; Mcholls, Textbook Trap. Agri., 1892, 159; Banerjei. Agri. Cuttack, 1893,

119; Pharmacog. Ind., 1893, iii., 443-9 ; Cox, Man. N. Arcot, 1895, i., 266-7 ;

Duncan, Monoa. Dyes and Dyeing in Assam, 1896, 36 ; Dodge, Useful Fibre Plants

of the World, 1897. 245-7 ; Kew Bull, 1898 (add. ser. ii.), 97-105 ; Woodrow, Gard.

in Ind., 1899, 485-6, 489 ; Foreman, Philippine Islands, 1899, 323-6 ; Ind.

For., Feb. 1900, xxvi., 90 ; Mukerji, Handbook Ind. Agri., 1901, 334-5 ; Basu
Cult, of PI. in Assam Valley, Agri. Dept. Assam. Bull., 1901, No. 7 ; West Ind.

Bull., 1901, ii.. No. 4,265-70; 1904, v., No. 1,53-61; 1905, vi.. No. 2, 99-103;

Vencatraman Aiyar, Plant Fibre Induct., 1902 ; Proudlock, Machines for

Extract, of PI. Fibre, in Dept. Land Rec. and Agri. Mad. Bull., 1902, ii., No. 47 ;

Ind. Agrist., March 1906, xxvi., 140-2 ; Drieberg, Banana-flour, in Trop. Agrist.,

1906, xxx-i., 140-2.]

M. textilis, Nee ; Fl. Br. Ind.,yi., 263 ; Manila Hemp. A native of

the Philippine Islands and experimentally cultivated in India for its fibre,

especially in the Andaman Islands and in the Arakan hills. By the

Natives of the Philippines both plant and fibre are called Abaca.
It is said that the plant thrives best on soils largely composed of decayed

vegetable matter. Hilly land, about 200 to 500 feet elevation, is considered more
suitable than low-lying land. The Manila hemp plantations are situated where
there is a rich volcanic soil and where the climate is hot and humid with a heavy
rainfall. Plantations are usually established by means of suckers put out when
about 3 feet high and placed 8 to 9 feet apart. The land is cleaned of weeds twice

a year and the first crop is reaped at the end of the second year after planting,

though a full crop is not obtained till the fourth year. The stems are ready to

be treated for fibre just before the trees begin to flower, when they are cut about a
foot from the ground and the leaves removed. Each stem is then stripped into

its component layers (or leaf-sheaths). In other words, each leaf-sheath is usually
cut lengthwise into three strips about 3 inches wide. The outer leaf-sheaths
contain a coarser and stronger fibre than the inner, while the fibre from near the
middle is of a fine silky texture.

In preparing the fibre, each strip is taken by hand and drawn between a
blunt knife and a smooth board attached to a Ught frame. This process removes
watery particles and pulp. The fibre is then dried in the sun and packed in bales
for shipment. The chief characteristics of the fibre are its great strength and
extreme lightness. Hence it is eminently suited for rope-making. The waste
materials and worn-out ropes afford the much-prized Manila-paper. The im-
portance of the Manila fibre in the commerce of the world may be judged of
from the fact that in official statistics it is stated the annual production comes to
close on 1,000,000 bales, which go to the United States and Great Britain in about
equal proportions. In the trade returns of Great Britain, the Philippine and
Ladrone Islands are shown to have supplied hemp on an average (1902-6) of
over 50,000 tons, valued at fully If millions of poimds sterling. It is stated
that Manila rules the market of white fibres and that it has ranged from £14 to
£60 a ton, the average price being from £25 to £30 a ton.

[Cf. Royle, I.e. 64-9 ; Mason, Burma and Its People (ed. Theobald), 1883,
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ii.. 204 ; Kew Bull., 1887. 1-3 : 1805. 208 : 1898, 16-8 ; Morru, Cantor Leet.

in Joum. Soc. Arts, Oct. 1895, 012 ; DodKe. Useful Fibre Plant* of the World,
1807, 24K ; Woodrow. Oard. in Iml., 1800, 480 ; Ruinery, UAbooa au» Philip-
pines. Bull. Econ. L'Indo-Chine, July 1003. vi. (n.s.) ; Philippine Burtau of
Agri. Farmer's Bull., 1904, No. 12, 9-29 ; RepU. on Admin. Andaman and
Nicobar Islands ; Haoausek, Micro, Tech. Prod. (Winton and Barber, traiul.),

1907. 94-6].

MYRISTICA, Linn. : Fl. Br. Ind., v., 102-14 ; King, in Ann.
Tioy. Bot. Card. Calc., 1891, iii., pt. 3 ; Gamble, Man. Ind. Timbs., 1902,
554-7 ; Prain, Beng. Plants, 1903, ii., 894-5

; Hooper, Agri. Ledg., 1907,

No. 3 ; MYRiSTiCACEiK. A genus of evergreen aromatic trees. According
to Sir George King, 22 species are indigenous to India and one cultivated.

M. oanarlca, Bedd. ,• Talbot, List Trees, etc., 166 ; Gamble, Man. Ind. Timbs.,
550 ; tlie pindi. This is discussed by Hooper {Rept. Labor. Ind. Mus. (Indust.
Sec), 1900-7, 9) under the name pundi-lcai. The seeds are made into candles
and they contain half their weight of fat, which melts at 39° C. It saponifies with
great facility, yielding 92 per cent, of crystalline acids, melting at 41° C, The fat
conBists largely of myrhtlcln. In another report {I.e. 1903-4, 31) Hooper refers
to the juice of .w. i/lbbomt. Hook., f. A T., which he • descriljes as the Asaam
nutmeg. Theierment of the fluid he 8[)eak of as resembling that of kino.

M. malabarica, Lamk. , kdnagi, shola vengai, pathiri. A large tree of the western
coast from the Konkan southweurds in evergreen forests. Like the previous
species, the seed yields a yellowish oil when bruised or boiled. It is uaed
medicinally and for illumination (Hooper, I.e., 1906-7, 9). The fruit appears
to have been used for adulterating the nutmegs and mace of .w. /VaytwM*.
The wood is moderately hard and used in building. [C/. Pharmacog. Ind., 1893,
iii., 197.]

M. tragrans, Houtt. ; Nutmeg, and Mace ; jaiphal (nutmeg), jati, jatri (mace). A
bushy, evergreen tree, native of the Moluccas. Cultivated in India but not to

a great extent. It has succeeded best at the Botanic Garden of BarliyAr, in the
Conoor Valley at the eastom side of the Nilgiri hills. The fruit yields the valu-
able spices " nutmeg " and " mace," the former being the hard ruminated al-

bumen and the latter the aril (lavanga, see p. 313).

Ca«/var/on.—According to Nicholls (Textbook Trop. Agri., 1892, 178-84), the
best soil for the nutmeg-tree is a deep, rich loam, with good drainage. It will

not thrive on sandy soils, and stagnant water about the roots soon kills it. The
climate must be hot and moist with an annual rainfall of 60 to 70 inches. Plants
are raised from fresh seeds, sown in nursery beds, sheltered from sun and wind.
They require to be watered every day in dry weather. When 2 to 3 feet high
they are transplanted at distances of 25 to 30 feet apart. The young trees must
be shaded and well watered, and the land constantly weeded. Should dry weather
come, the ground aroiuid the stems is improved by being mulched with straw,
leaves or stable litter. All parasitic or epipyhtic plants on stem or branches
should be at once removed. When the trees flower the sexes must be determined
and about one male left to every eight or ten females. The males should bo on
the windward side, so that pollen may be carried to the female plants. The trees

commence to bear about the seventh year, and the produce increases till about
the fifteenth.

Maautacturea.—The fruit is picked up every morning after it has fallen from
the tree. From 1,500 to 2,000 nuts should be obtained from each tree in full

bearing. The mace is stripped off and the nuts dried in sheds in trays raised

above smouldering fires. When dry the shells are broken with mallets, and the
nuts rubbed with lime to prevent attack from worms and then packed in tight

cases for export. The mace, after being stripped off, is spread on mats or trays

to dry, when it turns yellowish brown and becomes the mace of commerce.
Oil.—Nutmeg yields an essential €md a fixed oil, while mace also con-

tains a pecuUar essential oil. The fixed Oil, " nutmeg butter," is obtained by
expression, the powdered nuts being steamed and pressed while hot. It occurs

in blocks of a yellow colour. The essentittl oil is obtained by distillation, and is

white in colour, with the odour of nutmeg. The essential oiU of both nutmeg
and mace are largely u^ed in perfumery.
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NARDOSTACHYS
JATAMANSI THE SPIKBNAED

Medicine.

Trade.
Exporte.
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In Medicine, nutmeg is an aromatic stimulant, carminative, and in large

doses narcotic. The widespread use of both nutmeg and mace in European
cookery is well known.

Trade.—As regards trade, the Exports of Indian merchandise for the six years
1901-7 were as follows:—In 1901-2, 170 lb., valued at Rs. 106; in 1902-3,

5,287 lb., valued at Rs. 2,683 ; in 1903-4, 2,596 lb., valued at Rs. 1,169 ; in

1904-5, 5,086 lb., valued at Rs. 2,586 ; in 1905-6, 560 lb., valued at Rs. 194 ;

and in 1906-7, 793 lb., valued at Rs. 691.

The Imports for the same years were as follows :—In 1901-2, 589,295 lb., valued
at Rs. 2,54,259 ; in 1902-3, 626,871 lb., valued at Rs. 2,32,325 ; in 1903-4,
571,118 lb., valued at Rs. 2,17,870 ; in 1904-5, 854,818 lb., valued at Rs. 3,10,071;
in 1905-6, 671,445 lb., valued at Rs. 2,15,137 ; and in 1906-7, 715,018 lb., valued
at Rs. 2,28,453. Almost the whole of the imports come from the Straits Settle-

ments, viz. in 1906-7, 706,366 lb. There is, moreover, a Re-export trade,

which shows the following returns:—In 1901-2, 19,130 lb., valued at Rs. 7,940

;

in 1902-3, 69,975 lb., valued at Rs. 44,549 ; in 1903-4, 16,050 lb., valued at
Rs. 9,667 ; in 1904-5, 21,677 lb., valued at Rs. 10,026 ; in 1905-6, 15,217 lb.,

valued at Rs. 8,392 ; and in 1906-7, 21,287 lb., valued at' Rs. 10,542. The
United Kingdom receives the largest share of the re-exports, while British East
Africa, Aden, Tvu-key-in-Asia, and in some years France and Egjrpt, also take
considerable quantities.

[Gf. Varth^ma, Travels, 1510 (ed. Hakl. Soc), 241, 243 ; Garcia de Orta, 1563,
Coll., xxxii. ; Acosta, Tract, de las Drogas, 1578, 36 ; Linschoten, Voy. E. Ind.,
1598 (ed. Hakl. Soc), ii., 84-6 ; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soc),
ii., 167, 169, 357 ; Mandelslo, Travels, in Olearius, Hist. Muscovy, etc., 1638, 160 ;

Piso, Mant. Arom., in Piso, Ind. Utri. re Nat. et Med., 1658, 173-5 ; Tavernier,
Travels, 1676 (ed. Ball), ii., 14, 18 ; W. Hedges, Diary, 1681 (ed. Hakl. Soc), ii.,

cccxxx. ; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109 ; Ovington,
Voy. to Suratt, 1689, 225 ; Milburn, Or. Comm., 1813, ii., 393 ; Paulus Mgineta
(Adams, Comment.), 1847, iii., 436-8 ; Collingwood, Ramh. of a Nat., 1868, 261-
6 ; Pharmacog. Ind., 1893, iii., 192-6 ; Schneider, Compar. Study of True and
Wild Mace, in Journ. Pharmacol., March 1891 ; Heuze, Les PI. Indust., 1894, iii.,

303-9 ; Hooper, in Agri. Ledg., 1900, No. 5 ; Dutt, Mat. Med. Hind., 1900, 224,
300 ; Rept. Cent. Indig. Drugs Comm., 1901, i., 121, 127.]

N
D.E.P., NARDOSTACHYS JATAMANSI, DC. ; Fl. Br. Ind., iii.,

v., 338-41. 211 ; Valerianace^. Spikenard, jatamdnsi, hdlu-char, beJch-kurphus,
Spikenard, haswa, pampe, mdsi, hhutt-jatt, hala-charea, etc. A perennial herb of the

alpine Himalaya, which extends eastwards from Garhwal and ascends
to 17,000 feet in Sikkim.

Perfume, Through the researches of Sir W. Jones {As. Res., 1790, ii., 405-17) this per-
fume was first identified with the spikenard of the ancients. In The Bower
Manuscript (Hoernle, transl.) numerous references are made to mamsi and nalada,
which the translator regards as the present plant. The manuscript in question
dates from the 8th century and was found at Kucha in Khotan. Garcia de
Orta {Coll., 1.) gives an account of the spikenard, but as he speaks of it as procured
from Mandu, Chitor and parts of Bengal bordering the Ganges, it seems likely
that he confused Cymboitoifon with Nnrdostnchys. The drug consists of a
portion of the rhizome, about as thick as the little finger, surmoimted by a
bundle of reddish-brown fibres, the remains of the radical leaves. It is aromatic

Essential Ofl, and bitter, and yields on distillation an essential oil. In India it is largely used
as an aromatic adjunct in the preparation of medicinal oils, and is popularly
believed to increase the growth and blackness of the hair. [Cf. Pliny, Nat. Hist.,
bk. xii.,ch. xii. (Holland, transl.), 364; Paulus ^gineta (Adams transl.), iii., 264;
Amatus, Comment, on Dioscorides, 1558, 12-5 ; Acosta, Tract, de las Drogas,
1578, 173-81 ; Celsius, Hierobot., 1747, ii., 1-11 ; Roxburgh, As. Res., 1795, iv.,
433-6

; Lambert, Genus Cinchona, etc., 1821, 177-80 ; Taleef Shereef (Playfair,

1 OAA loA^^^^'
^^

'
Pf^^'^^^S- I^-> 1891. ii-, 233-8

; Dutt, Mat, M^d. Hind.,
It/VVj loCr-l.J
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THE LITOHl I'ltUlT

NICOTIANA
TABACUM

NEPHELIUM LIT-CHI, ftnnh. ; Fl. Br. Ind., l, 687; Oamble, D.B.P,

Ma». Ind. Timks., 1902, 197; Tiilbot, List Trees, etc., 1902, 1()9 ; Co<jk«», •• 8**-©.

Fl. J'n\i. Boinb., 1903, i., 268; Sapinimcejc. Tho Litchi, lilchi, lichi,

kyi'tmauk. A handsome evergreen tree, introduced from South China
and now largely cultivated in Northern India for its delicious Fruit.

Tho troo grows well in all ports of India, but in tho north-we«t ia apt to bo
killod hy cold. It prefers a damp climate and abundance of water. The finest

qtiality of fruit has hitherto been produced in Bengal and Amam, more eepeciaUy
the latter province, but fine fruit is also obtainable in Lucknow and in Saharan-
pur. It may bo propagated by seed, but the surest way to obtain good fruit is

to propagate by gtUi, about the end of May. For this method of propagation the
rejidor should consult an article by Miutters (Agri.-Hort. Soc. Trans., 1839, iii,, 2 ;

vi., 18) q\i<)tod by Finningor {I.e. 99). The ffuti made in May will be ready for

removing and potting off l>y the commencement of the cold weather, antl may b©
planted out in the following rainy season. The fruit in nearly round, about an
inch and a half in diameter. The edible pt^rtion iw the semi-trunHparont pulp or
aril which covers the seed. Tho Chinese dry the fruit, which thus brH-omee
blackish, and in this state it may be seen in London fruit shops, but it is incom-
parable with the fresh fruit. [Cf. Boym, Fl. Sin., 1650, D. ; Sonnerat, Voy. aux
/ndej», 1782, iii., 255-8 ; Bretschneider, Hist. Europ. Bot. Disc, in China (quoting
Mendoza, 1585), 1898, 11 and (quoting Trigault, 1615) lO-l; Woodrow, Gard. in
Ind., 1903, 238 ; Firminger, Man. Gard. Ind. (ed, Cameron), 1904, 265,]

Lit-ohi.

rnili.

PwpfiHon.

SeMon.

NICOTIANA, Lhui. ; Lobel, Hist. Stirp., 1576, 316 ; Everart,

De Ilerba Panacea, 1587 ; Casper Bauhin, Pitiax, Theat. Bot., 1623, 169
;

Parkinson, Parad., 1629, 363-4 ; Gerarde, Herb., 1636, 357-61 ; Simon
Paulli, Comment, de Ahusu Tabaci, etc., 1665 ; Tourn., Inst, rei Herb., 1719,

i., 117 ; Miller, Gard. Diet., 1st ed., 1731 ; Tiedemann, Gesch. des Tabak,

etc., 1854; Koning, Der Tabak, etc., 1900; Comes, Monog. du genre

Nicotiana, 1899 ; also Delia Razze dei Tabacchi, etc., 1905 ; Prain, Beng.

Plants, ii., 751-2 ; Cooke, Fl. Pres. Bomb., ii., 276 ; Kissling, Handhuch der

Tabak, etc., 1905 ; Anastasia, Le Varietd Tipiche delta Nicotiana Tabacum,
1906 ; SOLANACEiE.

Prof. Comes of Naples has described some 41 species of Nicotiana.
The majority are natives of the New World, though a few are met with

in the Philippine Islands, Australia and New Caledonia, etc. Only two,

or perhaps three, can be regarded as affording the commercial products

Tobacco and Snuff, but under each of these Comes has assorted numerous
varieties and races, some of which possess special properties, and would

seem to constitute the trade qualities famed throughout the world. The
following are some of the chief forms, and the countries with which these

are mainly associated :

—

N. Tabacum, Linn.; Fl. Br. Ind., iv., 245; Comes, Monog., I.e. 7-19;

also Delia Razze, etc., 1-222 ; Sadebeck, Kulturgew. der Deut. Kolon.,

1899, 206 ; Wiesner, Die Rohst. des Pflanzenr., 1903, 613. A native of tropical

America, which Comes views as embracing some six varieties as follows :

—

t«.i Var. (rutlcosa. Hook. /.. Bot. Mag., 1876, t. 6207 ; Comes, I.e. tt. i., iii.

The narrow-lea\od Shrubby Tobacco. A native of Mexico and Brazil. Appears
to be the plant described by some of the older authors

—

e.g. the herba itancta

minor of Lobel, and the Nieotiana minor angustifolium of Bauhin. Acrcording

to Comes, the following are some of the races of this plcuit—Carabobo, China,

Nopal, Doniaku, Singapore and the South Indian.

Var. lanclfoUa, Comes, I.e. tt. i., iv ; Heuz6, Les PI. Indust., 1895, iv.. 18.

A native of South America. In India it would appear to be occasionally culti-

vated on the hills, as for example in Kashmir, Nilgiri hills, etc., and in the Philip-

Sine Islands (Manilla). Comes mentions, as races of this plant, Domingo, Kentucky
;urloy, Cattaro, etc.
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SPECIES AND VARIETIES OF TOBACCO

Virginian
Bread-loaf.

NICOTIANA
RUSTICA
Species and Varieties

Var. virg^nica, Comes, I.e. tt. 1., v. ; also Delia Razze, etc., 121-5 ; Anastasia,

I.e. 106-16. This, Comes thinks, came originally from the region of the Orinoco

and was introduced by the English colonists into Virginia, where, under cultiva-

tion, it gave origin to some of the most highly valued forms of tobacco usually

grouped under pale and dark-coloured leaf. Among this may be mentioned Big

Orinoco, or Virginia Broad-leaf, Yellow Orinoco, Blue Pryor, Yellow Mammoth
Golden-leaf, etc.

Var. brasiliensis, Comes, I.e. tt. i., vi. ; also Delia Razze, etc., 79-119 ; Anastasia,

I.e. 101-5. This is the Broad-leaved Tobacco, known in Brazil by the name petum

or petun. A native of Brazil, Guinea, Venezuela and Bolivia. According to Comes
was introduced into France by Thevet in 1556, and thence to Europe generally.

Is the stock from which the so-called indigenous tobacco of Europe has been de-

rived, and is valued on account of the thickness of the leaf rendering it suitable

for the manufacture of snuff. The following special races may be mentioned :

—

Brazil, Bahia, Paraguay, Pernambuco, Florida, Maryland, Ohio, etc.

Var. havanensis, Comes, I.e. tt. i., vii. ; also Delia Razze,, etc., 153-97

;

Anastasia, I.e. 97-105. Indigenous to the valleys of Mexico. It was conveyed

thence by the Spaniards to the island of Cuba, is the plant most highly valued as

Havana tobacco, and known by many trade names such as Havana Seed-leaf,

Cuban Seed-leaf, etc. This plant is accordingly most largely selected for the

improvement of other stocks, and it would appear to be the chief source of the

so-called Java and Sumatra tobaccoes. The following are some of the chief

races mentioned by Comes :—Seed-leaf, Connecticut, Pennsylvania, Ohio, Mary-
land, Wilson's Hybrid, Zimmer's Spanish, Mexican, Manilla, Deli-Tabak, etc. [Of.

Shamel, Imp. Toh. by Breeding and Selection, etc., in U.S. Yearbook, 1904, 435-

52 ; 1906, 387-404.]

Var. macrophylla, Sc/iran/f. ; Comes, Z.c. tt. i., viii. ; also Delia Razze, etc., 199-

22 ; N. Tdbaeum, var. purpurea, Anastasia, i.e. 1906, 43-96. A native of Mexico

and introduced into may countries—India, Persia, Egypt, Porto Rico, Peru, etc.

This appears to yield much of the Maryland tobaccoes of commerce. The
flowers are usually of a deep purple colour and the leaves exceptionally large.

The following are some of the special races mentioned by Comes :—Cuban,

Varinas, Venezuela, Makala, Salomiki, Argos, etc.
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N. rustica, Linn. ; Heuze, Les PL Indust., 1895, iv., 19 ; Sadebeck,

I.e. 220 ; Wiesner, I.e. 614. This is the Nicotiana minor of some of the

older authors, and is at once distinguished by its being a smaller plant

with almost orbicular-stalked, leathery leaves and pale-greenish white

flowers, with the limb of corolla imperfectly developed. It is commonly
known as Turkish or East Indian Tobacco. Comes regards it as a native

of Mexico and Texas. In the former it is known as picietl or pycietl, and

he is of opinion that this was the plant introduced into France by Jean

Nicot (after whom the genus was subsequently named). It was cultivated

in America before the arrival of Columbus. Comes places under it the

following varieties :

—

Var. texana, Comes, I.e. tt. ii., ix. A native of Mexico and the plant

seen by Nicot under ctdtivation in Portugal in 1560, the seed of which was sent

to Queen Catherine of Medicis.

Var. jamaicensis. Comes, I.e. tt. ii., x. A form met with under cultiva-

tion in Jamaica, Guatemala and Mexico, but doubtfully distinct from the pre-

ceding.

Var. brasiUa, Schmnh. ,- Comes, I.e. tt. ii., xi. Habitat, Brazil. This
is the tobacco which the Brazilians call fumo-erespo. It is often used in the
manufacture of snuff.

Var. asiatica, Schranh. , Comes, I.e. tt. ii., xii. This is the so-called

Syrian tobacco, but is also grown in Arabia, Persia and Abyssinia. It came,
however, from America and is sometimes designated as the common or English
tobacco, and when made into snuff is held to be superior to most other grades,

though in many trade samples it has been flavoured with aromatic herbs.

Var. humllis, Schmnh. , Comes, I.e. tt. ii., xiii. Extensively cultivated

for the manufacture of snuff, and in Germany is regarded as superior to the
product of var. brastUa.
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V»r. scabra, Comes, I.e. tt. ii., xiv. A iifttive of Roiith America. Hardly
ever tinod coinniercially becaiiRe of Hh (iiHagreoable odour.

N. alata, Lk. et 0.; N. persica, Lindl., Bot. Reg., 1833, xix., t. 1692;

Riach, Sheeraz Tobacco, Trans. Hori. Soc., 1835, i., 205-7. A native of

Brazil and cultivated in gardens in Europe, Persia, etc. At one time it was
thought that this plant was the source of the tumbeki of Persia. In the TmOtU.

Kew Bulletin (1891, 77-84) full particulars will be found, the final con-

clusion of which appears to be that the merits of the tumbeki leaf, like that

of most other special tobaccoos, proceed from the climate and soil,

together with the methods of cultivation and curing, more than from
specific differences. Comes seems, however, to think that \. ttfata is

the source of the Persian leaf, while the numerous writers quoted in the

Kew Bulletin regard it as derived from the ordinary A'. Taharnm.

N. plumbagrlnifolla, Viv.; Fl. Br. Ind., iv., 246; Comes, I.e. 45.

This is believed to be a native of Mexico and the West Indies. In India it

has become completely naturalised, especially on sandy islands within the

rivers and in damp situations by the roadsides. It does not appear to be

put to any economic purpose. It is not mentioned in Roxburgh's Flora

Indica, consequently its introduction may date subsequent to 1832.

To conclude this brief statement of the species, varieties and races of

tobacco, it may be pointed out that Shamel and Cobey (Varities of Tab.,

1905-6, U.S. JDept. Agri., Bureau PI. Indust., No. 91) give the following

classification according to uses :

—

1. Cigar-wrapper Tobaccoes—Sumatra, Connecticut, Havana and
Connecticut Broad-leaf, etc.

2. Cigar-filler Tobaccoes—Cuban, Zimmer's Spanish, Little Dutch, etc.

3. Pipe Tobaccoes—North Carolina, Bright Yellow, Maryland Smoking,
etc.

4. Plug Tobaccoes—White Burley, Orinoco, Yellow Mammoth, Virginia

Blue Pryor, White Stem, etc.

Tobacco breeding, Shamel and Cobey have shown {U.S. Dept. Agri.,

Bureau PI. Indust., 1907, No. 96) is of necessity a subject of the greatest

possible interest and value.
Histoiy.—The practice of tobacco-smoking was unknown in Eiiropo and Asia

prior to the discovery of America in 1492. It has since been ascertained that the
knowledge of the properties of tobacco was very ancient and widespread in tlio

American Continent and Islands. Some difference of opinion prevails as to the
locality where tobacco-smoking was first witnessed by Columbus and his asso-

ciates. By some authorities Cuba is mentioned, by others San Salvador. The
plant and the habit of smoking were fo'ond by Cortes in the very heart of Mexico.
The Spaniards witnessed tobacco-chewing in 1502 on the coast of South America.
Monardes published, in 1517, an account of tobacco in which he says that it was
known to the Indians (American) by the name picietl. In 1518 Fernando Cortez
occupied the island of Tobago, and found the plant being there cultivated.

About the same time the prepsired leaves were brought by Oviedo from San
Domingo to Spain. In 1531 the Spaniards commenced the cultivation of tobacco
in San Domingo, employing for the purpose African slave labour. Oviedo de-

scribed a smoldng-pipe {Hist. Gen. de laa Indias, 1536). In 1539 Hernandez,
brought seed to Europe. Jean Nicot, French Ambassador, saw the plant culti-

vated in Portugal, and in 1560 sent seed of it to Catherine of Medicis, firom which
circumstance the genus obtained its botanical name. In the same year tob«W!CO

was conveyed to England by-Thomas Hariot ; Sir Francis Drake and, subsequently
(1570-84), Sir Walter Raleigh and others made tobacco-smoking popular in

England, and about the same time cultivation was started in Virginia. In 1596
Ben Jonson, in his Every Man in his Humour, represented tb^ arguments for

and against tobacco.
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Baber (Conqueror and Emperor of India) wrote his Memoirs with special

reference to 1519-25, and while describing all the useful and interesting animals

and plants found by him in India, makes no mention of tobacco. So also a
little later (1563) Garcia de Orta published in Goa his historic work on the

drugs of India, but makes no mention of tobacco. The first direct reference to

it, in connection with India, centres around certain Portuguese missionaries at

the Court of the Great Mughal. Doubtless to the Portuguese is due the credit of

having conveyed both the plant and the knowledge of its properties to India and
China. It is said in the Dara-shikohi that they had conveyed it to the Deccan
as early as 1508. Asad Beg, of date 1605 (Elliot, Hist. Ind., 1875, vi., 165-7),

says of Bijapur that he found some tobacco and, " never having seen the like in

India I brought some with me and prepared a handsome pipe of jewel work."
These he presented to the Emperor Akbar, who attempted to smoke, until he
was forbidden by his physician. It would thus seem to have been known in tho
Deccan for nearly a century before it was carried to the rest of India. On
the other hand, Comes affirms that the seed cultivated in India in 1605 had been
brought from Brazil. In 1610 tobacco was grown in Ceylon, and in that same
year it was introduced into Turkey (George Sandys, Journey, 66). In 1614
Floris produced a sketch of a Hindu woman of Masulipatam smoking tobacco.

By 1617 smoking had, in fact, become so general in India that the Emperor
Jahangir forbade the pi-actice, as also had Shah Abbas of Persia (Elliot, I.e.

v., 851). Foster, in his work The English Factories in India (1906, 64, 92,

109), quotes various letters and invoices of date 1619 which speak of tobacco
being sent from India to Red Sea ports. Mandelslo (Travels, 1638, in Olearius,

Hist. Muscovy, etc., 1662, 74) speaks of the Parsis of Gujarat living peaceably
and " sustaining themselves out of the advantage they make of the tobacco-plant
and the terry they get out of the palms." Cultivation in Gujarat in 1638 is

spoken of as successful. In 1645 the plant was carried to Golconda. Edward
Terry {Voy. E. Ind., 1655, 96), speaking of Surat, says that " the tobacco which
grows there is doubtless in the plant as good as in any other place of the world,
but they know not how to cure and order it, like those in the West Indies."
Fryer {New Ace. E. Ind. and Pers., 1672-81, 223, etc.) says, " The Persians smoke
tobacco in their most solemn assemblies, and for this purpose are provided with
spitting-pots or pigrdans." Tavernier (Travels in Ind. (ed. Ball), 1676, ii., 23) tells

us that he found tobacco grown abundantly at Burhanpur, and adds, " In certain
years I have known the people to neglect saving it because they had too much,
and they allowed half the crop to decay." Ovington (Voy. to Suratt, 1689. 428)
speaks of the people of Muscat abhorring tobacco and burning all that is brought
to their city. Strachan (in Phil. Trans., 1702, xxiii., 1134, (abrid. ed.) iv., 667),
gives an account of the cultivation and manufacture of tobacco in Ceylon. He
speaks of two forms, one much stronger than the other. The Bahar-i-Ajam,
1760 (Blochmann, Ind. Antiq., i., 164), speaks of tobacco coming from Europe
to the Dakhim and thence to Upper India during the reign of Akbar Shah—

a

fact already indicated. Col. Kyd (in his letter in 1786 to the Court of Directors,
proposing the formation of the Botanic Gardens, Calcutta) mentioned the im-
provement of tobacco as one of the subjects that might engage attention. Mac-
pherson (Hist. Europ. Comm. with Ind., 1812) makes only a passing allusion to
the tobacco trade of India with France, and Milburn (Or. Comm., 1813) does not
even mention the name of the " weed." It is thus a fact beyond dispute that
tobacco, less than a hundred years ago, was an article of comparative unimport-
ance in India, whereas to-day its use is all but universal—men, women, and even
children smoke—and, moreover, the export traffic has become of the greatest
importance to the country. The Sikhs, Wahabis and certain Hindus are, however,
prohibited the use of tobacco, though allowed indulgence in hemp and opium to
any extent. As in other parts of the world, so in India, tobacco passed through
a period of persecution, but its ultimate complete distribution over India is

one of the numerous examples of the avidity with which advantageous new
crops or new appliances have been absorbed into the agriculture and social
customs and even literature of the people of India.

It is a matter of every-day knowledge that King James I. issued his famous
" Counterblaste " in 1603, and raised the tax to 6s. lOd. on the potmd. King
Charles, in 1630, prohibited the cultivation in England and Ireland, where it

seems, according to Macpherson, great quantities were still raised. In 1633 the
King issued a proclamation to regulate the vendors of tobacco in cities and towns.
Pope Urban VHI- prohibited smoking in churchr By s,n Act of 1663 cultivation
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Bengal
in Engltuid wa* again prohibited, and in 1U7U Charlen II. paMed itill a furthor
Act, by which importH intended for Irulund had, in the flnit inatanoe, to be
conveyed to England. In I7U1) th«t n<<t conHuniption of tobacco in Kngland came
to ll,2ttO,050 lb. In 1731 Virginiu and Miirylnnd wen^ rogurrled lui moat valuable OulUvaliMi
auquiaitionH to Hrituin tHJCuiUM). nniong other conHiderHtioiut, of the tobacrri they 'n Vii

produced. An intcruHting account uf the cidtivation of tobuc^co in Virfj^ia in
1070 iu given by Mr. ThoniaM Cilover in a papir delivered to tho lioyal Hocioty
(Phil. Trarm., .Juno 20, 1070, xi., 023, (abrid. <.d.) ii., 301 —roprinUxl, Oxfonl,
1904). Hy a Hpecial Act of Oot)rgo III. (1780) tnbiwco cultivution in lr«*land wan
allowed, but not in England nor Scotland ; and, laatly, in 1830 William IV.
pruhibitoil the Irish cidtivation.

Prior to the separation of the United States, the Hritinh supply of tobacco
came almost entirely from Virginia. During the reign of Queen Anne the annual
revenue from tobacco was only about £250,000. In H)03 the not impfjrts (that
is to gay, imports less exports) were valued at £3,130,228, or a total weight of
76,915,759 lb., cund the traffic gave a revenue of over 12| million pounds sterling.

CULTiVATION.
Area.—The crop occupied in 1905-6, 1,018,506 acres in British districts Cultlva-

and 24,284 acres in the Native States for which returns are available. ^*°°*

iiut since several important States furnish no returns, it may be accepted

as a safe estimate to put the total tobacco area of India at 1,100,000

acres. It would, moreover, seem fairly certain that it has not expande<l indUn wm.
materially during the past ten years. Of the total, Bengal (including

Eastern Bengal and Assam), has fully one-half; Madras a little over
130,000 acres ; Burma, Bombay, the United Provinces and the Panj4b
have each about 60,000 acres.

As a rule there are three distinct persons concerned in the tobacco
trade. In Rangpur (of Bengal) the cultivators sell the leaf on the field

to up-country traders and curers

—

dalals, as they are called—who own |^*^^2«»
large curing-sheds, at certain convenient intervals, through the chief

tobacco-producing localities. The curers next sell it to Burmese dealers,

who Qome and supervise the leaf as it is being cured ; they then pack and
dispatch it themselves. These three classes are fairly general throughout

Bengal, the chief tobacco-growing province of India. Tobacco with

the Natives of India is either used up in the crude form or is worked
into a paste with several ingredients (to be detailed later on), and in that

form smoked. The more elaborate curing of higher-grade leaf is pursued Curingtor

over a comparatively limited area, and to meet the demands of the

European rather than the Native population. Bengal, the chief growing

province, takes practically no share in the higher-grade manufacture.

The crudely manufactured leaf (in trade returned as " unmanufactured
tobacco ") is exported to Burma or to foreign countries, and in these is

worked up into special grades of smoking-tobacco, cigars, etc. In South
India (and within comparatively recent years) a new trade has arisen in

the manufacture of cigars for the European consumer, both within India

and throughout the East generally. Indian cigars have, moreover, found

their way to Europe, and the traffic in them is yearly increasing. In

the whole of India there are nominally, say, 25 curing fanns and
factories that give employment to 2,150 persons, but this must be regarded

as over and above the large number of persons already indicated as con-

cerned in the cultivation and crude manufacture of the Native article.

[C/. Heuz6, Les PL Indusi, 1895, iv., 24-42.]

Bengal, Eastern Bengal and Assam.—Tobacco is grown for local BengaL
consumption in almost every district, more especially in Rangpur, Jal- chiet viinrktm.

paiguri, Kuch Bihar, Darbhanga, Puruea, the 24-Parganas, Nadia,
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Chittagong, Sylhet and Kamrup, etc. In some of these districts it is,

moreover, largely grown for trade and export. In 1905-6 the total area

under tobacco in the two provinces of Bengal was 535,525 acres, more

than half that of all India, and in Assam 4,911 acres. The districts of

Rangpur and Jalpaiguri and the Native State of Kuch Bihar contain the

largest areas. In 1904-5 the area in Rangpur was 181,100 acres and in

Jalpaiguri 119,300 acres. Two species, K. Tabacum and N. rustica,

are grown. The former is generally called desi, and the latter vilayati

(foreign). Vilayati is largely cultivated in Purneah and neighbourhood.

So little attention has been paid by writers on this subject that it is said

no cultivated races of vilayati are known, but that the desi has many
such, the most important of which is known as hingli, produced in parts

of Nadia and Jessore.

One of the most striking features of Rangpur is the extent of tobacco

cultivation {Agri. Ledg., 1898, No. 15, 508). Both N. Talmcmn and

K. rustica are grown, wherever the soil is a rich, sandy loam with water

only a few feet below the surface. Shallow wells are dug all over the to-

bacco-fields, and during certain stages in growth hand irrigation is daily

pursued. The water is thrown from the wells so as not merely to supply

moisture to the roots but to wash the dust off the leaves. The agricultural

system pursued is of a very high order, and it is not to be wondered at

that tobacco should prove so valuable and remunerative a crop, in a

country pre-eminently the tobacco area of India. The railway to Jatrapur

cuts the district practically in two. In the one half, the northern, with

its rich sandy loam, iV. Tabacum is cultivated ; and in the other, the

southern, with its lower, damper soil, N. rustica prevails. But wherever

the red-clay soil appears, tobacco cultivation at once disappears. In

Rangpur and Kuch Bihar it is no unusual occurrence to find a single leaf

of i\r. Tabacum measuring 3 to 4 feet in length.

The following account of cultivation has been derived mainly from

Mukerji and Roy. The crop requires a good soil and heavy manuring.

The best kind is a well-drained friable, sandy loam, not too rich in organic

matter, but rich in mineral salts, especially those of potassium. It may
be grown after jute or Indian corn, but often forms the only crop of the

year. If properly manured, it can be grown three or four years on the

same ground. The seeds are sown in seed-beds in August or September,

and the seedlings transplanted a month later. The soil of the seed-bed is

dug and manured with cow-dung and ashes until raised about 6 inches.

After the soil has been well pulverised the seed is sown thin and lightly

covered with earth. About half an ounce is required to produce plants

for one acre.

When the seedlings are about 3 inches high they are fit for trans-

plantation, which takes place from the end of September to the middle of

November. The soil must previously be prepared by eight or ten plough-

ings. Deep cultivation and thorough pulverisation are important, and a

liberal manure of rotted cow-dung and ashes is necessary. The seedlings

are planted in the evening 3 feet apart. They must be carefully

watered the first few days, and irrigation is necessary afterwards at inter-

vals of ten to twenty days. In Rangpur and Jalpaiguri a hand-plough
is repeatedly drawn along and across the fields until about the time that

the flower-buds appear. Where artificial irrigation is required, regular

hoeing is necessary.
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Before the plants begin to flower, their buds and lower leaves should

be stripped off, and they should be pruned so that only eight or ten leaves Praiiii«.

are left to each plant. To prevent bleeding, finely powdered earth is

sprinkled over the broken partjs immediately after pruning. When the

leaves begin to turn yellow with brown spots and liave a gummy feeling,

they are considered mature and ready to cut. The best time for harvesting M»u»rity,

is morning, as soon as the dew is o£E the plants. It in better to cut whole
plants than to gather the leaves singly, and they should be allowed to lie

for some time in the sun before they are conveyed to the drying and
fermenting house.

[C/. O'Conor, Tobacco in Ind., Pari. Paper (c. 982), 1874, 171-83 ; RepU.
Internal Trade, Beng., 187ft-7. 85-8, 149; 1879-80, 103-4; 1881-2, 8ft-9

;

Sen, Rept. Agri. Stat. Dacca, 1889, 44-5; Mukerji, Handbook Ind. Agri., 1901,
417-28 : Admin. Rept. Beng., 1901-2, 25-6, 43 ; Mukerji, Cult, of Tobacco in
Beng., in Proc. Board Agri., Puaa, Jan. 1906, 92-6; Coventry, Oidt. in Bihar,
98-9 ; Roy, Crops of Beng., 1906, 121-36 ; Repta. Dept. Land Ree. and Agri.,

Beng. ; Exper. Farm Repta., Sibpur.]

United Provinces.—The crop is not an important one, and its culti-

vation appears to have been practically stationary for some years. In
1905-6 the total area in Agra was 82,90i acres, and in Oudh 14,566 acres.

The districts with the largest area are ordinarily Farukhabad, Aligarh,

Balandshahr and Meerut. In no district does the area under tobacco ex-

ceed 1 per cent, of the cultivation. Moreland {Proc. Board Agri., I.e. 113)

gives a concise account of tobacco cultivation. It is grown (1) in heavily H«»TUy

manured land close to villages
; (2) on the sites of old towns where the soil

and well-water are rich in nitrates
; (3) rarely in virgin soil in forest tracts.

The seed is sown in nurseries and the young plants put out at different

times of the year, from July to February, and harvested from February scaaoM.

to April. According to Duthie and Fuller {Field and Garden Crops, pt. i.,

69-74, tt. xvi-xvii.) the seasons of sowing may be grouped into two : (1)

sown in July and August, planted out in October, cut in February
; (2)

sown in November, planted in February, cut in April and May. Tobacco
grown in the former season is known as sdwani, that grown in the latter as

asdrhi. The rotations are various. Where nitrates abound, the crop Rouuon.

may be grown for several years successively on the same land, and where
poudrette is available, the commonest rotation is maize, potato, tobacco,

all within the year. In preparing the seed-bed the ground is first dug a

foot deep and then completely pulverised. Usually from 10 to 30 tons

per acre of cow-dung, sheep-dung or poudrette are worked thoroughly

into the soil. Crude saltpetre earth may be applied as a top-dressing

where the available water is not salt.

After transplanting, the land is kept loose and free from weeds, and
all flower-buds and lateral branches or shoots from leaf-axils removed Pruning,

as soon as formed. The plants are usually hand-watered after trans-

planting, and later, water is run on to the fields as required. From fifteen

to twenty waterings are usually necessary. When ripe, the leaves are

stripped from the plant, or the whole plant is cut down. The crop is dried

in the sun and then stacked under cover. After a period which varies in

different localities, the crop is carried home for fermentation.

The cost of cultivating an acre of satvarii tobacco is estimated by Duthie

and Fuller at Rs. 46-7a. [Of. Sir E. C. Buck, Note on Tobacco Cult, and
Curing, U. Prov., 1787 ; Nevill, Dist. Gaz. U. Prov.]

Central Provinces and Berar.—The area under tobacco in 1905-6 C. Prov.
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was 12,194 acres in the Central Provinces, and 14,220 acres in Oudh. The

districts with largest areas are usually Raipur 1,105 acres, Bilaspur

995, and Chanda 1,023 acres, in the Central Provinces ; Amraoti 5,331

acres, Buldana 3,602, Wun 2,374, and Ellichpur 1,178 acres in Berar.

The plant is cultivated in patches near the villages, and the whole produce

is consumed locally. The seasons of sowing and reaping vary. In Narsing-

pur the crop is harvested in October ; in other districts the stems are cut

usually in February and March.
Rajputana and Central India.—In these provinces cultivation is almost

confined to the Native States of Gwalior, Jaipur, Bharatpur and Tonk,

which in 1905-6 grew respectively 3,590 acres, 2,563 acres, 1,072 acres,

and 147 acres. A description by Dr. R. H. Irvine of the famous Bhilsa

tobacco, grown in Gwalior, is quoted in the Dictionary. According to

O'Conor, tobacco in Central India is raised on high, well-ploughed

lands. A second crop is frequently taken from the stems left after the

first crop has been gathered.

Panjab and North- West Frontier.—The area in 1905-6 was 67,594

acres in the Panjab and 9,666 acres in the North-West Frontier. In the

Panjab the districts with largest areas are usually Jalandhar, 3,756 acres,

Sialkot 4,400 acres, Lahore 4,524 acres, Gujrat 3,137 acres, Amritsar

2,890 acres, Gujranwala 3,465 acres, Jhang 2,708 acres ; in the North-West
Frontier, Peshawar 8,513 acres. The soils generally preferred are garden

and manured lands near the villages. Alluvial lands are not considered

suitable ; in three cases only—namely, parts of the Sialkot, Ludhiana
and Rawalpindi districts—are alluvial tracts selected. Irrigation is

practised, the plots being watered about once in every four days, and
extensive manuring is necessary. Night-soil, sheep- and goat-dung, stable

litter and cow-dung, are used, and an admixture of saltpetre is found

beneficial. The sowing season in most districts is October and November,
but may in some places continue till December and January (Shahpur,

Multan, Dera Ghazi Khan) and February (Peshawar, Amritsar, Rawal-
pindi). Transplanting takes place from January to March, and cutting

during May, June and July. The plant is cut to the roots and no second
crop taken. [Cf. Purser, Settl. Reft. Jalandhar, 1892, 127-8 ; Dist. Gaz.

Ph. ; Exper. Farm Reft. Lyallpur, 1901-2, 20 ; Renouf, Tobacco in Ph., in

Proc. Board Agri., Pusa, Jan. 1906, 115-6.]

Kashmir.—According to Sir W. Lawrence (Valley of Kashmir, 1895,

345-6) tobacco is cultivated in many parts of Kashmir, but chiefly in and
around Srinagar and the smaller towns. Cultivation is almost entirely

in the hands of the gardener class. The plant yielding the best produce
grows in Srinagar, and is known as brewari [N. Tahacntu, var. lancifolia).

Another species, chilasi {N. rustica), has been introduced from the
Panjdb. It is sown in April and picked about the end of August. It

requires very rich soil and is irrigated by the dip-wells of the country.
The consumption of tobacco in Kashmir is almost entirely in the form of

snufE.

Bombay and Sind.—The area in 1905-6 was 64,539 acres in Bombay
and 9,048 acres in Sind. The districts with the largest areas are Belgaum
22,856 acres, Kaira 21,276 acres, Satara 4,215 acres, Ahmadabad 3, 187 acres,

Khandesh 4,364 acres. Broach 2,685 acres, and Hyderabad 4,847 acres.

MoUison gives a very full account of the methods pursued. The best kind
is grown on deep alluvial lands near the Krishna. Throughout the Kaira
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Bombay
district and the adjoining Baroda Territory, where cultivation is extensive,

wells with salt water are common, and the water is used for irrigating the s«it wat«.

tobacco, often with remarkable manurial eilects. Welk of special value

occur in the neighbourhoml of Nadidd (Kaira district) and Pettid (Baroda
Territory). For details regarding the manurial value of these salt wells,

consult Leather {Agri.Ledg., 1895, No. U). A free-working and satisfactorily

drained soil is best. On such land in Gujarat mild-flavoured tobacco of

good quality can be grown. A stronger tobacco with large, coarse leaves

grows best on medium clay loams, irrigated with sweet water or salt and
sweet combined. In Gujarat, tobacco is rarely rotated with other crops,

and it is claimed that the longer the soil is under the crop, the better the

produce.

The seed-beds should be prepared on elevated ground and under tree-

shade. In villages which grow a large area of tobacco, a piece of ground

is usually set apart as a common nursery. The bed should be carefully

prepared. The burning on the surface (before the rains set in) of refuse,

straw, brushwood or cow-dung improves the mechanical condition, the

ashes manure the soil, and the heat kills weeds and insects. After burning

{robing), goat manure should be well mixed with the soil, and a fine tilth

obtained by hand-digging. The seed (mixed with ashes or fine sand) is

sown in July, one ounce to one hundred square feet of seed-bed. The beds

require protection from heavy rain, and should at first be lightly watered

by hand. Weeds must be removed and the seedlings thinned out. The
seedlings are ready for transplantation when they have four leaves and are Tran«pi*nuuoD.

3 or 4 inches high. As soon as possible after the harvesting of the

previous crop the stems and roots should be grubbed up and burned. The
field is ploughed soon after the monsoon has set in, and again frequently

between June and August. Twenty-five to thirty cart-loads per acre of

well-rotted farm-yard manure should be applied, after the field has been Manure,

ploughed several times. A better practice is to fold sheep on the fields

intended for tobacco. The mud from \nllage tanks is also considered good. surf»ce

Before planting the young seedlings, the field is levelled with the samdr, i*'«""'°»-

then lined and cross-lined with the gisk. A seedling is planted carefully

at each angle made by the intersecting lines, and a cloudy afternoon is Linei.

usually chosen. Frequent watering is required. As soon as the young

plants have made a fair start hoeing shouid begin, and when the flower-

buds begin to open they should be removed, and with them two to four pmning.

of the youngest leaves. About ten to fourteen leaves should be left on

each plant. The removal of the flower-buds is followed by the appearance

of side branches known as " suckers," and these also should be regularly

removed.

On a stiff clay loam soil (besar), tobacco is a dry crop, but as a rule in

Gujarat it is irrigated more or less according to the kind of tobacco to be

manufactured. Irrigation ordinarily begins early in November, Twenty

days after the first watering a second is given, and afterwards others at in-

tervals of twelve to sixteen days until the leaves are ripe, usually about the

middle of February. In Gujarat the leaves are left on the plant till they

are decidedly yellow. Sometimes the whole plant is cut down, but the

usual method is to strip off the leaves one by one from the stalk with a Htrrert.

small bent sickle.

[Cf. Beyts, Gujarat Agri., 1876, 45-8; Voelcker, Improv. Ind. Agri., 1893,

272-4; Moilison, Textbook Ind. Agri., 1901, iii., 236-45; Evper. Farm Repts.
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Poona, Nadidd, etc. ; Fletcher, Cult. Tobacco in Bomb., in Proc. Board Agri.,

Puaa, 1906, 116.]

Madras.—The area under the crop amounted in 1905-6 to 132,458

acres. The districts with the largest areas are usually Guntur 41,798

acres, Coimbatore 26,884 acres, Godavari 8,143 acres, Vizagapatam 5,037

acres, Madura 8,296 acres, Karnul 6,664 acres, etc. The crop is grown

in all districts, though on the Nilgiris and the west coast the area is small.

Benson {Proc. Board Agri., Pusa, 82-92) gives a very full account of

tobacco cultivation in the various districts. In Kistna the crop is grown

chiefly in the upland taluJcs on ordinary black cotton soil. The seed-beds

are usually located near shallow pools in which the monsoon rains stand.

They are well ploughed and manured. After the first ploughing cattle

are penned on the plots, and they are again ploughed once or twice. Village

manure, consisting of ashes, earth and dried cow-dung, is then applied

at the rate of 50 to 60 loads per acre. After two or three more ploughings

the seed is sown broadcast, at the rate of one local seer to 18 cents of land,

and pressed in by the hand. At first, watering is frequent, three or four

times a day. After twenty days, watering is reduced to once a day, and

all unhealthy leaves are picked ofE daily.

In about two and a half months, when the plants are 8 to 9 inches

high, they are trimmed and lateral shoots, if any, removed, and fifteen days

later are pulled up and made into bundles for planting. The preparation

of the land for the crop commences about July. Before this, village

manure and tank silt are applied, and cattle, sheep or goats penned on
it after the first ploughing. The land is ploughed seven to ten times, then

twice with the gorru, and afterwards marked off into squares. The young
plants are placed in holes filled with water at the corner of the squares, and
the earth gathered round them. They are watered for two days in the morn-
ing, then for two days in the evening, but are afterwards left to themselves.

The crop is topped when 2J feet high and suckered twenty days later, and
about ten days later still is ready for harvest, in February or March. No
second growth occurs, and the stems are cut down and used for fuel.

In cultivating tobacco for the manufacture of snuff, the crop is never

irrigated from wells, but the plants are grown by the aid of rain alone.

Again, if the tobacco is for chewing, watering is withheld four or five days

before harvest. The chief centres for snufE tobacco are Trichangode,

Easipuram and Uttankarai taluJcs in Salem district.

[Cf. Schiffmayer, Tobacco and Its Cult., Saidapet Exper. Farm, 1878 ; Plant-
ing and Manuf. of Tobacco in Southern Ind., Madras, 1880 ; Shortt, Man. Ind.
Agri., 1885, 14—5 ; Papers on Tobacco Parasite, " Bodu "' or Orobanche Nicotiana,
Agri. Dept. Mad. Bull., 1889, No. 2 ; Caine, Cult, and Curing of Tobacco in
Madura, Agri. Dept. Mad. Bull., 1889-90, No. 4 ; Rose, Memo, on Mad.
Tobacco, 1890 ; Benson, Cult, and Curing of Tobacco in Dindigul, Madura, Dept.
Agri. Mad. Bull., 1905, iii., No. 53; Ann. Repts. Trade and Navigation Mad.,
Introd., 1892, para. 29; 1894, 11; 1898, 18.]

Mysore and Coorg.—The area in Mysore in 1905-6 was 14,263 acres,

chiefly in Mysore, Tumkur, Chitaldrug and Kolar. The crop is grown
on land where rdgi and similar grains are cultivated, a crop of which
must intervene between every two of tobacco. The seed is sown in June
or July, and the seed-beds are prepared near wells or other sources
of water supply. The seeds are sown mixed with dung, and after being
pressed down with the hand and watered they are covered with mats or
the leaves of the date palm. The seedlings are transplanted into fields

prepared previously by frequent ploughings and manured by cattle and
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sheep. They are placed in holes 18 inches apart and filled in with a mixture
of red earth, sand and dung. About a month and a half after being set

out they are toppe<l, six or seven leaves only being allowed to remain, and Pranioc

the suckers are removed. They are ripe in November and January and
cut down to within 4 or 5 inches of the ground. The stems are then
split lengthwise, each portion carrying three or four leaves. [Cf. Rice,

Mysore G'az., 1897, i., 126-8.]

Burma.—The total area in 1905-6 amounted to 49,205 acres in Lower Burma.
Burma, 26,560 acres in Upper Burma. In Lower Burma the largest areM Atmm.

occur in Heiizada, 12,849 acres ; Thayetmyo, 6,627 acres ; Tharawadi, 5,601

acres ; Prome, 3,772 acres ; and Kyaukpyu, 3,525 acres : in Upper Burma,
Pakokku, 5,530 acres ; Mandalay, 4,393 acres; Minbu, 2,646 acres; Sagaing,

4,V56 acres; and Mnngyan, 3,944 acres.

Mackenna {Settl. Rept. Henzada, 1901, 50-1) states that the bulk of

the crop is grown on low lands annually flooded. A high-land portion of

the holding isploughed during July to August, and about the end of August Smmm.
to the middle of September seed is sown in nurseries. In four or five weeks
the seedlings will be 3 or 4 inches above ground and are ready for trans-

plantation in October to November or early in December. The ground is

previously prepared by numerous ploughings, and the plants are placed in

furrows 3 feet apart at a distance of 3 feet from each other. The ground
must be kept free of weeds, and about a month after transplanting the Tr»n«pi«nUng.

small leaves are removed till only six to ten are left. About March to HarT«t.

April plucking commences, and is continued till the rains break. On poor

soil tobacco should be planted every three or four years only in the same
place, but in good soil annual plantings may go on for twenty or twenty-

five years. The expense of cultivation is calculated at an average of

Rs. 40 per acre, and the total value of the outturn at Rs. 113-25 per acre, outturn.

[Cf. Diet. Settl. Repte. Burma ; Nisbet, Burma under Brit. Rule and Before,

1901, i., 387-8 ; Scott, Oaz. Upper Burma and Shan States, 1901 (many passages)

;

Proc. Board Agri., Puaa, 1906,109-12 : Repts. Dept. Land Rec. and Agri., Burma.]

DISEASES OF THE TOBACCO PL/4^r.—Howard (U.S. Yearbook, Diseases.

Agri. Dept., 1898) gives useful particulars regarding the insect pests. So also

various publications furnish details regarding Ceylon [Trap. Agrist., xxv.,

825 ; xxvi., 130). Delacroix {Recherches sur Quelques Maladies du Tabac

en France, Paris, 1906) has published a full account of the most recent

researches and has described the 8}Tuptoms and methods of treatment of

several diseases. He deals fully, for example, with the Canker, caused

by a bacterium which he has named BaciUns wiutf/inosits ; with Collar

Rot (Pourriture du Collet) ajid Pith Rot (Pourriture de la Moelle), also

due to bacterial organisms hitherto undescribed ; with Foot Rot (Pour-

riture du Pied) due to Funarium tahaciroritin, Delacroix ; with Mosaic

Disease (La Nielle or Mosaique) ; and with White Spot Disease (Maladie

des Taches blanches), etc. So far as at present known, most of these

blights do not seem to have appeared on the Indian tobacco plant.

Of the blights of tobacco, the best known are the broom rapes, Oro- Broom Bape.

hanche indicn and O. nicoHance, common in most of the tobacco dis-

tricts, especially in Bengal, Madras and Gujarat. Mollison states that in

Gujarat a bad attack may sometimes destroy a quarter of the crop. The

only practicable direct means of lessening its severity is the prevention

of the parasite from forming seed. Another serious disease, in some

districts, is the tobacco mildew, caused by the conoidal stage of
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Erysiphe cichoracearum, DC. Butler {Proc. Board Agri., Pusa, 1906,

82) remarks that it is probably the grey mildew which attacks the leaves

in the Azamgarh district of the United Provinces, known as kapti. The

same authority states that no remedy has been proved to be efficacious.

" The application of sulphur either in form of ' flowers of sulphur ' dusted

on, or as potassium sulphide sprayed on, is efficacious in checking many
mildews, but might interfere with the curing processes and be difficult

to remove from the leaves." At Pusa a leaf-spot disease, due to Cerco-

spora RacihorskU, Sacc. & Syd., is said to be common, but its effects are

not very serious.

Maxwell-Lefroy enumerates the common insect pests of the tobacco

plant in India under the following five heads :

—

1. Grasshoppers attacking newly transplanted seedlings. Clean

culture and thorough tillage are the best preventatives. The only direct

remedy is to dip the seedlings in standard lead arseniate mixture as they

are planted.

2. Surface caterpillars, i.e. those living in the soil, hiding by day and

emerging by night to feed on young plants. Search reveals their burrows,

where they can be found and destroyed. The alternative methods are

to poison the young plants or to put down baits of poisoned chaS.

3. The stem caterpillar, attacking young plants. These live in the stem

and cause gall-like swellings. Plants up to a foot high are principally

attacked. The cultivator's method of cutting open the gall by a longi-

tudinal incision is probably the best.

4. Leaf-eating caterpillars. When these appear on young plants,

spraying the leaves with poison is a sound remedy. On old plants, the

caterpillars must be picked off by the hand.

5. In Tirhut a cricket (probably the common burrowing Bracht/ti't/pes

achatinns, Stoll.) is reported to injure the leaves by coming out at

night and eating holes in them. Where they are not abundant they can

be dug out, which is best done during August and September.

In seriously infested localities the most satisfactory treatment is to grow
a crop such as lucerne and thoroughly poison it, thus poisoning off the

crickets. In the United States of America flocks of turkeys are reared

on the tobacco farms with a %aew to exterminating the caterpillars that

do so much injury to the crop. [Cf. Proc. Board Agri., Pusa, 1906,

88, 94, 110-1, 113-4 ; Delacroix, Sur une Maladie du Tahac, le

" Chancre " ou " Anthracnose," in Comptes Rendus, 1903, cxxxvii., 454
;

also La Rouille hlanche du Tahac, etc., 1905, cxl., 678 ; Maxwell-Lefroy,

Mem. Dept. Agri. Ind., 1907, i., No. 2, 113-.252.]

MANUFACTURE.
Withering.—The leaves are considered mature when the texture

becomes granulated and of a dark green colour with yellowish blotches.

The lower leaves ripen first, the others in succession upwards. According
to one system the leaves are cut off singly or in pairs (with a connecting
portion of the stem), or the stem with its entire series of leaves is severed
at once. The first stage in manufacturing is the withering of the leaf.

This is usually accomplished by cutting down the plants or leaves and
spreading these out on the ground, thus exposing them to the action of the
sun for a few minutes or hours. They are then carried to the drying-
house. But if rain falls during the withering, the plants or leaves must as
rapidly as possible be carried to the drying-house and the reaping dis-
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continued. The withering-house may be conatructed of any design or wwMjrtot-

n\aterial providing free circulation of air. In the interior a franiework

of uprights and cross-rails has to be arranged, across wliich the stioks with

withered leaf or withered plants suspended are placed and retained until

the dr)nng is complete. For the first two or three days the sticks with

their suspended leaves are removed a foot apart and retained in that

position until the mid-ribs are completelydried, which may take from fifteen

to thirty days, according to the nature of the weather prevalent. In some

parts of the country the first drpng is accomplished by the leave* being

spread on the floor over a layer of dry straw. Rapid drying produces

yellow or almost green leaves, and slow drying darkens the colour.

Drying and Fermenting.—When quite dry, the leaves (or stems with DrTing.
attached leaves) are taken down, usually assorted and, at the same time,

separated from the stems and placed in heaps or stacks to ferment or sweat.

For this purpose they are flattened out carefully, the stems or leaf-stalks

being placed inwards and the tips of the leaves outwards. It is prefer-

able to select a damp day to commence this operation. In the Rangpur
houses, the floors being usually mud, the stacks of leaf are placed on board-

ing. Great care is taken that the leaves be spread out perfectly flat, and

as a rule a selection is made of the finer leaf to be used for wrappers, from

the coarser to be used as fillers. For this purpose it is accordingly

customary to make two stacks, one of high-class, the other of low-class sueuaf.

leaf. The stacks of leaf may be as much as 2 to 6 feet in height and the

t^p is usually covered with a cloth or sheet of basket-work over which a

weight is placed. It is customary on the second or third day to pull down
two stacks of the same quality simultaneously, and to construct new

stacks, taking leaf alternately from the one and the other, observing

the while that the leaf in the centre of the first stacks may be in the

exterior of the new ones. A week later the stacks are similarly pulled

down and remade, and this may be continued time after time for a month
or six weeks—in other words, until all the heat of fermentation has dis-

appeared. In this way uniform and continuous fermentation is ensured.

Bundling and Baling.—The leaves are then tied into bundles of 25

or 30, a useless leaf being employed in tying each such bundle. Great

skill is required in this operation, since the leaves must be left perfectly

flat, the bundles being almost fan-shaped. In this condition they are baled,

the broom-like ends projecting outwards.

It may be as well to contrast this (which may be taken as the system oid sy^tam.

pursued in 1902 when personally inspected by me in Rangpur) with that

given by Buchanan-Hamilton as observed in Dinajpur (the adjoining

district) during 1809-11. The tobacco, he says, is " fit for cutting in

March and April. Each stem contains from 5 to 8 leaves, which in a good

soil are 18 inches long, and in a poor are only half the length. The stem

is cut, and the plants are allowed to lie three days on the ground. The

leaves are then separated, and are tied in handfuls, which are hung in the

open air until dry. The handfuls are made into balls, by la}nng them

together in two rows, with their roots outward. The parcels are sur-

rounded with straw, are tied very tightly, and the bale is then complete."

Whitney and Floyd {Growth of Tobacco Industry, U.S. Yearbook, Agri.

Deft., 1899, 429-40) show the bundles or '^ hands " as produced in Maryland

and Virginia, also the forms adopted with the " Cigarette and Manufac-

turing Tobaccos," " Connecticut Cigar-wrapper Leaf," the " Ohio Limmer

805

Baling in
India.

AnMricKn
SratMB.



NICOTIANA
Manufacture THE TOBACCO PLANT

Changes
during
Manufac-
ture.

Fermenta-
tion.

Enzymic
Action.

Ozidase.

Peroxidase.

Catalase.

Sugar,

Spanish Cigar-filler Leaf," the " Florida Cigar-filler Cuban Seed." [Cf,

Floyd, World's Exhih. Leaf Tobacco at Paris Expos. 1900, in U.S. Yearbook,

Agri. Dept., 1900, 157-66; McNess and Mathewson, Dark Fire-cured Tobacco

of Virginia, etc., U.S. Yearbook, Agri. Dept., 1905, 219-30.] Much depends,

apparently, on the care in handling and the skill in making up the bundles.

There would accordingly seem every prospect of limitless expansions of the

Indian tobacco trade, through the simple bestowal of greater care in the

manufacture and in the methods of bundhng and handling the leaf. Al-

though the past century has witnessed a great advance there is still much
room for improvement. Any one who will take the trouble to inspect the

chief tobacco area of India will readily discover that the fault is not so

much the climate, soil and plant, as the defective methods of curing that

consign the Bengal tobacco to the humble position it usually occupies in

the markets of the world.

Changes occurring during Manufacture.—Dr. Harold H. Mann, in a

communication with which I have been favoured, discusses the modern
opinions on this subject :

—"It has been repeatedly pointed out by writers

on this subject that dry Nicotiana Tahacuni leaf is not tobacco. Dela-

croix {Bull. Scient. Pharm., Feb. 1905, No. 2) remarks, for example, that

the quantity of albuminoids present in the normal leaf gives a disagreeable

odour to the smoke that recalls that of burning wool or horn. The fer-

mentation which the leaf undergoes during manufacture is, in fact, essential

to the preparation of tobacco, and if not carried out properly, the finest

leaf may be rendered entirely worthless. Many theories have been held at

various times as to the nature and cause of the great changes which take

place, and it has been successively believed that they were due simply to

the oxidising action of the atmosphere at the high temperature which
was produced (100° to 120° F.), (Schloesing, Nessler) ; that definite mi-

crobes or bacteria were the necessary agents in producing the flavour of

tobacco (Suchsland, Koning, Vernhout), and even that each class of

tobacco had its own special bacterium ; and that such changes as occur

are principally, if not entirely, due to the presence and action of oxidising

enzymes or unorganised ferments (Loew). It is now almost universally

recognised that oxidising enzymes are the principal agents in producing

the development of the colour and aroma characteristic of prepared
tobacco leaf.

" These enzymes, which were first isolated and examined by Oscar
Loew in America, appear to be at least three in number. The first of

these {oxidase) is an exceedingly active ferment, but very susceptible to
noxious influences, being destroyed by heating to the very moderate
temperature of 150° F. ; the second {peroxidase) is not nearly so active,^

but is more resistant, and is only destroyed at 190° F. ; the third {catalase}

is of a different character, more resistant than either, but the part it takes
in the processes of manufacture is not yet understood. The processes of

curing (drying) and sweating (fermentation) of the tobacco leaf are ac-

companied by a destruction of these enzymes present in the leaves ; the
oxidase and peroxidase generally survive the curing process but the former
of these finally disappears in the sweating (fermentation), leaving the more
resistant peroxidase.

" The changes induced by these ferments are very considerable. During
the drying (curing) of the leaves, the starch is transformed, and the greater
part of the sugar which results disappears. The albuminoids decrease
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in amount : the tannin also decreases, and it seems probable that this

decrease may be the principal cause in the change of the colour of the leaf.

In the sweating or fermentation which foUuwa, the last traces of surar

disappear ; nicotine decreases in quantity and there is a corresponding

increase in the amides resulting from its decomposition. The leaf becomes
more alkaline, and further progressive changes take place in the colour

and aroma. A slow after fermentation then takes place, during which the

colour and aroma gradually become ripened. During or after sweating

the tobacco is often sprinkled in America with a so-called ' petuning *
Patoniiv.

liquid, the composition of which is kept secret, but whose principal function

seems to be to increase the alkalinity of the leaf and so hasten the changes

already described."

Improved Methods of Manufacture.—In some of the experiments

conducted by the Agricultural Department of the United States, it has

been shown that during fermentation certain undesirable changes take

place together with the disappearance of a large amount of nicotine. Ac-

cordingly the system of fermenting in stacks has been condemned and the

substitution of closed fermentation tanks recommended. This American

system, however, is not sufficiently used as yet to justify its being re-

commended for India. A small quantity of already fermented tobacco is

placed along with the new leaf in order to start the fermentation.

Enough has been said to indicate the transitional stage of modern
research into tobacco manufacture and the complete lack of knowledge

that prevails in India. It is no matter for surprise, therefore, that the

Government of India should have deemed a tobacco expert imperatively

necessary. Rapid and satisfactory though the progress has been in

certain directions of the Indian trade, skilled super\'ision and definite

research locally conducted seems almost certain to effect improvements

calculated to place India in the foremost ranks of the tobacco-producing

countries of the world.

NATIVE AND EUROPEAN MANUFACTURED TOBACCOES.—With
the Natives of India crudely cured tobacco-leaf is usually reduced to a

powder, damped, mixed with gur (pp. 952, 1109), also various flavouring

ingredients, and thus made into large cakes. In this form it is sold to the

consumer. The pipe ordinarily used is a hollow vessel or cocoanut shell

partially filled with w^ater. From this vessel arise two tubes—one the

mouthpiece, the other the attachment for the actual pipe, the chilam, or

vessel containing the tobacco. The smoke is thus drawn through water

before reaching the mouth. The tobacco is ignited with a live coal or

burning cake of specially prepared charcoal.

The crudely prepared leaf is simply rolled between the hands, com-

pressed into a conveniently sized ball, and placed within the chilam.

But with many of the hill tribes a crude pipe is used that hardly differs

from that employed in Europe—the boll being made from a short joint of

a bamboo and the stem a common reed. Indeed in many cases the pipe

may be constructed, for each smoke, of soft mud placed on a stone, the boll

having a small opening at the bottom against which the lips are pressed

in smoking. It is only of South India and Burma that it can be said that

smoking cigars has become so general that it can be described as a wide- cig»i*

spread habit. But within recent years great progress has been made in

local cigar manufacture, and steadily the practice of cigar-smoking seems

to be gaining ground with the better classes of Natives all over the country.
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And it is customary to read in the public press of the rapidity with which

the habit of cigarette-smokdng has invaded the social life of the various

races and peoples of India.

Indian Cigars.—One of the first persons who realised the possibilities

of an Indian cigar trade was Capt. E. A. Campbell, who, in 1876, started

a company at Dindigal to improve the well-known " Trichy " of former

times. Two years later, however, the company was wound up and little

progress made till about 1881, when it was discovered that by importing

wrappers from Java and Sumatra a cigar could be turned out that would

please the eye of the consumer better than that constructed throughout

of Indian leaf. This discovery gave at once the impetus that was needed

to bring the excellent cigars of South India to the favourable notice of

the world at large. A factory inspected by me in 1903 was found to give

employment in all its departments to fully a thousand persons—men,

women and children. It was ascertained that the usual rate for an

expert worker was to produce 400 to 800 cigars a day, according to skill,

thus earning from Ks. 20 to Ks. 30 a month in wages.

But it is perhaps one of the most remarkable features of the tobacco

traffic that no attempt has been made by Europeans to organise a

tobacco-manufacturing establishment either within the great producing

area of Bengal itself or in Burma, where the Bengal leaf is worked up
and again returned in the form of the cigars for which Burma has been

so long famous.

Industrial, Chemical, etc.—It would be beyond the scope of this work
to discuss all the side issues and technical investigations. The Pharmaco-
graphia Indica (ii., 632-43) will be found to set forth the salient features of

most of these side issues. The Kew Bulletin (Feb. 1896, 49-55) furnishes

details regarding the natural sugar present in tobacco. Many publications

have dealt with tobacco juice—a substance prepared in France and sold

by all the licensed vendors. It is claimed to be free from all matter

susceptible of fermentation and to contain no resinous substance, but a

higher percentage of nicotine than would be the case with an infusion of

the leaf. Tobacco juice is largely used as an insecticide. Espin pub-

lished in the Bulletin of the Botanical Department of Trinidad for 1900

a highly instructive account of tobacco cultivation, manufacture and
trade. This was followed up by a most instructive little book issued by
Sir D. Morris, Imperial Commissioner of Agriculture for the West Indies,

entitled The Cultivation and Curing of Tobacco (1905). The Tropical

Agriculturist (Oct. 1905, 595 ; Jan. 1906, 819-26, etc.) contains papers of

great interest on the cultivation and manufacture of tobacco in Ceylon.
[C/. Heuze, Leg PL Induat., 1895, iv., 43-90 ; Arthur Wigham, English-grown

Tobacco ; Kissling, Chem. Anal, of Tobacco ; Jenkins, Effects of Fert. ; Whitney
and Means, Changes in Ferm. Cigar Leaf, U.S. Dept. Agri., 1899, No. 60*;

Haase, Tobacco Free or Partly Free from Nicotine ; Pietet and Rotschy, New
Alkaloids of Tobacco ; JuUus Mohr and others, Deli Tobacco of Batavia, Tobacco
under Shade, etc., etc. (numerous papers) ; Koning, Der Tabak, Kultur und
Biologic, 1900 ; Loew, The New Enzyme in Cured Tobacco—Catalase ; Schweiz,
The Chem. of Tobacco Smoke : Thorpe and Holmes, The Paraffins of Tobacco
Leaf ; G. E. Williams, Nicotine, Its Use and Value in Horticult. ; Delacroix,
Fermentation du tabac, in Bull. Sc. Pharm., 1905, 84-93, etc., etc.]

TRADE IN INDIAN TOBACCO—During the opening decade of the
19th century India was not known to the commerce of the world as a
tobacco-producing country. By 1825, however, we read of MasuHpatam
in South India producing very superior tobacco, and that snuff was
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about that time also sent from India to England. In 1833 wm pabli«h«d
Buchanan-Hamilton's account of Dinajpur (which waa poMibly written

about 1809 to 1811). He speaks of tobacco cultivation much M if it had
been even then a well-known crop (see p. 805). It wm apparently not
fermented at all—simply dried leaf.

Exports.—By 1866-7 the Exports of tobacco from India were valued
at Rs. 5,61,836, of which only Rs. 7,088 worth were consigned to the
United Kingdom. But there is no mention of cigars in these early trade
returns ; and what is more curious still, Bombay was by far the most im-
portant source of the Indian supply. Ten years later (1876-7) the exports |UJjf

were rendered under three headings :—Unmanufactured Tobacco,
10.508,720 lb., valued at Rs. 7,51,375 ; Cigars, 190,136 lb., valued at

Rs. 1,17,445 ; and Other Manufactured Tobaccoes, 205,033 lb., valued at

Rs. 22,578. Ten vears still later (1886-7) the exports were :—Unmanu-
factured, 9,868,834 lb., valued at Rs. 9,57,156 ; Cigars, 273,209 lb., valued
at Rs. 2,11,391 ; and Other Sorts, 193,996 lb., valued at Rs. 27,036. Again,

ten years still later (1896-7), the exports were :—Unmanufactured
11,257,582 lb., valued at Rs. 11,38,204; Cigars, 557,816 lb., valued at

Rs. 6,37,812 ; and Other Sorts, 273,872 lb., valued at Rs. 37,318. For the

most recent years (taking values only) the following were the exports ;

—

Exporta.

1900-1. 1901-2. 1903-4. 1905-6. 1906-7.

Unmanufactured
Cigars
Other Sorts

Rs. 6,48,102
Rg. 8,64,254
Rs. 36,745

17,86,132
16,40,427

42,440

12,86,241

7,72,799
37,639

14,07,241
8,80,903
52,293

20,49,623
9,97.489
48,866

TOTAIi .. Rs. 15,49,101 34,68,999 20,96,679 23,40,437 30,95,978

The cheap tobaccoes returned under " Other Sorts " are Native pre-

parations consigned to the Maldives, the Straits, Ceylon and Arabia.

Perhaps the most remarkable feature of the foreign traffic is the growth of Growth of

the supply of cigars. The exports of this class expanded from a valuation

of Rs. 1,17,445 in 1876-7 (when first separately returned) to Rs. 16,40,427

in 1901-2, and Rs. 9,97,489 in 1906-7. And it is significant that, in what
might be called normal years, these exports go mainly to the United
Kingdom and the Straits Settlements. The years 1901-2 and 1902-3

were abnormal, since in these years very large consignments were made to

Cape Colony and Natal—doubtless to meet the demands of the British

soldiers. Further, it may be added that the bulk of the cigars exported

from India go from Madras and Burma.
Of the unmanufactured tobacco, Bombay exports by far the largest

quantity (on an average about one-half the total). And what is

remarkable, the receiving countries are Aden, the Straits Settlements,

China (Hongkong) and Holland, the last-mentioned ha\'ing for some
time steadily increased its demands for the very cheapest of the Indian

unmanufactured tobaccoes. No Indian unmanufactured tobacco would
appear to go to the United Kingdom. Bengal, the chief producing pro-

tince, exports to foreign countries, as a rule, only about half the quantity

supplied by Bombay. But the explanation of this circumstance is perhaps

to be had in the fact that by the coastwise traffic Bengal is shown to

export to Burma unmanufactured tobacco (in 1905-6) to the value of

Rs. 27,68,296. The importance of Burma to the Ind'au grower is made
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still more evident when it is added that at the same time Madras con-

tributed to Burma unmanufactured tobacco to the value of Rs. 14,72,433..

Thus Burma is to the Indian grower of unmanufactured tobacco a very
much more important market than the rest of the world collectively.

Imports.—Turning now to the Import Traffic, a similar expansion

may be said to be observable. In 1876-7 the traffic under all classes was
valued at Rs. 9,56,880. Ten vears later (1886-7) at Rs. 49,53,486 ; the
following decade (1896-7) at Rs. 26,30,258 ; in 1904-5 at Rs. 55,62,850;.

in 1905-6 at Rs. 66,08,807 ; and in 1906-7 at Rs. 69,33,377. The most
noteworthy feature of this trade is the growth of the demand for foreign

cigarettes. The year 1900-1 was that in which the returns of cigarettes

were made apart from cigars. They were then returned as 1,165,399 lb.,

valued at Rs. 17,03,968 ; while in 1904-5 they were 2,518,659 lb., valued
at Rs. 35,08,187 ; in 1905-6, 3,119,071 lb., valued at Rs. 44,97,699 ; and
in 1906-7, 2,912,841 lb., valued at Rs. 45,97,364. On the other hand, if

an opinion can be formed of a traffic for so limited a period as six years,,

the imports of cigars would seem to have manifested nothing like the
interest taken in the cigarettes. In 1900-1 the imports of cigars were
60,157 lb., valued at Rs. 2,34,209 ; in 1904-5 they were 118,020 lb., valued
at Rs. 3,75,958 ; in 1905-6, 101,293 lb., valued at Rs. 3,49,136 ; and in

1906-7, 111,586 lb., valued at Rs. 4,03,330. This state of affairs may be
a direct consequence of the continuous improvement that for some years^

past has been maintained in the Indian-made cigar.

Of the imports of cigarettes in 1900-1 (1,165,399 lb.), 610,980 lb. came
from the United Kingdom and 362,760 lb. from the United States, while

887,882 lb. of these imports were taken bv Bengal. Of the supply
for 1906-7 (2,912,841 lb.), 1,818,057 lb. came" from the United Kingdom
and 782,596 lb. from the United States. The supply from the Straits

Settlements seems to fluctuate very greatly, but for the past two years
has declined seriously. In 1903-4 the imports came to 177,294 lb., but
in 1905-6 were 19,228 lb., and in 1906-7, 15,053 lb. China (Treaty)

Ports have similarlv given indications of a contraction : in 1903-4, 203,134
lb. ; in 1905-6, 163",661 lb. ; and in 1906-7, 112,528 lb. Bengal continued
to hold the supremacy as the receiving province, since out of the total

it took in 1906-7, 1,755,852 lb. ; Burma and Bombay following with
respectively 438,723 and 309,385 lb. Robertson {Rev. Trade Ind.,

1904-5, 11) remarks : The cigarette imports have thus in five years
increased 106 per cent., and the quantity imported last year represents
840 million cigarettes. The average value per pound was Rs. 1-4-5'

British, Rs. 1-1-2 American, Rs. 6-9-1 Egyptian, and those from the
East, 15 annas 9 pies, the value per 1,000 being roughly three times
the value per pound. Noel-Paton {Rev. Trade Ind., 1905-6, 15) shows
the quantity to have further increased by 23*8 per cent, on that for
1904-5

:
" The average value per lb. from each of the sources was :

—

British, Rs. 1-8-10
; American, Rs. 1-1-6

; Egyptian, Rs. 6-4-3
; and

Eastern 13 annas."

Speaking of the modern cigarette trade, J. E. O'Conor {Atiglo-Ind. Rev.,
April 1903) observed :

" Within the last three or four years, however,,
a singular modification of popular taste has been witnessed, one which
would hardly have been believed possible in such a country and amongst
such a people. Some enterprising firms in Europe thought they saw an
opening in India for the Native consumption of American tobacco in
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cigarettes in supenesaion of the hookah (or water-pipe) still commonly
used by the people. Acting on this idea they imported cigarettes in

increasing quantity at rates bringing them within the reach of the masses,

and in a very short time the arrangements ma<le for brin^fing the cigarettes

within easy reach of the consumer had a very manifest effect. At the

present moment the value of the cigarettes imported is about £150,000 a

year, and allowing for the proportion of better class cigarettes imported for

Europeans it is clear that the trade is already extensive. As yet, more*
over, it is practically confined to a few large towns, and is only beginning.

To say that it may increase tenfold is to use most moderate language.

Why should the supply of these things be allowed to come from abroad ?
**

Of the cigar trade in 1900-1 (60,157 lb.), 18,295 lb. came from Belgium

;

11,654 lb. from the Philippines ; 7,605 lb. from the Straits Settlements;

5,307 lb. from the United Kingdom ; and 4,777 lb. from China—Hong-
kong. In 1906-7 (111,586 lb.). 38,420 lb. came from Belgium; 28,448 lb.

from China—Hongkong ; 21,759 lb. from Holland ; 5,650 lb. from the

United Kingdom ; 2,992 lb. from the Straits Settlements ; and 450 lb.

from Natal, the supply having greatly decreased.

OILB
OIl^SBBDS

NIGELLA SATIVA, Linn. : Prain, Beng. Plants, 1903, i., 194.

Ranunculace.e. The Small Fennel or Black Cumin, kdldjira, lalonji,

mugrela, karun-shiragam, nalla-jilakra, karijirigi, samon-ne, etc. A native

of Southern Europe, but extensively cultivated in India for its seeds.

These contain two kinds of Oil, one dark-coloured, fragrant and volatile,

the other clear, nearly colourless, and of about the consistency of castor oil.

Medicinally they are regarded as aromatic, carminative, stomachic and
digestive. By the Natives they are much used in curries, in vinegar (p. 1110),

and other dishes, and are frequently sprinkled over the surface of bread along

with sesamum seed. [Cf. Pharmacog. Ind., i., 28-9 ; Agri. Ltdg., 1895, No. 10,

168, 171 ; 1896, No. 28, 271 ; 1899, No. 12, 150 ; Thorpe, Diet. Appl. Chem., 1899,

ii., 397 : Gildemeister and Hoffmann, Volatile Oils, 1900, 352 ; Dutt. Mat. Med.
Hind., 1900, 102-3. (For the true Ctunin. see pp. 442-3 ; black Caraway, p. 283.)]

D.E.P.,
v., 428-9.
Black
Cumin.

Gilt.

MedldM.

Vinqgu.

OILS, OIL-SEEDS, FATS, ETC., AND PERFUMERY.— D.E.P.,

I

The Oils and Fats may be classified by many systems depending

upon their chemical, physical and industrial properties and uses. Or

they may be grouped according as they are derived from the animal,

vegetable or mineral kingdoms. Some are spoken of as fixed, others

as essential, edible, medicinal, drying, non-drying, etc., or again as illu-

minants, lubricants or as suitable for candle-making, soap-making or

perfumery. Blount and Bloxam {Chem. for Engin. and Manuf., etc., 1900,

ii., 223) observe that fats, tallows, waxes, etc., are chemically of the same

nature as the substances popularly designated oils. They are character-

ised by their unctuousness, by their insolubility in water, and by their

solubility in ether, benzene, carbon bisulphide, and by their leaN-ing a

greasy stain on paper, which does not disappear by evaporation. Chemi-

cally they are ethereal salts of fatty acids, the alcohol radicle of the salt

being glycerine (glyceryl), except in certain waxes where radicles of higher

alcohols occur. Popularly, however, fats are viewed as distinct from oils,

but it serves no good purpose to separate them.
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To the Natives of India Oils might be described as chiefly of interest

as articles of diet or as illuminants. They are but rarely employed as

lubricants. The painting of woodwork is a luxury of the wealthy. With

the peasant, the ornamentation of the implements of his trade or the

materials of his pastime are coloured, when coloured at all, on the turning-

lathe and by means of lac. The dyers and leather-workers, however, all

use oil, and have done so from the remotest antiquity. One of the most

important Indian uses of oil, and one comparatively unknown in Europe,

is the anointment of the person with mustard or rape and a few other

sweet oils. The use of soap as a personal detergent cannot be said to be

more than a luxury, and indeed, to the mass of the people, an unknown
luxury. Crude soap is, however, largely manufactured and sold in every

village to be employed by the washermen and dyers.

Candles were never very extensively used by the Natives of India, but

the modern demand for kerosene oil and the cheap German lamps, specially

designed for service with mineral oils, has largely supplanted the candles

of former times. In fact the great popularity of kerosene and other

mineral oils, within recent years, has doubtless curtailed the cultivation

and manufacture of most of the minor oils, more especially those intended

as illuminants and lubricants. It is a matter of twenty-five to thirty years

ago, at most, since every European resident in India, and all the wealthier

Natives, employed either castor or cocoanut oil exclusively for house
illumination. The subsequent introduction of refined kerosene from
America drove these completely out of use, and that too within a remark-

ably short time, just as electricity seems destined to displace kerosene and
gas. The introduction of less pure though cheaper Russian oil and the

invention of cheap lamps (already mentioned) may be said to have marked
the still greater displacement of vegetable illuminating oils. Kerosene

has, in fact, effected a revolution in the domestic economy of the people of

India that is marked by an increasing demand for luxury and convenience,

one of the many expressions of prosperity that come direct from the

peasantry. The present article will be made, as far as possible, to exclude

Petroleum (p. 875), though in some instances this may be impossible {e.g.

candles) when the returns do not separate the mineral oils and their

manufactures from the corresponding vegetable and animal products.

The following are the chief sources of the vegetable and animal Oils

and Fats of India, in the sequence of their scientific or trade names :

—

Arachis — the Earth-nut (see pp. 76, 80-3); Bassia— the Mahua
(p. 120) ; Brassica— Mustard and Rape (pp. 183-6) ; Butter (pp. 475-8) ;

Camellia—Tea-seed ; Camphor (p. 247) ; Cannabis—Hemp (pp. 256-7) ;

Carthamus— Safflower (pp. 281-3) ; Cocos — Cocoanut (Kopra) (pp.
357-60); Dipteroearpus {Eng) (pp. 501-2); Fish-oil (pp. 544-5); Garcinia

—

Kokum Butter (p. 553) ; Ghi—Clarified Butter (pp. 478-82) ; Gossypium—
Cotton-seed (pp. 612-3) ; Guizotia—Niger-seed (p. 625) ; Juglans—"Walnut

(p. 700) ; Lard and Tallow (pp. 701-3) ; Linum—Linseed (pp. 725-31)
;

Moringa—Ben Oil, (p. 784) ; Papaver—Poppy-seed (p. 860) ; Ricinus
—Castor (p. 922) ; Sesamum—Ti'Z or Gingelly (pp. 986-7) ; and Wax
(Bees') (pp. 125-7).

There are many others that of course might be mentioned, but
the above are representative of the Fats and Oils of commercial
importance. In passing, reference may be given to Botnbax (see

p. 168) ; Cochlospermtitn Gossypium, DC, the White Silk-cotton Tree
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Tnule

(Hooper, Rept. Labor. Ind. Mtu. (InduKt. Sec), 1906-7, 9) ; HHianthua
ainiHiiH, Linn., Sunflower (Hooper, Agri. Ledg., 1907, No. 1) ; and to

iMe<i ruMjthlotd, It^oW., the Indian Olive, which in Kohat fruits abundantly
(Hooper, I.e. 1904-5, 25). In the present article it is proposed to give in

one place a brief sketch of the oil interests of India collectively (exclusive

of petroleum and its derivatives). Collective treatment is necessary, not

only to link together kindred information but to exhibit the returns of

oils and fats (pven in trade statistics as '* Others "), which by Any other

treatment would be omitted from this work.

[Cf. Hurst, Lubnc€Uing Oils, Fate, etc., 1896, 115-210; Lawreooe, ViUley of
KoBhmir, 340; Andes, Vegetable Fata and Oils. 1897. 11-62: Agri. Ledg., 1890,
No. 12 : Dimstan, Imp. Inet. Tech. Repts, 1903, 123-45 ; Wright and Mitoholl, Ot/f,

Fats, Waxes and their Manuf., 1903 ; Hurst, Painters^ Colours, Oils and Varnishes^

1901, 359-96 : Lewkowitsch, Oils and Fats, Cantor Lect. Soc. Arts, 1904, 796, 809,
819 ; Joum. Soc. Chetn. Indust. (many articles) ; Oils and Fats in Trop. Agrist.,

xxvi., 125-6; Leather, Mem. Dept. Agri. Ind., 1907, i. (Chem. ser.). No. 2.]

FOREIGN TRADE IN OIL-SEEDS, OILS, FATS, ETC.
The official returns here discussed may be viewed as separated into two Trade,

great groups

—

Imports and Exports. Under each of these sections

may be formed, such as Fixed and Essential, with sub-sections, Vegetable

and Animal, and under these again still further groupings, according as

the substances are raw or manufactured. Taking the first year for which

fairly complete returns exist (1876-7), then twenty years later (1896-7)

and the most recent years (1905-7), the following statement may'be ac-

cepted as exhibiting the values of the more interesting transactions in the

combined traffic :

—

Imports from Foreign Countries. Imports.

(A) Fixed.
1876-7. 1896-7. 1906-6. 1906-7.

(a) Vegetable.
1. Oil-seeds .

.

2. OUs

Rs.
1,37,191

2,41,930

Rs.
7,06,575

31,73,292

Rs.
2,95,548

14,40,805

Rs.

3,76,009
26,33.724

(6) Animal.
3. Oils

4. Butter
5. Ghi
6. Tallow
7. Lard
8. Wax (excl. Candles)

10,664
85,383

2,76,395
62,671

1,48,416

2,19,761
2,01,443
4,28,432
1,99,157

7,093

4,62,361
3,12,510

1,79,483
8,16,705
59,536
13,634

5,70,6.'>5

2,66.636
2,13.861
9,14,834
92,370
24,875

(c) Manutactukes.
9. Candles (ind. Paraffin) .

.

10. Soap
11. Oil and Wax Cloth, etc.

8,92,918
3,32,791
17,620

10,99,761
11,70,670
2,99,160

8.67,983
31,90,890
5,96.666

7,32,438
32,28,156
6,20,305

{B) Essential.

12. Oil-seeds

13. Oils

14. Perfximery

58.986
40,363

4,18,861

1,44,407
1,16.661

2.14.670

1,22,978

1,82.501

2,88,954

1,69,306

2,03,506
2,61.299

Grand Totals .

.

27,24,179
£181,612

79.79.962
£531.998

88,30,554
£588.703

1,03,07,974
£687,198

It will thus be seen that while for approximately the past thirty

years the imports have increased threefold, during the past eight or nine

years they have manifested a tendency to decrease. Prior to 1906-7 the

highest year on record was 1901-2, when the total of the above articles came
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to Rs. 94,66,769 (or £631,118). The most significant feature of the returns

is the expansion of the demand for soap, namely from a valuation of Rs.

3,.32,791 in 1876-7 to Rs. 31,90,890 in 1905-6 and Rs. 32,28,156 in 1906-7.

The growth of this traffic has been continuous, notwithstanding the

fact that within the period dealt with India has made rapid progress as

a soap-manufacturing country. So also the expansion of the demand
for the goods treated under Oil and Wax Cloth is certainly remarkable,

seeing that the textile used for linoleum is jute, which is specially

manufactured in Calcutta and sent to Europe and America to be

subjected to its final transformation into the goods which reappear
under the imports indicated. The decline of the imports of ghi and the

enhancement of those of butter and tallow are also worthy of note, the

more so since the consumption of foreign candles has practically remained
stationary for the past thirty years.

Exports to Foreign Countries.

It may now be useful to set forth in a parallel series of quotations the

exports from India of the Oil-seeds, Oils, and Manufactures therefrom :

—

(A) Fixed.
1876-7. 1896-7. 1905-6. 1906-7.

(a) Vegetable. Rs. Rs. Rs. Rs.
1. Oil-seeds .

.

5,28,96 873 7,95,41,000 10,40,17,449 12,82,97,037
2. Oils 28,54,997 47,96,437 53,99,475 46,77,307

3. OiKcake .. — 19,17,673 f51,99,194
\ 16,99,186

(for manure)

/35,89,740
\ 40,09,381

4. Dregs of Oil 6,70,935 1,79,515 — —
(6) Animal.

5. Oils 63,088 1,691 6,543 23,171
6. Ghi 3,57,250 15,00,990 29,38,771 22,65,443
7. Lard 3,22,825 67,900 18,750 15,747
8. Tallow 31,234 95,574 1,11,255 80,404
9. Wax (other than

Candles) — 2,76,190 7,31,320 5,96,009

(c) Manufactukes.
10. Soap 3,72,059 64,260 10,867 6,688

{B) Essential.

11. Oil-seeds .

.

2,94,367 5,75,801 20,74,818 19,20,257
12. Oils 1,80,130 2,32,601 7,11,318 8,12,746
13. Perfumery (Musk) 1,17,256 19,255 11,180 14,500

„ Others 1,64,371 82,795 1,49,639

12,30,79,765

1,51,441

Grand Totals .

.

5,83,25,385 8,93,51,682 14,64,59,871
£3,221,692 £5,956,778 £8,205,317 £9,76.3,991

Thus in approximately thirty years the exports under the above-men-
tioned articles have increased from a valuation of 3^ to 9| million
pounds sterling. But to obtain a full conception of the importance
of Indian foreign transactions in oils and oil manufactures, it is

necessary to add the imports to the exports, when it is seen that the
total traffic has expanded from a valuation in 1876-7 of 3| million to
over 10^ million pounds in 1906-7.

Perhaps the most important feature in these returns is the steady
progression of the oil-seed traffic, which in 1876-7 stood at a valuation of

£3,526,458 and in 1904-5 had expanded to £9,499,961, but contracted to
£6,934,496 in 1905-6, and became £8,553,135 in 1906-7. And when the
details of these exports are looked into it is found that the traffic in cotton-
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seed has expanded duriuK the pa«t five yean from a valuation of £56,999
in 19()0-1 to £410,840 in 1904-5, £681.173 in 1905-6. and £866,043 in

1906-7. That is to Hay it has expanded from being utterly insignificant

until now it holds the second place in quantity and the fourth in value of

all the oil-seeds. The bulk of cotton-seed exports go from Bombay to the

United Kinp^dom. Although less in value, relatively, the expansion of the
traffic in oils, in ghi and essential-oil seeds is no less interesting and
valuable.

INTERNAL TRADE.
But splendid though these results are, they show very possibly little

more than two-thirds of the actual value to the country, the remaining
third representing the consumption of raw material or of the local manu-
factures therefrom. But vthile it is easy enough, from personal acquaint-

ance with the country, to hazard opinions that may be found fairly accurate,

it is often by no means possible to substantiate such by actual statistical

returns. It has been found the only satisfactory course in dealing with

the above (foreign transactions) to take the declared values at the ports,

since in some cases the quantities may be in gallons, in others in cwt. oc

in yards. On referring to the official returns of internal trade, as mani-
fested by the rail-borne traffic, the quantities only are given, and these are

expressed in cwt. No relation can, therefore, be worked out between the

railway goods traffic and the valuations of the exports and imports recorded

at the customs houses. Still, as they stand, the railway returns are in-

structive. Some of the more important materials and movements, as

learned from a study of these returns, may be here briefly reviewed. So
also, in the same way, a study of the transactions by sea coastv^ise gives

additional particulars of 'the inter-provincial exchanges and of local con-

sumption. These transactions are given in cwt., so that a comparison

with the railway returns is possible, but not with the foreign transactions

nor for years later than 1905-6.

OIL-SEEDS.—In the Agricultural Statistics the follo\iing are the head-

ings usually accepted, and under which alone areas of production are

recorded—Linseed, Til, Rape and Mustard, and Others. In the returns

of Foreign Trade a more comprehensive series is given, namely Cotton,

Castor, Earth-nut, Linseed, Mahua (" Mowa " or " MowTa "), Mustard,

Poppy, Rape, Til, and Others. Lastly, in the published returns of rail-

borne traffic we find a third grouping, namely Linseed, Rape and

Mustard, Til, and All Kinds collectively, the last heading including

the three separate kinds as well as the Others of Agricultural and
Trade Statistics. With the exception of linseed and t^, no analysis

of the returns of oil-seeds is possible that would approximately exhibit

the relations of production to consumption.

Ares.—The majority of the oil-seeds and oil-jnelding materials enu-

merated in the opening paragraphs above are, however, regular agricul-

tural crops, and accordingly appear in official statistics in some position

or other. A few, such as the cocoanut, the mahua, the walnut, etc., are,

however, trees, and can hardly be classed as regular agricultural crops.

Another series afford oil-yielding seeds as a supplementary crop, such, for

example, as cotton, hemp, safflower, poppy, tea, etc. The others in

Agricultural Statistics would, therefore, not include these by-product oils,

but would consist of the minor oil-seeds proper, such as earth-nut, niger

.and castor. To the areas returned as oil-seeds would, therefore, have to be
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added some portions of the acreages returned und^r cotton, hemp, poppy,

etc., and an estimate made for the areas of the oil-yielding trees, before a

full conception could be obtained of the total area of India normally

Oii-aeeds Proper, concerned in its oil traffic. But taking the statistics of the oil-seeds as

published, the area devoted to these crops would seem to have expanded

considerably within the past few years. In 1899-1900 the total came to

10,327,641 acres in the British Provinces alone, in 1903-4 it had expanded

to 14,545,966 acres, in 1904-5 stood at 13,518,768 acres, and in 1905-6

was 12,501,253, with, say, another million acres in the Native States.

But to that vast area would, as just explained, have to be added some
portion of the land devoted to cotton (which for the years 1904-7 has

averaged 21 million acres), as also the area under all the other plants

enumerated above that, like cotton, afford oil-seeds as by-products.

Of the more important oil-seeds it may be said that til or jinjili {Sesa-

niurn indicum) is the most abundant and most widely cultivated of all.

It occupied, according to the Agricultural Statistics, over 4 million acres

in 1904-5, distributed chiefly in Burma, the Central Provinces, Madras

and Bombay (including Kathiawar and Baroda). Then come rape and
mustard with almost 3^ million acres, mostly in Bengal and the Panjab.
Lastly, linseed, a good third, with some 3 million acres, very largely in

Bengal, the United Provinces and the Central Provinces. The final reports

issued by the Commercial Intelligence Department estimate the areas for

1906-7 under these crops as follows :—rape and mustard, 4,196,500 acres

(pure) and 2,210,000 acres (mixed) ; sesamum, 3,863,100 (pure) and
775,000 (mixed) ; linseed, 3,028,200 acres (pure) and 663,000 acres (mixed)

;

but in the case of sesamum the area for Burma is not included. Linseed is

the rent-papng oil-seed crop, only about 6 per cent, of the annual average

outturn being retained in the country. The other two crops, til a,Tid mus-
tard and rape, are very much more largely consumed locally, and are accord-

ingly not so immediately influenced by the fluctuations of the foreign

markets. But a disturbing element in estimates of area and production

occurs, as already partially indicated, in the very large export trade in

cocoanut oil, and in the material (kopra) from which that oil is expressed,

through the fact that no area of production can be given for these products.

Moreover, kopra (or dried cocoanut kernel) is exported, to some extent at

least, as an article of food. It is at all events not treated as an oil-seed in

any of the official returns, though it affords an important oil.

Traffic.—Turning now to the official publications that furnish infor-

mation regarding the internal trade, we learn from the returns of rail-

borne goods that the most important receiving province is ordinarily

Bengal (an average of over 1,100,000 cwt. for the years 1902-7, drawn
chiefly from the United Provinces and Calcutta). Next the Panjab, with
an average of about 1,000,000 cwt. for the same period), depends upon
the United Provinces almost exclusively for its external supplies, which,
moreover, are chiefly classed as Other Oil-seeds. Then comes Madras
with an average of about 400,000 cwt. Lastly, Bombay imported during
the same period an average of about 400,000 cwt. of oil-seeds of all kinds,

chiefly from the Nizam's Territory and Mysore. But the internal transac-

tions of the provinces (the strictly local trade) is normally only 3| million

cwt. (for example, 3,478,180 cwt. in 1904-5 and 3,307,669 cwt. in 1905-6),

while the receipts of the port towns came in 1904-5 to 30,890,818 cwt.,

in 1905-6 to 18,075,155 cwt., and in 1906-7 to 20,804,457 cwt. This is
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the supply that meets the foreign exports. It is drawn of course from the

provinces, but is consigned direct to the ports, hence does not appear in PrerriiMiii

the inter-provincial transactions. Calcutta and Bombay practically
*'^'^*

divide the traific between them. Bombay in 1904-5 (the year with the

largest imports during the past five years) took 13,986,721 cwt., of which

4 million came from the Central Provinces and Berar, 3J million from the

United Provinces, 2J million from the Presidency of Bombay, 1| million

from Rajputana and Central India, and 2^ million cwt. from the Nizam's

Dominions.
The traffic with Calcutta, on the other hand, amounted in the same

year to 11,165,255 cwt., of which 6J millions came from the province of

Bengal, 4 from the United Provinces, and the balance from the Central

Provinces, Rajputana and Central India. The figures for 1904-6, however,

were exceptionally high, and in the succeeding years were respectively

—

Bombay, in 1905-6, 7,289,797 cwt., and in 1906-7, 8,655,004 cwt. ; and Boaib«y.

Calcutta, 6,228,115 cwt. and 6,420,601 cwt. Of the other port towns

that participate in the foreign trade in oil-seeds it is hardly necessary to

go into such details since the amounts are so very much smaller. Karachi,

in 1904-6, drew 2,870,669 cwt. ; in 1906-6, 1,826,106 cwt. ; and in 1906-7,

2,972,222 cwt. almost entirely from the Panjdb, while Madras took in

1904-6, 2,868,273 cwt. ; in 1905-6, 2,731,138 cwt. ; and in 1906-7, 2,866,730

cwt. in the same years from its own Presidency and the Nizam's Territory.

Turning now to the returns of coastwise trade. The oil-seed trafi&o

in 1904-5 came to 1,294,166 cwt., valued at Rs. 79,23,531 (or £528,235),

and in 1905-6 to 1,552,904 cwt., valued at Rs. 1,12,35,391 (£749,026). The

most significant feature may be said to be that the chief oil-seed of these

returns is sesamum {til), 431,386 cwt. having been exchanged inter-

provincially in 1906-6. Of this, Burma took 316,372 cwt., the bulk being

derived from Madras. The traffic in castor is also worthy of special

comment. Of the total 220,419 cwt. exchanged, 143,429 cwt. were taken

by Bengal, the major portion being derived from Madras. The next most

important item is the supply of castor drawn by Bombay, which in the

year in question came to 51,756 cwt.

OILS.—It has already been pointed out that the Exports in oils have Oils.

manifested a considerable expansion, namely, in the case of fixed oils, vcnit^ iipafto.

from a valuation of £190,333 in 1876-7 to £359,965 in 1905-6, and in 1906-7,

£311,820 ; and in essential oils from £12,008 in 1876-7 to £47,421 in 1906-6,

and in 1906-7, £54,183. But by far the most important vegetable oil

(exported from India) is that of the cocoanut. The total exports of that Ooooanut.

oil during the years 1902-7 have ranged from about one to three and a

quarter million gallons, or, say, a valuation of from 14 to 49 lakhs of rupees

(£85,952 to £325,439). The supply goes almost exclusively from Madras,

and is consigned in three nearly equal portions to the United Kingdom,

Germany and the United States—the only other coimtry of importance

being Belgium. The exports of linseed oil go almost entirely from Ben-

gal, and to a very large extent represent directly the operations of the

Gourepur and other oil-mills in the neighbourhood of Calcutta. The

exports are consigned chiefly to Australia and New Zealand (see p. 731).

The internal traffic in oils (as manifested by the rail-borne transactions)

is also interesting. Excluding kerosene, the total exports in 1906-7 came

to 1,712,165 cwt. The most important is mustard and rape (726,506 cwt.),

followed by "others" (638,489 cwt.); then by cocoacut (199,272 cwt.)
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and by castor (147,898 cwt.). Of the traffic in mustard and rape the most

significant feature may be said to be the large exports to Eastern Bengal

and Assam and to Bengal proper from Calcutta. This is the direct mani-

festation of the oil-mills within the city, which in the year in question drew

2,353,389 cwt. of mustard and rape seed chiefly from the United Provinces

to be used up in the manufacture of oil. The most significant feature of

the coastwise transactions is the very large trade done in cocoanut

oil. The total traffic coastwise in 1904-5 came to 8,730,737 gallons,

valued at Ks. 1,25,84,419 (£838,961). Of that amount fully half was cocoa-

nut exported from Madras into Bombay and Bengal (each taking approxi-

mately 2 million gallons), and Burma 770,000 gallons. So in 1905-6, the

total traffic was 10,008,074 gallons, valued at Rs. 1,53,73,114, the exports

of cocoanut being 4,612,490 gallons, valued at Rs. 70,62,430.

OIL-CAKB (Poonac).—Incidental reference has been made to the

objection to exporting oil-seed, instead of expressing the oil in this country

and retaining the cake. But it may be contended that the present traffic

is perhaps not quite so unsatisfactory as it might at first sight be supposed.

In the present state of Indian agriculture oil-cake is less in demand than

in Europe, and accordingly it may be more profitable to export the seed

than were the oil expressed and dependence placed on the Indian markets

for the disposal of the cake. As against that contention it may be urged

that the surplus cake might be exported as a regular commercial article.

India is at present, in fact, doing a fairly large trade in exporting oil-cake.

In 1877-8 these exports were valued at Rs. 4,30,399 ; in 1901-2 at Rs.

29,84,230 ; in 1902-3, Rs. 34,22,616 ; in 1903-4, Rs. 39,18,460 ; in 1904-5,

Rs. 43,08,621 ; in 1905-6, Rs. 51,99,194 ; and in 1906-7, Rs. 35,89,740.

In 1905-6 a new item, consisting of oil-cake for manure, valued at Rs.

16^99,186, appeared, and in 1906-7 this became Rs. 40,09,381. [Cf. Mollison,

Agri. Ledg., 1899, No. 12.]

The present traffic in oil-cake is comparatively unimportant. The
total amount carried by the railways came to 1,864,415 cwt. in 1904-5;

2,182,405 cwt. in 1905-6; and 2,008,579 cwt. in 1906-7. Calcutta and
Madras (the seats of the oil industry of India) are necessarily most concerned

in the exports. Calcutta supplied 810,158 cwt., and Madras 637,946 cwt.

The Calcutta supply went chiefly to the province of Bengal, and the

Madras to its own port towns. The exports coastwise were in 1904-5

returned at 220,000 cwt. and in 1905-6, 112,005 cwt., the bulk being

consigned from Madras to Bombay.
Oil-mills.—The fact that India exports so large a quantity of oil-

seeds and again imports a considerable amount of vegetable oils, has often

been commented on as one of the directions of future reform. The loss

to India through this circumstance may be said to be twofold :—(a) the

loss of lucrative employment
; (6) the loss of oil-cake that should more

largely than at present be retained in India. Still it cannot be said that

no progress has been made by India. In 1895 there were 163 oil-mills

that gave employment to 3,368 persons, and in 1900 these had expanded
to 212 mills and 5,084 employees. Recently the data of official returns

have been changed : only mills that employ 25 or more persons are re-

corded. This has had the result of making a serious reduction in the
number of oil-mills supposed to be at work. In 1903 there were by the
new system 109 mills, 11 being worked by steam, with the total

number of persons employed 4,985; and in 1904, 112 mills and 5,200
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persons. The suburbs of Calcutta literally teem with private caator-oil

mills. As inaiiifestiDg their importance, it may be explained that while

Calcutta exports a large amount of castor oil, practically uo caator-seed

leaves Bengal to foreign countries. Exporta of castor-oil seed are made
mainly from Bombay.

A detailed enumeration of the oil-mills of India would dispel the errone-

ous opinion that India is doing nothing in the direction of meeting its home
markets for oils. A distinct advance has been made and is being main-
tained in every corner of the Empire,

CANDLE AND SOAP MAKINO.—These are modern industries that

are rapidly becoming of considerable importance. A striking evidence of

the prosperity of the Burma candle trade may be had from the existence

of an export trade in candles.

Candle-making In India.—Except in the new industry of manufacture Candles,
of candles from the mineral wax and paraffin that has recently assumed Panuiin.

considerable proportions both in Rangoon and Calcutta, India cannot be
said to possess candle works of any great importance. Here and there

all over the country the hatti-saz still plies his craft of " tallow dip " making,
but very few of these workers form candles by moulding. In Lahore and
Bombay, candles are crudely moulded, and from time immemorial the art

of rolling wax candles has been known and practised. One or two soap

works have given attention to candle-making, but, as a rule, they employ
mineral wax, and their candles have accordingly to be considered along

with petroleum. (See Lime, p. 712.)

While India, as a whole, is very far behind other countries in the pro-

duction of candles, the demand for these articles is very considerable. Indian

Imports :—The United Kingdom and Belgium are the sources of supply,

and the provinces that receive these are, in sequence of demand—first

Madras, next Bombay, then Bengal, and lastly Burma. The imports have
fluctuated between 8 and 12 lakhs of rupees in value each year during the past

twenty-five to thirty years. It may be here added that Burma has, however,

begun recently to export candles, and these are of course entirely mineral.

The Exports were in 1900-1 valued at Rs. 15,157 ; in 1901-2, at Rs. 49,703

;

in 1902-3, at Rs. 4,41,863; in 1903-4, at Rs. 9,05,521; in 1904-5, at

Rs. 9,48,156 ; in 1905-6 at Rs. 16,53,646 (in which year the share of Burma
was Rs. 16,37,755) ; and in 1906-7, Rs. 14,20,943. This traffic is mainly

with China, the Straits Settlements, Ceylon, Australia and New Zealand,

and is thus a new feature of India's manufacturing enterprise. (See Cocos,

p. 359 ; Rhus, p. 914.)

Soap.—As already observexi, to the Natives of India as a whole, soap is

not of much importance, and soap substitutes (natural earths or vegetable

materials), as a rule, take its place. Still, the art of soap-maldng has been

known and practised from a remote antiquity, the impure article produced

being used by the washermen and dyers. Trade statistics show, however,

that India's demands on foreign countries for soap are very considerable

and yearly expanding. In 1876-7 the Imports were valued at Rs. 3,32,791

;

in 1901-2 at Rs. 17,61,427, or an annual average expansion of 17 per

cent. ; in 1902-3 a still greater expansion, the imports having been then

valued at Rs. 22,67,801 ; in 1903-4 they became Rs. 26,56,673 ; in 1904-5,

Rs. 27,23,705 ; in 1905-6, Rs. 31,90,890 ; and in 1906-7, Ra. 32,28,156.

Almost one-half the total imports are, as a rule, taken by Bombay, one-

quarter by Bengal, and of the remaining quarter about one-half goes to
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OILS, OIL-SPJEDS AND PERFUMERY

Barma. At the same time India exports soap, though the traflfic is not

extensive nor very prosperous. [Cf. A. Watt, Art of Soap-Making, 1901
;

see also Mgle Marmelos (p. 27) ; Agave (p. 35) ; Alkalis (p. 49) ; Cinna-

momum (p. 313) ; Cocos nucifera (p. 359) ; Fish (p. 547) ; Pinus (p. 890)

;

Rosa (p. 926) ; Sesamum (p. 986).]

ESSENTIAL OILS AND PERFUMERY.—This classification is con-

venient rather than logical. The separation between perfumes, cosmetics

and condiments is often extremely difficult and even sometimes undesir-

able. Though most of the articles indicated may yield oils chemically,

they are often used without having their oils extracted from them, just as

sesamum seeds are eaten in certain Native sweetmeats, where they serve a

purpose similar to the raisins and caraways in European cakes.

The Imports of essential oils, essential seeds and of perfumery are of

far less consequence than the exports. In 1901-2 the combined imports

were valued at Rs. 5,11,456 ; in 1902-3 at Rs. 4,96,622 ; in 1903-4 at

Rs. 6,56,617 ; in 1904-5 at Rs. 5,88,633 ; in 1905-6 at Rs. 5,94,433

;

and in 1906-7, Rs. 6,34,111. The Exports were valued in 1901-2 at

Rs. 22,44,404 ; in 1902-3 at Rs. 20,66,970 ; in 1903-4 at Rs. 20,71,940 ;

in 1904-5 at Rs. 23,50,385 ; in 1905-6 at Rs. 29,46,855 ; and in 1906-7,

Rs. 28,98,944. It is interesting also to observe that the exports of essential

seeds have been steadily improving for some years. In 1876-7 they stood

at Rs. 29,437 ; in 1901-2 at Rs. 14,58,241 ; in 1902-3 at Rs. 11,83,190
;

in 1903-4 at Rs. 12,32,950 ; in 1904-5 at Rs. 16,09,137 ; in 1905-6 at

Rs. 20,74,818 ; and in 1906-7 at Rs. 19,20,257. The chief seeds exported

under this heading are Caraway (p. 284) ; Ajwau (p. 285) ; Coriander

(p. 427) ; Cumin (p. 443) ; Fennel (p. 552) ; Niger {Nigella, p. 811) ; Aniseed

{Pimpinella, p. 887) ; Fenugreek {Trigonella, p. 1081) ; and the like.

Perfumery is one of the most ancient and honourable of Indian

crafts, and one which attains greatest importance at the present day in

Northern India. It is perhaps hardly necessary to go further back than
to the Ain-i-Akhari (Blochmann, transl, 73-89, etc.), where we read that

the great Emperor encouraged and fostered the art of preparation of per-

fumes and scented oils. This gives the suggestion of the two methods of

separating perfumes having been known from very ancient times, namely
enfleurage and distillation. One of the earliest and most instructive

accounts of the former, as far as India is concerned, was written by Dr.

Jackson of Ghazipur, in a letter to the editor of the Asiatic Journal of

Calcutta for June 1839 (in Edinb. New Phil. Journ., 1840, xxix., 198-9).

The following describes the method pursued in the preparation of jasmine.
" The Natives never make use of distillation, but extract the essence by
causing it to be absorbed by some of the purest oleaginous seeds, and then
expressing these in a common mill, when the oil given out has all the
scent of the flower which has been made use of." Dr. Jackson gives
particulars of the operation—layers of sesamum seed (see p. 986) " wetted

"

in water alternating with layers of jasmine flowers are covered over with
a cloth and left for twelve to eighteen hours. It may be added that,
according to modern European experience, jasmine is one of the perfume-
yielding products that must be treated by enfleurage, as it does not yield

its perfume in water-distillation.

Turning now to the distillation process, Hoey {Monog. Trade and Manuf.
N. Ind., 107-8) gives an interesting account of th.e gandhi oiitarfarosh and
his art and trade. He buys flowers from the malis (gardeners) and manu-
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OLDENLANDIA
CHAYROOT UMBBLLATA

factures trom these, by distillation, their reapeotive perfumM. Into the iMrfai-wood.

still is placed the zdmin or mdtoa of all itar, viz. sandal itar, manufactured
at Kanauj. The ilowers are thrown into the cauldron on the fire and
their perfume uonies of! in steam and passes through the worm into the

copper bhapka, and there combines with the sandal itar. On cooling, the Atutnt&imm.

perfume is separated from the water by skimming the surface. In some
localities, in place of sandal, lemon-grass is used as au adjunct, especially

in the production of attar of roses.

Jaunpore and Ghazipur might be described as the chief manufacturing cw^ p«rfuiM«.

localities, Delhi, Amritsar and Lahore the distributing centres, and
Bombay the emporium of foreign transactions. The following are some
of the more important ingredients and materials in Indian perfumery :

—

Cassie {Acacia Farnesinyia, p. 14) ; Bael {/Egle Marmelos, p. 27) ; Qalangal

(p. 60) ; Himalayan Dhup {Jurinea) ; Altingia (p. 61) ; Aquilaria (p. 72)

;

Arachis (p. 82) ; Cinnamomum (pp. 315-6) ; Citrus (p. 327) ; Lemon, Bau^
Citronella Oils, etc. (pp. 451-62) ; Jasminum {tnotiya, juhi, and cham'
beli) ; Michelia (cJiampa) ; Mimusops {maulsari) ; Lawsonia {henna, p. 707)

;

Ilang-ilang {Cananga) ; Keura {Pandanus, pp. 188, 777) ; Musk (p. 786) ;

the Spikenard (p. 792) ; Patchouli {Pogostemon, p. 904) ; Hose Attar

(p. 926) ; Sandal-wood (p. 977) ; Kut (p. 980) ; Sesamum (p. 98C) ; Vetiveria

(p. 1106). [Cf. Sawer, Odorography, 1892 ; Scient. American, Cycl. Receipts,

1899, 383-5
; Gildemeister and Hoffmann, Volatile Oils, 1900 ; Hooper,

The Perfumes of the Moghuls, in Calc. Rev., Oct. 1904.]

OLDENLANDIA UMBELLATA, Linn.; Fl. Br. Ind., in., 66; ^•^^•'

Prain, Beng. Plants, i.,559 ; Cooke, Fl. Pres. Bomb., 1903, i., 590; Rubiace^b. Z^: \
Chay-root or Indian Madder, chirval, surbuli, kalhenyok, saya, etc. A ay roo

common biennial, met with from Orissa and Bengal southward to Ceylon,

also in North Burma.
The root-bark, with alum as a mordant, gives a beautiful red Dyb, formerly Dye.

much employed in Madras for dyeing handkerchiefs (the bandana handkerchiefs
formerly famed). Though met with in Bengal, it is not used for dyeing in that

province. It is somewhat extensively cultivated in sandy situations on the CultiTatod.

Coromandel Coast, as at Nellore and Masulipatam. Previous to sowing, the land

is manured, generally by penning cattle or sheep, and thereafter thoroughly
ploughed. The seeds are sown in August, on the ground having been well Seasoos.

moistened. After sowing it is again watered, and the process repeated three

times daily till the young shoots appear, when water need then be given Irrigmtlon-

less frequently. Cow-dung should be mixed with the water once a day for

the first fifteen days. Extensive watering is the chief feature of the culti-

vation, but weeding has also to be constantly performed. The expense of

cultivating an acre is naturally heavy (estimated at YKa. 28-7a.) compared with
the returns.

Only the bark of the root contains the dye. The Natives consider the roots Root-b»rk.

of the wild plant best, and prefer to make their collections at the end of the

second year's growth. In dyeing, the Hindus use an aqueous solution of the

colouring matter, obtained by pounding the root in water. The fabric is steeped

several times in this solution, then boiled for two hours in a similar solution and
finally washed with clean water and dried. Various attempts have been made
to introduce the dye into Europe, but these have been vmsuccessful, due prob-

ably to the fact that the root rapidly deteriorates when stored in damp situations. DeUriormUoo.

The tinctorial properties of the dye-stuff have been investigated by Hummel
and Perkin. [Cf. Alexander Hamilton, New Ace. E. Ind., 1727, i., 370 ; Milbum,
Or. Comm., 1813, i., 277 ; Heyne, Tracts on Ind., 1814, 209 ; Pharmacog. Ind.,

1891, ii., 199 ; Hummel and Perkin, in Proc. Chem. Soc.. 1893. 201 ; 1895, 160;

Holder, Monog. Dyes and Dyeing, Madras, 189ti, 2 ; Imp. Inst. Tech. RepU.,

1903, 207-9 ; Joret, Les PI. dans VArUiq., etc., 1904, ii., 349.]
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THE PRICKLY PEAR

OPERCULINA TURPETHUM, 3Ifmso ; Prain, Beng. Plants,

1903, ii., 731 ; Cooke, Fl. Pres. Bomb., 1905, ii., pt. ii., 240 ; Ipomcea

Turpethum, Fl Br. Ind., iv., 212 ; Talbot, List Trees, etc., 1902, 251 ;

Rec.Bot. Surv. Ind., 1904, iii., 81. Convolvulace^. Turpeth Root or

Indian Jalap, nisoth, teori, tohri, chita hdnsa, nisottar, tihuri, shivadai, etc.

Found throughout India, ascending the hills to altitudes of 3,000 feet

;

occasionally cultivated as an ornamental plant.

The root (.also root-bark), known as trivrit, has been used as a purgative,

by Native practitioners, from time immemorial. Varthema {Travels, 1510,

(ed. Hald. Soc), 106-7) mentions it by the name of turbidi among the spices

of Cambay, and Garcia de Orta (1563, Coll., liv. ; also in Ball, Proc. Roy.

Ir. Acad., 1889-91, 3rd ser., i., 677) gives an account of the plant and the

uses made of it. Two varieties have been described by most writers, aveta

or white, and krishna or black. The white is preferred, as the black is con-

sidered too drastic. As sold in the bazars, Turpeth consists of the root and
stem of the plant cut into portions of about one-half to two inches in length.

The market rate is about i to 1 anna per lb. \Cf. Forster, PL Esc, 1786, 77

;

Milbum, Or. Gomm., 1813,'i., 293 ; Paulua ^gineta (Adams, Comment.), 1847,

iii., 445-6 ; Pharmacog. Ind., 1891, ii., 527-30 ; Dutt, Mat. Med. Hind.,

1900, 203-4.]

OPUNTIA, MiU. ; Fl. Br. Ind., ii., 657 ; Gamble, Man. Ind. Timhs.,

1902, 382-3 ; Talbot, List Trees, etc., 1902, 180 ; Prain, Beng. Plants, 1903,

i., 531 ; Cacte^. Several species have been introduced into India and

are now quite naturalised. In many portions of the hotter regions, such

as in Madras, Bengal, the United Provinces and the Panjab, they have

overrun immense tracts of country, and their eradication has in some cases

become a serious problem. For their connection with the Cochineal

insect, see Coccos cacti (p. 348).

0. Dillenii, Haw. The Prickly Pear, ndg-phand, pheni-mama, samar, zhor-

hatheylo, ndga-dali, chappal, aha aoung, lit wa, etc. This is the only species

described in the Flora of British India. It is indigenous in America, but natural-

ised all over India from Bengal and Madras to the Panj4b, and found on the

Himalaya up to 5,000 feet in altitude. The fruit is edible, and can be employed
in the distillation of alcohol. The jointed, juicy, leaf-like stems, when deprived of

their spines, have generally been considered a useful Cattle Food, especially

in times of famine. Mr. P. R. Mehta, however, in a report on prickly-pear feeding
experiments carried on at the Poona and Surat Farms, gives a poor estimate of

its feeding value. He states that the experiments conclusively prove that the
prickly pear has hardly any value as a cattle food. A sample analysed by
Leather gave the following result :—water, 16*96 per cent.; organic matter,
60-64 ; ash, 22-40. Hooper furnishes the following composition of the fruit from
Nellore examined by him :—carbohydrates 41-89 ; fibre 32-00 ; albuminoids 6-26 ;

fat 3-63 ; water 5-67 ; and ash 10-56
; {Rept. Labor. Ind. Mua. (Indust. Sec),

1904-6, 30).

In India the plant is much used to form hedges about fields and for fences
round homesteads. Gamble states that the chief interest in opuntia, to the
Forest Officer, has been in the hope that it would assist in the reproduction of

forest trees, by protecting the young seedlings from cattle. A coarse Fibre
can be obtained from it, which might prove useful as a paper material. [Cf.

Mason, Burma and its People (ed. Theobald), 1883, ii., 441 ; De CandoUe, Orig.

Cult. Plants, 1884, 274 ; Asa Gray, Scient. Papers, 1889, i., 312 ; Kew Bull., 1888,
165-73 ; Pharmacog. Ind., 1890, ii., 99 ; The Scrub Exterminator, Agri. Dept.
Madras Bull., 1891, 23 ; Voelcker, Improv. Ind. Agri., 1893, 193-4 ; Bourne,
Rept. on Destruct. of Prickly Pear by Cochineal Insect, Offic. Govt, of Madras
Rev., Aug. 5, 1897 ; Dodge, Useful Fibre Plants of the World, 1897, 253 ; Maiden,
Study of Prickly Pears Naturalised in New S. Wales, Dept. Agri. Sydney, Misc.,
1898, 253 ; Woodrow, Gard. in Ind., 1899, 336-7 ; Mehta, Prickly Pear and
Aloe as Cattle Fodder during Scarcity, in Dept. Land Rec. and Agri. Bomb. Bull.,

1903, No. 22.]
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SPECIES AND VARIETIES

ORYZA, Linn. ; Fl. Br. Ind., ru., 92-4 ; Matthiolos. Comm. on
iJioscorides, 1565, i., 401-3, and t. ; Rumphius, Herb. Amb., v., 196-

201 ; Duthio and Fuller, Field and Garden Crops, 1882, i., 15-20, t. iv. ;

Duthie, Fodd. Grass. N. Ind., 1888, 20; Liaboa, Bomb. Grass., 1896,

37-8 ; Heuz6, Les PI. Aliment, des Pays Chauds, 1899. 14-116 ; Semler,

Trop. Agrik., 1903. iii.. 1-48; Prain, Beng. Plants, 1903, ii., 1184;
Gramine^.

Whilo botanical writers have described some twenty species of the

genxxs Oi'}fza, Bentham and Hooker {Gen. PL, iii.. pt. ii., 1117) say thai

scarcely five of these can be easily distinguished and even these are very

generally viewed as varieties of but one species, f>. HiitU'u, Linn. The
chief forms are met with in the East Indies, though some are indigenous

to Australia and most have been widely cultivated from ancient times in

the warmer regions of both hemispheres.

Species and Varieties.—There may be said to be four fairly easily

recognised forms of Orf/zu in India :

—

Oryza coarctata, /ioxb., Fl. Ind., ii., 206 ; O. tritieoides, Oriffitha, Notuka PL
Aaiat., 1851, pt. iii., 8 ; /coti., t. 142 ; Prain, i.e. ; Fl. Br. Ind., vii., 93. It is

known as nanoi (Indus valley), ncUsaba (in Burma) ; tnaniklal (the plant), and
barirdhan (tho grain) in Patuakhali, Dacca.

In this grass the margins of the leaves are spinosc-serrate. It frequents the
m£u*gin8 of rivers and is essentially an aquatic plant. Griffith had grave doubt«
as to the propriety of treating it as a species of oryta. and suggesttni the genus
seieroithyiinnt. Roxburgh gives the delta of the Ganges as its habitat, and
says it was first discovered there by Buchanan-Hamilton in 1796. He then
adds that he had failed to find that the plant was put to any economic use or

to discover an Asiatic name for it.

In 1895 Mr. J. E. O'Conor (at that time Director-General of Statistics) pro-

posed to have all the articles of official returns that appeared under ** Others *'

investigated. He undertook to have specimens sent to me for determination.

Almost the first, under edible substances, that came to hand was a cereal from
Karachi. This was stated to be a wild grain collected from the swampy margins
of the Indus and carried all over India to be eaten by the Hindus durinj? certain

ceremonial occtisions. At first sight it looked like a form of wheat, but Sir George
King and Lieut.-Col. D. Prain, who kindly examined it with me, suggested that it

most probably would prove a form of rice. Botanical specimens came to hand
in June 1895, and were at once seen to be the long-lost species o. roarctata, Roxb..

which, because of its resemblance to wheat, had also been called o. trttiroiHem.

Through subsequent investigations this interesting plant was found prevalent

in the Indus valley ; nowhere in the river basins of South India ; occasional in

the Sundribans (Saugor Island) and the lower Gangetic basin ; and common
near Khaton and Moulmein in Burma. It seems probable, however, that the

resemblance of the grass to wheat may have originated the belief that wheat
was indigenous to the Indus basin. Thus, for example, De CandoUe {Orig.

Cult. Plants, 366) while discussing the origin of wheat, observes that " Strabo (ed.

1707, ii., 1017), bom 60 B.C., says that, according to Aristobulus, a grain very

similar to wheat grew wild upon the banks of the Indus on the 25th parallel of

latitude." And it is certainly remarkable that until tho discoveries briefly

narrated above, the wild rice of the Indus should have remained unknown to the

botanical world while it was actually being traded in all over India.

Samples of the nanoi rice were sent to Church (Food-Grains of India, suppl.,

1907, 6) for chemical examination, and the result showed that it is by no means
an imwholesome article of food, though the edible portion, relatively to the husk

and fibre, is exceptionally low. The nutrient ratio was found to be 1 : 7"6, while

the nutrient value worked out at 84*9

O. granulata, Nees. A species found on dry soils at altitudes up to 8,000

feet. Specimens have been collected from Sikkim< Assam, Burma, Bengal

(Parisnath and RAjmahal hills), Malabar and Courtallum. It is perennial with

almost woody root-stock and thin, round, firm, branching stems. The surface

of the inner glume, though glabrous, is rendered woolly-looking through the

presence of irregular roundish granulations.
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THE RICE PLANT

0. latifolla, Oesu., Journ. Bot., 1813, i., 77 ; 0. ofiicinalis. Wall. A tall,

sparselybranched species with very broad multi-nerved leaves and profuse (almost

umbellately) branched panicles ;
' surface of inner glume composed of parallel

bands of squarish corrugations. The area of distribution, from the records of its

collection, may be given as from Sikkim and the Khasia hills, Assam (Gowhatty),

to Burma (Pegu and Arakan). It is in Akyab known as daung-adba, and in

Mergui as nataaba.

O. sativa, Linn. The Cultivated Rice, dhan, cMval, uri, sdthi,

munji, shall, garri, ddngar, hhatta, tandula, arishi, nellu, hiyam, akki, saha,

etc. Cultivated throughout India, but often met with also wild (or at all

events feral) wherever marshy land occurs in tropical regions. The chief

area of the Indian wild forms may be given as from Madras and Orissa to

Bengal, Chittagong, Arakan and Cochin-China. Roxburgh was so satisfied

that the wild stock was the parent of the cultivated that he described

it alone, and gave only a few of the chief features of the cultivated forms

known to him. Though the task of separating the wild and cultivated

states into varieties or races is by no means easy, the wild forms examined

by me may be here briefly indicated :

—

Var. a ruflpogon. This seems to correspond to the plant of that name
described by Griffith. No specimen of Griffith's plant is known to exist, but it

is probably the source of the red-coloured rices of India.

Var. (i fatua ; Prain, Beng. Plants, ii., 1184. This is apparently the plant that I

distinguished in the Dictionary as bengaiettain. Under this come by far the

major portion of the submerged rices. It is the type most commonly spoken of,

moreover, as " Wild Rice," being found on the margins of tanks {jhila) or fre-

quently deeply submerged fields in Bengal, Madras and Burma. Its most general

name is uri or jhara, but from Madras have come samples under the names
nirvari or nivaru, and from Burma daung-adba, daik-aaba, nat-aaba and pago-

shwe-hmat, names often also given to o. tntifbiiti. Wild rice is met with both
bearded and beardless, as also red, white or almost black in colour. In fact,

the grains of the wild and cultivated plants cannot be distinguished except per-

haps by the cultivators, who in this matter seem to possess an intuitive know-
ledge. C. B. Clarke said, " I do not know how, in the young state, the cultivator

tells the uri from the aman. I cannot."
Var. 7 plena. This is given by Prain to include the " Double Rices." A

cultivated rice exists in Chittagong with from 2 to 7 ovaries.

Var. 5 abuensls. Probably the most temperate form of wild O. sativa as yet
collected. It is a much smaller plant than the prevalent wild form (/3), and may
be the source of many of the best qualities of awnless chotan dman or rowa rices

of Bengal and of the superior qualities of Upper India, Madras and the hills

generally. This is probably the plant of which there was a good deal written
some short time ago under the name of " Hill Rice."

The names thus suggested for the above fovir forms of wild o. sativa are purely
provisional, since the classification by no means provides a place for all the
distinctive forms of the cultivated plant. Roxburgh adopted what is perhaps
the most convenient classification of the latter, viz. a system based on their

peculiarities of cultivation, the early and the late rices. He specialises sixteen
forms. The late rices are the " great crop." Of these, he mentions eight all of

which are awnless and afford, when cleaned, white graina. Of early rices, four
are awned and yield red or coloured grains : one is awned but yields a white
grain, while three are awnless and afford white grains. Of the late rices, four
have coloured and four white husks ; of the early, six have coloured husks, two
are white or pale. The general conclusion to be drawn from an analysis of
Roxburgh's cultivated rices shows that the progression in value is from the
awned to the awnless forms, and from the coloured to the colourless.

History.—Writers are agreed that the earliest mention of rice cultivation is

connected with China, where, according to Stanislas Julien, a ceremony was
established in 2800 b.c. by Emperor Chin-nung, in which the sowing of five kinds
of grain, one being rice, is the chief observance. This, together with the well-
known adaptability of large portions of China to rice cultivation, led De Candolle
to presume the plant may have been a native of that country. He does not,
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however, restrict itti wild liabitat to China, but admita it luui >ieen : !t in
India and Australia under suoh condition* a« to allow of little d<<>- :t ia

native to tliese i-uuiitricH us well. De Candolle Biinply affirm* that ric«> ouiUvotioD
in India, though Hubsequent to that of China, Ixaa been a valued crop aino« the
claasio period. It ia pointed out in the Dietionary that in spite of the teroptA«
tion to derive the Arabic {al^uzz, aruzZf unaz, tou, etc.), Greek (i^a) and
European names {rice, riso, rix, etc.) from the Tanul ariti, modem philologiete are
a^;reod that tlioy coimot be so derived, but come from the old Persian word
tnrimi or virinza, the modern equivalent of which is birinj. Sir C. J. Lyall
states (D.E.P., I.e. 618) that virinzi is exactly the eriuivalent we should expect
of the Sanskrit word for rioe, vrihi, and the nautee point to the time when the two
branches of the Aryan race dwelt together and developed the respective peculi-
arities of their lanauagee from a common or original tongue. The Persians did
not borrow the cmtivation of rice from the Indians ; the plant existed in the
region where the two races dwelt together before their respective migrations. In
other words, there is no evidence to sliow that its cultivation in Southern Asia
was not so ancient as to havo allowed of its diffusion into the Aryan home at a
period prior to the division of that branch of the human family. The chief ob-
jection to this hypothesis, viz. the absence of any pointed allusion to so valuable
a plant in the earliest Vedas, is not serious, since a pastoral people, like the early
Aryan invaders, may not have appreciated its importance till they settled down
and took to agricultural pursuits. Perhaps the oldest actual samples of rice are
those collected by Stein at Kara-dong (Ancient Khotan, lOOt, 448). These would
appear to have been engulfed by sand about the close of the 8th century. Then,
approximately in the same part of Eastern Turkeeton, was found The Bower
Manuscript (Hoernle, transl., 123-4), believed to date from about the 6th
century. In that work frequent mention is mode of " fried poddy" in the pro-
duction of a drug used in the cure of coughs.

It may be repeated, however, that the chief wild habitat of the plant
to-day is roughly from Southern India to Cochin-Chino—we have no record
of its existence as a wild plant in Turkestan or anywhere in Central Asia.
But in passing, it may be tidded that tlie habitat of the wild plant in India
coincides with the region through which the Dravidian invaders passed till they
cuhninated in the Tamil civilisation. Cultivation appears, in fact, to have
spread eastwards to China perhaps three thousand years before the Christian era,

and, at perhaps a slightly more recent date, westwards and northwards through-
out India to Persia, Central Asia, Arabia, and ultimately to Egypt and Europe.
An early record of the exports of rice from India is the passage in the Erythrcean
Sea (ed. McCrindle, 113). This may be put at 60 A.D., and refers to Gujarat. [Cf.

Ace. Ind. and China by Moh. Trav. in 9th Cent. (Renaudot, transl.), 1733, 13 ;

Vertomannua, Travels, 1503, in Hakl. Voy., iv., 1811, 577 ; Ain-i-Akbari, 1590,
(Jarrett, transl.), ii., 121, 350; Pyrard, Voy. E. Ind., 1601 (ed. Hakl. Soc), i.,

326-7, etc. ; Jahangir, Memoirs (Price, transl.), 1829, 98 ; Mandelslo, Voy. E. Ind.,

in Oleorius, Hist. Muscovy, etc., 1662, 62, 86 ; Fryer, New Ace. E. Ind. and Pert.,

1675, 119; Tavernier, Travels (ed. Ball), 1676, i., 282, 391, etc.; Herbert,
Travels, 1677, 310 and t. ; Alexander Hamilton, New Ace. E. Ind., 1688-1723,
i., 161 ; Ovington, Voy. to Suratt, 1689, 397 ; Symes, Ernb. to Ava, 1800, ii., 307 ;

Turner, Emb. to Thibet, 1800, 24-6 ; Joret, Les PL dans VAntiq., etc., 1904, ii.,

242-314.]
PROPERTIES AND USES.—The grain of rice is one of the chief articles of

human food throughout India, while in many parts {e.g. Manipur) it was in 1882
one of the chief foods given to horses and even to cattle, tuid throughout India the
straw of the better qualities is invariably collected, cut into small pieces and
given to cattle, along with several flavouring liquid preparations, oil-cake or
grain, designated the currie stuffs. The chaff and waste obtained in winnowing
and husking also constitute important articles of human and cattle Food. But
husking is a troublesome process. In India a large part of the rice sold in shops
and exported to Europe as an article of human food has been prepared by being
first half boiled, then dried in the sun, and finally husked by the ordinary pestle

and mortar. Such rice is, in trade, termed " par-boiled." Husking without
boiling is a tedious process when done by hand. In Yarkand there is a mechani-
cal contrivance for husking rice in which water is the motive power. In the

plains of India, rice is frequently husked by the same appUance as is used in

pounding bricks. A pestle suspended from the end of a beam, worked by the

foot, is made to fall with considerable force on the grain. A woman, standing at
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the further end of the heavy beam, alternately rests and removes her weight from
its extremity, thus causing the pestle to rise, then fall on the rice, while a second
person attends to the grain, sweeping it into a little moimd vinder the stroke of

the pestle.

The preparations of rice made in India are very numerous. Dutt {Mat.
Med. Hind., 1900, 268-9) gives the vernacular names of various medicinal ones
and their properties. Their use in brewing and distilling is, in India, almost
universal. Spirits from rice (aura) are alluded to by Linschoten as having been
largely consumed in Southern and Western India three hundred years ago, while
aura is frequently mentioned in the Jnstitutea of Manu—a work written (the earlier

portions of it, at least) some fifteen hundred years ago. At the present day a kind
of beer {pachwai) made from rice is extensively consumed. [Cf. Ray, Hindu Method
of Manuf. Spirit from Rice, in Journ. As. Soc. Beng., n.s., 1906, ii., No. 4, 129-42.]
See Malt Liquors (pp. 757, 760), Spirits (pp. 1043, 1045, 1046), and Vinegar (p. 1111).

The properties and uses of rice are, in fact, extremely varied, and to the people
of India an infinity of forms, many of which have each some special merit. A
Dye is made from the husk, and the straw (even the stubble and roots) may be
used in paper-making. (For Baskets, see p. 116; Mats, p. 776.) As an edible
grain there may be said to be three chief grades—the finer qualities or table
(Patna) rice : the lower grades suitable for distillation or for the manufacture of

starch (Blount and Bloxam, Ghem. for Engin. and Manuf., 1900, 186). The rices

of Burma are employed for distillation (and for that purpose very largely go to
Holland and Germany.) and for conversion into starch (mainly to England). They
are thick, coarse, highly glutinous rices, and when boiled assume a heavy, some-
what repulsive appearance to persons not accustomed to them. Such glutinous
rices are, however, much prized in the manufacture of Cements. A special Indian
cement is made from the water in which rice has been boiled, mixed with a small
quantity of pure lime (see p. 293). Black Burmese rice {Kew. Bull., 1892, 232-4)
may be spoken of as an exceptionally glutinous grain.

Leather {Agri. Ledg., 1903, No. 7, 175-8) gives the following chemical analysis
of rice : Vndecorticated (fine sorts) :—moisture, 12*55 per cent. ; oil, 2-14 ; albu-
minoids, 6'35 ; soluble carbohydrates, 65"29 ; woody fibre, 7'84 ; soluble
mineral matter, 1*39 ; sand and silica, 4*44 ; total nitrogen, 1*09 ; albuminoid
nitrogen, 1*01. Decorticated (fine sorts) :—moisture, 12*25 per cent. ; oil, '92

;

albuminoids, 6*45 ; soluble carbohydrates, 78*83 ; woody fibre, -21 ; soluble
mineral matter, "82 ; sand and silica, -51 ; total nitrogen, 1*19 ; albuminoid
nitrogen, 1*03. Further analyses of coarser kinds of rice, rice husks, bran and
straw, will be foimd in the same article. Following up these results. Hooper
(Rept. Labor. Ind. Mua. (Indust. Sec), 1906-7, 11) gives particulars of the com-
parative nutritive value and glutinosity of some of the chief kinds of rice. Certain
forms were found to be more nutritious than previous analyses would indicate.
Hanausek {Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 42) gives
interesting particulars of rice-grains as seen under the microscope. [Cf. Chiu:ch,
Food-Grains of Ind., 1886, 66 ; Dodge, Uaeful Fibre Planta of the World, 1897,
254 ; Browne, Prop, and Uiil. of Rice Oil in Louisiana, Planter and Sugar Manu-
facturer, 1905, xxxiv., 352-3 ; Exciae Admin. Repts. Beng., Burma, etc.]

CULTIVATION.
Rice " is essentially a crop of damp tropical or semi-tropical climates.

Th.e finest varieties and the largest yields are produced in tracts whicli,

during the growing season, afiord a moderate degree of sunshine and a
damp, warm atmosphere. Rice is therefore the staple crop of all areas

of heavy and assured rainfall ; but good crops are produced in districts

which receive moderate or even light rain, when this can be assisted by
sufficient irrigation."

" Rice is sown in three ways—broadcast, by drill and by transplanta-
tion from a seed-bed where it has been broadcast sown. As a rule, the
first method is practised on inferior soils, or where labour is scarce. Rice
is drilled in some districts of Bombay, but this system is not common.
The third method is much more usual than the others and is less risky.

Broadcast or drilled rice requires 80 to 120 lb. of seed per acre, while the
seed-rate of the transplanted crop varies from 30 to 80 lb. per acre."
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" The yield in different traots, from different soils, and from different

methods of cultivation varies very greatly. In good soil an average trans*

planted crop yields probably about 2,400 lb. of paddy per acre in a favour*

able season. Broadcast and drilled rice yield much lesa " {Imp. Gax.

Ind., 1905. iii., 2&-9).

In recent agricultural statistics it is shown that the net area cropped
in British India amounted, in 1905-6, to 207,683,741 acre*. Of this,

73,400,522 acres were found to be under rice. In the Native States in

the same year the net area cropped amounted to 12,015,009 acres, and the
area under rice to 717,767 acres. Thus, out of a total area of 219,698,760

acres under crops, rice occupied 74,118,289 acres, or over one-third. But
so large a percentage averaged for the whole of India is misleading. Rice
is almost concentrated into Bengal. In fact, with the exception of Madras
and Burma it is in the other provinces of India unimportant relatively. In
the Agricultural Statistics (published by the Government of India) two seta

of figures are given, viz. (a) the surveyed areas from which we obtain the
total rice area of 73,400,522 acres

; (b) estimates of area and 3aeld framed
by the local authorities (township officers, etc.). In the case of Burma,
the local estimates are usually considerably below the surveyed areas (in

fact, they do not deal with the whole of the province), but these estimates

are instructive. The following are the figures (estimated) of the four chief

rice areas for 1905-6 :—Bengal, 25,150,600 acres ; Eastern Bengal and
Assam, 15,960,200 acres ; Madras, 6,604,400 acres ; Burma, 6,713,400

acres
;

giving a total of 54,428,600 acres and a yield of 433,138,300 cwt.,

and in 1906-7 a total of 54,521,600 acres and 430,258,000 cwt. In the

case of Burma the surveyed area was 9,283,801 acres. The Final General

Memorandum, issued by the Commercial Intelligence Department, esti-

mates the total area in the four chief centres of production as having been in

1905-6, 54,428,600 acres, and the yield as 375,198,300 cwt. of cleaned rice
;

and in 1906-7, 54,535,400 acres and 368,334,000 cwt.

Bengal (excluding Eastern Bengal and Assam).—Ana.—The normal
area cultivated with rice in the province of Bengal (according to the

Season and Crop Report for 1905-6) has been estimated at 26,308,800 acres,

and as the total area in Bengal under cultivation in that year amounted to

45,287,000 acres, it is thus seen that rice comprised over 58 per cent, of

the actual cropped area of the province. The Final General Memorandum
for 1906-7 stated the estimated area in Bengal as 24,506,200 acres, and the

yield as 195,461,600 cwt. of cleaned rice. This represented 34*8 per cent,

of the rice area of British India. The Season and Crop Report for 1906-7

gives the normal area as 25,919,600 acres, which would consist of 21,301,700

acres of winter rice and 4,617,900 acres of autumn rice. The forecast of

the winter rice alone for 1905-6 shows a total of 20,043,400 acres, which

represented 28*5 per cent, of the total area under this particular crop in

British India. The corresponding estimate for 1906-7 was 19,845,300

acres of winter rice. The chief districts in 1905-6 were :—Midnapur,

1,365,300 acres ; Ranchi, 1,240,900 acres ; Gaya, 1,151,600 acres ; Sha-

habad, 1,132,000 acres ; Darbhanga, 961,400 acres ; Cuttack, 952,200

acres ; Hazaribagh, 950,400 acres ; Manbhum, 929,100 acres ; and
Bardwan, 807,700 acres.

Eastern Bengal and Assam.—Ana.—The Commercial Intelligence

Department, Government of India, gives the extent of rice cultivation

in 1906-7 (summer, autumn and winter crops together) as having been
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16,105,800 acres as compared with 15,960,200 acres in the previous year.

The total yield came to 122,476,700 cwt. This represents 23 per cent, of

the total rice crop of India. The forecast of the winter rice for 1905-6

shows 12,226,200 acres, which represented 17-2 per cent, of the winter rice

for the whole of British India. The chief districts were as follows :—Bakar-

ganj, 1,436,900 acres ; Dinajpur, 1,160,000 acres ; Maimensingh, 1,130,000

acres ; Sylhet, 1,098,400 acres ; Kangpur, 837,900 acres ; Kajshahi,

636,900 acres ; and Tippera, 614,300 acres.

Races Cultivated.—There are innumerable varieties of rice familiar to

cultivators under various names, and possessing particular properties

which make their cultivation suitable to particular localities. In the two
provinces of Bengal, they may all be referred to three primary classes,

according to the land on which they are grown, the season of year

when reaped, and the period taken in coming to maturity. Thus :

—

(1) The dman (or winter rice) crop, sown on low lands in May or June
and reaped in December or January. This is by far the most important

crop. (2) The dus or hhadoi (in official statistics designated as autumn
rice), or early rice crop, sown in April or May on comparatively high land

and reaped in August or September. (3) The horo (or summer rice) crop,

sown in swamps in January or February and reaped in April or May.
An important feature of the Bengal rice crop is the fact that a large

portion of the area bears two or more crops a year, a circumstance that

has led to the expression of a " vertical " as compared with a " horizontal
"

area. In fact, it has been pointed out that a proprietor of an estate with a

fairly mixed soil might have three, four, or even five harvests of rice

every twelve months :—(1) dus, from July to August
; (2) chotan dman,

from October to November
; (3) horan dman, from December to January

;

(4) horo, from April to May ; and (5) raida, from September to October.

It has also been said that in many parts of Bengal two crops are all but
universal, hence it may be inferred how misleading a hard-and-fast per-

centage of rice area may be to the total cropped area. In the Indian
Museum will be found a collection of rices made in 1872 and for some years

subsequently. The collection finally brought together came to something
like 5,000 forms. These are probably not all distinct, but even if halved,

the number would still be sufficiently significant of the vast antiquity of

the cultivation. A remarkable fact is that the dus, dman, and horo rices

of one district are often so different from those of another, that if inter-

changed the one may not grow on the fields where the other has flourished

for centuries. Here the European farmer is confronted with a problem
scarcely known to scientific agriculture ; for the rice-cultivator of India
will detect the one from the other with a perfectly marvellous degree
of certainty. In Burma a few forms only constitute the chief crop,

and to these the milling apparatus now in use have been adapted,
and to such an extent that it is believed the Burma machinery would be
quite unsuited to Bengal, and, further, that milKng in Bengal on the
European method would be impossible, unless a particular rice could be
guaranteed in sufficient quantity to justify the preparation of the required
special machinery.

A. C. Sen gives an instructive account of the methods of cultivation in

the Dacca district, and as that is more or less applicable to the whole of

Bengal, as well as to Eastern Bengal and Assam, it may serve the purposes
of this work better than a series of abstracts of the varying methods
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in many districts. He divides the crops into three groups, subdividing

each again into two sections. These are (1) dntan, (a) long'Stemmed and

(&) transplanted
; (2) dus, (a) ordinary and (6) lepi

; (3) boro, (a) ordinary

and lb) lepi.

AmAN.—Long-stemmed dman is extensively grown in Dacca. Low iLmaa.

lands, the sides of jhils, and low plains on which 5 to 15 feet of water

accumulate during the rains, are selected. The soil best suited ia a

stiff clay, deposited on the bottom and edges of jhiU. At harvest-

time only the ears with about 1^ feet of the straw are removed. The
remainder of the straw is generally gathered in heaps and burnt, and
immediately after the field is ploughed, generally in December. It is

again ploughed once or twice and left exposed till March-April, when
the larger clods are broken. One or two more ploughings and harrowings

are given, and the field is ready for sowing in April-May. About 15 seers

of seed are broadcasted over a higha of land. In moist low-lying places,

sowing takes place a month or even two months earlier, in February-

March. Harvest is from 15th November to 15th January. When the

seeds have germinated the field is rolled twice with the ladder, and

when the plants are 5 to 6 inches high the soil is loosened by the rake.

After this the only operation till harvest is a weeding, which may be

dispensed with. The yield per higha varies from 3 to 12 maunds.

Transplanted dman is grown on two different classes of land, in the

upper reaches of the valleys of the Madhapur jimgle and in the compara-

tively high land and old dearahs of the Brahmaputra and its branches.

The paddy in the Madhapur valley is a special variety, known as shaldan
;

the transplanted paddy of other places goes by the general name of rovoa.

Seedlings are prepared in a nursery close to the rayiaVs homestead, or Nunery.

in a corner of the field. The nursery is ploughed four or five times in

April-May, and the next month, when a little rain-water has collected

on it, the surface is levelled and plastered. Meanwhile the necessary

quantity of seed (6 seers for every higha) is soaked in an earthen

pot, drained, and kept covered with mats till it germinates ; then it is

sown broadcast so thickly that the grains overlap. When the

seedlings are 12 to 18 inches high, they are fit for transplantation. In

the case of jungle valleys, the first thing done before transplanting is to

repair the embankments thrown across for collecting water. The field is

prepared by ploughing in the mud two or three times. The seedlings are

transplanted at the end of July about half a cubit apart either way, putting

in three to four plants in the same place. The crop is harvested in

November-December. In the case of dearah land, two ploughings are

given in the dry field, as soon as the previous crop, generally khesari, is

taken off. On such lands two rain-crops are sometimes grown in the same

field in the same season. As early as possible the field is sown with jute

or aus paddy. The jute or the paddy is harvested in July-August ; then

the field is ploughed and transplanted with the dman crop.

Aus.—-1hx9, kind of paddy is grown (1) on the high groimds of the

Madhapur jungle, where sufficient water cannot be collected for the

cultivation of shal paddy; (2) on the comparatively high and sandy

dearah lands. Aus paddy cannot be grown on land on which more than

2 feet of water accumulates during the early part of the rains. The

land on which dus paddy grows is light and easily workable. It generally

bears two crops in the year

—

dus paddy or jute during the rains and one
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of the pulses or mustard during the cold weather. As soon as the rahi

crop is off the field, it is ploughed and harrowed as rapidly as possible.

Preparation must be hastened, especially on char lands, for here a late

crop is sure to be lost by the rise of the rivers. Sowing time, therefore,

varies. In the chars of Meghna, it may be sown as early as the middle of

February ; in the highlands of North Manikgunge it may be delayed till

the middle of April. As soon as the plants appear the field is rolled with

the ladder, and a week after harrowed with the rake. After this it

must be carefully weeded. Harvest extends from the middle of July to

the middle of August.

Bono.—The places in Dacca where this class of paddy is most extensively

grown are (1) the sides of the jhils and streams of the Madhapur jungle
;

(2) the chars and edges of the Meghna and its branches
; (3) in some

of the chars of the Padma, The soil best suited is a mixture of clay and

vegetable matter. As soon as the rains are over, a plot, from which the

inundation water has just receded, is chosen for a nursery, aquatic grasses,

etc., are removed, and the place worked into a soft mud. The seed is made
to germinate and then sown broadcast. Thirty seers of paddy sown on

a quarter higha of land give seedlings sufficient for transplanting two
highas. The time for sowing is usually about the middle of October, and
for transplanting, December-January. No tillage is generally needed for

boro paddy. The harvest time is April-May and the yield per higha

5 to 12 maunds.
In some of the islands of the Padma, large areas of land may be seen on

the same level with the water at low tide covered by a soft and deep mud.
The raiyats have discovered a method of cultivating paddy on these known
as lepi. All that is done is to sow the seed broadcast and plaster (lepa)

the mud over it. Before sowing the seed, it receives the same treatment

as described above for boro and rowa paddy. [C/. C. B. Clarke, Kew Bull.,

1888, 284-91 ; Sen, Kept. Agri. Stat. Dacca, 1889, 28-33 ; Cult, and Prep,

of RiceinBeng., Journ. Agri.-Hort. Soc.Ind., 1890, viii., 397-405 ; BsiSVL,Agri.

Lohardaga, 1890, pt. 1, 54-63 ; 1890, pt. 2, 26-8 ; Banerjei, Agri. Cuttach,

1893, 64-74 ; Admin. Rept. Beng., 1901-2, 12-4 ; Roy, Crops of Beng., 1906,

1-29
; Maxwell-Lefroy, Rice Bug, Mem. Dept. Agri. Ind., 1908, ii., 1-13,]

Assam.—By way of affording a comparison with the particulars already

given regarding Bengal as a whole, the following brief statement of the

Assam Valley may be furnished. Darrah {Ann. Rept., 1887-8) discussed

the Assam rices under two sections which practically correspond with
the chief Bengal crops, viz. early or summer, and late or winter rices.

He subdivided these into the two great sections of the province, the

Brahmaputra valley—Assam—and the Surma valley—Sylhet and Cachar.

Of the rices of the Brahmaputra valley, he enumerates three

—

sali,

ahu, bao. Sali is the general term applied to all transplanted rice grown
on land lower than that required for ahu and higher than needed for bao.

It is sown about May and June, transplanted in July and August, and
reaped in December and January. Ahu is the name given to the numerous
lands of rice which grow on high lands, require little rain, and are sown
from March to June and reaped June to September. It is usually sown
broadcast, but sometimes transplanted. Bao comprises the varieties

grown on the lowest land which will support rice. It is sown in March-
April, cut in November-December. When transplanted, the operation
is performed in July and August. Of the Sylhet or Surma valley, there are
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low-land and high-land du*, murali, »dil, low*land and high-land 6man,
kataria and nail bura. High-land 6m9 is sown in the higher parta of 8ylbet

usually broadcast but occasionally transplanted. It is put down in Bfarch

and April, harvested in August-September. Low-land dnu it grown in

the lower parts of the district, but is never transplanted. It is sown in

January-February, cut in May-June. Murali is generally sown on
lower laud than in the case of dus of the high-land form, but on higher

than the low-land. It is put down in February-March and cut in

June-July. Sdil is always transplanted ; sown in April-Blay, trans-

planted July-August, and reaped November to January. It is grown
on land almost as high as dus land. Amtin, like dxu, is referred to two
sections, according as grown on high or low ground. In the higher

parts it is transplanted like sdil, but sown and gathered about a month
earlier than that crop. In the lower parts of the district one variety is

always sown broadcast, viz. the long-stemmed kind. Kataria is a form Kataria.

of dman sown in April-May, transplanted in May-June, and reaped

in October-November. Sdil bura is grown on the very lowest land and
is generally irrigated ; sown in October-November, transplanted in

December-January, and cut in April-May. The lands used are those

portions of the hdors, or large natural depressions in Sylhet, which are left

dry by the receding of the water in the cold weather.

The Cachar rices enumerated are dumai, murali, asra and sdil. Dumai Caohar.

•comprises the Cachar rices which correspond with the forms of dus

sown broadcast on high-lands in April-May, never transplanted, and

reaped in July-August. Murali is sown in March-April, some-

times transplanted about May and reaped in June-July. Asra is

sown in March and April on low-lying lands, never transplanted, and

reaped in December. Sdil is practically the same as the sdil of the

Brahmaputra valley and the sdil of Sylhet. [Cf. Sen, Final Rept. Settl.,

Jaintia Parganas, 1892-7, 8-9 ; Banerjei, Final Rejd. Settl., Cachar Dist.,

1894-9, 65, 111.]

UnUed Provinces.—The area in 1905-6 was 7,078,563 acres: 4,252,528

acres in Agra, and 2,826,035 acres in Oudh. In Agra the largest areas

occur in Gorakhpur, 976,423 acres ; Basti, 700,314 acres ; Allahabad,

285,503 acres ; and Azamgarh, 277,401 acres. In Oudh : Gonda, 565,895

acres; Bahraich, 236,399 acres; Sultanpur, 277,039 acres; and Barabanki,

262,225 acres ; etc.

Methods of Cultivation.—Duthie and Fuller give a full and comprehen-

sive account of the cultivation in these provinces ; the races are very

numerous, strongly marked, and may be assorted under three groups :—(1)

those with a tall habit of growth, with the ear protruded from the sheath,

feathery and drooping, and with thin usually yellow-husked grain
; (2)

those with a shorter habit of growth and stouter stems, with the ear not

so prominent and carried more erect than that of the preceding, and with

thick yellow or red-husked grain
; (3) those with short, strong stem, ear

-partially enclosed in the sheath and grain-husk, dark-coloured or black.

The first are most highly prized, the commonest being known as naha,

bdnsmatti, bansphal and jhilma. Of the second, seondhi and sumhdra are

the principal, while sathi is the most important of the third. Munji is a

term of varying meaning, denoting in some places high-class rice, in others

being merely a term for rice sown broadcast. Another classification is

into transplanted from seed-beds or sown broadcast. As a rule, the finer

831

U. Prov.
AreM.

TiMcm.



THE EICE PLANT

Bhadoi.

Jarhan.

ORYZA
SATIVA
United Provinces

varieties, falling under the first two classes named above, are raised in seed-

beds and planted out, while the coarser kinds are broadcasted.

Seasons. Kice is sown in all months from January to July, and harvested from

May to November. The seasons in which the greater portion is grown are

June to August for broadcast rice, and June to November for trans-

planted. Broadcasted rice is sown mostly on the break of the monsoon
and is ready for cutting in August (bhadoi) or September {kudr), and
hence often known as bhadoi and kudri. A certain quantity is also sown
two months before the monsoon rain can be expected, and in this case

there are two methods of cultivation. Either the rice germination is pro-

moted and its growth stimulated by frequent and copious irrigation till

the rains break, or, taking advantage of a fall of rain in April and May, the

ground is ploughed up and sown, but the seed allowed to lie unirrigated,

and the young plants should not come up before the advent of the rain

induces germination. Nearly the whole of the transplanted rice {jarhan)

is sown in seed-beds at the beginning of the rains, planted out after a fort-

night or three weeks, and cut in aghan or November, hence also called

aghani. A small portion, boron, jethi or hot-weather rice, is sown in January,

planted out in February, and cut in May. This is only practised in slimy

soils, along the edges of tanks or beds of rivers, which are planted with rice

as the water becomes shallow from evaporation.

Much of the rice land in the Sub-Himalayan districts is prepared by
being dug over by the mattock during the cold and hot weather months
when the soil has been softened by a fall of rain. For land not dug in this

way the number of ploughings varies according as the crop is to be sown
broadcast or planted out, two or three in the first case, four or six in the

second. For sowing, the soil must be thoroughly moist. If sown broad-

cast, 40 seers to the acre are held sufficient. If seedlings are to be raised

in a nursery, the seed is sown more thickly. If the crop is to be trans-

planted, the nursery should be about one-twelfth the size of the field. The
seedlings are taken up when about a foot high and planted in regular rows

at distances of about 6 inches, 2 to 6 seedlings being planted together.

For rice grown in the hot-weather months, frequent irrigation is necessary.

Rice sown at the commencement of the rains and cut in August or September
under ordinary circumstances needs no watering, but the transplanted

varieties, which are not ripe till November, require two or three waterings

when the rains cease. At least one weeding is given to broadcast rice.

Planted rice in Cawnpore is said to be more frequently weeded than
broadcast, but in Allahabad it requires no weeding at all. When ripe,

the crop is cut with sickles in the same way as wheat or barley. [Cf.

Dist. Settl. Repts., U. Prov. ; Nevill, Dist. Gaz. U. Prov. ; DisL Repts.

quoted in Dictionary, v., 605-12.]

Central Provinces and Berar.—The area in 1905-6 amounted in the
Central Provinces to 4,178,430 acres. The largest areas occur in Raipur,

1,264,198 acres; Bilaspur, 1,005,941 acres; Bhandara, 433,186 acres;

Balaghat, 254,029 acres ; and Chanda, 221,465 acres. Of the area under
rice in 1904-5, it has been stated that 712,824 acres consisted of trans-

planted rice (302,794 irrigated and 410,030 unirrigated) and 4,193,045

acres of broadcasted rice (305,492 acres irrigated and 3,887,553 acres

unirrigated). In Berar, the total area in 1905-6 amounted to 28,457

acres, almost entirely unirrigated.

Methods of CuWvatioa.—Fuller (Note in Outturn of Land under Principal
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CfopB in C. Prw., 1894, 10) states that the rir#-fn^win|; areas fall into

three tracts. The first lies in the north, an ' se« the southern

portion of the Daniuh dititrict, the Jubbalpur tli ipart of MandU.
Rice in hero f^rown from seed, sown broadcast, and the crop is rarely irri-

gateil. In black-soil fields it is generally grown as a catch crop before

wheat. On lighter land it form^i the only crop of the year. The second

tract may be described as the Wainganga valley from its origin in the Seoni

district to its termination in Chanda, and incliKles the southern portion of

Seoni, the low country of Balaghat below tht^ hills, an«l the eastern

of Bhandara and Chanda, with isolated patches at tho northern and •-

extremities of the Nagpur district. In theise li» 08t of the crop is

grown from transplanted seeillings. and a large j' ^ •!! is irrigated from

tanks. The third tract consists of the plain of Uhattisgarh and the Sam*
balpur district, forming the valleys of the Seonath and Mahanadi rivers.

The common method of cultivation in Chattisgarh is to sow thickly broad*

cast and then to plough up the seedlings when they have made some progress,

leaving the land a mass of mud, weeds and rice plants, from which a pro-

portion of the latter make good growth. This process is known as betui

in Raipur and Bilaspur, and as bilura in Sambalpur. Transplantation

of rice is almost unknown in Chattisgarh proper, i.e. in the Raipur and
Bilaspur districts, and though tanks are numerous, the whole of the crop

is practically unirrigated. [Cf. Dist. Settl. Eepts., C. Prov. ; Rept. Operat.

Dept. Agri., C. Prov., 1894-5, 15 ; Craddock, Rept. Land liev. Settl., Nagpur,

1899, 61-2 ; RepL Dept. Land Rec. and Agri., C. Prov., 1902-3, 10-11.]

Panjiib and North-West Frontier.—The area in the Panjdb in

1905-6 was 493,062 acres, and in the North-West Frontier 29,647 acres.

The largest areas in the former were :—Kangra, 96,938 acres ; 6ur-

d4spur, 52,361 acres ; Sialkot, 38,151 acres ; Amritsar, 33,217 acres ; Dera

Ghazi Khan, 32,152 acres, etc. ; in the latter :—Hazara, 12,793 acres

;

Peshawar, 12,053 acres.

Method* ot Cuitivatioa.—In the Upper Kangra valleys, where abundance

of water, high temperature and a peculiar soil which favours its growth,

are found in combination, rice is the staple product. It is also grown in

the irrigated parts of Dehra and Nurpur. Coarser kinds are grown with-

out irrigation in the more elevated parts of the district. There are upwards

of 60 cultivated forms, of which the most esteemed are begami, bdsmati,

jhinioa, nakanda, katnddh, and rangari. Each has its special locality, e.g.

Rihlu is famous for its begami, Palam for its bastnati. Of the coarser kinds,

the best known are katMn and kolhena ; of the inferior unirrigated rices,

rora, kaluna, dhdkar. Where irrigation is possible, rice is not sown till

June. In districts dependent on rain, the seed is sown as early as April.

Harvest takes place in October.

There are three methods of cultivation. By the first, bdtar, the seed is

sown broadcast in its natural state and is the universal method on un-

irrigated land. In the second, mack or lunga, the seed is first steeped in

water, forced under warm grass to germinate and then thrown into the soil,

which has been pre\-iously flooded. By the third, jir, the young rice,

about a mouth old, is planted out by hand at statetl intervals in a well-

flooded field. The growth of weeds in the rice-fields is rapid, and to check

them the crop, we^s and all, are ploughe<.l up. This practice is called

holdna, and only the weeds suffer, as the rice springs up again more luxuriant

than before.

ORYZA
•ATIVA

CiiltlTation

IlTiCAtlOB.

Faz^ab.
Areas.

Kaagn.

Raoea.

yatbodior
OoltlTattan.

833 53



ORYZA
SATIVA
Fanjabl
Eamal.

Manure.

Kashmir.

White and Eod.

Methods
Pursued.

THE EICE PLANT

In the Karnal districts, rices are divided into two well-defined classes

—fine, known by the name of ziri, and coarse, of which the principal

sorts are munji and sdnthi. Of ziri, the principal varieties are ramdli

and rdmjamdni. Sunkar and ansari are coarser and grown chiefly where

there is fear of too much water. Rice is grown only on stifi soil. The
seed-beds are ploughed four or five times and carefully prepared, manure
is spread on them, and the seed sown broadcast. More manure is then

spread over the seeds and the whole watered. Four days after they are

again watered, and after the fifth or sixth day they must be kept wet

till ready to plant out. The rice-field is ploughed t\nce, and such manure
given as can be spared. It is then flushed with 3 inches of water, and, if

there are weeds, a plough is driven about under water. When the plough

has worked the mud to a fine pulp, operators take the seedUngs (pod) in

handfuls (juti) and plant them one by one in the water. The field is weeded
once at least and must at first be kept under water, but not more than

about 6 inches deep. When the ears begin to form, the ground must be

kept well wetted, but not too slushy. Reaping must be done directly

the grain is ripe.

Coarse rice is of two kinds, mentioned above, viz. munji and sdnthi.

The former is sown in spots liable to be flooded, since it cannot be drowned,

the straw lengthening as the water deepens. The peculiarity of the latter

(sdnthi) is that it ripens within an extraordinarily short time from sowing.

It requires but little water, if the soil is thoroughly moist, after the shoots

are once up. Both kinds are sown in their final positions. After two
or three ploughings, cattle are sent into the water to walk about and
stir up the mud or a plough is worked under water. The seed is sown
broadcast. No manure is used nor is the crop irrigated. [Cf. Ph. Dist.

Gaz. ; Ph. Settl. Reps.]

Kashmir.—Lawrence ( FaWey 0/ Kashmir, 1895, 326-36) gives a full and
interesting account of rice cultivation. The varieties grown are very

numerous but may be roughly divided into two classes, the white and the

red, the latter being the more alpine form. As a food, the -white is more
esteemed, and the best are the hdsmati and the kanyun. Though of

good quality, the white is less popular from the cultivator's point of

view, since it is a more delicate plant and suffers more from changes of

temperature and from the chill of snow-water. If the cultivator can
obtain water and manure, he will continue to grow rice, and no rotation

takes place. Where, however, water is uncertain, the rice land is allowed

a fallow, and in some cases may be followed by cotton, maize, wheat,
barley and mdh (pulse).

There are two systems pursued : either the rice is sown broadcast, or

first sown in a nursery and then planted out. Results show that the broad-
cast system gives the best outturn per acre. Preparatory cultivation

commences in March, when the fields are hard and stiff. Where the
soil is dry ploughed, cultivation is known as tao ; where wet, as kenalu.

Previous to ploughing, all the village litter and farm-yard manure are

carried to the fields and ploughed in, or heaped in a place through which
the irrigation duct passes, and so reach the fields as liquid manure.
In June and July the labour of weeding the rice begins. The process

is known by the name of hhushdha, and consists in weeding the
crop, placing the rice plants in their proper places, and kneading
and pressing the soft mud round the green seedlings. Only experts can
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Under the nursery system two khushdbas are sufficient, while four an
essential in broadcast sowing. Sometimes when th«* rice is 2 feet
hi^h the whole crop is ploughed up (aele). When the rice haa bloomed,
and the ^ain be^un to form, the water is run of! the fields, but a short
time before harvest a hnal watering is given to swell the ears. Harvest
takes place in the munthn of September and October. [Cf. DiH. AsseMt.
Repts. Kashmir.]

Bombay and Siad.—In 1905-6 the total area was 1,512,261 acres
in Bombay ; 1.013,902 acres in Sind. The largest areas in the Presidency
occur in the Konkau :—Thana, 304,872 acres ; Koldba, 248,067 acres

;

Kanara, 185,873 acres; and in the Karndtak, Dharwar, 143,606 acre*

;

Belgaum, 207,571 acres. Of Sind. the following may be mentioned :

—

Ldrkhdna. 336,019 acres; Hyderabad. 215,297 acres; Karachi, 189,273
acres; Thar and Parkar, 134J92 acres.

Method* ot Cuitivatioa.—Mollison tells US that rice is principally a kharif Khari/ croi

cropdependent on natural rainfall. In the Southern CoUectorates, especially
in Kanara, rabi rice, known as vaingan, which ripens in the hot weather, is

grown. This rice is generally irrigated, usually by channel water drawn
from a nullah or natural spring. As a rule the crop is grown on the
fiame land year after year without rotation. This is the case in the Konkan,
except in years of favourable late rainfall, when a second crop of vol, gram, vii.

•castor, wheat, or of mixed vdl and castor or mixed gram and castor may
be preferred. This second crop, however, is more common in the tank
irrigated rice-beds of Northern Gujarat and elsewhere than in the Konkan Rouaoo.

rice-fields. In the southern tdlukas of the Surat district it is common to

grow a crop of sugar-cane once in four years or at longer intervals, and the

same practice prevails in the laterite soils of Belgaum, Dharwar and the

above-Ghat parts of Kanara. In the Belgaum and Dharwar rice-beds a
sprinkling of juar is sown with the rice. In Broach, in deep, black soil

and in the tdlukas, where the average rainfall exceeds 40 inches, rice is

sown subordinate to cotton. Elsewhere in Gujarat, where the land is not

true rice land and the produce uncertain, kodra and rice, with a sprinkling

of tuver, are a common mixed crop.

The best soils are clays or clay loams with a substratum of other porous

material. Embankments are formed, and the surface of the beds made
level. Many fields on and under the Ghats are never manured, but the seed-

beds invariably are, either by burning rdb material thereon or by direct

Application of manure. The rice-beds of Gujarat and those of the flat

bottom-lands of the Konkan and elsewhere are regularly manured. In

Gujarat tank-mud, 40 loads per acre, is a favourite application, and the

practice of green manuring is also common. Castor cake may also be

given as a top-dressing to supplement ordinary manure. Fish manure
is similarly employed in the southern tdlukas of Surat and parts of

the Konkan. In Kanara and the forest tracts of Dharwar, leaves and
twigs of certain forest trees are used as a green manure. Rice is sown
broadcast, drilled, or broadcast in a seed-bed and thence transplanted. The
first is seldom adopted except in the case of rice grown on marshy situa-

tions reclaimed from the sea. The second plan is very common in the

western tdlukas of Belgaum and Dharwar and above the Gh^ts in Kanara

and in imembanked fields in Gujarat. The third method is most suitable

in fields which are embanked and where the rainfall is over 80 inches, or
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where deficient rainfall can easily be supplemented by irrigation. Broad-

casted or drilled rice requires a higher seed-rate than the transplanted,

viz. about 120 lb. per acre ; the seed-rate of the transplanted varies

per acre from 25 or 30 lb. to 90 or 100 lb. In the Konkan, Mollison esti-

mates a full yield under favourable circumstances at less than 4,000 lb.

per acre. A full average from transplanted rice ranges from 2,800 to 3,200

lb. of grain per acre, while broadcasted or drilled yields on an average

1,800 lb. per acre. The cost of cultivation is estimated at Rs. 52-15a. per

acre. [Cf. Crop. Exper. Bomb. Pres. ; Mollison, Textbook Ind. Agri.,

1901, iii., 32-44.]

Madras.—The total area in 1905-6 was 7,561,611 acres, and distributed

thus:—in Tanjore, 1,074,152 acres; Malabar, 831,545 acres; Kistna,

611,664 acres; South Arcot, 555,574 acres; South Kanara, 530,402 acres;

Madura, 376,302 acres ; Trichinopoly, 203,967 acres, etc. The Final

General Memorandum for 1906-7 estimates the area for the year at

6,934,900 acres with a yield of 50,395,700 cwt., or 10-5 per cent, of the

total rice area of British India.

Methods of Cultivation.—In Malabar the crop is sometimes sown broad-

cast, but usually transplanted. There are several crops in the year, the

principal of which are the Jcanny, sown in April-May and cut in August-

September, and the makaram crop, sown in September-October,

and reaped in January-February. These are the principal rice harvests,

but there are intermediate crops in some places ; and a third, known as

poonja, sown in February and reaped in April-May. The greater

portion of the land, however, bears only one crop.

In South Kanara, rice is the staple crop. The land is classified, according

to its capacity for irrigation, into byle, or rich wet land ; majal, or middling

wet land ; and bettu, or land watered only by rainfall. On byle land of the

best quality three rice crops can be raised in the year ; on the best majal,

two crops ; while bettu land produces only one crop. The earliest rice

crop of the season, on whatever land it may be grown, is termed zenelu or

carty. The seed is usually sown in nurseries, highly manured, and the

plants transplanted. In almost two months' time the crop comes to ear,

and in about twenty-one days more is ready for reaping.

In Tanjore, rice is raised almost entirely by artificial irrigation. There

are two chief kinds, viz. kar and pishanam, each including minor varieties.

In all cases of irrigated cultivation, transplantation is the rule. A few

coarser sorts, grown in some places beyond the delta of the Kauveri,

and on rain-fed land, are sown broadcast. Kar is planted in June and
reaped in October

;
pishanam in July-August and reaped in January-

February. In the Madura district, rice is stated to be grown on almost

every description of soil, the only essential being a constant supply of

water. The seed may be sown broadcast, but the rule is to sow in nurseries.

Sometimes the young plants raised in the nursery are transplanted to a

second nursery, and afterwards carried to the field. As a rule, ploughing

is done in June or July, after the early rains have softened the ground,

and the seed is sown in nurseries at the end of July or beginning of August.

After thirty days the seedlings are fit for transplanting, and in January
may be harvested. When re-transplanting takes place, the young plants

are suffered to remain in the second nursery about 35 days. Weeding is

done about a month after sowing or transplanting. During the whole
time the plants are in the ground they must stand in about 2 inches of water,
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which must not be allowed to stsgnAte. In Unda well supplied with
water, as soon as tho January crop is reapeil, preparation* are made for

-a second crop (mdsi kddei) raiseil in thu same way as the tint, but which
comes to maturity about May. If the season be uupropitious during
January-February, the second sowing? will be in March, April or May
and the reaping in July or August. The second crop is then called adi-

kodei. Sometimes there may be three crops of rice raised in snocaasion

in a period of 13 or 14 months. fC'/. Sturrock, Man. 8, Oanara, 18W, i..

21, 199-204
; Cox, Man. N. Arcot, 1896, i., 160-2 ; Francis, Oaz. Anantapur,

1905, 39 ; A Root Parasite of Paddy in Malabar, in Agri. J&um. Ind., 1906,

i., pt. ii., I<)9.1

Mysore and Coorg.—The only available figures are for 1903-4, when
the area in Mysore was 792,754 acres, and Coorg, 79,763 acres. The largest

areas in Mysore State occur in Bhimoga, which grew 244,758 acres ; Mysore,
117,749 acres; Hassan, 103,639 acres ; Kadur, 97,905 acres, etc.

MethodM ot Cuitivatioa.—In Mysore the hara batta or punaji seed is

sown dry in the Helds ; the mole batta, germinated seed, in fields reduced
to a puddle ; and the tidti, see<lling8 transplanted from a nursery after

having attained a foot in height. Rice {Mysore Gaz.) fully describes these

methods. There are two crops, the hain (rainy season) and the karu

(hot weather). In the first, dry-seed cultivation is manage<i as

follows :—from February to May, plough twice a month, having previous

to the first ploughing softened the soil with water. After the fourth

ploughing the field must be manured with dung, and after the fifth, watered

by rain or from the canal. Three days later, the seed is sown broadcast

and covered by the sixth ploughing. Any rain that falls the first .30 days
-after sowing must be allowed to run ofi, but should there have been no
rain, the field must be kept inundated till the crop is ripe. If there have

been occasional showers, inundation should not commence till the 45th

day. Weeding and loosening the soil about the roots of the young plants

and placing them at proper distances must be done three times, first on the

45th or 50th day ; secondly, 20 days later ; and thirdly, 15 davs after

the second weeding. These periods refer to crops that require 7 months
to ripen. Rice which ripens in 5^ months must be inundated on the

20th day : and the weedings are on the 20th, .30th and 40th days.

By the sprouted-seed method, ploughing takes place in June-July.

During this time the field is inundated, ploughed four times, and at each

ploughing turned over twice in two directions which cross each other

at right angles. About the middle of July the field is manured, again

ploughed, and the mud smoothed by foot. All water except 1 inch is

let off, and the germinated seed sown broadcast. For 24 days the field

must have some water every other day, and thereafter, till ripe, be

constantly inundated.

In the method of transplanting rice, two distinctions are made, one

called bara-vdgi or dry plants, the other nirdgi or wet plants. Low land

is required for both. In bara-vdgi the ground is worked in the same

way as for the dry -seed crop. In May it is manured and the seed sown

thickly and ploughed in. If no rain falls till the 8th day it is watered,

and again on the 22nd. From the 45th till the 60th day, the plants con-

tinue to be removed. The field must be iimiidated for five days before

plucking up the seedlings for transplantation. The ground in which the

dry seedlings are to be ripened is ploughed four times in the course of
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eight weeks commencing about 15th May, and all the while inundated.

The manure is given before the fourth ploughing. The mud is then smoothed

and the seedlings transplanted into it, about 3 to 5 being stuck together

in ibhe mud at about a span distant from the next clump. The water is

let off for a day, but afterwards the field is constantly inundated till

the grain is ripe. In nirdgi, the ground is ploughed three times in February-

March while it is dry. About the middle of May the field is inundated, and

in the course of 15 days ploughed four times. After the fourth ploughing

the mud is smoothed, the seed sown thickly and dung sprinkled over

the surface, and the water let off. On the 3rd, 6th and 9th days water

is again given, but must not stagnate. After the 12th day, inundation

is commenced, and continued till the seedlings are fit for removal 30 days

after sowing. The cultivation of the field into which the seedlings are

transplanted is exactly the same as for dry seedlings. Various pulses

are sown in the fields that are to ripen the transplanted crop, and are

cut down immediately before ploughing for rice commences.

Kdr (or karu) crops (hot weather) are divided into three kinds according

to the time of sowing. When the farm is properly stocked, the seed is sown
at the most favourable season, and is called kumba kdr ; but if there be a
want of hands or of cattle, part of the seed is sown earlier and part later

than in the proper season. When sown too early it is called tula kdr ; when
too late, mesha kdr. The three methods of cultivation described above
for the hain crop, viz. by dry seed, germinated seed, and transplantation,

are found here also, except that in the case of tula kdr no dry seed is ever

sown.

In Coorg there is annually but one rice crop, except in a few valleys

in the north. The rice cultivated throughout Coorg and in general use

is the large-grained dodda-batta. A finer kind is the small rice sanna-batta,

and a red variety the kesari. For parched rice the kalame is the kind used.

The seed is sown in a nursery, and in 20 or 30 days the seedlings are ready

for transplanting, which takes place in July and August, regulated by
the monsoon. The crop is cut in November or December. [Cf. Rice,

Mysore Gaz., 1897, i., 131-44, 217-8 ; ii., 317-8, 328, 563-4.] '

fiurma.—The area in 1905-6 was 9,283,801 acres. The districts of

importance are, in Upper Burma :—Shewbo, 365,107 acres ; Yamethin,
225,170 acres; Upper Chindwin, 160,783 acres; and Kathu, 159,596 acres.

In Lower Burma :—Hanthawaddy, 1,114,359 acres ; Thongwa, 843,840
acres ; Pegu, 778,372 acres ; Akyab, 599,880 acres ; Thaton, 563,973 acres

;

Bassein, 536,720 acres ; and Myaungmya, 518,508 acres. The crop is

divided into three main classes : kaukkyi or late-rain paddy ; kaukyin or

early-rain paddy ; and mayin or dry-weather paddy. Kaukkyi is said to

occupy the largest area, viz. in 1904-5, 8,833,716 acres ; kaukyin next with

332,117 acres; then mayin with 99,631 acres. The Final General Memo-
randum of the Commercial Intelligence Department estimates the area in

1906-7 at 6,988,500 acres. The yield was given as 96 per cent, of normal,
and the surplus available for export was 2,374,000 tons cargo rice, equiva-
lent to 40,237,000 cwt. cleaned rice.

Methods of Cultivation.—The most fertile land, where the largest amount
and the best quality is groMm, is found in the delta of the Irrawaddy.
There are five methods of raising the crop, practised in difEerent

parts of the country :—(1) On the ordinary swamp land in low-lying
plains where the rainfall is sufficient

; (2) on level land from which the
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raiii-water runs ofi too quickly and irrigation has to be reaoitad to ; (3)

on land near the river-bank which is submerged and cannot be pUntM
till after the higheHt rise ; (4) in hill clearings

; (5) a hot^wMitMr 9nf
obtained by irrigation either by means of dams or by water-wheeb.

For the first three methods, ploughing commences in Jane, when tha smmm.
rains have softened the soil and rendered the use of the plough possible.

Meantime nurseries have been prepared on higher ground and SMd sown
broadcast. By July or Augiist the fields for the first two claaaea and the

plants in the nursery are ready and the young plants are dibbled in, two
together at intervals. In the case of riparian lands, the plants cannot

be put out till about September ; the harvest begins in November and is

over by January. The hot- weather crop is planted in January-March,
and is reaped about three months afterwards. The water necessary

is usually obtained by throwing a dam across a stream, but at Meng-doon
in the Thayet district a self-acting wheel is usetl.

In cultivating rice in hill-clearings, a site is first selected, thickly

covered with bamboos and forest, which is all felled in April. After two
months' drying, the fallen trees and scrub are set on fire, the ashes fertilising

the ground. After the first fall of rain, the surface is slightly broken

with a hoe, the ashes mixed with the soil, and the seed, usually rice and
cotton or sesamum and cotton, sown broadcast. The rice and sesamum
are reaped in September or October, and the cotton bolls picked in

December to April. After this the hill-clearing is abandoned. [Cf. Dist.

Settl. Oper. Repts. ; Upper Burma Gaz., 1900, ii., pt. 1, 337-41 ; Max and

Bertha Ferrars, Burma, 1900, 48-56 ; Nisbet, Burma under Brit. Rule

and Before, 1901, i., 330-43.]

MANUFACTURE.
Mills and Milling.—An important feature of the Indian rice trade is

the rise and present position of the Burma power-mills. These mills had

their origin in the very high cost of labour in that province and the dis-

inclination of the Burman agriculturist to undertake any work he can

avoid. In Bengal the rice crop is as a rule husked by the growers ; in

Burma it is conveyed to the market as paddy. It thus soon became

evident that if rice was to become an important article of export, it must

be husked at Rangoon. This gave rise to the import-ant rice-milling

industry of Burma. But these mills were for a long time greatly handi-

capped by the cost of coal imported from England. Moreover, the ques-

tion of the disposal of the husk became a serious one. The discovery soon

followed that the husk, previously wasted, might be utilised as the fuel

to tlrive the mills. The husk is accordingly conveyed by special con-

trivances to the furnaces and there consumed, while a stream of water

flowing below carries off the ash. By these and other inventions so

great economies were effected that it soon became evident that not only

was a great export trade possible, but that it would no longer pay to carry

rice in husk to be milled at localities remote from the areAs of production.

To the skill and energy of the European inventors and owners of these

mills, therefore, is due the credit of this great and prosperous industry.

According to the Financial and Conunercial StatiMics, there were Xombw oi mita.

127 rice mills in India in 1904 employing 17,814 persons (mostly Madras

coolies). The industry, however, is of importance only in Burma, which

had of the above totals 114 mills and 17,016 employees. According

to the statistical tables, the remainder were distributed as follows:

—
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Panjab 1 mill, with 33 employees ; Bombay 1 mill, with 80 employees
;

Madras 11 mills, with 685 employees.

Revenue Duty.—In the Imperial Gazetteer (iv., 257-S) it is stated

that the "revenue derived from rice and millet beer amounted in

1902-3 to about 6 lakhs in Bengal and 11 lakhs in Burma ; elsewhere

it is inconsiderable. In Bengal, pachwai brewed from rice or millet is

consumed by aboriginal tribes, and by the lower orders in general, in

certain districts. It is valued both as a stimulant and as food. The
bulk of the revenue which it yields is derived from licenses for manu-
facture and retail sale, which are put up to annual auction, the number
and sites of the shops having been previously fixed. Licenses for the

home-brewing of pachwai for domestic purposes are granted in certain

districts to the headmen of villages inhabited by aboriginal races, on
payment of a fixed fee for each household. In Burma the Native beer

is brewed from rice. When consumed by certain hill tribes, mostly in

Upper Burma, it is exempted from taxation, otherwise the excise system
is similar to that in Bengal. It is almost as easy to brew this beer as to

make a pot of tea, and as the main ingredient is a staple article of food,

it is almost impossible to check private manufacture." In the Moral and
Material Progress of India the excise revenue from fermented local

liquors, amounted in 1905-6 to £113,234 in Bengal and to £151,402 in

Burma (see pp. 757, 760). The preparation of vinegar from rice is

almost peculiar to Burma (see p. 1111). As regards Customs Revenue,
rice and rice flour are the only articles on the export tariff schedule, the

duty on which is levied at the rate of 3 annas per maund of 82f lb.

The revenue thus obtained during the vears 1900-6 amounted to the

following sums :—In 1900-1, Rs. 84,89,433 ; 1901-2, Rs. 90,87,957
;

1902-3, Rs. 1,26,06,624 ; 1903-4, Rs. 1,20,31,363 ; 1904-5, Rs. 1,31,75,772
;

1905-6, Rs. 1,15,11,257 (£767,417). The increase in recent years is

doubtless to some extent the direct expression of the economies efEected

by the Burma milling industry.

It was said some time ago that India held a practical monopoly of

the world's supply of rice and accordingly was justified in placing an
export duty on the quantities sent to foreign countries. The duty above
mentioned was first imposed in 1875, when oil, rice, indigo and lac were
subjected to an export duty. In 1880 the duties on the other articles

were remitted, and that on rice alone retained. But the exports of rice

from the Southern States of America, from Madagascar, from Cochin-China,
from Siam, from Japan, etc., have given a new conception of the trade.

In fact, it might almost be said that but for the economies efEected by
Burmese milling, the exports would have by now been lost to India.

TRADE.
The foreign rice trade of India may be said to be very ancient. So

long age as 1503 Vertomannus {Travels, in Hakl. Voy., 1811, iv., 577)
made special mention of the exports from Mangalore. In present-day
traffic almost the entire supplies of the cereal sent to foreign countries are
drawn from Burma. It is employed as food, for distillation, and in the
manufacture of starch. " Formerly the bulk of the rice exported from
Burma consisted of ' cargo ' rice, of which five-sixths was unhusked
(or ' paddy ') and only one-sixth husked. Gradually, with the extension
of rice-mills, the proportion of cargo rice has diminished, this description
being replaced by husked and cleaned rice, to the great advantage of the
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trade. For the husk is lued m fuel in the milb, tb« bran lying

the hask and the ^rain in exported at a ({(mmI proht for pig-fa«diiig, and a
saving in freight Is thus effected." " Rice in exp<)rte<i to everjr quarter of

the globe, not more than about half of the total exportJi being conaumed
in Europe. Large quantities are sent to the StraitK aiui Cc-ylon, to other
parts of Asia, to East Africa, to the West Indies and South AnMricft.

Indian rice penetrates to every region to whi<h the Indian or Ohinaae
<oolie finds his way. It is to be noted that other countries, such aa Siani.

Cochin<!lhina and Java, are already competing with India in these marketa."
Again, " The rice trade is conducted under conditions as regards the effecta

of the seasons which are unknown in other parts of India, for as yet no
failure of the nionsoon in Lower Burma has been recorded. The fluctua*

tions of the export trade from Burma depend, however, upon (X)nditions

in other parts of India, since bad seasons cause the diversion to India of

rice which would ordinarily be e.xported to foreign markets " {Imp. (raz.,

1907, iii., 284-5). Burma has thus very properly been described as the

granary of India, and it plavs an important part in securing the balance

of food supplies of the East generally.

stapit of Burmese Commerce.—The importance of the lice crop may
be seen by the fact that the Exports often constitute the highest valued

commodity and have often disputed the first position with raw cotton. Thus
in 1904-5 the Rice exports (all kinds) were valued at Rs. 19,62,04,232 ;

Wheat, Rs. 18,59,82,302 ; Cotton (raw), Rs. 17,43,46,872 ; Jute, Rs.

11,96,56,462 ; Opium, Rs. 10,62,34,442 ; Hides and Skins, Rs. 9,90,58,538 ;

Tea, Rs. 8,46,54,867 ; CofiEee, Rs. 1,66,09,757 ; and Indigo, Rs. 83,46,073.

But in 1906-7 these positions were seriously changed : jute headed the

list, followed by cotton, then rice, hides, tea, opium, wheat, coffee and
indigo. Other raw products and partially manufactured products might be

added to the above enumeration, but enough has been said to show the

great importance of the rice traffic—the exports in that cereal being the

staple of Burmese commerce.
Internal.—The total recorded internal trade transactions by rail

and river amounted in 1906-7 to 35,038,390 cwt.. of which 8,039,211 cwt.

consisted of unhusked rice (paddy) and 26,999,179 cwt. of husked rice.

The chief exporting centres were Bengal, 10,364,281 cwt.; Madras, 4,290,216

cwt. ; E. Bengal and Assam, 1,228,575 cwt. ; Sind, 2,905,816 cwt.

;

Bombay port, 949,010 cwt. ; Calcutta, 6,755,866 cwt. ; and Madras ports,

916.575 cwt. The chief imports were Calcutta, 9,470,405 cwt. ; Bengal,

3,733,778 cwt. ; Madras ports, 3,128.178 cwt.; Bombay, 1,754.606 cwt.;

Madras, 1,195,222 cwt. ; United Provinces, 460,072 cwt. ; Karachi,

2,631.258 cwt.

The total coastwise external traffic bv sea in the same vear amounted

to 19,582,791 cwt. (5,085,681 cwt. unhusked and 14,497,110 cwt.

husked). Of this Burma exported 16,259,498 cwt. ; Bombay, 800,618 cwt.

;

Bengal, 309,708 cwt. ; Madras, 463,487 cwt. ; Sind, 1,684,085 cwt.

The chief importing centres by coast were Bombay, 3,755.193 cwt.

;

Madras, 5,132,772 cwt., and Bengal 5,848,337 cwt.

Foreign.—The exports of husked rice during the five years 1902-7

were as follows :—1902-3, 47,033,137 cwt., valued at Rs. 18,78,73.780 ;

1903-4, 44,441,186 cwt., valued at Rs. 18,95,42,429 ; 1904-5, 48,873.297

cwt., valued at Rs. 19,47,22,505 : 1905-6, 42,211,869 cv\*t., valued at

Rs. 18,41,06,407 ; and 1906-7, 38,054,054 cwt., valued at Rs. 18,32,55,332.
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unhnsked. In addition to this, a considerable quantity of unhusked rice (rice in husk)
or paddy, amounting in 1906-7 to 655,132 cwt., valued at Rs. 19,98,886,

and smaller quantities of rice-flour, viz. in 1906-7, 6,165 cwt., valued

at Rs. 44,484, are annually exported. Robertson {Rev. Trade Ind.,.

1904-5, 23-4) states that both in regard to quantity and value the trade

of 1904-5 was the largest known, and that the average price was 7 per cent,

lower than in 1903-4. The bulk of the exports of husked rice is always
from Burma, which, out of the totals above mentioned, contributed

as follows :—1902-3, 36,791,543 cwt. ; 1903-4, 33,346,351 ; 1904-5^

37,514,518 ; 1905-6, 31,067,895 ; and 1906-7, 28,105,443 cwt. Bengal
comes second with, in 1905-6, 8,955,237, and in 1906-7, 4,736,786 cwt.

Madras in 1905-6 supplied 1,500,945, and in 1906-7, 3,333,774 cwt. Sind
in 1905-6 gave 303,354 and in 1906-7, 1,344,529 cwt. Lastly, Bombay
in 1905-6 furnished 584,440 and in 1906-7, 533,443 cwt. According ta
Robertson, unhusked rice goes entirely to Ceylon, except as a constitu-

ent of husked rice to prevent its heating. Of cleaned rice the princi-

pal destinations west of Suez are Germany, which, in 1905-6, took

4.968.851 cwt., valued at Rs. 1,97,42,006 ; United Kingdom, 3,473,88a

cwt., valued at Rs. 1,48,95,095 ; Holland, 2,513,425 cwt., valued at

Rs. 89,00,902 ; Austria-Hungary, 2,442,632 cwt., valued at Rs. 87,55,678.

Of the Eastern section of the trade, the most remarkable feature is the

development in the export to Japan, which amounted in 1904-5 tO'

9,277,239 cwt,, valued at Rs. 3,52,13,937, an increase of 32 per cent, over the

quantity for 1903-4, though it fell in 1905-6 to 6,593,531 cwt. After Japan
in 1905-6 comes Ceylon with 5,976,582 cwt., valued at Rs. 3,21,23,634 ;

then the Straits Settlements with 5,028,694 cwt., valued at Rs. 2,05,89,495.

The Imports into British India do not amount to nuich, viz. in 1905-6^

965 cwt. unhusked rice, valued at Rs. 3,263, and 7,230 cwt. husked rice^

valued at Rs. 40,018, the bulk of which comes from the Straits Settle-

ments.

Of the trade by land (Trans-frontier) the latest available figures are
for 1906-7. In that year the quantity of husked rice exported amounted
to 69,050 cwt., valued at Rs. 4,31,739, and unhusked rice to 29,682 cwt.^

valued at Rs. 1,64,542. The Trans-frontier import trade is considerable.

In the year under review, imports of husked rice amounted to 1,173,025>

cwt., valued at Rs. 76,08,888, and of unhusked rice to 1,349,532 cwt.^

valued at Rs. 49,84,420. Almost the whole of this, husked and un-husked,
Nepal. comes from Nepal, viz., in 1906-7, the former, 945,640 cwt., and the latter^

1.215.852 cwt.

Japan.

Ceylon.

Straits

Settlements.

Trans-
frontier.

D.E.P.,
vi., pt. i

e-15.

Fodder.

PANICUM, Linn. ; Fl. Br. Ind., vii., 26-60 ; Praiu, Beng. Plants,

1903, ii., 1174-80
; Gramine.^. One of the largest genera of grasses. Of

the Indian species several are much valued as fodders, owing to their

abundant }'ield of grain—Millet.
P. antidotale, Retz. ; Duthie, Fodd. Grass. N. Ind., 1888, 4; Lisboa, Bomb.

Grass., 1896, 23, t. 9. The gunara, layo-gundli, gdmur, gharam, male, etc. A talt
coarse plant, abvmdant on the plains of Northern India, and extending to-

Baluchistan and Afghanistan.
P. colonum, Lnw. ; Duthie, I.e. 4; Lisboa, I.e. 11, t. 7 The aawdnk, shama,

sivaen borrur, wundu. An annual, abundant throughout the plains, ascending
to moderate elevations on the Himalaya. In parts of the Panjab it is culti-
vated for its grain. It is generally considered one of the best Fodder grasses
in India. [Cf. Church, Food-Grains of Ind., 1886, 50.]
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SPECIES OF MILLET

P. CrUt-galU, Linn.: rmr. /^MmmHtmrmtm, Trimeni Pnbk, f.e. 1177; P. frw
mentaceum, lioxb. ; Dtithie and Fuller. PieUt and Cktrdtn Crops, ]^"' ^-4,
t. xxiv. ; Diithie. FwU. (irasa, N. Ind., 8 ; LiHlnm. I.e. 11. Th« thn /la,

adme, aanwa, jhungara, mandira,banti, chatnalu, *^U'. A tiift«<l AiuiUiii. --: ..oly
cultivated aa a rainy-aeaaon crop over the (frt>&tw part at Indi* and on the
Himalaya up to 6,500 feet. In The Bowtr ManuMcript (Hoecnk, tfiMil Iftl)

mention is made of " gruel made of ayatnaka," and thia [um been regarded M
denoting the preaent 'millet. The MS. in question waa found at Kucha near
Kliottin, and is of the 8th century.

ThiH ia the qtiickeat-growing of all the milleta, and in aotne looalitie« e«l ba
harvcctted within six weeks of being sown. It thrivea beat on light aandy aoiL
l^Hiurjei (Agri. Cuttack, 1803. 70) says it often follows hatngu (itmtmrim ttMtt^m).
Tlie Hoil is ploughotl twice, and the seed sown broadcast in the middle of May to
the middle of June. In about a month and a half the land is thoroughly weeded.
Rain is required till about the middle of Augxiat, when the crop ia cut. Of
the United Provinoee, Duthie and Fuller atate that it ia aown at the commenoa*
ment of the rainy season and a spring crop uaually followa it. The seed m
sown at the rate of 10 lb. to the acre, and the young plants require at least two
weedings. In the drier regions of the Dodb it is frequently grown as a sulv
ordinate crop with jiidr {ttorghnm ruiffni-e). The yield varies from 8 to 10
maunds grain to the acre. In Bombay the area devoted to it in 1905-6 was
43,586 acres. Mollison (Textbook Itul. Agri., 1901, iii., 61) states that the land
is prepared as for bdjra {Prnttimmttitn rt^i>iio<<fr ••»«•). The seed is drilled with
a four-coultered plough in Jime-July at the rate of 6 to 8 lb. to the acre. The
rows are about 12 inches apart, and the plants should be thinned out where the
seed is 80^Tn too thickly. The crop is weeded and intercultured with the bullock-
hoe as with bdjra. It ripens in September-October. In the Deocan it is usually
grown on poor, light upland soil w^here the rainfall is moderately heavy, and on
such land a yield of 400 to 500 lb. grain and 1,500 lb. straw is a full average crop.

The grain ia consumed chiefly by the poorer classes, with whom it has the
special merit of ripening early. It is eaten boiled in milk or is parched. Leather
(Agri. Ledg., 1901, No. 10, 368; 1903, No. 7, 150, 178) gives the following
analysis :—moisture, 7'72 ; oil, 4"39 ; albuminoids, 7*06 ; soluble carbohydrates,
6756; woody fibre, 7*44 ; soluble mineral matter, 1-70; sand euid silica, 4" 13;
total nitrogen, 1*18 ; albuminoid nitrogen, 1*13. In the Madras Presidency and
in Mysore the straw is much used as a cattle Fodder, and in the Meerut district

it is sometimes grown as a fodder crop. [Cf. The Bower Manuscript (Hoemle,
transl.), 1893-7, 137; Church, I.e. 49; Basu, Agri. iMhardaga, 1890, pt. ii., 29;
Rice, Mysore Gaz., 1897, i., 114-6; Mukerj i, ffonJ6ooJt /ruf., Agri., 1901, 259.]

P. maximum, Jacq. ; Prain, Beng. Plants, ii., 1179; P. jumentorum, Pera.;

Duthie, I.e. 9; Lisboa, I.e. 18-22. Guinea Grass, gini gaxvat, geneo-pullu, gini

hullu, nauka-thau-hau, etc. A tall perennial native of Africa, and now cultivated

in India.

Is best propagated by root cuttings. A sandy soil is most suitable. After

the groimd has been prepared in the ordinary way, the roots should be planted
out 2 feet apart on the flat, at the commencement of the rains, care being taken
to arrange them so as to form lines at riglit angles in both directions. If planted
at any other time, the field should be inundated with water immediately after

planting. When the crop is established the rows should be ridged up in the

direction of the slope. Subsequently, according to Mollison, Guinea Grass
can hturdly get too much water or manure, but the water must not be allowed
to stagnate. The best maniu-e is well-rotted farm-yard, and it should be ap-

plied in dressings of at least 5 tons per acre every fovurth time the crop is cut.

Crops are cut about eight times in the year, and plantations should be renewed
every tliree years. Of the Poona and Surat Farms, Mollison says that it has

been known to give outturns of 20,000 to 35,000 lb. per acre according to season.

[Cf. Dept. Land Ree. and Agri. U. Prov. Bull.. 1897, No. 6 ; MolUson. I.e. 23»-6

;

Leather, Agri. Ledg., 1901, No. 10, 368; 1903, No. 7, 156, 170.]

P. miliaceum, Linn.; Duthie and Fuller, Field and Garden Crops, ii.,

1-2, t. xxiii.; Duthie, Fodd.'Grass., I.e. 9; Lisboa, I.e. 16. Common Millet,

chena {or chens), ehin phikai, sd\can-ehaitica, anne, sdlan, tzedze, ^cadt, vari,

katakanai, vardgu, bili baragu, etc. This grass is supposed to have been

introduced from Egj^t or Arabia. It is grown in various parts of the
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country up to 10,000 feet on the Himalaya, but nowhere to any great

extent. Stein {Ancient Khotan, 376) says he found at the Niya site (3rd

century) some ancient straw among which the husk of this species had
been recognised by the authorities of Kew.

Bengal.—Roy (Crops of Beng., 1906, 58-60) states that this millet

does best on a heavy loam and luxuriates on newly formed char lands.

The land is ploughed after the 15th December, up to January or even
to 15th February, and harrowed two to four times after each ploughing.

By the time of the fifth or sixth ploughing the clods are broken with

the hammer and the seed sown broadcast about the 15th February,

at the rate of 5 seers to the acre, then ploughed in; but to cover
the seed, the land is again harrowed. When the plants are 6 inches

high, the field is weeded if necessary. The crop is harvested about the

15th March to the 15th May. The average yield is about 24 maunds
per acre, valued at Rs. 48.

United Provinces.—It is grown as a hot-weather crop, irrigated from
wells. Sown in March at the rate of 10 lb. to the acre, and ripens

towards the end of May. Yield, six to eight maunds of grain per acre.

In Bandelkhand there are two varieties, phiJcai and rali. The former is

sown a little earlier than the latter, and yields a heavier outturn.

Bombay.—The area under this crop and under I*, rniliare are

returned together. They are generally distinguished by the names of

vari and sdva respectively. In 1905-6 they occupied 231,948 acres in

Bombay and 2,140 acres in Sind, and are said to take the sixth place
among the cereals of Bombay. Their cultivation is almost limited to the
Konkan and the Ghat parts of Nasik, Poona, Satara, Belgaum and Dhar-
war. In these districts P. niiliacenin is a kharif crop, depending on
natural rainfall, and is never irrigated. According to Mollison, it is raised

hke ndgli {Elensine coracana) from robed seedlings transplanted.
When the seedlings are growing, the field is ploughed three or four times
during the first three weeks of the rains. About 1 l.b. of seed per guniha
(one-fortieth acre) is sown broadcast on the seed-bed. It is grown without
manure, and is commonly hand-weeded once in August. If transplanted
early in July, the late varieties of the crop ripen towards the end of October.
A full average crop on good varhas land {i.e. upland soils of the Konkan)
will yield 700 to 750 lb. grain per acre, worth 40 to 45 lb. per rupee. In
Gujarat the crop grown is known as cheno, and according to Mollison is

agriculturally very different from the crop of the Konkan and Ghat dis-

tricts. It is grown in garden lands as a hot-weather irrigated crop. When
ginger or other garden crop is removed in December-January, the land
is ploughed several times and beds formed for irrigation. The seed is

sown broadcast, 10 lb. per acre, and lightly covered. Light irrigation
is given as required, and the crop is hand-weeded once. If sown at the
end of January it comes into flower in March and is fully ripe in April.
A good crop yields about 2 tons straw and 1,000 to 1,200 lb. grain per
acre.

Uses.—The grain is considered digestible and nutritious, and in many
places is eaten whole, being cooked like rice. In Bihar, when boiled
and parched, it is called marha, manhra or mar. Prepared with milk and
sugar it is a favourite food at marriage ceremonies. Near Simla it is

sometimes used as bread in the form of chapatties, called chinatti (pan-
cakes). Leather gives the following average analysis of three samples
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of grain :—moisture, 8'84 per cent. ; oil, 4*67
; albuminoids. 8-04 : •olubl<- 'rt'Wj.

carbohydrates, 6520; woo<ly fibre, 739 ;«Koluble mii " 2'H
;

sand and silica. 379; total nitroKen, 1*36; albumii 1-29.

[Cf. Ayri. Ledg., 19()3, No. 7, 179.]

In the green state it affords excellent Foddbr for cattle and horsee, Fodder.
and in parts of the Panjdb is sometimes grown for thi« purpose only.

The dry straw, called pral or prdli in the Montgomery district, ii acme-
times given to cattle.

[Cf. Church. Lc. 42; Ba«u, Agri. Lohardaga, 1890. pt. ii.. 33; Baomiei,
Agri. Cuttack, 1 893, 75-6; Lawrwice. Valky o/ Kashmir, 1S96, 337-8: Rio»,

Mysore Gaz., 18U7. i.. 117 ; Mukerji, Hatulbook Ind. Ayri., \W)\, 259 ; MolKson,
I.e. iii., Hl-4 ; Crop Expsr., Bomb. Prts. ; Joret, Les PL detns L^Antiq., ttCp

1904. ii., 245.]

P. miUape, Lamk. ; Duthie, I.e. 10 ; Lisboa, Lc. 17 ; Little Millet, Little

kuiuju, kutki, yottduUi, mighri, chika, warai, sdva, akamai, nella-thama, Millet,

etc. One of the minor millets, smaller in all its parts than the former.

Of Bengal, Roy {Crops of Bengal, 62) states that this millet is largely Bengal.
cultivated in the Lower Province. No manure is used, and it may be

followed in rotation by a rabi crop. The land is ploughed and harrowed
from January to March and the seed sown from March to May, at the pm^n,
rate of 18 seers per acre. No further operations are necessary till August
or September, when the crop is cut and threshed like dus paddy. The
jdeld is stated to be 24 maunds per acre. In the United Provinces ita TWd.

cultivation is confined chiefly to the southern hilly districts. It is sown
in June and reaped in October, forming, together with kodon {Pttttpalmn

scrohirutafnin], the crop generally taken from the poorest land in

the village. In Bombay, the description from Mollison given under Bombay.
I*, nnlifireiim applies equallv to the present crop.

[Cf. Church, I.e., 44 ; Basu, Agri. Lohardaga, 1890, pt. i., 66 ; pt. ii., 29-30

;

Mukerji, Handbook Ind. Agri., 1901, 259 ; Mollison, I.e. iii., 61-4 ; Crop Exper.

Bomb. Pres. ; Leather, Agri. Ledg., 1901, No, 10, 369; Hanausek, Micro. Tech.

Prod. (Winton and Barber, transl.), 1907, 352-3.]

PAPAVER AND OPIUM ; Papaverace^. Opium is an in-

spissated juice obtained by scratcliing the unripe capsules of Pupai'er
Homnifertutt, Linn., and allowing the milky sap, which exudes there-

from, to dry spontaneously. There may be said to be two chief kinds

of opium, that used for medicine (produced chiefly in Asia Minor), and
that smoked, eaten, etc. (grown in India and China).

History.—Various species of poppy are mentioned by the osxly Greek writers

(Homer, etc.) as ornamental garden plants or as attractive-looking weeds o£

the fields ; the merits of the s^d as an article of food and as affording oil wera
extolled before the discovery had been made of the somniferous property of the

capsules, and certainly long anterior to the recognition of the vtdue of the milky
sap. The capsules, stems and leaves were employed by the Greeks in the pre-

paration of an extract called meconium (cf. Hippocrates, Theophrastus, etc.),

which was employed as a soporific drug and used in the fabrication of a soothing

beverage exactly corresponding to the post of the Panjab to-day and the kukndr

of Akbar's time. Lastly came the discovery of the more potent nature of the

inspissated sap, the opion of the Greeks, a word that may be spoken of as the

diminutive of i>ir<n—the juice. Paparer i$mutnifrrutM was grown in Asia Minor

for its capsules, which the Arabs carried all over the East, even to China, some-

time before the Greek discovery of the value of the juice.

The discovery of opium began to attract attention about the 3rd century B.C.

Theophrastus was acquainted with it, and describes the method of obtaining it

by scratching the green pods. Vir^ (Georg., iv., 546) speaks of the lethean

virtue of the plant. Pliny pays special attention to the medicinal value of
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opion, while Dioscorides narrates with the minutest detail the process of

extracting and manufacturing the drug, and is careful to distinguish it from
the older preparation meconium. In his time the drug would seem to have come
mainly from Asia Minor. Indeed, during the Roman Empire, as also the early

Middle Ages, the only sort of opium known was that of Asia Minor. And even

in the 13th century Simon Januensis (physician to Pope Nicholas IV.) spoke of

Opium, thebaicutn.

But if the Greeks discovered the potent juice—opium—the Arabs were chiefly

concerned in disseminating the knowledge of the plant and its uses. The Arab
medical writers from about the 9th to 12th centuries give a full account of it

derived almost exclusively from Dioscorides and Galen. That the followers of

the faith of Islam proclaimed the properties of opium to the people of India
and China there can be no doubt, since the Sanskrit and all the vernacular names
in use to-day are clearly traceable to the Semitic corruption of opos or opion
into afyun. Thus the Hindi aftm points to afyun as the transitional stage from
opion. In the same way the Arabs carried the poppy capsules and opium to China,

hence the name ya-pien, also a-fou-yong, in the Chinese language. Previous
to the Tang dynasty the opium poppy was apparently not known to the Chinese.

According to one writer the Sanskrit name is ahiphena, and, explained as

meaning " snake venom," would thus not be derived from the Greek. But it

is more often written ahipana, a word which most authors speak of as being
quite modern and derived directly from the Arabic. Sir George Birdwood
(E.I.C. First Letter Booh, liv.), for example, says, " It does not occur anywhere
until it appears in a Sanskrit dictionary published in Calcutta about seventy
years ago." Mr. R. M. Dane {Hist. Mem., in Rept. Roy. Comm. on Opium, vii.,

app., 28-63) says that evidence was placed before the Commission to the effect

that it is mentioned in the Bhavaprakasha and other Ayur-Vedic medical
works supposed to have been written not less than 800 years ago. He then
adds that the history of the production and use of opium in India before the
commencement of the 16th century is, however, obscure.

On the other hand, Grierson {Bihar Peasant Life) gives a complete vocabu-
lary of words for the plant, its varieties, every part of it, as also every product
it affords and every feature and stage in its cultivation and manufacture. Still

there can be no possible doubt that the poppy cultivation of Bihar does not date
further back than a couple of centuries or so. While that view is doubtless
correct, and extreme caution is necessary, still there are words, such as post

or pu^t (already mentioned), that seem quite unconnected with Greek
literature, and which indicate, as has been suggested, a more ancient knowledge
of the plant than in its special sap—opium. The word post usually denotes
the capsules, and in South India it becomes postaka-tol. Dutt tells us that
in Sanskrit the poppy capsules are khakhas and the seeds khastila, but
that there is no classical name for opium. The seeds are kashkash in India
generally, and in South India gashagasha. So also in China there are names
for the poppy that carry the knowledge of the plant back to the 7th century.
Dr. Edkins {Hist. Notes on the Poppy in China, in Rept. Roy. Comm. on
Opium, 1894, i., app., 146-58) points out that in the 10th century the Emperor
Sung T'ai-tsu directed the first great medical work to be written ; in that, the
names given to the poppy are minang ( = millet vessel) and ying-su (= jar-millet).

Both names of necessity denote the poppy capsule and its seeds, and involve
most probably a knowledge in their respective properties prior to the discovery of

opium. Su Sung compiled the second great medical work (which appeared in 1057
A.D.), and it is there stated that " the poppy is found everywhere. Many persons
cultivate it as an ornamental flower. There are two kinds, one with red flowers
and another with white." This, therefore, implied that though the name that
nowadays denotes opium had not come into use, the two forms of the opium-
yielding plant were well known in China at the period mentioned. Lin Hung,
in the 12th century, alludes to the milk from poppy heads. A poem written
during the Sung dynasty speaks of the poppy fields resembling snow. Thus
there can be no doubt the opium poppy was extensively cultivated in China
long anterior to the importation of India opimn. Wang Shih, in the 13th
centxiry, speaks of the prepared drug as simply magical in the treatment of
dysentery.

At the beginning of the 16th centiu-y the opium imports into China from
India had not only been fully established, but the cultivation of the poppy plant
and the manufacture of opium at Malwa had become regular industries, thus
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fully two centuries prior to the conqueet o( Bengal hy Cliv*. And thac* ean toao
Tiianner of doubt that prior to the British, the PurtuffiMse oontroHad th« Chinsss
o[>iuin exports from India. It is significant that wail* B«b«r (Afsmotr*. 1010,
334) makes no mention of opium in connection with his disouasion of th» rtvaotie
of liihar, his grandson, the great Emperor Alcbar, on the suhjection of Mttlw*
and C'ambay, fuuiid the opium traffic a distinctive and importaat feature of thm9
ntw ilominioua. Moreover, Abul Fazl specially mentions Fatehpur, Allahabad,
(;lia/.ipiir, Lahore, etc., as concerned in poppy culture, and lays straas on tha
excellence of the crop in Idalw*. Sir J. B. Lyall (HuH. Sketch in kept. Roy. Gcmm.
on Opium, vii., app., &>28) says that it seems certain the Mughal noonopoly bagan
a little later than Akbar's time. He, moreover, came to the conclusion tnat
it probably was confined to Bihar. The right to manufacture and sell tha drug
was finally placed by the Muhammadans under direct supervision ; it was farmad
out, and land devoted to thi.<i cultivation subjected to a higher tax than that

for other produce. But as l^earing on the probable date of the State monopoly,
it may be mentioned that in the Alirat-i-Ahmadi we loam of the systems of taxing
and the revenue realised fronn opium by the city of Ahmadabad in the time
of Sultan MuzofTar and other Gujarat kings, before the overthrow of the dynasty
by Akbar in 1673 a.d.

The antiquity of the opium traffic may be judged of by the fact that Giovanni
da Empoli (in 1511) mentions that Alboquerque had captured eight " Guzzarate

"

ships that contained, among other merchandise, " arfuin, for so they call opio

4ebaico." In 1516 Barbosa tells us that this drug was among the articles brought
to Malacca by the Arab and Gentile merchants to exchange for the cargoes of

the Chinese junks. He also informs us that opium was carried from Arabia
to Calicut, and from Carabay to Calicut, the Arabian being one-third higher
priced than that of Cambay. Garcia de Orta, in 1563, published a full account
of the Indian habit of eating opium, and Frederike speaks of going (1568) to

Cambay, where he purchased sixty parcels of opium. Shortly after, Acosta
iTract. de laa Drogas, etc., 1578, 408) and Linschoten (1598) amplified very greatly

the particulars made known by Garcia regarding the Indian habit of eating

opium. Bocarro (1644) laid stress on the importance of the three great products
of Cambay. viz. opium, indigo and cotton. Thevenot {Travels in Levant, Indo-

Btan, etc., 1687, pt. ii., 97) mentions the use of opium in Persia. In the Tuzuk, refer-

once is made to the Governor of Bihar being much given to kuknar (opium-hemp),
and liis consequent neglect of his duties. If this can be accepted as denoting
a Bihar cultivation, it would be the earliest known The first direct mention of

Patna opium appears to be given by Ralph Fitch, an Englishman who travelled

in the East from 1583-91 a.d., and who visited Agra, Benares, Patna (Patenaw).

He describes the leist town very correctly " as a very long and great towne."

which had a large trade in cotton, sugar and opium. The Abb^ Raynal (Hist.

Philoaoph. dea deux Indea, 1770, a work translated into English in 1777, i., 424)

says that " Patna is the most celebrated place in the world for the cultivation

of opium. Besides what is carried into the inland parts there axe annually

3.000 to 4,000 chests exported, each weighing 300 lb." Alexander Hamilton.

(h'ew Ace. E. Ind., 1727, i., 315 ; ii., 22) speaks of the chiefs of Calicut vending

from 500 to 1,000 chests of Bengal opium yearly, up in the inland countries

where it is very much used. Mr. J. F. Finlay (Rept. Roy. Comm. on Opium, ii..

371-99) furnishes "particulars of the proposals to abolish the Government mono-
poly. He gives the early history and fixes the present arrangements as dating

from 1797.

Thus then the opium monopoly was a direct legacy from the Muhammadan
rulers of India and from the early Portuguese traders, that had to be assumed
by the British shortly after the battle of Plasaey (1757). Mention, for ex-

ample, is repeatedly mode of the traffic having expanded so inordinately as

to have forced the East India Company to assume its control and supervision in

1781. But prior even to the advent of the Portuguese, the Chinese had become
possessed of a full knowledge of the drug. Wang Hsi (who died in 1488 A.D.)

speaks of opium being obtained from Arabia and l)eing the produce of a poppy
with red flowers. He died thus ten years before the arrival in India of Vasco

da Gama, and not only describes the use of opium, but the methods pimiued

in the cultivation of the poppy and the extraction of the narcotic. There ean.

therefore, be no sort of doubt that the cultivation of the poppy plant, as a source

of opium, was fully established in China by the middle of the 15th century.

The prohibition against foreigners trading with China, issued in 1523. was a
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conseq^ience of Japanese raids, but its immediate effect was to lessfjn th© supply

of foreign opium, and in consequence regulations were issued \;<dth the view

to improve and extend Chinese home production.

Dr. Edkins, from whom most of the above historic facts regarding China
have been derived, says that towards the end of the Ming dynasty the legitimate

practice of taking opium medicinally was destined soon to change into that of

smoking it. The new phase, he affirms, was intimately associated with the

introduction of tobacco-smoking from the Philippine Islands. Tobacco reached

China about 1620 a.d., or just about the time that King James I. published in

England his Counterblast to Tobacco, and the last of the Ming Emperors pro-

hibited the smoking of tobacco. But the habit nevertheless spread rapidly,

and unfortunately various substances came to be mixed with the tobacco, such

as opium, arsenic and the like. These were for some years lased as flavouring

ingredients, but in time they became the chief materials smoked. It may
thus truly be said that tobacco was a lesser evil than the early Chinese reformers

supposed, while opium-smoking proved a far greater danger than they feared.

The Emperor Ch'eng Tsvmg is much to be respected for his strong moral convic-

tions. He made great efforts to cope with the evil of narcotic indulgence, but
in vain. According to Bretschneider, opium-smoking is a Chinese invention and
quite modern. Nothing, he adds, proves that the Chinese smoked opium before

the middle of the 18th century. Dr. Edkins regards the connivance of the
Chinese authorities (during 1729-96), from the highest to the lowest, as having
served to render repressive measures futile, both against local production and
foreign importation. Opium-smoking originated, moreover, in a lawless locality,

at a great distance from Peking, and (as observed by Holmes) "while the Court
at Peking was endeavouring to suppress the foreign trade in opium, from 179i
to 1840, it did not or could not put a stop to the home cultivation of the drug,

since a Chinese Censor in 1830 represented to the throne, that the poppy was
grown over one-half of the province of Chekeang, and in 1836 another (Cho
Tsun) stated that the annual production of opium in Yunnan could not be less

than several thousand piculs " {Encycl. Brit.).

This state of affairs culminated, and naturally so, in a conflict of interests

as represented by local production on the one hand (an item of provincial revenue)
and foreign importation on the other (an item of Imperial revenue). While the
British and Indian Governments were in treaty with the Emperor of China, with
regard to the enforcement of such restrictions on the foreign traffic as the Iin-

peria] Government of China deemed desirable, the provincial authorities of

China, as represented by the Commissioner Lin Tse-hsu, demonstrated their

desire for the complete discontinuance of the foreign supply by destroying-

£2,000,000 worth of opium, the property of British traders. Had the Chinese
Government taken the course open to it, and that, too, without arbitrary injury

to a trade of large proportions (the growth of several centuries), namely to

impose a gradually increasing taxation on imported opium ; had it exercised

also the power, which it should have possessed if it did not do so, of restricting

or prohibiting the cultivation of the poppy within its own territory, little would
have been heard of the perplexing Opium Question of the present day.

By the middle of the 18th centviry Bihar had become the province in which
opium of the best quality and greatest quantity was produced. In the anarchy
of the period, the Government monopoly had fallen into abeyance. The system
under which, in the early part of the century, business in opium was conducted,
in that part of India, is described by Ram Chand Pandit. In the first year of

the British monopoly he was one of the joint contractors of the opium provision.

There was, he tells us, a body of Native merchants, then resident at Patna,
known as the opium-dealers, who made advances to the cultivators and received
in return the opium produced, took it to their houses, and made it up in the form
required by the exporters. After the growers had delivered as much as liquidated
the advances received, they disposed of the surplus as they thought fit, and the
price rose accordingly. In October, the opium being prepared in the required
form, the merchants used first to offer it for sale to the Dutch, having previously
agreed among themselves as to the rate they would accept. A dealer owning,
say, 500 maunds would dispose of 200 to the Dutch. After such preliminary
sales, the dealers would then go to the English merchants and offer a further
quantity, at a higher rate, and finally they would go to the French and dispose
of some more at a still higher rate. Thereafter, say in November, the Dutch
would make a second contract with the opium merchants, but at a higher price
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than their first agreement, and luually by Uiia tinie the pylcara or anuUi (radan^
who had picked up here and thoro odd purcela, br<>ii|{hl their muoh adulfeerat4Ml
article to market ond thuH lowered the price ot the uhming aalea. Tha uaual
price averaged from lUO tu 150 rupees i>or iimiind. but llti^ht riao to Ra. 200 or.
during the ware oinuuK the Europeans , would fall to ruinous ratea—Ra. 70 to Rs 76.

With such a state of afTairs it can be no matter for surprise that oorrupUoa
became univorHal with the growers, the traders, and the exporters, nor that
misunderstandings should have threatened both internal and external peace
and thus rendered ini]>erative some syHtern of supervision. An end, as it was
thought, waH put to all disputes in 1773 by the Governor of Bengal, Warren
Htuitings, assuming supreme control, on behalf of the East India Ck>mpany. ao
agreement having been entered into to supply the Danes, Dutch ana Freinah
with fixed auiountH annually. From 1773 to 1707, in virtue of this new ar-
rangement, the right to the exclusive manufacture of opium, on account of the Bight to

(^oinpariy, was sold annually in the first instance, but from 1781. by four-year
contractH, on private bargain. In 1785 the contracts were opened to public
competition and iwsigned to the liigheet bidder. Definite stipulations were
thenceforwani exacted from the contractors with a view to protecting the culti-

\'ators from being compelled to grow the poppy ; for securing to them freedom
from vexatious imposts and ensuring a fair price for their produce. Tlie culti-

vators, on the other liand, were made liable to penalties for keeping back the
opium produced, and to a deduction of batta (ooooasod by arbitrators) upon opium
adulterated. Deeding in opium cxjntrary to the conditions of the monopoly
waa made criminal by whomever conducted. But in spite of all the regulations
that could bo framed, the system of farming became oppressive. Cultivator*
were often compelled by the contractors to grow the poppy when they had no
desire to do so. The contention was advanced that the contractors must have
an assured production, and hence, they said, once land came under opium, it had
throughout the period of contract to continue to produce it. If the owner or
cultivator of opium land objected, he should, they said, be compelled to vacate
it and allow some one willing to gi-ow poppy to be placed in charge. Instances
of such high-handedness and abuse became so rife and flagrant that the Board
of Directors were forced to seek some other plan of operation than that of farming
out the right to produce a drug of such potency.

It had been early resolved by the Company that the profits of opium traffic

should be credited to Revenue, not to Conuneroo. The country, and not the
shareholders, thus pcu*ticipated in the profits. The vested interests of the Indian
people were thus early recognised as demanding efficient control. Ram Chand
Pandit, who could contrast the free-trade system, in which he had, in fact, partici-

pated, with the subsequent contract system and its grievances, bribery, corrup-
tion and dishonest weights, etc., admitted that the carrying on of the opium
traffic as a State monopoly was the best mode " as well for the raiyat as for the
preservation of the quality and the good of the country at large." After dis-

cussing the many recommendations of the new system, viz. constant market,
liberal advances, freedom from all compulsion, etc., he added that the raiyats

should be punished whenever detected either deUvering tidulteratod juice or
disposing of the produce other than to the Company, and that after receipt into

warehouse it should be made up with the greatest core so that its good quality

might redound to the honour of the agent. It will thus be seen that in the growth
of the present Indian opium traffic, free trade was tried and found wanting

:

that the contract system proved defective and pernicious : hence that direct

control was hailed by the people of India as a greatly needed and much valued
reform.

The Governnaent of India., in a Dispatch issued during the Marquis of Ripon's lodUo

administration, stated their case fully. One passage from that dispatch gives
^[JJJ^''"*

the key-note to the whole controversy
—" The economic objections to the manner """••

in which opium revenue is raised, whether in Bengal or Bombay, may be ad-

mitted to be considerable. In tlie former cose, the Government itself engages
in private trade, a coiurSe which is open to obvious objections. In the second,

a very heavy export duty is imposed. In both cases the ooiu"se adopted inter-

feres with and restricts the free production of the trade in opium. It cannot
be doubted that it would be highly profitable to any private trader to pay for

crude opium a very much higher sum than is paid now by the Govermnent to

the cultivators of Bengal. If, therefore, suppt^aing such a thing to be possible,

no restrictions were placed upon the cultivation of the poppy, and if, at the
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same time, the export duty were taken off, it is certain that an immense stimulus
would be given to the production of opium, and that China would be flooded

with the Indian drug. Thus, in direct proportion to the removal of the economic
objections, the moral objections would be intensified in degree." " If, there-

fore, the policy is to be not merely theoretical, but is to be productive of some
practical good, it must aim, not only at the disconnection of the Indian Govern-
ment with the opium trade, but at the total suppression of the trade itself."

China produces locally the major portion (some writers say nine-tenths) of

the opium it consumes. The province of Yunnan, where opium indulgence is

carried to the greatest extent, is self-supporting in the matter of opium, that
is to say, it exports opium but imports none. But Yunnan does not stand alone.

Mr. A. Hosie, Consul -General, says that with the province of Ssu'ch'uan {Report,

1904) the greater profit of opium as a crop has driven wheat very largely from
the list of svirplus products exported from the province. Out of a population of

45 millions, nearly 3 millions are opium smokers. The locally produced article

is gradually displacing the imported, and the province even now exports to other
parts of China 20,000 piculs of opium a year. There would thus seem no manner
of doubt that the exclusion of Indian opium from China would not affect ma-
terially the indulgence of the peoples concerned. The earnest words of the Hon.
the Maharaja Bahadvu? of Durbhanga should be read by all persons interested

in this subject [Eept. Roy. Comm. on Opium, 1895, vii., suppl.) and its bearings

on India and the Indian people. Some few years ago the export of Yunnan
opium into Upper Burma was a source of much annoyance that led to special

regulations. Col. Manifold has published a vivid account of the effects of opium-
smoking in Yunnan.

The Royal Commission on opium showed that the trade was simply legalised

by the Treaty of Tientsin (1858). Prior to then the traffic was irregular,

and disturbances were almost of constant occm*rence that greatly interfered

with ordinary trade. In the instructions given by the British Government to

Lord Elgin there occurs the following:
—"There would be obvious advantages

in placing the trade (opium) upon a legal footing by the imposition of a duty
instead of its being carried on in tho present irregular manner." The Treaty of

Tientsin was to regulate general commercial relations between China and Great
Britain, and opium was only a side issue. Mr. H. N. Lay {Rept. Roy. Comm.
on Opium,, i., 84), in fact, says that in framing the Treaty, opium was not so much
as mentioned, either by the Chinese or the British Commissioners. The terms
of the Treaty are such that tho duty by constitutional methods might be in-

creased indefinitely or the imports prohibited. By the authorities subsequently
appointed to frame regulations based on the Treaty, opium was of their own
free will accepted by the Chinese as a foreign drug, that might be imported and
upon which a duty was to be levied {I.e. app., 137).

Sir James Fergusson, in a debate in the House of Commons (April 10, 1891),
remarked, "The Chinese at any time may terminate the Treaty on giving twelve
months' notice, and to protect themselves they may increase the duty to any
extent they please or they may exclude it altogether." Sir Joseph Pease, com-
menting on that view {I.e. 4), amended the interpretation of the Treaty by
saying that while the Convention of Cheefoo might be recast every twelve months,
the Treaty of Tientsin could only be modified every ten years. The Convention
of Cheefoo simply consolidated the likin (provincial) taxes on imported opium
into one common Imperial import duty, thus doing away with a source of much
trouble and confiiction. This was of great advantage to the Imperial Govern-
ment, no doubt, and checked materially the smuggling of foreign opium through
the country {I.e. app., 137). A duty levied on imports was, in other words, a
simpler and more effective tax than fiscal duties on the drug being carried
across provincial boundaries.

CULTIVATION AND AREA OP INDIAN PRODUCTION.
There can be no doubt that much still remains to be done in selecting

stock, toward the production of desired qualities of the drug. In Bengal
(Patna and Benares agencies) the plant chiefly grown is one or other
of the many white-flowered races, especially that with a pale-coloured
capsule {sdfed dherri). In Malwa, on the other hand, the poppy most
frequently seen has purple flowers. In the Himalaya a parti-coloured
form is occasionally met with. No one, subsequent to Scott {Manual of
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Cultivation
Opium Husbandry, 1877), appears to have given the subject serioas at-

tention, and the merits of the opium of India have become an accepted
axiom, without the endeavour having been mad<? to trace out how
much depends on cHinate, soil, stock of plant, system of agriculture
or purity of maimfacture. Even when cultivated side by side in the
garden, Scott noted that the various races which he found in the
hands of the cultivators, or which he was able to select and perpetuate,
yielded materially different results in quantity and quality of the drag.
Nevertheless it is freely admitted that the highly valued medicinal form
of opium obtained from Asia Minor is the produce of a special variety puatoi
known to botanists as f/lahra. At present we possess no evidence
as to whether that particular plant exists in India or could even be culti-

vated there. While the opiutn used medicinally in Europe is obtained
to-day, as it appears to have been centuries ago, from Asia Minor, the
opium used medicinally in India is the Indian grown and specially pre-

pared drug obtained from var. alba. While in many respects the p«»p«**«^

chemical nature of the two would seem widely different, Indian medical
men claim that, given in the same doses, the Indian is in no way
inferior to the European. [Cf. Heuze, Lea PL Indust., 1895, iv., 91-105,
357-60 ; Keiv Mus. Guide, 1907, 13.]

Area and Yield.—In modern language, " Bengal Opium " means Area.
opium manufactured at the factories of Patna and Ghazipur, and there- B«&cia.

fore grown in the provinces of Bengal, Agra and Oudh, Then again,
" Malwa Opium " means opium grown in Central India, Rajputana and maIw*.

certain other Native States. The former class of opium is exported from
Calcutta and the latter from Bombay. The area devoted to Bengal opium
is accurately known ; that devoted to Malwa can be ascertained only

approximately, namely by estimates based on the annual exports to

foreign countries. In the former, the cultivation is directly controlled by control.

Government—a State monopoly; in the latter, by export duties only.

During the years 1872 to 1892 the area under the poppy in the British Anwsin

districts (Bengal opium) averaged 515,000 acres. The following were p^^t^
the areas returned officially as devoted to the crop for the five years ending

1901-2 :—British districts, in 1897-8, 592,232 acres ; in 1898-9, 602,975
;

in 1899-1900, 640,263 ; in 1900-1, 621,891 ; in 1901-2, 607,418. Since

1902 the net area in the Ganges valley, excluding areas on which the crop

was sown but failed, has been :—1902-3, 582,807 acres ; 1903-4, 642,831
;

1904-5, 587,140 ; 1905-6, 654,928. In 1906-7 it is stated that the

Government of India have decided to reduce the area to about 562,500

acres. [Cf. Moral and Mat. Prog. Ind., I90o-6,7o.] In the Native States N»tiT«suu>.

for which agricultural returns are available, the average has been about

70,000 acres. Of the British districts, approximately 200,000 acres are

in Bengal, the same in Agra, and a little less in Oudh. The cultivation

Ijeyond these provinces is insignificant, and can be described as a con- ConoftoM to

session practically to ancient usage or aboriginal tribes. In the Panjdb, ^''**""' ^••«*

Ajmir-Merwara and Upper Burma, for example, there have been on an

average about 6,000 to 7,000 acres between them under the crop, mostly in

the hill districts (Karnal, Ambala, Kangra, Shahpur, etc.). Of the Malwa
production, the Native States of Gwalior, 36,378 acres ; Tonk, 9,733 acres

;

Kotah, 31,166 acres; and Jaipur, 3,077 acres, are the published returns for

1904-5. Others, such as Baroda, Indore, etc., do not furnish particulars.

Production and Profit.—The cultivator of opium, in the monopoly Production.
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districts, is licensed and money advances made to him (if he so desires)

to enable him to prepare the land for the crop in accordance with the

somewhat expensive system recommended. As the advances on opium
are made at the very time the rent has to be paid, they are much valued,

and the profits may pay the rent of the entire holding. The cultivator

is next required to deliver the whole produce at a fixed price to the

Government local agents, by whom it is dispatched to the factories.

The fields are surveyed when under the crop and a fairly accurate fore-

cast of production obtained as a check on deliveries.

The price paid had for some years been fixed at Es. 5 per two pounds,
but it was raised recently to Ks. 6. Still, at the former figure the value to

the Bengal and United Provinces cultivators may be judged of by the fact

that the average payments for some years have exceeded £1,500,000, and
occasionally as much as £2,000,000. The opium is specially prepared both
for the home and foreign markets in accordance with long-established

custom at the Government factories. The foreign supply is sold by
Sold by Auction, public auction at monthly sales which take place at Calcutta ; but, in order

to check speculation and steady prices, the exact amount to be offered at

each sale is previously notified for twelve months. The amount to be
manufactured each year is also determined beforehand, the area necessary

for the production fixed, and permits issued accordingly. The opium
used up in India is technically designated " Excise Opium," that which
is exported being called "Provision Opium." In 1888 and some time sub-

sequently, the estimate of required production was 57,000 chests of pro-

vision opium per annum. In 1896 the standard was reduced to 54,000
chests ; and at present it is 48,000 chests. The excise opium fluctuates

considerably ; during the past thirty years the minimum has been 2,243

chests, and the maximum 5,554 chests. This represents the total Indian
consumption, less the supplies produced within the Native States.

Most of the Native States assimilate their internal opium arrange-

ments to those prevalent in the British districts, and, moreover, make
strenuous efforts to prevent contraband dealings. Still, there must be a
considerable personal traffic from the Native States into British territory.

Were greater restrictions placed on the production and supply within
British territory than presently prevail, illicit traffic would assume political

importance and become a danger of no ordinary magnitude. As now
administered, the Native States levy heavy dues on opium exported from
their territories for the China market, and such opium, moreover, pays to
the Indian Treasury a transit duty which in 1894 was £43^ per chest
of 140 lb., in 1896 became £40, and in 1897 £33^ per chest. The
decline stated in the exports of Malwa opium is attributed to Chinese
production directly competing, and successfully so, with all inferior grades,

none but the finest and purest Bengal opium finding a steady market. Thus
at every stage the Government directly controls production and manu-
facture. There can be no doubt that with a commodity that bears such
heavy taxation, an infinitely higher price could easily be paid to the
cultivator than the amount actually received from Government, were the
traffic free from all restraints and regulations. Here the first check is

given by the prevention of the profits of production becoming an incentive
to illicit traffic. The yield per acre may be put at from 6 to 8 seers, so that
the profits of the cultivators are not materially greater than with other
crops. It has been pointed out that the consumption locally of Govern-
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ment opium is much lower in opium-growing than in non-opium-growing
districts—a circumstance explained on the suppoHition that the cultivators

always retain a portion of their produce for their own con«umption and
that of their friends. This deduction has therefore seemod to justify the

belief that an average yield of 9 seen (18 lb.) to the acre would TWdtoAflra.

perhaps be more like that actually attained in good seasons. Mr. W. B.

Johnson of Patna, who wrote an account of the cultivation of the poppy,

given as an appendix to Sir W. O'Shaughnessy's Bengal DitpenBoUmf

{18-41, app., 749), puts, however, the yield still higher, viz. 16 seers per

higha, and the total value of the crop at Rs. 80. The great advantages of

the crop are advances made free of interest ; the wells or other permanent
improvements that become possible ; an absolutely certain market ; no
fear of sudden changes in price or demand and prompt payment for produce

;

while in times of scarcity and famine it is an invaluable source of income.

Cultivation In Bengal and the United Provinces.—The opium year Bengal,
is considered to commence in September. It is customary to follow poppy
after Indian corn or other kharif crops, the soil being at once taken in hand
after the removal of the corn. It is ploughed at an interval of every ten

days till the middle of October, when the sowing commences and may be

extended to the middle of November. Land in the immediate vicinity

of the village or homestead is selected for the crop on account of its being

higher, usually more richly manured and more easily supervised. It

requires a rich dark, sandy loam. The soil is often specially manured
tOjthe limits of the cultivator's resources—frequently 150 to 200 maunds
of farm-yard manure. Penning sheep and goats on the field is re-

garded as one of the most satisfactory methods. Nitrate of potash is

highly commended as a mineral manure. When top-dressed to the

extent desired or possible, it is next partitioned of! into oblong plots 6 or

8 by 4 feet for convenience of weeding and irrigation. The seed is usually

specially selected from extra large or highly productive capsules. The

advantage of the exchange of seed is also fully recognised, and the seed

from certain localities is regarded as specially good. Still, there are no

expert seed-producers, and much therefore depends on the integrity of the

person with whom the exchange is made.

The day the seed is sown the land is well watered, and the next the Sowing,

clods on the surface are carefully broken. Six pounds are considered

sufficient for a higha of land (3,025 sq. yards). The seed is often soaked

in water the night before sowing, and for this purpose some cultivators

use a liquid manure. About a week after the plants shoot up, and

when about 6 inches high the plots are weeded and thinned. Vigorous weeding,

plants only are retained, and in the final condition these should not be

closer than 7 to 8 inches each way.

Irrigation commences as soon as the plants appear, and resowing made irrigmUon.

in places where failure seems indicated. At regular intervals right up to

the maturing of the fruit, flooding of the plots must be continued, but care

has to be taken that the plants are never submerged or kept in stagnant

water. Where subsoil moisture exists, watering may be delayed until

December, and with certain soils may not be necessary at all.

Flowering and Coiiection.-^The plants take from 75 to 80 days until full

flowering can be said to have been attained. The petals, which are four

in number, are removed the third day after expansion. These are carefully

preserved and are the " Flower Leaves " of the casing employed with the
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provision opium. Some eight or ten days after the removal of the petals

the capsules are ripe. The earliest collection of opium in Bengal is, there-

fore, about the end of January, and may be continued to the middle of

March. In the United Provinces the seasons are a little later, flowering

not being general till March and collection of the drug extended well into

April, and in the hills till June. After the poppy is off the soil the land is

usually left fallow till the succeeding kharif and is then sown with other

crops, or in rare instances is highly manured and sown again with poppy.

[Cf. Baden-Powell, Pb. Prod., 1868, i., 295-7 ; Stewart, Pb. Plants, 1869,

10 ; Duthie and Fuller, Field and Garden Crops, 1883, ii., 64-8 ; Basu,

Agri. Lohardaga, 1890, ii., 41-2 ; K.E.P., Rev., Offic. Corresp. on Opium,

1896 ; Mukerji, Handbook Ind. Agri., 1901, 441-5 ; Shihpur Gaz., 168-70
;

Excise Admin. Repts.]

Malwa, Panjab, etc.—Of Malwa, for example, it has been said a

mild climate, plentiful irrigation, rich soil and diligent husbandry are

indispensable. The black cotton soils from which annual crops of wheat

may be obtained without any manure are useless for poppy unless richly

fertilised. In Baroda, poppy follows a crop of bdjra. The following

are the centres of production of Malwa opium :—In Central India—
Indore, Gwalior, Bhopal, Bandelkhand, Baghelkhand, Malwa and Bhopa-

war : in Rajputana—Mewar, Jaipur, Haraoti and Tonk, Eastern Rajpu-

tana States, Kotah, Alwar, Bikanir and Western Rajputana States. An
interesting account of Opium in Malwa was prepared by Mr. H. Hastings

in 1895. Shahpur is the chief opium-growing district in the Panjab, the

supplies going mainly to the chief Sikh centres of Lahore and Amritsar.

[Cf. MoUison, Textbook Ind. Agri., 1901, iii., 245-7.]

EXTRACTION AND MANUFACTURE OF OPIUM.
The cultivation of the poppy yields several distinct and paying sub-

stances. There are (1) the inspissated sap of the green capsules—crude

opium.; (2) the moisture and soluble substances that drain from the

opium, known as pasewa ; (3) the poppy petals; (4) the "trash" or

powder prepared from the leaves, dried stems, etc.
; (5) the capsules

;

and (6) the oil-seed. The first-named three substances are those alone

with which the Opium Department are concerned, and these, therefore,

have to be dealt with here in some detail.

1. Crude Opium.—The green capsules are scratched in the afternoon

with an instrument called the nashtar. This consists of four sharp blades

tied together with cotton, passed between the blades so as to keep them one-

thirtieth of an inch apart and allow of scratchings being made to a certain

depth through the wall of the capsule and no farther. It is important

that the wall of the capsule be never completely severed, but at the same
time a purely superficial scratching is useless. The exact degree of pene-

tration to ensure the best possible flow of milk requires great skill. The
padding of cotton between the blades is intended to assist in this matter,

since the blades can but cut up to that point when drawn at a certain angle.

The incisions are usually made from below upwards, more or less per-

pendicularly. By modern usage this is done in the afternoon, but according

to Johnson, "in the hottest part of the day, the juice as it exudes in the

night may be protected by the pellicle formed in the day ; the wound
ought to be diagonal to prevent the juice from falling off in the night when
the dews are heavy."

Each capsule is usually lanced in this manner three or four times at
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intervals of two or three days, but Rometimes a single scnttching may
exhaust the drug, while occasionally an extra fine capsule may afford eight

or even ten discharges. The opium from early sowings ia thin but
plentiful, and that from later sowings scanty but of a high consistence.

The field is usually divided into certain portions, each taken in hand
and scratched in one day, the others in succession and rotation until the

entire crop has been collected. This ensures regular and systematic
scratching which would not be attained by promiscuous work.

The drug formed is collected in the early morning on the day following ooU«:Uoa.

the scratching. The juice adhering to the incisions is scraped off with

a small trowel-shaped scoop of thin iron called the setwah. On the scoop
being filled the drug is transferred to a metal or earthen vessel and con-

veyed to the farmer's house for further manipulation. It is stored in an
earthen pan tilted to one side so as to allow the liquid jxuewa to drain from
the more solid extract. In Benares the standard of good-quality crude sundarti

opium is 70 per cent, opium, 30 per cent, fluid. The pasewa is decanted *"'°^*y*

from time to time into another vessel, and the opium turned over as

occasion arises to facilitate the draining off of the paseioa. In the Bengal
agency the standard is a little higher, viz. 75 per cent, opium, and to

obtain this condition the opium is dried by being placed on a cloth tied over

the mouth of an earthen pot. The required further draining away of the

pasewa takes place, but as the cloth gets impregnated with opium it comes
to possess a money value, and is purchased at the factory under the name of

kaffd (kapha). The average yield for each scarification is about 10 grains,

and a healthy plant after five to eight scratchings may yield 75 grains in all.

2. Pasewa.—This is the dark coffee-coloured fluid (as mentioned above) Pasewa.
that drains from the crude opium in the process of drying. The chief

purpose in removing this substance is to prevent the physical depreciation

which its presence effects on the drug, viz. it turns it black and makes it

liquid. Pasewa, however, consists of the most soluble of the opium prin-

ciples dissolved in dew or moisture absorbed from the atmosphere. It has

a peculiar smell, is strongly acid, and contains meconic acid, resin, morphia
and narcotine. It is less abundant during westerly winds or in the absence

of dews at night.

3. Leaves (Petals).—As already mentioned, the flowering season is ijeaves.

January to March. But here again considerable skill is required, since

if plucked off before they are ripe, the capsule afterwards contains much
less opium than if the petals be allowed to fully mature. The hand is

made to gently encircle the base of the flower, then drawn upwards, when,

i f properly matured, the petals will come away naturally. A day is selected Dry wmUmt.

for collection of petals when they are not moist, as otherwise they would

get discoloured. The petals are then made into what is technically called
'" leaves." For this purpose an earthen plate is placed over a slow fire,

and over it is spread a handful of petals. These are then covered over

with a damp cloth and pad until the steam from the cloth causes the petals st«Mning.

to adhere together. The thin cake thus formed is turned over and the

damp pressure repeated to ensure the union of the petals on both surfaces.

When fresh they have a pleasant aroma, said to be imparted to the opium akhm.

for which they are subsequently employed as the packing material. There

are various grades or qualities of these petal cakes recognised and sold,

separately packed in specially prepared baskets. These realise Rs. 10,

Rs. 7 and Rs. 5 a maund according to quality.
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4. "Trasb."—This is the pounded poppy stalks and leaves. It is em-

ployed in packing opium.

5. Lewa.—This is the paste used in consolidating the " leaves " in

the formation of the casing employed with provision opium. It is formed

of all the inferior opium and paseiva.

6. Seed and Oil.—The best seed is obtained from capsules that have

not been lanced. They yield a sweet edible oil absolutely devoid, of course,

of any trace of opium, though in preparing the excise opium it is the sweet

oil employed to prevent the opium adhering to the paper in which it is

packed.

I Malwa Manufacture.—The systems of collection pursued in other parts

of India difier almost wholly in the number of blades formed into the

nashtar, the direction of the incisions, the method of collection and drying.

The work of adulteration begins with the act of scraping off the drug from

the capsules. If honestly done, the pure extract alone is removed ; but if

adulteration be desired, a portion of the superficial tissue of the capsule

may be carried away with the drug. In Malwa the system prevails of

depositing the collection of crude drug (known as chick) into a vessel con-

taining linseed oil, in the proportion of one of chick to two of oil. This is

justified from the desire to prevent evaporation. It is in reality a mode of

adulteration, and the dealers refuse to purchase any opium that is thinner

than half-dried glue. One acre of land well cultivated yields 70 to 100 lb.

of chick which fetches 3 to 6 rupees a pound, so that the total crop will

reaUse from 200 to 600 rupees to the acre.

The traders place the oil-adulterated drug in double bags suspended

from the ceiling of a close and dark room, to allow of the excess oil draining

off. In a month's time all the oil that can be separated is drained away.

By June or July the opium is removed from the bags and thrown into

large vats, where it is worked up until it attains a uniform colour and con-

sistence. It is now made into balls of 8 to 10 oz. each, which are

thrown into baskets full of a chaff prepared from the dried poppy
capsules. It is then spread out on a floor covered with the "trash" or

powder of the poppy leaves and stems, and there it remains until it has

dried sufficiently to allow of packing, when about 150 of the cakes go

to each chest. It is ready for the export market by October or

November.
Bengal Manufacture.—It may now be desirable to describe the stages

of manipulation pursued at the Government factories in contrast with that

mentioned above with the Malwa drug. The opium, as purchased from
the cultivators, is first tested for purity and quality. It is then stored in

large wooden boxes capable of containing 10 cwt. Whilst thus stored

it deepens in colour by exposure to air and light. From this is taken the

quantity that is daily to be manufactured. This is sampled, assorted,

kneaded up together and thrown into boxes, certain ones being again

assayed. The opium is next placed in troughs and kneaded and thoroughly

mixed by men wading knee-deep in it. When uniformity by these various

stages of separating, sampling, mixing and kneading has been attained, it is

next day made up in cakes. For this purpose the " leaves " required, having

been weighed out and damped over-night, are given to each operator along

with a supply of lewa. The leaves, lewa and opium required for each cake

are accurately weighed out. The operator, taking a brass cup in his hand,

places the leaves within it layer upon layer, moistened with the lewa, until
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opium, brought direct from the scales, is now inserted within, and leaf

after leaf moistened in the lewa is inserted until the space around the calce

is filled up. The layers of leaves are now brought up over the opium and
compacted together until the finished cake looks like a Dutch cheese in

size and shape. It is now removed from the cup and rolled in a fine powder
of " trash." It is then placed in earthen cups of the size to hold it com-
fortably, and carried out to be dried through exposure to the sun. In
this position it is retained for three days, the cakes, or balls rather,

being occasionally turned round. The weight of an average cake is about
4 lb. 3| oz., but of that fully half consists of the shul that surrounds it.

Excise opium (known as Abkari opium) is inspissated by direct exposure sxoise
to the sun until it attains the standard of 90 per cent., when its consistence Opiom.
resembles wax. It is then moulded into square bricks weighing about
2 lb. These are wrapped in oiled Nepal paper and packed in boxes fur-

nished with compartments for the bricks.

REVENUE AND TRADE IN OPIUM.
Consumption in India.—The excise systems of the local Govenmients

are framed in accordance with the Opium Act of 1878. To review even
briefly the various enactments and methods of fiscal administration that

prevail in the various provinces of India would, however, occupy many
pages. For a concise statement, mention may be made of the Moral and
Material Progress and Condition of India (1903, 171-6). Briefly, the con-

sumption of opium is highest in the damp malarial tracts of India, where
its use is universally believed to be beneficial. It is nowhere consumed
to an extent to occasion anxiety ; in fact, the use of opium by the people

of India, as a rule, is distinctly moderate, excess being very exceptional

and condemned by popular opinion. No physical or moral degradation

can be regarded as occasioned by the Indian habit, at all comparable with

the use of alcohol in Europe. The mean consumption expressed to head Xoamdot

of population in British India (including the high rate prevalent in Assam) ^op"'****'-

comes to 38 grains per head per annum, and if Assam be excluded it is

under 30 grains. [Cf. Papers relating to Consumption of Opium in Brit.

Burmu, Rangoon Press, 1881.]

In India, opium is eaten, drunk or smoked, opium-smoking being Madat.

by no means uncommon. Madak is the special Indian preparation

smoked by the lower classes. Chandu is a smoking mixture made after chandu.

the Chinese method, and in India is used mainly by the Chinese. Opium
is, as already remarked, almost a necessity of life with certain communi-
ties, and so much faith do the people place in the drug that they by no
means infrequently give it to their horses when an exceptionally heavy

task has to be performed. Moreover, with the people of India the danger

of accumulative action or the establishment of a craving does not seem

to exist. A very large number of persons take a daily allowance

throughout life, and never show any tendency to increase the amount
consumed. And some of the strongest and most healthy communities,

such as the Sikhs, have to be placed in this category.

Internal Traffic.—The returns of traffic bv the railways were, in 1904-5,

127,509 cwt. ; in 1905-6, 130,412 cwt. ; and in 1906-7, 144,255 cwt. The
distribution from the provinces of production to those of consumption

and to the ports of export were in 1906-7 as follows :—United Provinces,

69,574 cwt. ; of which 54,057 cwt. went to Calcutta, 13,830 cwt. to Bengal,
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1,416 cwt. to the Central Provinces and Berar, and 271 cwt. to the Panjab.
The next important centre is Bengal, which exported 50,171 cwt., mainly
to Calcutta. Then come Rajputana and Central India, which exported
18,500 cwt., mainly to Bombay town ; and lastly the Bombay Presidency
exported 2,983 cwt. to Bombay town, and these two items of Bombay
town supply constitute the Malwa opium of commerce.

Opium Revenue.—The following statement of the opium revenue
for five years may be instructive :

—

1901-2. 1902-3. 1903-4. 1904-5. 1905-6.

Receipts :

—

1. Sales (Bengal)
2. Duty (Bombay) . .

3. Sales to local Govern-
ments

£ £
4,150,290 3,662,600
542,683 661,033

159,049 174,805

£ £
4,678,371 5,079,541
871,383

1 749,125

186,291 192,833

£
4,703,574
569,400

195,806

4. Total
5. Less Expenditure .

.

4,852,022
1,608,690

4,498,438
1,648,483

5,736,045
2,225,744

6,021,499
1
6,468,780

1,967,085 1,892,441

6. Net Opiimi Cus-
toms Revenue

7. Add Provincial Ex-
cise Revenue on 3 . .

3,243,332

652,429

2,849,955

735,207

3,610,301

913,000*

4,054,414

991,000*

3,576,339

910,243

8. Grand Total 3,895,761 3,585,162 4,423,301 5,045,414 4,486,682

* Approximates.

The excise revenue on opium is composed of duty and vend fees. The
former varies with local conditions, being highest v/here smuggling is most
difficult. The average per seer in Assam is Rs. 28*5

; in Bengal, Rs. 20*5
;

in Central Provinces, Rs. 13'5 ; in Madras and Bombay, Rs. 10 ; in the

United Provinces, Rs. 8*8
; and in the Panjab, Rs. 3*6. Adding vend

fees the average ranges from Rs. 34*9 in Assam to Rs. 11'5 in the Panjab.

Foreign Sales.—The number of chests of Bengal opium sold {Fin.

and Comm. Stat. Br. Ind., 1906, 56), and the average prices realised during-

the six years 1897-8 to 1903-4, were as follows :

—

Year.
Number of Chests Price obtained per Number of Chests

of Bengal. Chest of Bengal. of Malwa.

1897-1898 39,450 Rs. 1,023 18,664
1899-1900 41,700 Rs. 1,221 25,822
1900-1901 45,300 Rs. 1,361 26,007
1901-1902 48,000 Rs. 1,297 17,586
1902-1903 48,000 Rs. 1,144 20,345
1903-1904 48,000 Rs. 1,460 26,737

The actual exports from Calcutta and Bombay were :-

Other
Exported to .. China. Straits. Countries. Total.

Year. Chests. Chests. Chests. Chests.

1898-1899 24,284 14,577 2,308 41,169
1899-1900 24,547 15,592 2,288 42,427

From 1900-1901 25,068 16,779 3,147 44,994
Calcutta. 1901-1902 29,558 16,114 3,390 48,062

1902-1903 30,656 14,722 2,777 48,154
1903-1904 29,705 14,078 4,435 48,218
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Other
Exported to China. Strait*.

Cheats.

CountriM. ToUl.

Year. ChMte. ChmtM. dieete.
'

1898-1899 26.940 Nil 19 Sfi,M9
1890-1900 24.908 14 24.928

From 1900-1901 24.695 10 24.714
Bombay

"

1{K)1-1902 17.609 32 17.641
1902-1903 19.366 21 19.877

^ 1903-1904 26.341 78 26,419

In confirmation of these official returns of sales and exports, attention
may now be directed to the commercial transactions as recorded in the
Sea-borne Trade and Navigation :

—

— Nimiber
of Chests. Cwt. Rs. Year.

Bengal
Bombay

48,164
19,377

70,623
24.219

6,60,76.606
2,60,93.749 1 1902-3

Bengal
Bombay

48.218
26,419

70,720
81,774

7,04.07.908
8.42.93.730 ] 1903-4

Bengal
Bombay

47,855
19,006

48,833
14,103

70.091
23.753

7.68.32.065
3,04,02,377 1 1904-5

Bengal
Bombay

71,620
17,627

78,696
15,864

7,02,34,387
2,44,83,280 } 1905-6

Bengal
Bombay

63,688
12.686

7,40.31f410
1.90.47.814 1 1906-7

lOpia

Canton is the chief market for the Indian opium. According to the import* b/

Consul-General's Report for 1905, 75 per cent, of the drug there used ^^"'**»*

comes from India. The annual average imports by Canton are about

12,000 chests, or, say, about one-fourth of the total Chinese imports. But
it is ascertained that about an equal quantity of local opium is smuggled

into Canton vid Pose and the West River from Ssu'ch'uan, Yunnan and
Kweichow provinces. The Chinese drug is 40 per cent, lower priced than Competition «i

the Indian, and can thus easily sustain all the risks incurred. According *''^*

to Hosie {Opium Trade of China, in Pharm. Journ., Nov. 10, 1906, 512-3),

the average import of foreign opium into China for the ten years ending

1904 was 52,127 piculs, and in the previous decade 72,298 piculs, so that

for the twenty years since 1885 the average annual decline has exceeded DedinaoC

1,000 piculs. The import in 1905 was 51,890 piculs, or 2,876 piculs less

than in 1904. That decline, says Hosie, is due not to a decrease in opium-

smoking, but to an increased consumption of the Native drug. The
greatest decline occurs in Northern China, where the import has fallen

from 1,735 piculs in 1895 to 690 piculs in 1905. In Central China, the

decrease in 1905 was 3,740 piculs as compared with 1904. In Southern

China, on the other hand, the figures show an apparent increase. In

1895 the imports amounted to 18,708 piculs, in 1905 to 25,209 picula.

It is stated, however, that these figures must not be taken to indicate an

increase in consumption of the drug by the people. They are due chiefly

to the fact that with the final absorption of the Native Customs in 1901

the carrying trade for opium passed to steamers and entered and paid
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duty at the maritime customs. The imports, in short, are believed to have

remained stationary, and that there has only been a transfer from the

Native to the Maritime Customs.

The Persian production of opium and traffic with China is seemingly

assuming considerable proportions. It is grown in the central provinces

and carried via Bokhara, Khokan and Kashgar, and also, more recently,

by sea. The Kermanshah opium is in consequence being frequently

alluded to in Consular Reports. The shipments in 1895 were 2,440 chests,

and in 1903 they had become 4,859 chests. While often much adulterated,

Persian opium has a good name in Hongkong.

Poppy Seed and Oil.—Buchanan-Hamilton {Journ. Mysore, etc.,

1807, i., 295-6) observes: "The poppy {Papaver somniferuni) is

plentifully cultivated both for making opium and on account of the seed,

which is much used in the sweet cakes that are eaten by the higher

ranks of the Natives." The seeds form a valuable article of food in the

districts where poppy cultivation occurs. They have no intoxicating

properties, but are better flavoured and richer in oil when taken from

capsules that have not been tapped. The seeds are exported from the

districts of production all over India, and are extensively employed by
the sweetmeat makers or in the manufacture of certain curries. The oil

obtained from the seeds is largely used for culinary purposes, the lowest

grades being employed for lubrication or burning. The cake is said to

be a wholesome food often resorted to by the poor, and is remarkably

sweet and nutritious, and accordingly is greedily eaten by cattle. In India

the oil is expressed by the cold process, the yield being about 30 per cent.

In France three stages are observed :—1st, cold expression—a very

superior oil used for table purposes and in the manufacture of very high-

class paints ; 2nd, cold expression—a lower-grade edible oil used also for

paints and in illumination ; and 3rd, hot expression—a much inferior oil

to either of the others used chiefly in soap-making. The oil is rendered

perfectly colourless by exposure to the sun. It is accordingly peculiarly

suitable for mixing with paints ; with white lead, for example, it forms

a paint that does not readily tarnish. The price of the oil is the chief

reason of its not being more extensively used in paint-making, as it is

moreover a good drying oil. It is largely used by artists. Mixed with

strong sulphuric acid, the rise in temperature is from 88° to 90° C. It

takes about 19 per cent, of caustic potash to saponify it, and absorbs

about 134 to 137 per cent, iodine.

Leather {Agri. Ledg., 1903, No. 7, 153, 180), in an article on Indian

food-grains, gives the chemical composition of the poppy seed, in which
he shows it to contain 48-95 of oil, 4-07 moisture, 17"75 albuminoids,
16*99 soluble carbohydrates, 5-09 woody fibre, 6*85 soluble mineral
matter, 0-30 sand, 2-97 total nitrogen, and 2*84 albuminoid nitrogen.

Price.—The average wholesale price does not appear to have changed
materially for some years past. In Benares, for example, it was Rs. 47-21

per ten maunds, and in 1904 it stood at Rs. 35-6 for the same quantity.

In Oudh, similarly, it was Rs. 45-57 in 1897, and Rs. 37-78 in 1904. In
Ajmir it was Rs. 66-57 in 1897, and Rs. 66-56 in 1904. In Lahore, Rs.
56-08 in 1897, and Rs. 53-01 in 1904. These are fairly representative

quotations—the price is higher in non-producing than in producing
centres.

Trade in Seed and Oil.—Perhaps the most significant feature of the foreign
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trade in poppy seed (though an unimportant one relatively) in the (act
that India imports this seed. The supply comes mainly from Persia, but
during the five years 1901-6 has steadily declined from 3,858 owt. in 1901-2
to 151 cwt. in 1905-6, nearly the whole quantity being taken by Bombay.
In 1906-7 there was a slight increase on the previous year to 196 cwt.
The Exports are very considerable :—In 1900-1 they were 802,186 cwt., Bipoctik

valued at Rs. 68,65,266 ; in 1904-5 they had expanded to 1,362,599 cwt.,
valued at Rs. 78,43,018 ; though in 1906-7 they declined to 802,615 cwt.,
valued at Rs. 65,77,231. The price seems to fluctuate very greatly, for

while the quantity exported in 1902-3 was only 966,220 cwt., it realised

Rs. 82,45,096. These exports go very largely to France, Belgium and OoantHwte^

Germany, only a very insignificant quantity to Great Britain. During
'^'^""""^

1906-7, out of the total indicated, the following were the shares taken :

—

France, 387,252 cwt. ; Belgium, 326,038 cwt. ; Germany, 88,260 cwt. ; and
the United Kingdom, 2 cwt. ; all other countries the balance of the total.

The shares supplied by the chief exporting provinces were Bombay,
526,262 cwt., and Bengal, 276,348 cwt. No figures are available for the
exports of poppy-oil. The cake is chiefly employed as manure (see p. 771).

WbtabOOIMifMd.

PAPER AND PAPER MATERIALS.—The word paper is D.E.P.,

derived from papyrus, the name of the Egv-ptian reed which afforded "'^^•' P'* i*»

the material chiefly used to write upon in the classic times of Europe. On ^^®'
this subject Prof. E. Rapson of Cambridge writes me—" There is no ^P^^'

ancient paper (in our sense of the word) in Egypt. When people speak
of Egyptian paper they mean papyrus."

In other parts of the world various substances have similarly been em- sauutat«.

ployed as paper substitutes ; for example, in classic India and Central Asia,

more especially with the Sanskrit people, the birch-bark {bhujpatira) was,

and to this day is still used for most of the purposes of paper (see p. 131).

But in the moist climate of the plains of India, birch manuscripts would
of necessity be very perishable, hence as a rule they are hardly more than
300 years old. As they exist they are copies of copies of copies. In

Chinese Turkestan, however, manuscripts of the 3rd or 4th centuries Ancient

A.D. have been found. On the plains of India, and from fairly ancient ^ *'**'

times, the leaves of certain palms have been employed for writing on.

The oldest of all known Indian manuscripts are the palm-leaves found
in Nepal, which belong to the 9th century a.d. The leaves most
largely used are those of Corifpfta Hinhracitlifera {ola, see p. 429) and
BorassuH jiaheUifer (see p. 170). While being written upon, the

specially prepared strips of leaf are held in the left hand and the

words scratched on the surface with a sharp style, the scratchings

being sometimes loaded with pigment. In Assam the aboriginal tribes

have for several centuries past used the inner bark of AquUarin
Ayalfoe/ia (see p. 73) as a natural writing material, a substance that

not inaptly compares with the thin boards of beech-wood (the material

upon which the Teutons first wrote, and from which have come the words

hece, hoc, buche, book). It has been said that the ancient history of China

was written on finely prepared strips of bamboo, and that these were

destroyed during one of the dynastic wars. It is often, in fact, affirmed

that bamboo as a writing material is even more ancient than the papyrus.

History.—Stein {Ancient Khotan, 1907, 345) fumishee much interesting informa- Ebotaa
tion regarding the official documents, letters, etc., found by him during his excava- Dii
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tions of the Niya and other sites. These MSS. consist, for the most part, of

two sets : (a) those written in Khotan State itself, and (6) those in China. The
materials used are specially prepared strips of wood (presumed by Stein to be
PopuUiH aiha), the older ones being in imitation of bamboo slips ; next, neatly

folded pages of leather ; and various kinds of paper ; also, more rarely, birch-

bark. Bamboo slips, according to Chavannes (Les livrea Chinoia avant Vin-

vention du papier, in As. Journ., 1905, 5-75), were used in China before the

Discovery of discovery of paper in 105 a.d. \Cf. Ra5Tial, Hist. Phil, et Polit., 1782, iii.,

Paper-making. 146.] In fact, wood had come into use to displace bamboo, but was in-

variably cut' to the size and shape of the older bamboo stationery. The
Chinese wooden letters discovered by Stein bear out completely the tradition

of the early Chinese letters. Why paper should not have reached Khotan
until at least a century and a half after its discovery in China is hard to

say. Whatever the cause may have been, wood was undoubtedly continued as
the stationery of distant Khotan till the latter half of the 3rd century. More-

Wooden Letters, over, the early wooden letters found at Kliotan are of two kinds : long, narrow
and pointed (kilaniudras), and rectangular tablets (likitakas), both being neatly
tied up and furnished with seals. The pointed wooden letters were apparently
of purely local manufacture, hence deal with local affairs, reports, official orders.

The Chinese bamboo-like letters were not pointed nor furnished with seals,

but they also convey official orders, and it has been estabhshed that they
date from the Han epoch ; |in fact, one bears the actual date of 265 a.d., and
is connected with the Wu-ti Emperor, the founder of the Western dynasty of

China. While the imperial control of China was thus placed on the Khotan
administration, it is quite clear that local self-government was to a large extent
retained.

Letters on Paper. The letters on paper are all of a later date than those on wood. One picked
up at Endere (Stein, I.e. 426) has been examined by Prof. J. Wiesner and de-

termined as made of itnphite bark, and hence it is surmised the letter in question
came from Tibet. Moreover, it was ascertained to date from early in the 8th
century, and was noted to have had the surface sized and dressed with rice-

water in order to render it suited for writing purposes. It ma)' thus be regarded
as marking an important advance in the knowledge of paper-making accom-
plished by the people of Tibet. In passing, it may be added that the further
advance of sizing with gluten was not made until the 14th century. So again
it may be added that a dressing with rice-water was and still is the universal
practice in the manufacture of the once famed Kashmir paper, an article greatly
in demand some centuries ago for making copies of the Koran. Sir Walter
Lawrence points out, moreover, that this dressing allowed of passages being
readily obliterated with water, and was thus objectionable.

Another paper mentioned by Stein {I.e. 307-8) dates from 718 a.d., and
has been found to be written in Judseo-Persian. This is, in fact, the oldest actual
example of that language known. It was written apparently by a Jew resident
in Persia, and was addressed to a Khotan official. Wiesner, who apparently
examined the paper of this document also, has not determined the material
used—except that it was different both from the Tibetan letter and from the
numerous other examples of paper presumed to be of Khotan manufacture.
Stein, commenting on the absence of paper from all the older ruins explored by
him, adds, " The fact itself must be considered as certain, for rich though tl^;"

ruins explored by me at the Niya river site were in rubbish remains of all kinds,
not one of them yielded the smallest scrap of paper. This total absence of records
on paper is all the more ciu-ious in view of the political connection with China,

Chinese Paper. which did not cease, as our Chinese documents plainly prove, even after the
close of the Han dynasty. Nor can it be attributed to the possible want of the
paper-mulberry tree (Brousnonetia pajtyrifei-a), from the bark of which the
modern paper of Khotan is extensively manufactured, seeing that the alterna-
tive use of rags, hemp and other substances was known in China from the very
time of the first invention of paper (105 a.d.)." The MS. found at Dandan-
Uiliq (8th century) has been identified as very possibly of Khotan manufacture,
and so also those found at Kucha, which, though a little earlier (5th century),
are also regarded as made of Brounnouetla fibre. But as opposed to the idea
of an ancient local industry in paper-making, there are two circumstances that
seem worthy of mention in this place :

—

Paper-mulbeny. (a) None of the botanists who have collected plants in Tvu-kestan, Mongolia,
Yarkhand, Gilgit, Ladakh, Kashmir, Afghanistan, etc., appear to have seen Brous-
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moHftin. while locally made paper isaoroetinM* pokea of • proottrMl from other
indigonoiiH plants, Huch aa a •peoiee of Ummmtniimtm.

(6) The niHteriul of the Bower, Ma<-artney and (jtxlfrey Mmtumripl* wae
found by Wiosner (Denkachr. Akad. WUa. Wien. Math. Nat., 1901 Izxii.. 1-dO)

to be uHually a mixture of Ubrea in which MrnhMtmrim (ramie) and m mttmmtunttm

<paper-iuulborry) were the chief. Theae M8S., being for the moat part in

Sanskrit, were not likely to have beon written in China, while the prwiee of

ramie fibroe in their fabrication precludea all idea of having been made in

Khotan or anywhere in East Turkestan.
Wiesner, reviewing the information to hand regarding the paper-mulberry

tree, says that in Japan the fibre huM been uaed for the manufacture of paper
since the 6th century of oiu- era, but earlier still in China. The Chinese use

the younp: shootn of the hnmboo in paper-making. \Cf. Karabaoek, f>o« Arahiteh*

Papier, 2U.] Prof. (Jiles (in a letter to Wieener) remarka : "The earliest

paper (in China) was made from tow, old linen, fishing-neta, etc. Modem p^H'*'
is made from bamboo fibre, the bark of the BftimmonfUa p*twr4frr*t and rice

straw. I can find no record of different papers at different periods. It is ex-

prennly 8tate<i that in Ssu'ch'uan hemp waa used for making paper, in Pukhien
bamboo, in the north mulberry bark, in Kiangsu rattan, on the sea coaat lichen,

in Chahkiang husk of grain, in Central China silk and in Hupeh mr***mmonrttM

papurijet-a, inde the Peti taoa kang mu, or Materia Medica." The MSS. dis-

covered Ijy Stein at Khotan thus prove that paper manufacture was very
possibly known and practised in Persia, Central Asia, Tibet and China many
centuries before the art was known in Europe.

There is no very certain knowledge when the art of paper-making came to

India. It is not mentioned by any trustworthy wnriter until the I4tn or i5th

century. Recently it heis been affirmed in the Indian public press that paper-

making was practised at Sialkot 620 years ago. Marco Polo, towards the close

of the 13th century, was one of the earliest authors who made known the fact

that the Chinese issued paper money, the paper being prepared from the bark

of the mulberry. [Cf. Travels (ed. Yule), i., 378.] Kublai Khan had paper-

money made in Pekin about 1260 a.d., and thus about the time when paper,

as we now understand it, was first made knoMOi in Europe. Polo, therefore,

expresses no astonishment at the material |>apor, but simply at the fact of its

being accepted in place of gold and silver. John Ray {Hist. PI., 1688, ii., 1302)

mentions that the art of paper-making was introduced into Germany from Galicia

in 1470 A.D., and he gives a description which is interesting from the fact of its

being supposed to have been new and instructive at the time when penned.

Nicolo Conti, who visited India in the early part of the 15th century. Bay,
" The inhabittmts of Cambay alone use paper ; aJI other Indians write on leaves

of trees, of which they make very beautiful books. But they do not write as we,

or the Jews do, from left to right or right to left, but perpendicularly, carrying

the line from the top to the bottom of the page " (Winter Jones, transl. ; also in

ed. Hakl. Soc, 1857, 31). A little later Abd-er-Razzak, Ambassador from
ShahRukh, visited India in 1442 a.d., and, like Nicolo Conti, went to Bidjanagar

(Vijaianagar), the capital then, as he says, of the mightiest kingdom on earth.

To-day that great city is a vast ruin, no part of it inhabited, and palaces and
public* buildings that were in process of erection are left as if the stone-workers

had but gone for their midday meal.
" The writing of this people, says Abd-er-Razzak, is of two kinds : in one

they write their letters with a kalam of iron upon a leat of the Indian nut (the

oocoa-nut tree)." " These characters have no colour and the writing lasts but

u short time. In the second kind of writing they blacken a white surface ; they

then take a soft stone, which they cut like a kalam and which they use to form

the letters ; this stone leaves on the black surface a white colour, which lasts a

very long time, and this kind of writing is held in high estimation."

It is customary to read that paper-making was introduced into Hindustan

from Kashmir in the 16th centmy about the time of the Emperor Akbar. Law-
rence {Valley of Kashmir, 379) tells us that Kashmir was once famous for its

paper, which was in much request in India. It was made from rags and hemp
fibre sized with rice-water. He then adds that it is believed the art was intro-

duced from Samarkand. It is often said the Arabs learned the art on the capture

of that city and thence in due time carried it to Spain. So also Gibbon mentions

that the knowledge of paper-making from linen raps was diffused from Samar-

kand, and Cassire is of opinion that it reached Mecca in the year 710 a.d. It is,
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however, highly likely that Nepal was possessed of the same knowledge, and
that both States may have derived their skill from Tibet or China ; and it is

certain (from Nicolo Conti and others) that paper was used in India at least a
century prior to Akbar's time. Pietro della Valle (Travels, etc., 1623 (ed. Hakl.
Soc), ii., 291) speaks of books being written on palm-leaves at Mangalore, "not
on paper," and Thevenot (Travels in Levant, Indostan, etc., 1687, pt. iii., 90)
also mentions that palm-leaves were used by the Malabars as a writing material.
But Ovington (Voy. to Suratt, 1689, 249), less than a century after Akbar's time,
gives so vivid a picture of the merchant's account books that it is difficult to
realise that he is speaking of fully two centuries ago. " The paper-books," he
says, " in vulgar use among the Inhabitants of India, on which they write, are
long Schrowls of Paper, sometimes Ten Foot in length, and a Foot broad, sewed
together at the upper end, as many long Sheets as the occasion of the Writing
requires. The Pen they write with is the ancient Calamus or Reed, about the
thickness of a large Goose Quill. And some of their Standishes are made long
and square and above an Inch broad and of sufficient length to contain both
Pens, and a place for Ink." He then describes the manner of writing obhquely
and down the long pages in such a fashion as to explain Nicolo Conti's statement
of the Indians writing from the top to the bottom of the page. Ovington ex-
pressly says that the Indian writing is not like the Chinese, in straight lines down-
wards, but " from the uppermost corner of the left to the lowermost corner of

the right." The long page of the books, however, was doubtless the idea that
inspired Nicolo Conti. But Ovington goes on to say that the paper used in

India " by its Slickness and Smoothness appears shining, which is of ordinary
use ; but that which they write upon, either to the Emperor or Persons of con-
sequence is gilt all over the surface, as otirs is on the Edges."

Ironside published in 1774 (Phil. Trans., Ixiv., 99 ; abridg. ed., xiii., 506)
an interesting account of the Indian paper manufacture practised in his day.
The material was san hemp (Crotniaiia juneea), but for paper-making " old
ropes, clothes and nets, made from the san plant " were preferred to fresh fibre,

presvunably because of their cheapness. These san rags were cut up into small
pieces, macerated in water for a few days (generally five), washed in the river
in a basket, and thrown into a jar of water lodged in the ground ; the water
being strongly impregnated with a lixivium of " sedgi-mutti " (crude carbonate of

soda) six parts, and quicklime seven parts. " After remaining in this state eight
or ten days, they are again washed, and while wet broken into fibres, by a stamp-
ing lever, and then exposed to the sun, on a clean terrace, built for this purpose ;

after which they are again steeped in a fresh lixivium as before. When they
have imdergone three operations of this kind they are fit for making coarse brown
paper ; after seven or eight operations, they are prepared for making paper of a
tolerable whiteness." The pulp thus produced is taken up on a fine-wire frame
just as in the English manner.

Nisbet (Burma under Brit. Rule and Before, 1901, i., 386) says the Native
manufacture is now confined mainly to " the preparation of parabaik or paper-
slates used at the monasteries, and of umbrellas. "' The inner fibre of soft bamboo
shoots or the bark of the mahlaing or paper-mulberry (Broitsnonetia imiti/ri/eru)

being pounded into a pulp with water, and half its weight of lime being then
added, it is boiled with water until nothing but the pulp is left. This is pounded
and spread thinly over a coarse cotton muslin framework, and allowed to dry
in the sun. It now forms a rough grey parchment, about a cubit in breadth,
which is folded up in alternating folds of about nine inches wide. When coated
with finely powdered charcoal dust mixed in glutinous rice-water it is ready
for being written upon with pencils of steatite or soap-stone." The use of paper
in the manufacture of Burmese umbrellas is an important branch of the local

industry, but unfortunately the artistic indigenous paper umbrella is rapidly
being displaced by the cheap Eiiropean article, and the making of the special
umbrella paper is accordingly rapidly becoming a thing of the past. The Burmese
system of writing on black-coloiu-ed pasteboards (paraiaiA;) recallsAbd-er-Razzak's
story of the people of the now lost empire of Vijaianagar (see above), who wrote
on black surfaces with a soft stone. The supposed close affinity of the Telegu
people to certain of the Burmese races gives an interest to this curious circum-
stance that it might nototherwise be supposed to possess. In Japan, paper-making
is very ancient and the plant chiefly used is (as in Burma) the paper-mulberry.
The reader will find Rein's account of Japanese paper-making most instructive
(Indust. of Japan, 1889, 393-419).
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Xanufacturo

Paper Manufacture.—The Native art of paper-making in India to-daf
is very much like that of glass-blowing : it consists in re*making wa«t«

paper. In a country teeming with fibres, it is surprising that the Question

of a good paper material has not been satisfactorily detenmnca. And
this theme seems to be constantly revived by residents in Europe who
overlook the immense size of India. A few hundred miles are of little

concern in most questions, but with paper-making transit freights soon
kill the prospects of supplies. Then again the cost of land near the centres

of trade whore paper mills are usually built, precludes the special cultivation

of paper stufb. Moreover, as paper fibre, like esparto, must be fit for almost
immediate immersion in the vats, paper-making can never pay the coat

of separation and preparation, however simple and inexpensive. No
fibre known to commerce can compete with jute in point of cheapness,

yet the paper-makers can afiord to purchase jute waste and jute cuttings

only, so that but for the demand for an altogether different purpose the

paper-maker could never procure jute at all.

The two most important paper grasses in India are &Aa6ar (iMchtemutih

p. 694) and munj {Saccharum, pp. 929-30). These are now being largely

used by the Indian steam-power paper mills, the supply at a remunerative

price being the chief obstacle to their further utilisation. It has been

demonstrated that bamboo (pp. 108-10) affords an excellent paper, but

practical difficulties exist such as the cost of the chemicals required, and

the fact that the wholesale removal of the young shoots, which alone are

serviceable, injures the stock. It accordingly has to be added that, at

present, the most valuable paper materials in India after hhabar and munj
are old rags, waste gunny bags, waste jute and aan ropes, old paper, etc.

Whatever may be the source of the cellulose, it has to be reduced

to pulp, and in most cases bleached. If rags are used, a prehminary

dusting is essential. The material is then boiled with alkalis ; in the

case of grasses, such as esparto, a 10-per-cent. solution of caustic soda

under a pressure of 10 to 50 lb. of steam is required. The pulp thus

obtained is then washed to free it from the residuary alkalis, thoroughly

pulped mechanically, then loaded with the mineral sizing material

and coloured as desired. This is known as the magma, and to convert

it into paper a fine wire cloth is passed through the trough containing

liquefied pulp, when a film of the required thickness is made to adhere

and is removed. This is then compressed by being passed between rollers

and, if so desired, is sized with gelatine, and lastly dried off by being passed

between heated rollers or colanders.

[C/. Morris, Cantor Led., Soc. Arts, 1895 ; Cross and Bevan. Textbook of

Paper-making, 1900 ; Blount and Bloxain, Chem. for Engin. and Manuf., 1900,

344-7 ; Julius Habner, Cantor Lect., 1902-3 ; Chem. Appl. to Arts and Manuf.,

vii., 513-42 ; Clayton Beadle, Chapters on Paper-making, 1904, i. ; 1906, ii. ;

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 92-4 ; Stuhl-

mann, Halfa-Oraa oder Esparto fur Deutsch-Ostafrika, Der Pflamer, 1907, No, 16-7.]

Paper Mills.—The first works for the manufacture of paper organised

in England date from 1588, and these were established at Dartford in

Kent by a German jeweller, John Spielman, who was knighted by Queen

Elizabeth. A century previously similar works had been erected in

Spain. So late as 1690 coarse brown paper only was made in England,

the supplies of the finer white papers being obtained from France and

Holland. The war with France occasioned such a rise in duty that a

stimulus was given for the improvement of home production. But an
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PAPER
Manufacture t»APER AND PAPER MATERIALS

Hand-made
Paper.

Use of Cotton.

Linen Paper.

Jnte Paper.

1840.

" Serampore
Paper."

Act of Parliament had to be passed before the desired improvement

became possible. The first white paper made in England was produced

by a Mr. James Whatman of Maidstone. Soon, however, England made
rapid progress, but so late even as 1801 English paper was entirely hand-

made.
The first occasion on which cotton was used in England was in the

manufacture of paper. Cotton paper superseded the more expensive

parchment of previous dates. Mention is made of cotton paper in 1102

(Macpherson, Ann. Comm., 1805, i., 315 (many passages)). It is often

affirmed that linen paper appeared before that from cotton, but there is

no very satisfactory proof of that opinion, though it is quite likely that

the discovery of pulping fibrous materials may have led to the use of linen

and cotton almost simultaneously. [Cf. Yates, Text. Antiq., app. A.,

383-8.] One of the earliest detailed accounts of the Native methods of

paper-making in India is perhaps that given by Buchanan-Hamilton

{Stat. Ace. Dinaj., 272-3), the material used being jute. Prior to 1840

India obtained a large share of its paper supplies from China. About that

date interest was aroused in the subject, and both Hindu and Muham-
madan factories for hand-made papers were established all over the

country. During Sir Charles Wood's tenure of the office of Secretary of

State for India, an order was issued for the purchase of all the supplies

required by the Government of India in Great Britain, and this threw

back very seriously the growing Indian production.

It is not very certain when paper mills were established in India.

The expression " Serampore Paper " is used all over India for a par-

ticular class of Native-made white paper. Mr. D. M. Traill wrote, some
years ago, an interesting account of paper-making in which he reviews

briefly some of the historic facts, especially the chief grades of paper and
firms concerned in their production {Ind. For., 1891, xvii., 322-30). He

Capital Engaged, there tcUs US that the capital engaged in the paper trade is nearly fifty

million pounds, of which three-fourths represent plant and one-fourth

working capital. He then concludes with a brief notice of the Indian

mills, in which he refers to the fact that a paper mill in Serampore was
the pioneer, and adds, " we well recollect seeing the silent and rusty

machinery as far back as 1864."
" There are eight paper mills in operation—three in the Bombay

Presidency, four in Bengal, and one at Lucknow. Of the eight, two are

private concerns in the Bombay Presidency, one of which has stated

the capital invested. So far as information is obtainable, the total capital

invested amounts to Rs. 67,33,000 (of which Rs. 57,63,000 are paid up),

besides Rs. 11,07,650 debentures, and shows a decrease of 6 lakhs, com-
pared with 1902, owing to the reconstitution of the Imperial Paper Mill

at Kankinara as a branch of the Titagarh Paper Mills Company, Ltd.

Most of the white and blue foolscap and much of the blotting paper, note-

paper, and envelopes used in the Government offices are now obtained

from the Indian mills. The total quantity of paper made in 1904 was
45 million pounds, and its reported value Rs. 61,49,446. The mills employ
4,266 persons. The capital employed has been doubled in twenty years

since 1885, and the production and number of persons employed have
increased about fourfold. Two of the larger mills in Bengal have paid
no dividends for five years, as they have been unable to compete success-

fully with the cheap wood-pulp paper of attractive appearance which is
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Trad*.

UxUnwl
Bcporto.

largely importod from Europe " (Fin. and Comm. 8UU. Br. Ind., 1906,
lix.).

Trade.—laienmi.—The total transaotionB by tail and river in paper
and pasteboard amounted in 1906-7 to 457,356 cwt. The chief aej)orting

centres were the Province of Bengal, 214,137 cwt. ; Bombay sea-port,

87,116 cwt. ; Calcutta, 61,121 cwt. ; Madras porta, 31,530 owt. ; the
United Provinces, 26, 109 owt. The chief importing centres were Calcutta,

160,162 cwt. ; the Panj4b, 80,569 cwt. ; United Provinces, 40,630 cwt.

;

Bombay, 37,916 cwt. ; Bengal, 21,936 cwt. By coast, the returns are

given in rupee values. In 1906-7 the exports were valued at R«. 1 1 ,69,758

and the imports at Rs. 9,05,237. Bengal exported paper to the value
of Rs. 11,56,510; while Madras imported to the value of Rs. 6,50,297,

Bombay, Rs. 2,09,866, and Burma. Rs. 20,124.

ExteraMi.— Tlie Exi'ORTS from India of manufactured paper amouit
to little. For the period 1900-7 the total value of manufactured papers
of all sorts, including pasteboard, was as follows :—1900-1, Ba. 78,227 ;

1901-2, Rs. 53,658 ; 1902-3, Rs. 42,903 ; 1903-4, Rs. 26,781 ; 1904-5,

Rs. 28,350 ; 1905-6, Rs. 13,703 ; 1906-7, Rs. 6,607. In 1906-7 the

total was made up thus :—printing paper, Rs. 6,883 ; writing paper and
envelopes, Rs. 167 ; other kinds, Rs. 507

;
pasteboard, Rs. 50. Almost

tlie whole of the printing paper, writing paper and pasteboard go from
Bengal, and ordinarily of other sorts also, but in 1904-5 Bombay supplied

the largest share of writing paper. During the same period the export Bast Bxportod.

of rags and other materials for paper manufacture showed the following

returns :—1900-1, 21,683 cwt., valued at Rs. 70,833 ; 1901-2, 26,321 cwt.,

valued at Rs. 67,840 ; 1902-3, 13,431 cwt., valued at Rs. 46,490 ; 1903-4,

9,077 cwt., valued at Rs. 34,705 ; 1904-5, 10,248 cwt., valued at Rs. 29,543

;

1905-6, 19,831 cwt., valued at Rs. 83,870 ; and 1906-7, 12,581 cwt., valued

at Rs. 67,412. India also re-exports quantities of manufactured paper,

and in 1906-7 these were valued at Rs.76,614.

The Imports of paper, on the other hand, are large, and in late Importa.

vears show a slight increase. For the period 1900-7 they were valued

ks follows :—1900-1, Rs. 45,29,996 ; 1901-2, Rs. 52,71,634 ; 1902-3,

Rs. 52,48,058 ; 1903-4, Rs. 52,18,396 ; 1904-5, Rs. 64,37,288 ; 1905-6,

Rs. 70,48,978 ; and in 1906-7, Rs. 80,11,105. In 1906-7 the total was
made up thus :—printing paper, Rs. 28,33,632 ; writing paper and en-

velopes, Rs. 22,66,714 ; other kinds of paper, Rs. 25,75,366 ; paste-

board, Rs. 3,35,393. The largest quantities come from the Unitod King-

dom, and in 1906-7 these were valued at Rs. 44,06,312 ; from Germany,

Rs. 15,82,445 ; Austria-Hungary, Rs. 7,04,525 ; and Belgium, Rs. 6,66,638.

In the same year the imports of rags and paper materials were valued at

Rs. 86,173.

As showing the value of esparto grass as a paper-making material,

it may be mentioned that Messrs. Ide & Christie, in their monthly circular

of September 16, 1907, show that for the years ending August the im-

ports received by Great Britain of that grass were in 1905, 198,508 tons
;

in 1906, 186,242 tons ; and in 1907, 192,809 tons. Needless to say, India

imports no esparto. The British supply is mainly Spanish, Algerian,

Tunisian and Tripoli, and the prices shown range from £3 28. 6d. to

£5 2s. 6d. per ton.

Paper Materials.—As already set forth, the chief considerations in Materials,

the selection of paper materials are cost at the mill and constancy of
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Pdted Fabric.
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Chief Indian
Materials.

D.E.P.,
vi., pt. i.,

111-4.

Kodo
Millet.

Area.

supply. The chief materials are accordingly rags of linen or cotton

;

esparto, munj and hhabar grasses ; flax in the form of spinners' waste
;

hemp in the form of fragments of used rope ; wood ; straw
;

jute waste

and old paper remade. Hanausek [Micro. Tech. Prod. (Winton and
Barber, transl.), 1907, 100-2) gives the following paper fibres :—linen

rags, hemp, cotton rags, jute, straw, esparto, maize, judr, wood, etc.

Paper (as may have been inferred from the brief account of manufacture

given above) is literally a felted fabric composed of vegetable cellulose

fibrils. When the fibrils, of which it is proposed to be made, are cemented
together as in wood, they must be liberated and the raw material thus

reduced to the condition known as " half stuff," and finally " pulp." In

this condition, when floated out in water, allowed to settle over a frame

and the water drained away, the felting of the fibrils takes place and paper

is formed. Obviously, therefore, the less bulky the raw material the

cheaper its transport to the mill. From this point of view, the advantages

are entirely on the side of wood ; it is compact, can be transported easily,

more especially if a waterway connects the forest with the mill, and
requires no expensive storage. But the pulp obtained from wood is of

a very difierent nature from that of cotton rags, so that the purpose for

which the paper is to be used comes in as a governing factor in the selection

of the crude material.

The following are some of the chief materials used in the manufacture
of paper in India :-

Adansonia digitata.

Agave sp.

Antiaris toxicaria.

Bambuseae,
Broussonetia papyrifera.

Corchorus sp.

Crotalaria juncea.

Daphne cannabina.

Helicteres Isora.

Hibiscus cannabinus.

Ischsemum angustifolium.

Musa sp.

Opuntia Dillenii.

Phoenix paludosa.

Saccharum arundinaceum.
Sansevieria zeylaniea.

Edgeworthia Gardneri.

Several of these will be found discussed in their respective places in

this work ; for the others the reader is referred to the Dictionary (vi.,

pt. i., 107-9). The chief ones are Ischcemuin and Saccharum, but with

the Native paper-makers of the plains of India, the san hemp (Crota-
laria) and the hemp-leaved Hibiscus are the most important, and on
the hills, Dapline and Edf/eivortJiia afiord the so-called Nepal paper.

Sir W. Thiselton-Dyer (Kew Bull., 1888, 81-4) was instrumental in drawing
attention to the fact that in Siam the bark of the tree Streblus asper
is employed in the fabrication of Native paper. The tree is plentiful in

many parts of India. (See Alkaline Earths (pp. 55-6, 58) ; Acacia
Jacquemontii (p. 15) ; Agave (p.. 43) ; Aquilaria (pp. 73-4) ; Alpinia

(p. 60) ; Caryota (p. 286).)

PASPALUM SCROBICULATUM, Linn. ; Fl. Br. Ind., vii.,

10-11 ; Duthie and Fuller, Field and Gard. Crops, 1883, ii., 8, t. xxvii.

;

Duthie, Fodd. Grass. N. Ind., 1888, 1 ; Lisboa, Bomh. Grass., 1896, 3,

and t. ; Gramine^. The Jcodo, hodon, kodam, Jcodra, kodod dhan, janhe,

hariJc, -pakodi, menya, kiraruga, etc. An erect annual grass, native of

India, extensively cultivated during the rainy season.
Area.—Retiims under this crop are available only for Bombay, where in

1905-6 there were 204,022 acres, chiefly in Gujarat, Katnagiri, the Uplands of the
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THK KODO MILLET
PENNISETUM

TYPHOIDEUM
Bulrush MlU*t

Konkan and the Qh&t part* of the Decoan. In the Central Provineo* the area
occupied ie believed to be greater than in any other part of India, bat it ia not
returned separately. Togethar with kutki (i*w«»4«MMt muimrf) it oooupiad, in
1004-5, an area of 2,039,345 acrea. In the name year in the United Proviouea,
VttniHiittui and other amall millet* covered 1,939,753 acre*. In Fietd and
Oarden Crops it iff stated to be srown more extensively than any other millet in the
United ProvinooH, and over a Targe portion of thrae province* it ta the fovount*
crop for inferior outlying land*. Tliis i* ohiofly on account of the readine** with
which it grows on the poorest of soils, not on account of thu quality of the grain. roorSoU.
Sowing takes place at the coramoncoment of the rains, at the rate of 12 to 20 lb. flmaoni

seed to the aoro, and the crop is cut in October. It i* either grown alone or (in

the Do4b) mixed with cotton, and in the Benare* Division with dcd ('wJmhm*).
Careful weeding is required to secure a good outturn, which is estimated at 10 to
12 maunds per acre.

Caltlvmilon.—Ot Bombay, Mollison {Textbook Ind. Agri., 1901, iii., 64-7) Cultlva-
observes that the crop is important in the gorddu soils of the Kaira district and tion.
similtvr alluvial soils in Baroda. It is never grown alone in Gujarat, the usual
mixture being tuver {CttJaHUH imitrum), tad {scunmutu inairutn), and ombddi Boutidb.
(ambdri) {iHbinruH <•«mm bin km). If properly manured, the mixture may
be grown year after year in the same field. In low-lying damp fieldn rice

and kodra are grown together, the mixture being known as vagadu. In pre-
paratory tillage tlie bladed harrow (kwrab) is used to loosen the surface soil and
prepare a friable, shallow seed-bed. The seed is furrowed with the threo-coultered
drill (tarfin), and the seed is mixed before sowing in about the following propor-
tions :— 12 lb. kodra : 2 lb, tuvcr ; \ to \ \h. tal ; \ lb. ambddi. After sowing,
the field is levelled, and the crop should subsequently be weeded once in about
a month or six weeks and bullock-hoed two or three times. It is ripe early in

October, and reaped with a sickle, tied into bundles, and threshed by bullocks
in the usual way. Mollison gives the outturn of a good Kaira crop as follows :

—

kodra (12 lb. seed), 985 lb. grain per aero, 1,304 lb. straw ; tuver (4 lb. seed), 265
lb. grain per acre, 232 lb. straw ; tal (f lb. seed), 130 lb. grain per acre. The co*t
of cultivation he estimates at Rs. 23 per acre.

Though used as Food by a large number of people in India, the grain cannot be Food.
considered a wholesome article of diet, and in some seasons contains a poisonous
narcotic principle. In Gujarat the poisonoxis and non-poisonous grain are known
in the bazdrs as mitha and ynina respectively. Damp cloudy weather towards
harvest time, a damp season and damp soil are said to produce poisonous kodra.
Leather (Agri. Ledg., 1901, No. 10, 370 ; 1903, No. 7, 151, l60) gives the following
analysis of the grain :—moisture, 801 ; oil, 3*36 ; albuminoids, 5*81 ; soluble
carbohydrates 70'06 ; woody fibre, 8*47 ; soluble mineral matter, 1*34 ; sand and
silica, 2'95 ; total nitrogen, 1*00; albuminoid nitrogen, -93. [Of. Church, Food-
Ciraina of Ind., 1886, 39-40 ; Basu, Agri. Lohardaga, 1890, pt. 2. 29 ; Pharmacog.
Ind., 1893, iii., 619-20 ; Rice, Mysore Gaz., 1897, i., 117-8 ; Mukerji, Handbook
Ind. Agri., 1901, 30-1, 259 ; Standen, Rept. Land Rev. Settl. Betul. C. Prov.,

1901 ; Crop Exper., Bomh.]

Ulnd Onpa.

Waoding.

TUld.

Cost.

Poiaonoos aad
NoD-potomoa*
Ponn*.

PENNISETUM TYPHOIDEUM, Itirh. : Fl Br. Ind., yil, 82- D.KP.,

9 ; Duthie, Fodd. Grass. N. Ind., 1888, 18 ; Lisboa, Bomb. Grass., 1896,
'[^i-Sh'*

34, and t. ; Prain, Beng. Plants, 1903, ii., 1169 ; Penicillaria spicata, Willd., _ >.

Duthie and Fuller, Field and Garden Crops, i., 30-2, t. vii. ; Gramine.b.

The Bulrush, Cumboo or Spiked Millet, hdjra, lahra, kasa-jonar, jondhariya,

lendha, Jcamhu, gantelu, sajja-lu, sajje, mattari, etc. A tall erect grass,

5 to 6 feet high, probably of African origin.

CULTIVATION.—Though grown to a less extent than judr {Sorf/Imm Cultiva-

rulffftre), its cultivation is geographically very similar and comprises ox- tion.

tensive tracts in Northern, Western and Southern India. The following

were the acreages in British India during the three years ending 1905-6 :

—

14,137,482 in 1903-4 ; 10,369,765 in 1904-5; and 11,630,710 in 1905-6.

In the Native States :—1,382,473 in 1903-4 ; 1,305,446 in 1904-5 ; and

893,949 in 1905-6.

Bengal.—This crop may be described as unimportant, the area fluctu-
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Mixed
Cultivation.

atingbetween 30,000and 60,000acres. Accordingto Mukerji (Handboohlnd.

Agri., 1901, 259) it is grown on poor, free, dry, sandy soil. Village refuse is

sometimes used as manure, but no irrigation is required. Itissown at the end
of July at a rateof 6 to 101b. seedper acre. Harvesting takes placein October

and November, andthe outturn of grain amounts tofrom 300 to 5001b. per acre.
United Provinces.—The area in 1905-6 amounted to 1,792,526 acres

in Agra and 372,848 in Oudh. In Agra the largest areas occur in Budaun,

200,643 acres ; Agra, 166,787 acres ; Moradabad, 166,014 acres ; Etah,

113,936 acres ; Allahabad, 95,903 acres ; Shahjahdnpur, 99,049 acres
;

Bareli, 87,746 acres. In Oudh, Hardoi, 130,771 acres ; Unao, 59,738 acres
;

Sitapur, 47,884 acres ; Lucknow, 36,588, acres, etc. According to Duthie

and Fuller it is a kharif crop, sown a little later and reaped a little earlier

than judr ; is accordingly a useful substitute when sowing has been delayed

through floods or failure of the rains until judr is impossible. It is rarely

sown alone, but generally mixed with the same minor crops as are grown
with judr, except that mung {Phaseoltis radiatus, Linn.) is usually re-

placed by moth {I*. aconitifoUtis). It generally occupies poor, light

soil, and requires less rainfall than judr. It is never manured and rarely

irrigated. The land is ploughed one to four times and the seed (mixed

with that of the subordinate crops) sown at the rate of 2J to 3 seers per

acre. There should be at least one weeding. The grain ripens towards

November, when the heads are cut of? and carried to the threshing-floor.

The cost of cultivation is estimated at Rs. 9-8a. per acre, and the outturn

varies in different localities from about 5| maunds of grain to 7 maunds,
and the outturn of dry fodder about 30 maunds. [Cf. Agri. Ledg., 1895,

No. 17,233 ; Nevill, Bist. Gaz. U. Prov. ; Cawnpore Exper. Farm Repts.]

Central Provinces and Berar.—The area in 1905-6 was 40,608 acres

in the Central Provinces and 55,188 acres in Berar. In the former ;

—

Nimar, 22,146 acres, and Narsinghpur, 11,470 acres ; and in the latter

cultivation is almost entirely in Buldana with 46,080 acres.

Rajputana and Central India.—The crop is grown largely in the

Native states, especially in Alwar, where in 1905-6 the area was 221,604

acres ; Bharatpur, 193,465 acres ; Gwalior, 184,426 acres ; Marwar, 165,692

acres ; Jaipur, 79,093 acres ; Mysore, 39,944 acres. In Ajmir-Merwara the

area was 32,043 acres. The crop is sown at the same season as barley

(June-July), and on dry lands only. The average yield is stated to be
1-73 cwt. per acre. [C/. Watson, Rajputana Dist. Gaz., 1904, i.. A., 46, 56.]

Panjab and North-West Frontier.—Bdjra is largely grown in the

districts of the Panjab, and in the dry elevated tracts south of Rawalpindi
it constitutes the principal kharif crop. In 1905-6 the area was 829,269

acres. The largest shares are as follows :—Jhelum, 108,684 acres ; Gujrat,

103,624 acres ; Rawalpindi, 94,766 acres ; Attock, 68,357 acres ; Gurgaon,
66,091 acres ; Hissar, 64,345 acres ; Shahpur, 55,746 acres ; Delhi, 21,016

acres ; Rohtak, 13,219 acres. In the North-West Frontier the area was
71,355 acres, mainly in Kohat. During the year under review the area

seriously declined. In the districts of Hissar, Rohtak, Gurgaon, Delhi

and Karnal it fell from 1,135,674 in 1904-5 to 169,116 acres in 1905-6.

The average yield for the year 1901-2 was 407 lb. per acre in the Panjab,
402 lb. in the North-West Frontier. In Dera Ghazi Khan it is the most

Important Crop, important crop after wheat, and in the Rawalpindi district is the staple

of the autumn harvest. It thrives everywhere in the plains at the

base of the Salt Range, and in untoward years is usefully replaced by til

870

Cost.

Tidd.

C. Prov.

Native
States.

Seasons.

Yield.

Panjab.

Areas.

Yield.

I



THE SPIKKl) MILLBT

Soitai

BoUtteo.

CNtlttTsUoo.

PBNNI8BTUM
TYPHOIDEUM

Cultivation

(Senamum inUirum) or somo of the puUes. In thn KArnil diatrict it

thrives best on a sandy soil, and is thinly b<' the first rainfall,

mixed with the sned of somo small puUo. In < is sown between
April and August, and is the principal kkarif crop on the haranx {i.e. imr-
unirrigatod) lands of the district. The crop is generally cut in October.

In the Banna district it is largely grown on the stiflrr thai soils. It is

sown at the rate of 2 to 5 seers per acre from the middle of March to

end of July. The Erst-sown crops ripen about the middle of Augtut,
and ears are plucked as they ripen till early in December. [C/. Diit. Gas.

Panjab ; SeUl. liept^. Panjab.]

Bombay and Sind.—The area in 1905-6 was 4,354,437 acres in Bombay Bombay.
and 867,400 acres in Sind. In Bombay the largest areas were :—Ahmad-
nagar, 904,590 acres; Nasik, 808,469 acres; Poona, 681,413 aoies ;

Khandesh, 583,686 acres ; Satara, 366,940 acres ; Bijapur, 340,560 acres ;

Kaira, 218,159 acres. In Sind, Thar and Parkar, with 406,033 acres, and
Hyderabad with 338,221 acres, are the chief localities.

MoUisou says it is entirely a rain crop, occupying the lighter descrip-

tion of soils in all districts of moderate rainfall. The crop does best when
the climate is moderately dry and when the monsoon comes in downpours,
with plenty of sunshine between the showers. Except in parts of Khandesh
it is always a mixed crop, and as such may be grown continuously on the

same land. But rotation is also frequent. In the lighter soils of Khandesh
it is considered a good preparation for varddi cotton. In the sandy soils

of Kaira, Ahmadabad, etc., it is rotated with kodra {l*tmfnUam itrrobi- Miwd

culatam), sundhia {Sorf/hum hicolor), judr {Sorj/hum vulffure), etc.

In the light soils of the Deccan it is rotated with judr, niger-seed, etc. In

the Deccan the subordinate crops with bdjra (= bdjri in Bombay) are,

separate rows of tur {Cajauus indiruH) and a sprinkling of udid

{r/iftseolns Muuf/Of Linn.), math (/*. aronitif'oliuft), kulthi (Dolir/tott

bijlorti.s), ambadi {Ifibiscit.** rannahinuH), etc. In Gujarat the most

common subordinate mixture is perennial rozi cotton in rows and tnalh in

amongst the bajri, but two or more of the following may also form sub-

ordinate crops, viz. mag {VhuHeoltu* vadiatus, Linn), chola (Vignti

(Jutjaufi), guvdr, tur or tuver {('fijanns imliriin), sesamum and sheria

{Hibi.'iru.*( cuunahin hh).

In Gujarat the land should be ploughed two or three times after the noaghinf*.

first fall of rain, then left for some time. The field should again be ploughed

shortly before sowing. Sowing takes place between 1st and 15th of July.

The seed-rate mixture recommended is as follows :

—

hajri, 6 lb. per acre ;

guvdr, 1 lb. ; maih, 1 lb. ; mag, \ lb. ; sesamum, \ lb. ; ambddi or sheria,

J lb. ; tuver, 1 J to 2 lb. All are mixed together before sowing, except

tuver, which is sown separately in every fourth row. The seed is drilled nrui Sown,

in rows about 15 inches apart, and the surface then levelled. When the

seedlings are about 6 inches high, the crop is bullock-hoed and hand-

weeded, and again when 2 feet high. A crop sown in early July will be

ripe the beginning of October. It is reaped with a sickle close to the

ground, left lying in the field for several days, and then stacked.

Mollison gives the following outturn (grain, seed or by-product) from TWd.

a well-managed field in the Kaira district :

—

hajri, 900 lb. ; math, 120 lb.

;

guvdr, 80 lb. ; sesamum, 60 lb. ; sheria, fibre. The cost of cultivation he Cou.

estimates at Rs. 26-la. per acre. [Cf. Crop. Exper. Bomb. Prea. ; Mollison,

Textbook Ind. Agri., 1901, iii., 18-23.]

871



PETROLEUM
THE BAJRA MILLET

Madras.
Areas.

Sdls.

Mixed
Cultivation.

Burma.

Pood.

Bread.

Fodder.

Madras and Mysore.—The total area in 1905-6 was 3,004,717 acres

in Madras and 39,944 acres in Mysore. In Madras the largest areas occur

in Coimbatore, 580,299 acres ; Salem, 376,257 acres ; Cuddapah, 341,311

acres; South Arcot, 276,284 acres ; Guntur, 255,511 acres ; Trichinopoly,

173,721 acres ; North Arcot, 133,643 acres ; Madura, 164,194, etc. In

Mysore, Chitaldrug had 33,448 acres.

In the Godavari district it is grown on regada, lanka and sandy soils.

The ground is manured in March by penning cattle or sheep on it, and in

May it is ploughed twice every six days for three weeks. The ground,

both then and at the time of sowing, should be moist. The seed, which
should be the previous year's produce, is sown in June, 4 seers to the acre.

In Coimbatore it is cultivated on dry lands, except black. It is often

grown as a mixed crop with cotton, castor-oil, pulses, etc. The land is

ploughed in April, during the heavy rains, after having been manured.

In July-August it is again ploughed, and the seed, mixed with various

pulses, is sown broadcast, with ddl or beans in rows a few feet apart.

After six weeks the crop is interploughed and occasionally weeded. In

November-December it is reaped by cutting off the ears as they ripen.

The pulses are gathered gradually up to February, when the himhu stalks,

beans, etc., are all pulled up together, leaving the cotton and castor only.

Burma.—In 1905-6 the area was 74,802 acres, all in Upper Burma,
and chiefly in Myingyan, 42,958 acres, and Magwe, 26,526 acres.

Diseases.—An interesting account of the disease known as

Sclerospora graniinicola is given by Butler in the Memoirs of the

Department of Agriculture, India (1907, ii., No. 1). As Butler points out,

however, it is not usually of sufl&cient intensity to attract much attention.

[Of. Maxwell-Lefroy, Mem. Deft. Agri. Ind., 1908, ii., 9.]

FOOD AND FODDER.—The grain is used chiefly by the lower classes

of Natives, and in many parts of India is their staple Food. The flour,

made into cakes or bread with butter-milk, is considered more nutritious

than rice. In Khandesh it is often eaten with butter and various condi-

ments. The following is the analysis published by Leather {Agri. Ledg.,

1901, No. 10, 370 ; 1903, No. 7, 151, 154, 181) :—moisture, 8-77 per cent.
;

oil, 5*33 ; albuminoids, 9-52 ; soluble carbohydrates 73-52 ; woody
fibre, '78

; soluble mineral matter, 1'73
; sand and silica, '35

; total

nitrogen, 1*61
; albuminoid nitrogen, 1'51.

In the Panjab, hdjra is occasionally grown for Fodder and in un-

favourable seasons may be given to cattle in the green condition, especially

if the crop has proved a failure. The stalks, after the grain has ripened,

are more or less utilised in all the provinces where available. In the
Karndl district it is said that in some of the higher villages the stalks,

called ddndar, are even stacked and preserved until required, when they
are chopped up and given to cattle along with green fodder. Bdjra straw
is much more generally employed as a cattle fodder in the Madras
Presidency than in most other provinces. \Cf. Church, Food-Grains of

Ind., 1886, 56-9.]

PERFUMERY (see Oils, p. 820).

D.E.P.,
vi., pt. i.,

157-80.
Petroleum.

PETROLEUM ; Ball, in Man. Econ. Geol. Ind., iii., 124-54 ; Fritz

Noetling, Occur, of Petrol, in Burma, in Mem. Geol. Surv. Ind., 1897, xxvii.,

pt. 2 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 1905, xxxii.,
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pt. 1,69-77; 1906, xxxiii.,pt. 1,15; 1907, xxxvi., pt. 2. 77. The miUi-hd-M,
knla salajit, minak tanah, tnanyenney, manti-tai/ilam, yi-nd, etc. Petrolenm,
otherwise known as mineral or rock oil or naphtha, iscHscntijillva mixtare
of hydrocarbons of the paraffin and olefine series. Ito< > d in looiie-

textured conglomerates and sandstones, in which its di.-.; , ...ui.oii is similar

to that of water in porous strata, being retained by impervious beds of clay.

It may exudo through any accidental fissure at the surface of the earth
and thus form natural oil-springs, but is chiefly obtained by boring through
the impervious covering strata into the oil-sands below, from which the
oil may be raised by pumping ; or it sometimes " gushes " out by preasure

of the associated gaseous hydrocarbons. As to its origin, vrft-ious theories Oiic<n.

have been advanced, such as that it is derived from the action of water on
strongly heated iron carbide contained in the interior of the earth : and
that it has been formed by the decomposition of the remains of animal
matter at a high temperature or in contact with saline deposits, and the
subsequent resolution of the more permanent fatty constituents into

hydrocarbons and free carbon dioxide. Ball remarked on this subject,
" There can be little doubt that the formation of petroleum is intimately,

though obscurely, connected with the presence of salt, otherwise it would
be difficult to account for the simultaneous occurrence of petroleum and
brine-springs, which have been observed in India, as well as in Pennsyl-

vania and Virginia."

Although much progress has been made in developing the petroleum

resources of India, at the present day, according to Holland, these afford

little more than 1J per cent, of the world's supply. The chief sources are

the United States and Russia, which together produce about 90 per cent.

[C/. Redwood, A Treatise on Petroleum, 1906, for an account of the chief

occurrences and a full bibliography.] The following figures show the

huge increase in the Indian production within recent years :—1890, indi*n

4,132,287 gallons; 1895, 13,003,748 gallons; 1900, 37,729,211 gallons;

1904, 118,491,382 gallons ; 1906, 140,553,122 gallons. The traffic of 1906

on 1905 represents an expansion of 22'6 per cent.—mainly in the new
Singu field, of which it is believed a large portion is still held in reserve.

OCCURRENCE.—According to Holland, petroleum in India is confined

to the two systems of folded rocks at either extremity of the Himalaya

—

(1) the Iranian on the west, including the PanjAb and Baluchistan, and
continued beyond British limits to Persia, and (2) the Arakan system on
the east, including Assam and Burma, and continued to the oil-fields of

Sumatra, Java and Borneo. In both areas the oil is associated with

tertiary strata.

Panjab and United Provinces.—The districts from which oil has

been reported are Shahpur, Jhelum, Bannu, Kohdt, Rawalpindi, Hazdr&
and Kumaon. The output, however, is small, ranging between 1,000 to

2,000 gallons a year. In 1903 it amounted to 1,793 gallons, and in 1906

stood at 871 gallons.

Baluchistan.—The early efforts made to develop the oil resources in Northern
different parts of Baluchistan have been described in the Dictionary. The Indi»»

most prominent of these are near Khotan in the Marri hills and Moghal

Kot in the ShirAni country, where springs examined in 1891 were found

to yield oil of a high quality. Holland says that the oil-spring in the

neighbourhood of Moghal Kot affords a good illustration of the way in Hogtwi xot

which a country, well endowed with the conditions necessary for the
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production of petroleum, may lose its resources by destruction of the

natural reservoirs. " Tlie Moghal Kot oil-bearing beds form a very open
anticlinal fold, whose axis pitches to E.N.E., and if the dome possessed the

necessary plastic, impervious envelope, the oil rising up from below would
have become concentrated in the porous beds which form the saddle, but

for the fact that along this line the rocks are more easily eroded by surface

water, and the anticline thus forms the gorge of a river by which the rocks

have been opened to permit the waste of oil for an indefinite time
"

(Holland).

[C/. Holland, Min. Oil from Suliman Hills ; also Oldham, Rept. on Oil Locality

near Moghal ^ot, in Rec. Geol. Surv. Ind., 1891, xxiv. pt. 2, 83-97 ; De La
Touche, Rept. on Oil Springs at Moghal Kot, in Rec. Geol. Surv. Ind., 1892, xxv.,
pt. 4, 171-80; also Rept. Exper. Boring at Sukkur, 1895, xxviii., pt. 2, 56-8;
Progress of Petrol. Operat. in Baluchistan, Govt. Publicat. Simla, Jtme 13, 1892.]

Assam.—In 1865 the springs in the Assam oil-fields were visited by
Medlicott, who stated that, though the discharge was small, they were
the most promising he had seen. In 1867 a Calcutta firm obtained per-

mission to prospect and struck a promising oil-spring at a depth of 118 feet

near Makum, but nothing more was done till 1883, and very little develop-

ment occurred in the following sixteen years. These oil-fields were first

systematically reported on by Mallet {Mem. Geol. Surv. Ind., 1876, xii.,

356), and were again examined by Mr. R. A. Townsend, Superintendent

Petroleum Works, Baluchistan. According to Mallet, the oil-springs may
be classified for commercial or leasing purposes into the following districts

—(1) those of the Tipam Hill, north of the Dihing
; (2) those of the range

between the Dihing and Disang
; (3) those of the Makum coal-field, south

of the Dihing between the Dirack and Tirap rivers
; (4) those to the east

of the Tirap. The chief locality is that of the Makum coal-field, the best

wells being at Digboi. In 1899 the Assam Oil Company was formed with
a nominal capital of £310,000 (Holland, Rev. Min. Prod. Ind., I.e. 75).

The result was that the output rose from 623,372 gallons in 1899 to

1,756,759 gallons in 1902; 2,585,920 gallons in 1904; and 2,733,110
gallons in 1905.

,

Holland observes that " the belt of tertiary rocks extending from the

north-eastern corner of Assam for about 180 miles south and west shows
frequent signs of oil, nearly always in association with coal and sometimes
associated with brine-springs and gas-jets. The series of earth-folds in

which this corner of Assam occurs stretches southwards to Cachar, where
oil-springs are also known, through the little-known Lushai hills into

Arakan, and in the same system of parallel folds occur the oil-fields of the
Arakan coast on one side of the Yoma, and those of the Irrawaddy valley

on the other." [C/. Repts. of Assam Oil Coy., Ltd., 1900-3.]

Burma.—Holland furnishes the following brief account of the areas of

Burma that are actually worked at the present day. " The most pro-

ductive oil-fields of Burma are those on the eastern side of the Arakan
Yoma, in the Irrawaddy valley, forming a belt stretching from the Magwe
district, in which the well-known field of Yenangyaung occurs, through
Myingyan, in which Singu occurs, across the Irrawaddy into Pakokku, where
Yenangyat is situated. Oil is, however, known further south in Minbu,
Thayetmyo and Prome, and further north in the Chindwin valley, but
these areas have not so far been thoroughly prospected, and the great

development which has recently taken place has been the direct outcome
of work in the three fields, Yenangyaung, Yenangyat, and Singu."
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1^^ *' Yenaugyaung, the best known and most developed of the fields, still

Kolds the lead aH producer. The oil in this area has been worked by Native
wells on both sides of the dome for well over one hundred yean, and before
1886 the annual yield was generally over two million gallons, but soon
after systematic drilling was introduced in the central Kodaung tract in

1887, the output gradually rose to over 10 million gallons in 1894, and last

year, 1903, reached a record of 56,920,662 gallons." In 1904 the output
of Yenangyaung was 73,428,960 gallons, and in 1905, 86,648,749 gallons.

" Yonangyat yielded very small supplies of petroleum before 1891,

when drilling was started by the Burma Oil Company. The expansion
was slow until 1894, when 324,086 gallons were produced, but rose rapidly
to 6,036,088 gallons in 1898, to 22,665,518 in 1903." It has since, however,
dropped to about 18| million gallons a year.

" Singu has suddenly come into prominence. Petroleum was first

struck by the Burma Oil Company in this area on October 30, 1901, and
arrangements were then made to provide tanks for its reception. Pro-

duction did not consequently begin till 1902, when only 174,880 gallons

were turned out, with the opening of the new wells, but the output jumped
up to 5,617,381 gallons in 1903 ; 23,677,450 gallons in 1904 ; and 37,541,177

gallons in 1905. The crude oil first obtained had a specific gravity of

0'8247 and flash-point under 40° F., in consequence of which primary stilb

were erected on the field to remove the light naphthas before transport to

the Rangoon refineries."

" Besides the Upper Burma oil-fields, the islands off the Arakan coasts,

noted for their mud volcanoes, have also been known for many years to

contain oil deposits of uncertain value. The chief operations have been
carried on in the Eastern Barongo Island near Akyab and on Ramri Island

in the Kyaukphyu district. During the past six years the average output
of the former area has been 42,926 gallons, whilst in Kyaukph}^! the output

in the same period has averaged about 100,000 gallons, with a distinct

tendency to decline," but the output from these islands is now rapidly

diminishing.

The total production of oil in Burma in 1905 amounted to 142,063,846

gallons. The output of the various oil-fields was as follows :—Akyab,

53,455 gallons ; Kyaukphyu, 60,647 ; Yenangyaung, Magwe, 85,648,749 ;

Singu, Myingyan, 37,541,177 ; Yenangyat, Pakokku, 18,759,818.

[C/. Fritz Noetling, Rept. Petrol. Indust. Upper Burma, 1892 ; Upper Burma
Oaz., 1900, ii., pt. 1, 249-77 ; 1901, u., pt. 2, 300, 400-1 ; Max and Bertha
Ferrars, Burma, 1900, 129; Niabet, Burma under Brit. Rule and Before, 1901,

i., 392-5 ; Rept. Rangoon Chamber of Comm., 1901, 52 ; 1902, 98 ; Petrol. Induct,

in Burma, in The Empress, Aug. 1903, 1-8.]

Properties and Uses.—For particulars regarding the introduction and

expansion of the demand for kerosene oil for illuminating purposes in India,

the reader is referred to the particulars given under Oils (see p. 812).

The following information on the composition and uses of petroleum is

abstracted mainly from the account published by Mr. Edniond O'Neill

{Develop, of Petrol. Indust., 1901). Chemically considered, petroleum is a

liquid of varying composition. The colour ranges from clear water, white

through shades of yellow, amber, and brown to black. Its viscosity varies

from great mobility to a thick tar-like mass, and its specific gravity from

0771 to 1-020. The refractive index and coefficient of expansion are high

and the specific heat is low, but both vary in oil from different places.

Oils from the same locality usually resemble one another, but not always.
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Grade Oil as
Fuel.

Gas.

Kerosene.

Benzene.

ParaflB.n.

EMuification.

RecryBtallisation,

Legisla-
tion.

Flashing-point.

Apparatus Used.

Crude petroleum is used to a very slight extent otherwise than as a

fuel, a mixture for insecticides and for coarse lubrication. A quantity is

also used in gas-making. For other purposes it must be refined, and this

is effected by distillation. The crude oil is made up of a number of pro-

ducts of different boiling-points, some gaseous, some liquid, some solid.

On boiling the oil and condensing the vapours, first the gaseous, then the
liquid, and then the solid pass over, leaving a non-volatile residue. These
distillates and the residue are themselves made up of a number of different

bodies that may to a certain extent be separated. The most valuable of

these is the illuminating oil, known also as Kerosene, coal oil, burning
naphtha and by various other names. The portions of the distillate

boiling at lower temperatures than the illuminating oils are also of com-
mercial value. They are known as gasolenes, rhigolenes, ligroines, ben-

zenes, petroleum spirits, etc. Their principal use is as solvents for fats,

oils, varnishes, paints, and as fuel for gas engines, gas machines, ice-

making machines, and other purposes. The higher boiling portions of the
distillate are employed chiefly as lubricants. Still higher boiling portions

that condense to solids and semi-solids are known as vaselines and
paraffins.

Simple distillation is not sufficient to prepare the above substances,

so that they can be satisfactorily used. They must be purified. This
usually consists in distilling, washing with acid (mostly sulphuric), alkali

(usually soda or ammonia)," and water. Sometimes the distillates are

sprayed through air to remove malodorous constituents. Some of the
oils are bleached either by the sun or by chemical reagents, or they may
be filtered through charcoal or bone-black. In the case of solids, re-

crystallisation is ordinarily resorted to, i.e. the body, such as paraffin, is

dissolved in some of the low-boiling constituents, usually naphtha, and
the solution cooled in ice and salt. The paraffin thus crystallises out.

[Anal, of Petrol., in Rec. Oeol. Surv. Ind., 1891, xxiv. pt. 4, 251 ; Engler, Ghem.
Qual. of Petrol, from Burma, 1 894, xxvii., pt. 2, 49-54 ; Hurst. Soar) Making,
1898, 56-7 ; Thorpe, Diet. Appl. Ghem., 1900, iii., 111-20.'^

Tests and Legislative Measures.—The term " Flashing-point " is

technically employed to designate the temperature at which any sample
of petroleum or its products begins to give off sensible quantities of in-

flammable vapour. To prevent accidents it was enacted by the American
Petroleum Act, and by the British Petroleum Act of 1871, that no petroleum
oil should be used for burning in lamps which gave off inflammable vapours
at any temperature below 100° F. (38° C.) when tested in an open cup
described in the schedule of the Act. The increase in the consumption of
the article, however, between 1871 and 1877 necessitated the adoption of
a system of testing less liable to vary. The question was referred to the
late Prof. Sir F. Abel, who proposed the use of a closed vessel to be
heated in hot water, with a standard flashing-point of 73° F., equivalent to
100° on the open-cup system. This proposal was eventually adopted as
the basis of the EngUsh Petroleum Act of 1879. The law under which
petroleum is tested in India is Act XII. (1886), in which the testing
apparatus prescribed is an improved form of Abel's. Several other modifi-
cations, based on the special conditions attendant on the application of the
test in a warm cHmate, have also been incorporated in the schedule of the
Act. As changes of pressure influence the flash-point, a table showing the
corrections to be applied for variations in barometric pressure is also
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appended. Dangerous petroleom is defined as petroleum having *
point below 76° F., but a consignment guaranteed unifonn is not to b«
considered dangerous i{ it has an average flash-point of 73'' and no
sample flashes below 70" F.

Revenue.—In 1888 an import duty of half an anna a gallon was levied

by the Government of India on petroleum, and in 1899-90 the reveime
obtained amounted to Rs. 1,62,392. In 1894-5 this tax was doubled, as

?art of the means adopted to reduce the large deficit which then existed,

'he revenue from petroleum in that year was Rs. 3,17,995. Since 1894
the tax has remained at 1 anna per gallon, and the revenue thus obtained
during the five years 1900-6 amounted to the following figures :— 1900-1,

Rs. 49,29,432 ; 1901-2, Rs. 53,05,104 ; 1902-3, Rs. 53,79,857 ; 1903-4,

Rs. 43,99,912 ; 1904-5, Rs. 45,88,289 ; 1905-6, Rs. 36,64,723 (^£244,314).
TRADE. Internal.—The movements within India itself are instructive.

Thus the total recorded Exports of internal trade transactions by
rail and river in 1904-5 amounted to 4,366,522 cwt. ; in 1905-6, 4,458,544

cwt. ; and in 1906-7, 6,194,699 cwt. Of that amount Bengal exported

2,592,587 cwt. ; Bombay port, 1,531,394 cwt. ; Madras ports, 983,133
cwt. The chief impgrtinq provinces were Eastern Bengal and Assam,
1,294,710 cwt. ; Madras, 892,290 cwt. ; United Provinces, 851,335 cwt.

;

Bombay, 678,944, cwt. ; Calcutta, 642,135 cwt. ; Central Provinces and
Berar, 587,547 cwt. The total coastwise transactions may be represented

by the following quotations :

—

Imports, 1901-2, 17,187,223 gallons, valued

at Rs. 70,97,587 ; in 1903-4, 40,469,364 gallons, valued at Rs. 1,62,72,273

;

and in 1906-7, 66,065,365 gallons, valued at Rs. 2,40,54,01 1. Of Exports,
Burma supplied in 1906-7, 58,572,648 gallons, and Bengal, 1.231,537

gallons. Of that supply Bengal took 33,074,834 gallons ; Bombay,
9,226,720 gallons; Sind, 2,428,796 gallons; and Madras, 8,896,029

gallons. But in addition to Indian petroleum, foreign oil is carried along

the coast. In 1901-2 this came to 6,069,534 gallons, and by 1906-7 had
decreased to 2,304,032 gallons, the major portion being from Bombay to

Madras, Kathiawar and Goa.

The Trans-frontier export trade in petroleum shows in recent years

a steady increase. In 1904-5 the figures were 160,559 cwt., valued at

Rs. 10,65,506 : 1905-6, 180,748 cwt., valued at Rs. 11,15,212 ; 1906-7,

178,533 cwt., valued at Rs. 11,81,921. The largest quantities go to Nepal,

viz., in 1906-7, 100,938 cwt., while considerable quantities are also conveyed
to the Shan States and Kashmir. The imports during the same period are

unimportant, amounting in 1906-7 to only 66 cwt.

External (^Foreign) Exports.—The foreign Export trade in petroleum

has sprung into eminence within the last two or three years. The
following are the exports of kerosene and paraffin wax for the period

1900-7 :—1900-1, 258,752 gallons kerosene, valued at Rs. 1,29,376, and
37,943 cwt. wax, valued at Rs. 7,94,551 ; 1901-2, 16 gallons kerosene,

valued at Rs. 8, and 54,097 cwt. wax, valued at Rs. 9,45,443 ; 1902-3,

2,085 gallons kerosene, valued at Rs. 1,050, and 56,464 cwt. wax, valued at

Rs. 10,43,149 ; 1903-4, 913,908 gallons kerosene, valued at Rs. 4,27,692,

and 43,894 cwt. wax, valued at Rs. 8,13,128 ; 1904r-5, 4,076,139 gallons

kerosene, valued at Rs. 19,99,413, and 54,707 cwt. wax, valued at Rs.

11,13,777 ; 1905-6, 1,766,566 gallons kerosene, valued at Rs. 8,83.151,

and 56,795 cwt. wax, valued at Rs. 11,58,394; and in 1906-7, 24,684

gallons kerosene, valued at Rs. 10,928, and 60,208 cwt. wax, valued at
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Trade MINERAL OIL

I mports.

Bussia and the
United States.

Beceut Betums.

Foreign and
Local Supplies.

Prices.

Es. 12,42,60L Exports of mineral oils, other than kerosene, amounted

in 1904-5 to 164,253 gallons ; 1905-6, 12,962 gallons ; and 1906-7, 881,452

gallons. India also re-exports large quantities, amounting in 1904-5 to

2,097,472 gallons ; 1905-6, 1,161,012 gallons ; and in 1906-7, 486,676

gallons.

Imports.—The Imports of mineral oils are large and important. Accord-

ing to Holland, during the years 1897-1903 they averaged nearly 85J million

gallons, valued at £2,314,801. Of the two great producing countries,

Russia and the United States, which during the years in question supplied

between them about 93-5 per cent, of the imported foreign oil, Russia has

been gradually increasing its predominance over the States. " In 1897-8

Russia contributed 58-1 per cent, of the imports and the States 29-7, but

in 1901-2 the former had secured 85-5 and the latter only 9-5 per cent, of

the Indian custom, though a slight reversal occurred in 1902-3 " (Holland).

In the Imperial Gazetteer of India (iii., 139) later particulars are given.

Of the imports, it is said of the foreign oil that " about 75 per cent.,

amounting to 64 million gallons a year, comes from Russia, and 19 per

cent, from the United States, while large quantities are now being obtained

from the productive fields in the Dutch East Indies."

In the Review of the Trade of India (1905-6, 15-6) the total value of all

mineral oils imported in that year into India is stated to have been Rs.

222-9 lakhs, or 32 per cent, less than in 1904-5. Of this total, Rs. 178-3

lakhs, or just 80 per cent., had reference to kerosene. During the years

1900-6 the imports of kerosene {omitting last three figures) are quoted

as follows :—1900-1, 72,602 gallons, valued at Rs. 3,10,34; 1901-2,

91,467 gallons, valued at Rs. 3,51,57 ; 1902-3, 81,451 gallons, valued at

Rs. 3,14,61; 1903-4, 71,559 gallons, valued at Rs. 3,07,58 ; 1904-5,

76,190 gallons, valued at Rs. 2,97,56 ; 1905-6, 50,949 gallons, valued at

Rs. 1,78,32. During the same period, it is interesting to note that the

exports from Burma {omitting last three figures) rose from 8,269 gallons,

valued at Rs. 33,53, in 1900-1 to 47,160 gallons, valued at Rs. 1,62,34,

in 1905-6, and that while in 1905-6 the imports of foreign kerosene

declined by 33 per cent, in quantity and 40 per cent, in value on the

imports of the previous year, the exports from Burma to India are

stated to have increased by 10 per cent, in both respects.

Analysing the figures of supply, we learn that Russia gave to India

{omitting last three figures) in 1901-2, 84,478 gallons, and in 1905-6,

7,617 gallons ; the United States, 5,768 and 22,332 ; the Straits Settle-

ments, 1,023 and 10,391 ; and Sumatra, nil and 5,401 gallons. As a

parallel to these records, it may be here added that Burma suppUed India

in 1901-2 with 13,463 gallons, and in 1905-6 with 47,160 gallons. It is

also stated that " case oil " is giving place to " bulk oil " importation, and
that " more than half of the above decline in total imports is to be traced
to the falling off of 11^ million gallons in arrivals of case oil from Russia
alone, this being due to the destruction and anarchy that prevailed in the
Russian oil region."

Prices.—The following average prices in Calcutta, during 1905-6, of

various classes of kerosene are quoted in the Review (I.e. 16) :—American,
Chester, per case, Rs. 4-2-9 : Russian, Rising Sun, per case, Rs. 3-10-6

;

Anchor, per case, Rs. 3-6-8
; Ram, per case, 3-9-7 : Burma, Victoria, per

2 tins, Rs. 2-11-5
; Gold Mohar, per 2 tins, Rs. 2-14-6 : Borneo, Cobra,

per 2 tins, Rs. 2-11-9 : Sumatra, Silver Light, per 2 tins, Rs. 2-11-9 :



ACONITE-LEAVED KIDNEY BEAN
PHASEOLU8
ACONITirOLIUS

Sumatra, Silver Light, per case, R«. 4-1S-8. The prices of American
(Chester Oil, the standard illiiminant, are shown to have been very steady

for the last ten years. In 189() -7 the average prirc per case was Rs. 4-S-S,

and in 1905-6, Rs. 4-2-9.

PEUCEDANUM GRAVEOLENS, Itentfi. ; Fl. Br. Ind. ii.,

709 ; Cooke, FL Frt-s. iivmh., 19()3, i., 570 ; Duthie, FL Upper (king.

Plain, 1903, 39G ; Praiii, Bewj. Plants, 1903, i,, 540; UMBKLLiFKRJt. The
Dill or Sowa, sowd, sulpha, baluntshep, samyeit, etc., (Sansk.) misreyd,

satapushpa.
A glabrous herb found throughout tropical and sub-tropical India, and oft45n

cultivated for use as a Veuetabi-k and for its Essential Oil. The fruit yields

on distillation with water 3 to 4 per cent, of an essential oil, which has well-known
BfTEDiciNAi, pro{>ertieH and is also employed for perfuming soap. Both fruit and
leaves are used to impart a flavour to curries. [Cf, The Bower Manuscript
(Hoernle. transl.). 1893-7. 170; Pharmacog. Ind., ii., 128-9; iii., app., IRQ;
VVoodrow, Gard. in Ind., 1903, 344.

J

PHASEOLUS, l.lnn. ; FL Br. Ind., ii., 200-4 ; Cooke, FL Pres.

Bmnh., 1902, 374 9 ; Duthie, FL Upper Gang. Plain, 1903, 223-7 ; Prain,

Beng. Plants, 1903, i., 385-8 ; LEGUMiNOSiE. A genus of twining plants,

usually herbaceous, of which some 15 species are indigenous to India.

P. aconitifolius, Ja^. ; Duthie and Fuller, Field and Garden Crops,

1882, i., 41-2, t. xi. The Aconite-leaved Kidney Bean, moth {math), bhringga,

banmudga kheri, bir mung, matti-kalai, tulka-pyre, kuncuma-pesalu, madki,

etc. A perennial or annual herb, found throughout India from the Himalaya
to Ceylon, ascending the hills to 4,000 feet in altitude, especially in the

north-west.

Generally cultivated in the plains as a hot-weather crop (June-July)

and reaped in autumn {kharif, October-November), and specially suited to

dry, light sandy soils and for green-manuring (Watt, Pests and Blights of

the Tea Plant, 1898, 175, 177). In some localities it is an important crop, as

in the United Provinces, where in 1904-5, together with urd (/*. Munf/Op
Linn.), muiig{l\ radiafutt, Linn.), and lobia ( Viyna €atjany),\t occupied

an area of 1,062,783 acres ; and in Bombay (including Sind), where it alone

occupied in 1905-6, 299,701 acres. Of the United Provinces, Duthie and

Fuller state that it grows on the worst land that can be made to bear a crop.

It is sometimes sown alone, but more often in millet fields, especially of the

spiked or bulrush millet [bdjra). Its cultivation is very haphazard. Two
or three ploughings al^ held sufficient, and the seed is sown broadcast at

the rate of 4 seers to the acre. The highest outturn which could be taken

as an average is 8 maunds to the acre with rather less than double that

amoutit of fodder. Of Bombay, MoUison (Textbook Ind. Agri., 1901, iii.,

85-6) states that this pulse is fourth in importance, and is grown to a

considerable extent in all districts except the Koukan. It is rarely sown

alone, and is a common subordinate crop with bdjra. The best outturn is

obtained on the deep alluvium sands or sandy loams of Ahmadabad and

Kaira. Heavy rain is harmful, and it is most successfully grown with a

well-distributed rainfall of about 30 inches. It ripens after the bdjra

and is reaped in November-December. A fair yield in an average season

may be 120 lb. pulse per acre from a seed-rate of IJ lb. with the value of

the pulse at 40 to 45 lb. per rupee.

The beans are used to a considerable extent in certain parts of India,
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especially in Bombay, as a Vegetable. The pulse is split and eaten as

ddl, also cooked in various ways. It is considered a useful medicinal

diet in cases of flatulence, and as a food in fever. The whole plant is

a valuable Fodder and is frequently grown, either alone or mixed with

some millet, for this purpose exclusively. [Cf. Church, Food-Grains of

Ind., 1886, 152 ; Leather, Agri. Ledg., 1903, No. 7, 152, 156, 181.]

P. lunatus, Linn. ; Kew Mus. Guide, 1907, 68. Lima or DufHn
Bean, kursumbulle-pullie, hunbur-butti, tik-bit-zim, kerow-simbi, kataridabooa

mah, udadyaweli, pegyi, etc. A tall biennial, with long scimitar-shaped

pods and large seeds of variable colour. According to De Candolle, this

is a native of Brazil. In India it is very generally cultivated, especially

in Assam, Burma, Bengal, the United Provinces, the Panjab, etc.

According to Firminger (Man. Gard. Ind. (ed. Cameron), 180), the seed shoiold

be sown in the plains during October (or just when the rains are over) and in rows
about 4 inches apart ; on the hills the sowing season is from March to June.
The ripe seeds of the best kinds are pure ivory-white, and, when cooked in a
similar way to haricot or broad beans, are used as a Vegetable and said to have
the flavour of roasted chestnuts. Duthie says the yoixng pods are sliced and
cooked like French beans.

Interest has recently been aroused in this bean owing to the poisonous pro-
perties which the species sometimes exhibits. A report was issued by Dunstan
on its chemical composition {Proc. Roy. Soc, 1903, 72, 285 ; also Agri. Ledg.,

1906, No. 2). The first specimens examined came from Mauritius, where the
plant is raised in a practically wild state and used as a green manure. Chemical
examination showed the presence of a cyanogenetic glucoside (phaseolunatin)

and an enzyme. When these two were brought into intimate contact, the
glucoside was decomposed by the enzyme, yielding, amongst other substances,

about 0"04 to 0*09 per cent, by weight of prussic acid, the largest quantity being
found in seeds with dark, purple-coloured testa, and the smallest in seeds with
almost white testa. In partially or wholly cultivated forms, the testa is either

pink with a few purplish spots, pale cream-coloured or even white. Dunstan
states that these are undoubtedly less poisonous than the almost wild type grown
in Maluritius. While the Mauritius beans were being investigated there were
imported into England from India quantities of beans described as Rangoon,
Burma or Paigya beans, which were intended to be used in preparing food-stuffs

for cattle. Plants were grown from some of them, and identified as Jf*. lunattis.

[Of. Bull. Imp. Inst., 1903, i., 16, 115]. Subsequently authentic samples of the
beans were procured from Pakokkvi district, Burma, and these were found to

contain 0'009 per cent, of prussic acid, a quantity quite sufficient to render them
undesirable for consumption, at any rate in the raw state. Dimstan concludes
by advising the cultivators of this particular bean to grow perfectly white forms
rather than coloured varieties. Leather (Agri. Journ. Ind., 1906, i., pt. iii., 224),

in a paper on Cyanogenesis in Plants, alludes to the poisonous property. " I

have obtained prussic acid," he says, " from Rangoon beans (Phaseoius
Uinatus) and vol (doHcIios tabiab) by simply allowing the crushed seeds to remain
in cold water for a few hours " (see p. 767). More recently, Dim^stan and Henry
(Journ. Board Agri., 1908, xiv., 722-31) have given additional particulars and
reviewed the results obtained by other investigators. They then conclude that
" it is undesirable that any further definite advice should be given to disc(5htinue

the use of Rangoon beans, since in spite of the fact that both the red and white
varieties have now been shown to yield prussic acid, there is at present no evidence
that this is formed in quantity sufficient to be injurious, and although these
beans have been used as a feeding stuff now for some years, no poisoning cases

have been traced to them so far as is known. At the same time, since the beans
yield prussic acid in varying quantity, it is clearly not permissible to recommend
them for use as a feeding material. All that can fairly be done at the moment
is to place the facts on record." [Cf. Church, Food-Orains of Ind., 1886, 155.]

P. Mung'O, Linn., Mant., 101 ; Prain, in Journ. As. Soc. Beng., 1898,

Ixvi., 423 ; var. Roxburghii, Prain, Beng. Plants, i., 387 ; P. Mungo, var.

radiatus, Fl. Br. Ind., ii., 203 (in part) ; Duthie and Fuller, Field and Garden
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HIGHLY PRIZED PULSE

CroTps, 1882, i., 39-40, t. x. The urud (or urd), dord, tireorai-kalai, mdMh-
kulai, ramra, udid, adad, ptUchay-pyre, minu-mulu, hasaru, etc. There
has been some confusion regarding the nomenclature of J*. Muugo and
the species which follows

—

P» raUiotun,—due chiefly to Roxburgh having
transposed the original Linnean names. 7'. Muniio, Linn., is the present
.plant, udid or urd ; while /'. rtuUattm^ Linn., is the pUnt known in the
vernacular as mung. There are two varieties of udid, one with large black
seeds, the other with smaller greenish seeds, and these correspond very
possibly with V. Munyo proper and the variety HosrtnirffhU.

Area.—Urd is the most highly prized of the pulses of this genus, and is

largely cultivated in India, sometimes even in green manuring (see p. 225).
Unfortunately the crop area is not uniformly and continuously recorded,
so that only isolated quotations can be cited. In Bombay (including

Sind) it occupied in 1905-6, 223,281 acres, but it would appear that either

the wrong scientific names have been used in the official publications of

Bombay (and in Mollison's Textbook Ind. Agri.) for this and the next pulse,

or that the names mag, mung and udid have the opposite significations in

Bombay to those prevalent in the rest of India. In the Panjdb in 1904-6
mung and nwwA together occupied 443,307 acres, and in 1906-7, 563,364 acres.

According to Duthie and Fuller, udid is grown commonly as a subordi-

nate crop with millet or cotton, but more often by itself. Sowing takes

place at the commencement of the rains, and the crop ripens, one variety

in August and September, another in October and November. When
grown alone it is sown broadcast at the rate of 4 to 6 seers per acre.

It prefers the heavier classes of soil, and is thus unlike mung, which
prefers lighter soil. In this respect, it will be seen, Mollison holds a

slightly different opinion, since he believes that both beans prefer heavy
soils. Its average outturn when grown alone is about 5 maunds grain per

acre with three times this weight of straw. In Bombay, Mollison states

that udid is grown generally subordinate to judr {Soryhum vul^are) or

other cereals. It is a very important crop in the black soils of Khandesh,
and is grown fairly extensively in Ndsik, Satara, Belgaum, Thdna, and
Ahmadabad. Of the total area during 1905-6, Khandesh had 106,870

;

Satara 33,673 ; Nasik 22,200 ; and Belgaum 14,689 acres. The total rahi

crop came to 2,809 acres, of which 1,482 acres were in Kanara and 731

acres in Kolaba. It is raised mostly as a rain crop, subordinate to judr,

but to a small extent alone in the kharif season, and over a considerable

area in the rahi, chiefly as a second crop after rice.

Uses.—The green pods are eaten as a vegetable and the ripe grain is

the most esteemed of all pulses in India. It is boiled and eaten whole or

after being split, in the form of ddl. Parched and ground to flour it is

made into balls with spice, or is eaten in the form of a sort of porridge or

baked into bread—it is the chief constituent of the wafer biscuit known in

Bombay as pdpad. In the Panjdb it is used in the form of two preparations

known as hari and sepa. Both are prepared by soaking the seed for a couple

of days in slightly warm water, then crushing to a pulp, dr}nng and mixing

with ghi or buttermilk. Both the grain and the straw are valuable as horse

and cattle Food. Medicinally this pulse is highly valued by the Hindus.

[Cf. Sen, Kept. Agri. Suu. Dacca, 1889, 48 ; Banerjei, Agri. Cuttack^ 1893.

79-80; The Bower Manuscript (Hoemle, transl.), 1893-7, 187 : Panjdb Dist. Oax. ;

Rice, Mysore Qaz., 1897, i., 120-1 ; Basu, CuU. of Pulse Crops in Assam Valley,

in Agri. Ledg., 1903, No. 6, 127-31 ; Leather, Agri. Ledg., 1903, No. 7, 162, 166,

182 ; Joret, Les PI. dans UArUiq., etc., 1904, ii., 248.]
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P. radiatus, Linn., Sp. PL, 1753, 725 ; Prain, in Journ. As. Soe.

Beng., 1898, Ixvi., 422 ; P. Mungo, Fl. Br. Ind., ii., 203 (in part) ; Dutkie

and Fuller, I.e. 37-8, t. ix. Green Gram, mung, mag, pessara,

kheruya, hulat, ghora muga, chhimi, pucha-payaru, wuthulu, etc. This

pulse is a native of India and is met with both wild and cultivated

throughout the plains, ascending to 6,000 feet in the outer ranges of the

,

North-West Himalaya. There are three varieties, characterised by having

green, yellow and black seeds. The confusion in nomenclature has

already been explained under 1*. Mungo.
Area.—Mung is cultivated all over the Peninsula, though no estimate

can be given of the total production. In Bombay, where it is returned

separately {Season and Crop Reports), it is the fifth pulse in value,

and occupied in 1905-6, 189,942 acres, and in Sind 32,690 acres.

The most important centres are Dharwar, Ahmadnagar, Khandesh
and Bijapur. In Berar it would appear there were in 1904-5, 29,306

acres under it. The method of cultivation is essentially the same as

for urd. Duthie and Fuller state that it is almost invariably a

subordinate crop in fields of millet or cotton. It is, therefore, a

kharif crop, sown at the commencement of the rains and reaped in

October. Cultivation is the same as for cotton or millet. If sown alone,

the seed-rate is about 12 seers to the acre. It is reaped about a fortnight

before the millet crop, and threshed out by bullocks in the usual way.
Its chief cultivation is the kharif, but in Dharwar, Kolaba and

Kanara it is grown in the rahi season as a second crop after rice. It

is then sown alone, subordinate to judr and other cereals. It does

best on good, deep soil of fairly dense consistency, and with a well-

distributed rainfall of 30 to 35 inches. When grown after rice in

the rabi season, cultivation is the same as for vol {Dolichos Lahlah),
thoughthe seed-rate is rather less (15 to 20 lb. per acre) and the preparatory

tillage more careful. In the Deccan this pulse is sometimes sown alone

in the kharif season as a catch crop before sugar-cane and other irrigated

crops, which are planted in the rahi season (Mollison). The preparations

made from mung are the same as those described for urd.

\Cf. Sen, Rept. Agri. Stat. Dacca, 1889, 48 ; Basu, Agri. Lohardaga, 1890,
i., 68 ; Banerjei, Agri. Cuttack, 1893, 79 ; Rice, Mysore Oaz., 1897, i., 121 ;

Dutt, Mat. Med. Hind., 1900, 149-51 ; Leather, Agri. Ledg., 1901, No. 10, 371 ;

1903, No. 7, 152, 155, 183 ; Basu, Cult, of Pulse Crops in Assam, Agri. Ledg.,

1903, No. 5, 131-2.]
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PHCENIX, Linn. ; Fl. Br. Ind., vi., 424-8 ; Gamble, Man. Ind.

Timhs., 1902, 730-2 ; Prain, Beng. Plants, 1903, ii., 1095-6 ; Brandis, Ind.

Trees, 1906, 644-6
; Palmes. A genus of palms which. comprises some

seven or eight species, all of which yield more or less edible fruits and are

important from an economic point of view.

P. dactylifera, Linn. The Edible Date ; tree = khajur, kasser, mach,
karmah, pind chirdi, tar, perita, swonpalwon, etc. ; fruit = khurma, chuhdra,
kukydn, pind, chirwi, jarikha, tamara, perich-chankay, sombl6n-zi, etc.

;

sindhi, seindi, sendri are names for this tree that denote its origin from Sind.

A tall tree, often 100 to 120 feet, producing, when young, offshoots or
" suckers " at the base of the stem. According to De CandoUe, it has
existed from prehistoric times in the warm-dry zone which extends from
Senegal to the Indus basin, principally between the parallels 15° and 20°.
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IN BIND AND THK PANJAB
PHCBMIX

DACTYUFBRA
Cultivation

CULTIVATION.—In India it in cultivated and BeU-MWD in Bind
and the Southern Panjdb, particularly near Multan, MuMffargarh, the

Bind Sagar Duub, and in the TrauH-InduA territory. Near Dera Ghikzi

Kh&n the troen ar<^ iminerouA, on a strip of country 10 to 12 miles long
from north to soutli. A few are planted in the Kastern Panjdb, at Baharan-
pur, in the (jangos Doah, uiul in Hundelkhand. It in also grown in the

Dec.can uiul (Jnjiirat. In recent years, through (iovernnient agency,

plantations have been sttirted in vurioux placcH, e.g. in Hind. The chief

(lifHculty in cultivating the tree in to secure the exact climatic conditions

necessary for success. [Cf. Sly, Exjter. in Cult, of [JtUea, in Atjri. Jtmrn.
IncL, 1906, i., pt. iii., 256-7.]

CWrna^e.—Fletcher {Agri. Ledg., 1906, No. 1) gives a full account
of the conditions under which successful cultivation is carried on in other

countries. The relative low humidity and rainfall in typical date-growing

regions is a marked feature. Rain at the time of flowering spoils the pollen,

and during the ripening season causes fermentation of the fruit. The
former, in all regions of successful production, is March to May, and
the latter, August to November. Where the best dates are produced,

more than half the total yearly rainfall occurs between November and
March, thus before flowering commences. On an average, rainfall during

the flowering and fruiting season should not exceed 5 inches.

In addition to this amount of rainfall, irrigation is absolutely essential,

for if there be sufficient rainfall to dispense with irrigation, it will be too

great to allow the flowers to pollinate and the fruit to set fully and ripen

well. The requirements as to temperature are peculiar. In a dormant
condition, it can withstand temperature as low as 20° F., but an extremely

high temperature is necessary to enable it to ripen its fruit. Neither

flowers nor fruits are formed unless the mean temperature rises above
64 "S" F., and for the best and latest varieties {e.g. the Deglet Noor, Ayata,

Algeria) the mean temperature for the fruiting season (May to October)

should be above 84° F., and for one month at least above 94° F.

SoUs.—The physical character of the soil, sand, loam or heavy clay

appears to have little influence on growth and productivity, except that

perhaps on light loam and sandy soils it comes to maturity and flowers

and fruits earlier than on heavy soils. It is also peculiar in its indifference

to the quantity of alkali in the soil. Investigations on the soil of

Algerian palm-bearing tracts have shown that though it can grow in soils

with 3 to 4 per cent, their weight of alkali, it does not fruit unless the roots

reach a stratum where the alkali is below 1 per cent., and does not yield

abundantly unless there are layers with less than 0*6 per cent. [Cf. Swingle,

Date Palm and Its Util. in S.W. States, Bureau PL Indust., U.S. Dept.

Agri. Bull, 1904, No. 53.] The alkali in question consists of chlorides

and sulphates of sodium and magnesium.
Propagation.—Propagation may take place by seeds or oflshoots.

The latter method is the best, for if seeds are sown, half the seedlings turn

out males, and, moreover, female seedlings seldom produce fruit equal to

that of the stock. The offshoots are borne at the base of the stem of

trees from 6 to 16 years old. These are removed from the parent when

from 3 to 6 years old. The large leaves are cut away, leaving only the root-

less stump of thd*offshoot, with its bud protected by leaf-stalk and young

leaves. For India, April to September is probably the best time for re-

moval of the suckers. They should be planted out in rows 25 feet apart
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imilar intervals between the rows. Holes 3 feet deep and
broad are made. Half of the excavated earth is mixed with its own
volume of farm-yard manure, with 4 to 5 lb. of oil-cake, and filled in, the

ofEshoot being set in the centre of the hole. Care should be taken not to

cover the central bud and young leaves with earth. These should be

retained a few inches above the level of the ground, and a circular

trench, a foot in width, dug round for irrigation. Transplanted shoots

should be watered every day the first month, twice a week the second

month, and then every month for a year. For the first year, also, they

should be protected from November to March by wrapping them in

straw or matting.

Watering.—After planting out the ofEshoot, its chief requirements are

irrigation and pollination. No general rule can be given with regard to

the amount of water required. This depends on local conditions ; and
further, the palm needs more water during certain seasons of the year than
others. Generally, at the time of flowering (February-March) little or

no water should be given ; from May till the fruit ripens (September),

water should be given liberally.

Maturity.—The age at which palms commence to flower varies with

the character of climate and soil, and the amount of water given. Eight

years from the date of sowing may be stated as the age at which appreciable

quantities of fruit begin to be produced. The male inflorescence consists

of a stout stalk with a large number of slender branches to which the

flowers are attached, the whole enclosed in a sheath, which is at first closed

but later splits open. The inflorescence is cut from the tree generally

immediately before but sometimes after the splitting of the sheath. One
or two of the slender branches bear sufficient pollen for a whole female

inflorescence ; and as a male inflorescence bears over 100 branches, one
suffices to polUnate 50 or 100 female inflorescences, according as one or

two branches are used for each. The female inflorescences are also borne
within sheaths, at first closed, later open. When they open, one or two
branches of the male inflorescence are inserted among its branches. About

Fruiting Season, three months after pollination, two of the three fruits produced by each
fertilised flower fall off, leaving only one to ripen. At this time also (the

beginning of June) some of the clusters of fruit should be removed from
the tree to increase the supply of food to the remainder. About 10 to 12

clusters are usually allowed to remain. The period of ripening varies

from June to October, according to variety and locaUty.
USES.—The tree yields a Gtjm (hukm chil), used medicinally in the Panjdb.

In that province, mats, fans, baskets and ropes are made from the leaves, known
as hhutrd, pattra, khushab. Woodrow (Notes on Journ. from Poona to Nagotna,
in Rec. Bot. Surv. Ind., i., 94) states that a species of Phamix (identified as
jp. rohusta, Hook., /.) grows on the Western Ghats, Poona, known locally as ahcelu,
and is the source of the so-called date-matting made in the district. The petioles
(chhari) make excellent light walking-sticks, and split up they furnish material
for crates and baskets. The fibrous network which forms the sheathing base
of the petioles, called kabdl, khajurkahokla or khajurmunj, is used for pack-saddles
for oxen, and the fibre separated from it for cordage. In the Panjdb the bimch
of fruit stalks, huhdrd, is made into brooms.

From the fresh spathes (called tara) is obtained by distillation tora-water, a
strong but agreeable perfume, which is highly valued by Arabs and Persians but
does not seem to be prepared in India. The date forms a large part of the food-
supply of the countries where it grows plentifully. Even in the Panjab and Sind
it is largely utilised. In Multan the hard and unripe date is called gandord ;

when it turns yeUow, dokd ; when one side becomes soft, dang ; when quite ripe,
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THE DATR^UGAR PALM
PHCENIX

SYLVBOTRIS
Trade

foMm.

Trade,
xporto.

Inportiu

pmd. Find dates niny be ripened on the tree, win di pind^ or ripened after gather-
ing, pind luni. Dates which have thriveUed on the tree are known • kitk ot
kvJean, In Bind tho fruit, when ripe, is designated khurma, and ehuwtm^ whan
plucked before ripe. In Muzaffargarh the rnoet enteenrMid kind b eaOad MnU.
This is split down the middle and dried in the sun. The second beat to ^^JI^hI
find, and is eaten as it comes from tho tree. The least eataecnad, h^gii^ is

boilecl ill oil and water. The terminal biinch or heart of yotiQg leaves (gAeJU)
is preserved when a tree is cut down, and eaten as a vegetable and made
into ctirry. Like f». mtfimttritt, this species also yinhls n saocnarioe juioe, from
whicli SuoAR niui a fermented drink may be prepared ; but it is comparatively
little used for tlu8 puipose, as whou of good quality it is too valuable to be sultjected
to that treatment. The hard kernels of tlio fruit are ground into Food for iuiii«ls,

goats, sheep and horses. The green date, khamdl, is also given to sheep and cattle.

The roasted kernels have been used as a subntitute for coffee. The wood i« light
and fairly diu-able, and is used in Multan and Bind as beanrw for supporting roofs
in Native architecture, and also for water-channels, bridges and other purposes.

TRADE. -Exports.—The exports of Indian dates are not as yet im-
portant ; they have averaged about 130 cwt., valued at Ra. 1,215, during
the four years ending 1904-5, but in 1905-6 were only 34 cwt., valued at
Rs. 364, and in 1906-7, 14 cwt., valued at Rs. 254. The re-exporta,

during the same period, wore as follows :—1900-1, 34,444 cwt., valued at

Rs. 1,69,263 ; 1901-2, 27,632 cwt., valued at Rs. 1,41,939 ; 1902-3,

47,041 cwt., valued at Rs. 2,18,455; 1903^, 26,330 cwt., valued at

Rs. 1,27,277; 1904-5, 22,260 cwt., valued at Rs. 1,24,684 ; 190^-6,

23,542 cwt., valued at Rs. 1,31,373, and in 190^-7, 27,945 cwt., valued at

Rs. 1,69,639.

Imports.—^The foreign supplies, on the other hand, are large and im-
portant ; in 1900-1 they came to 871,272 cwt., valued at Rs. 41,94,972

;

1901-2, 901,006 cwt., valued at Rs. 42,11,091 ; 1902-3, 663,390 cwt.,

valued at Rs. 31,43,967 ; 1903-4, 725,003 cwt., valued at Rs. 36,27,590

;

1904-5, 812,284 cwt., valued at Rs. 40,96,034 ; 1905-6, 867,229 cwt.,

valued at Rs. 44,87,709 ; and in 1906-7, 814,781 cwt., valued at

Rs. 48,37,461. The largest quantities come usually from Turkey-in- Sappiy.

Asia, viz. 479,200 cwt. in 1906-7; Arabia, 238,101" cwt. ; and Persia,

73,863 cwt., and are received chiefly by Bombay and Sind, which took

as their shares 562,335 cwt. and 205,571 cwt. respectively.

[Cf. The Bower Manuscript (Hoemle, transl.), 1893-7, 121 ; Baber, Memoirt
(Leyden and Erskine, transl.), 326 ; Purchas* Pilgrimes, 1626, v., 664-5, 707-8 ;

Taleef Shereef (Playfair, transl.), 74, 137 ; Ligon, Hiat. Barbados, 1657, 72 ;

Ovington, Voy. to Suratt, 1689, 423 ; Thevenot, Travels in Levant, Indostan,

etc., 1687, iii., 94; Fryer, New Ace. E. Ind. and Pers. (ed. 1698), 226; Milbum,
Or. Comm., 1813, i.; 106 ; Bonavia, Future of Date Palm in Ind., 1886

;

Reid, Cult, of Date Palms in Canal Plant., Pb. Irrigat. Branch Papers, Jon.

1894, No. ] ; Dodge, Useful Fibre Plants of the World, 1897. 260-1 ; Kew Bull.,

1898, 46-50 ; Fairchild, Persian Oulf Dates, and Their Introd. into America, U.S.

Dept. Agri. Bull., 1903, No. 54 ; Cunningham, Plagues and Pletuures of Life in

Beng., 1907, 348, 350, etc.]

P. sylvestPis, Roxh. The Wild Date or Date-sugar Palm, sendhi, D.E.P.,

Icejur, salma, hoichand, kharak, sandoleka-nar, itchumpannay, ita, ichal etc. ; ^|,- P^ ^-^

-pindakharjura, kharjura (Sansk.). A tree 30 to 40 feet high, distinguished

from the former by the absence of root suckers. It is indigenous in many
parts of India, being most abundant in Bengal, Bihar, on the Cioromandel

Coast and in Gujarat.

Like the former, this species yields a Gum, and the leaves, petioles, oum.

flowering spathes, etc., are variously utilised for purposes similar to those

indicated above. The reader will find these detailed in the article Baskets
gtS***

"*

and Wicker Work (pp. 116, 188). The tree flowers at the beginning of
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the hot weather and produces an inferior yellowish or reddish fruit,

which is eaten by the poorer classes.

In many localities, however, especially in Jessore and other districts

of Bengal, this species is of considerable importance as a source of food-

supply, owing to the extensive use of its sap in making Sugar. The
Government of India (Resolution dated March 20, 1889) mention that

it had been ascertained after a careful inquiry that there were 168,262

acres under cultivation of this palm connected with the sugar supply.

A full account of the process of tapping the trees and of the manufacture
of sugar from the crude sap is given in the Report on the District of Jessore,

1874, by the late Sir James Westland. Tapping ordinarily commences
in November, and the largest supply of juice is obtained during December
and January. An average amount of 5 seers of juice per night may be
got from a good tree. The juice is boiled down into a dark brown, half

viscid mass, called gur. About 7 to 10 seers of juice are required to pro-

duce 1 seer of gur. The tapping season lasts 4|^ months or 67 nights.

Thus at 5 seers a night, 335 seers of juice are obtained, or about 40 seers

or 1 maund of gur per tree, worth, saj'', Rs. 2 to Rs. 2-4a. After the juice

is boiled down into gur, it is then sold to the sugar-refiners and by them
is manufactured in various ways into different grades of sugar. The
best known is termed dhulua, a soft, moist, powdery sugar, used largely

in the manufacture of Native sweetmeats. A purer, granular and more
expensive sugar than dhuliui is called pucka. The waste molasses, col-

lected during the preparation of sugar, is called chitiya gur ; this is boiled

down into a black, sticky treacle, which is largely utilised for mixing with
the tobacco for the Native hookah and also for making cheap Native
sweets. A small proportion of the juice, instead of being used in the
above way, is consumed as a drink, either unfermented or fermented,
under the name of tari, or is converted into vinegar (see Spirits, p. 1046;
Vinegar, p. 1109).

In recent years an interesting endeavour has been made to promote the
manufactiire of palm-sugar in the Central Provinces. A company has been
formed under the nam.e of the Khandwa Sugar Manufacturing Company. Full
details regarding this will be found in a pamphlet (pub. 1901) by Mr. Haridas
Chatterji, Managing Director, and in a report on the result of the first year's
operations. [C/. Kanjilal, Date Sugar Indust. of Beng., in Ind. For., 1892, xviii.,

461-7 ; Pharmacog. Ind., 1893, iii., 520 ; Rept. Land Rec. and Agri. Beng., 1895,
19-20 ; Woodrow, Gard. in Ind., 1899, 526 ; Mukerji, Handbook Ind. Agri.,
1901, 372-84 ; Chatterji, Rept. on First Year's Operat. of Date-Stigar Manuf. and
Agri., Morad (near Indore), Gent. Ind., 1903-4 ; Joret, Les PI. dans L'Antiq.,
1904, ii., 335.]

PHYLLANTHUS, Linn. ; Fl. Br, Ind., v., 285-305 ; Talbot,
List Trees, etc., 1902, 299-301 ; Gamble, Man. Ind. Timbs., 1902, 598-601

;

Prain, Beng. Plants, 1903, ii., 933-6 ; Brandis, Ind. Trees., 1906, 569-72
;

EuPHORBiACEiE. A Very large genus of herbs, trees or shrubs. Three
only are of economic importance.

^
P. Embllca, Unn. The Emblic Myrobalan, aonld, dmlaki, ddula, gondhona,

aid thanda, meral, suom, nelle, usir, avalkati, bhoza dmali, toppi, usereki, shabju,
etc. A moderate-sized deciduous tree, found almost throughout India and
Burma, ascending the hills to 4,000 feet, chiefly in dry deciduous forests (Gamble).

It yields a Gum of which Uttle is known. Fruit, bark and leaves are em-
ployed in Dyeing and Tanning. Hooper {Agri. Ledg., 1902, No. 1, 52-3) states
that the dried pulpy portion of the immature fruit affords as much as 35 per
cent, tannic acid, but in a ripe state only traces are found. The leaves are
regarded t>y the Bengal ohamars as one of the best tans, and are said by



A NEW INDUSTRIAL MATERIAL
PIMPINELLA

ANisum

Pulp Ml a«
IndiMUtel

Potk

Hummel to contain 18 por cent. (Mmio moid. Th« bark ui employwi far *»'mfng
in Travoncore. An extrnot prepared at T' ' T>iin from bark aappUad from
tho Contml Provinces yioldeil '2H-2 per cent n. Aa a din, flh*m^ ft^^**
a hliickiHh grey, if used alone, but is genii...., ;...;k«id with aalta of ifon or the
harks nf others trees to produce a black. Hark and leaves give the Muno eoloim
aH tho fruit. Duncan (Monog. Dyes and Dyeing in Auam, 1896, 40-1) maolione
that in tho .Jorhat Division of the Sibsagar district, tho barks of throe tree*, via.
Trrmiunlia f 'liebiifn , K»»ff*nlm Jnmholnttm, fmltHMmt Ut*pmrm, are used along
uith that of I'hyliattthHm to produce a bhu-k colour.

Tho frt*sh juice is used with that of tho other inyrobalans as a oooling, ra- MwXm
frigorant Hht>rlK3t and as a flavouring ingredient in vinegar (eee p. 1 109) : while the
fresh ripo fruits aro hirgoly eniployod aH astringent and laxative niiylicintv. The
fruit is also oaten by Natives and nitule int<» preserves. An intermting iiee f»f the
fruit pulp in the manufactture of pott4iry h«»s l>«>en pul)lishfyl by H<»oper {Joum.
As. Soc. lieng., 1906, n.s., ii., 66). This was originally inado known in 1896 by
Mr. James Martin in a letter from Raipur, in the Central Provinces. The fruit is

boiled, Martin says, in water till it becoinoe soft, then pounded ; and after the
stones are removed, the pulp is beaten and worked up into a dark-brown sticky
mass. Tho manufacturer now takes an earthen vessel and plasters it over writh

a thick laj-er of tho pulp. It is then set aside to dry. and when quite hard, the
p«>t inside is broken and the pieces removed. These ciu-ious pota are sold in the
district at front 4 to 8 annas each, and are much sought after, as they are durable
and ornamented by coloured seeds (rati) sunk in the fabric in elaboration of a
pattern. I may add that publication of this curious discovery was delayed
pending the investigation of its possible adaptation as a waterproofing material
or for other purposes which it seemed likely to fulfil. Acconling to Gamble,
the Wood makes good poles and is useful for agricultural implements, building Tlinb«r.

and furniture. It is durable under water, and can be used for well-work. [Of.
Baber, Memoirs (Leyden and Erskine, transl.), 326 ; Bontius, Hist. Nat. et Med.
Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 1629, 109-10 ; Basu, Affri- Lohar-
daga, 1890, i., 133 ; Banerjei, Agri. CuUack, 1893, 190, 199 ; Monographs,
Dyes and Dyeing :—Banerjei, Bengal, 1896, 30 ; Hadi, U. Prov., 1896, 82 ;

Russell, Cent. Prov., 1896, 18 ; AgH. Ledg., 1900, No. 3, 28 ; 1900. No. 11, 109 ;

1901, No. 3, 34 ; No, 13, 461 ; Monographs, Tanning and Working in Leather :—
Martin, Bombay, 1903, 7 ; Chandra, 1904, 6 ; Trench, Cent. Prov., 1904, 8 ; Joret,

Les PI. dans UAntiq., 1904, ii., 297.]

P. Nlmrl, Unn. ; jardmld, bhuin-dn-valdh, stuUx-Jiazurmani, niruri, kizhktiy-

nelli, nila-usirika, mi-ziphiyu, etc. A small herb found throughout the hotter

parte of India from the PanjAb eastwards to Assam, and south to Travancore,
Malacca and Ceylon, ascending the hills to 3,000 feet. The whole plant is con-

sidered a useful diuretic, and is much employed in Native medicine. [Cf. Phar-
macog. Ind., iii., 265.]

P. retlculatus, Poh. ,- panjoli, mdkhi, buin-owla, kabonan, kamohi, pavana,
datwan, pillanji, nalla-purugudu, etc. A large, often scandent shrub, conunon
throughout tropical India, Burma and Ceylon, especially on low, moist groimd.
Leaves, bark and juice are all used in Native medicine, while the root is said

to be employed in Madras to produce a red dye. [Cf. Pharmacog. Ind., iii., 264-5.]

286.

PIMPINELLA ANISUM, Linn. ; Umbellifer^, The Aiiisc, D.EJ>.,

saurif, saonf, anisun, muhuri, ervados, sewa, burri-shep, sombu, kuppi, vL, pt. L,

dodda-jirage, jeramanis, sa-mung-sa-ba, etc. An annual herb, native

of Egypt, Crete, Cyprus and many islands of the Greek Archipelago

;

introduced from Persia into Northern India, where it is cultivated by

the IVfuhammadans.
An odorous principle is obtained by distilling the fruit, the product being oa of

the " oil of aniseed " of commerce. Arak badidn, or water of anise, is a favourite

perfume in India. Anise as a medicine and spice is mentionetl in many of the

early classical writings. The Indian trtide in it is not large, the exports in 1904-6

having amounted to 1,041 cwt., valued at Rs. 11,152, and in 1906-7 to 990 cwt.,

valued at Rs. 11,862. This ordinarily goes chiefly to the Straits Settlements

and Ceylon, but in 1905-6 the United Kingdom took 1,613 cwt. The European
market is supplied chiefly by Russia, Germany, Scandinavia, etc. For a full

account of the history of the oil and of its propertied, tb« r9«der ttwuld wntoll

m
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PINUS
KHASYA THE PINE TREES OF INDIA

Gildemeister and Hoffmann, Volatile Oils, 1900, 558-63. [C/. Tavernier, Travels,

1676 (ed. Ball), ii., 20; Taleef Shereef (Playfair, transl.), 101 ; Banerjei, Agri.

Guttack, 1893, 104-5 ; Thorpe, Diet. Appl. Ghem., 1898, i., 173 ; Schimmel & Co.,

Semi-Ann. Sept., 1905, 11-2; April-May, 1906, 70.]

D.E.P.,
vi., pt. i.,
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PINUS, Linn. ; Fl Br. Ind., v., 651-3 ; Gamble, Man. Ind.

Timbs., 1902, 703-10 ; Maxwell T. Masters, in Journ. Linn. Soc, 1901-4,

XXXV., 560-659 ; Conifers. A genus of coniferous trees of great

economic value. Five species are indigenous in India.

P. excelsa, Wall. The Indian Blue or Five-leaved Pine. The chila, kail,

lim, tongachi, lamshing, raiaalla, hyana, ydri, kaiar, tser, hidr, keiiri, partal, aam,
limanza, etc. A large evergreen tree of the temperate Himalaya at 6,000 to

12,500 feet, extending westward to Kafiristan and Afghanistan ; eastward,
except for gaps in Central and North-West Kumaon and Sikkim, to Bhutan
(Gamble).

The wood is highly resinous and affords Tukpentinb and Tab. Tapping is

done by vertical cuts as in the long-leaved pine. The trees are tapped for

about three years, then allowed three years' rest, after which tapping can recom-
mence on another side. The more highly resinous parts of the wood are much
employed for torches, which are known as maahdl in Hindustani and Panjabi,
jagni in Pushtu. The resinous cones are valuable for lighting fires. In certain

dry winter seasons, the leaves and twigs become covered with a copious, sweet
exudation. The " Manna " thus found is collected and eaten by the Natives.
Gamble states that the Wood is good, and very largely used in construction
throughout the Western Himalaya, and that it is also exported to the plains.

For planking, doors, windows and furniture it is better than deodar (Cedms
Ijihani, var. Deoilnra) as it is less brittle, has not the oil, which in the deodar
absorbs dirt, while it is free from strong scent. In Kangra and Kullu it is said
to be used for tea-boxes. {Cf. Thurston, Resin and Turpentine from Ind. Pines,

Imp. Inst. Handbook, 1893, 7-19 ; Ind. For., 1893, xix., 367, 407 ; 1894, xx.,

92-4 ; 1897, xxiii., 282-9 ; 1900, xxvi., 497-503 ; 1905, xxxi., 369-72 ; Law-
rence, Valley of Kashmir, 1895, 80 ; Agri. Ledg., 1896, No. 14, 98 ; For. Working
Plans and Admin. Repts. Ph. and U. Prov.]

P. Gerardlana, Wall. The Neosia or Edible Pine, gunober, rhi, newr,
kannuchi, ahangti, ronecha, chiri, prita, galboga ; seeds = chilgorza, neoza, zan-
ghdz. A moderate-sized evergreen tree of the inner, dry and arid North-West
Himalaya, generally between 6,000 and 10,000 feet ; mountains of Northern
Afghanistan and Kafiristan ; also Hariab district at 7,000 to 11,000 feet (Gamble).

The chief product of this species is the almond-like seed, contained in the
cones. The cones ripen in October, are plucked before they open, and heated
to make the scales expand. The seeds are then removed, and are largely eaten
by the Natives and stored for winter use. In Kunawar, they are said to

form a staple food with the inhabitants. They are also exported to the plains,

from the hills of the Panjab, and large quantities are imported annually into
India from Afghanistan. The wood is hard, durable and very resinous, but
rarely utilised since the tree is so highly valued for its seeds. [Gf. Pharmacog.
Ind., 1893, iii., 379-80 ; Agri. Ledg., 1896, No. 14, 96-7.]

P. Khasya, Royle. The dingsa, tinyu, taru. A large evergreen tree of the
Khasia hills, hills of the Lushai country of Chittagong, Shan hills and hills of
Martaban in Burma at 3,000 to 7,000 feet.

The resin of this species is perhaps the most valuable obtainable from
any species of the genus. Samples were reported on by Armstrong (Imp.
Inst. Tech. Repts., 1903, 167-9). The crude turpentine, which is a grey, thick,
pasty mass, furnishes by distillation with steam about 13 per cent, of its weight
of oil. On a former occasion Armstrong obtained from a sample of p. Khasya
17 per cent, of oil. The original turpentine and the distilled oil have a slight
but agreeable odour, less pronounced than that of French turpentine. Chemical
examination also proved that the oil of p. nhanya is strictly comparable to
French oil of turpentine, and Armstrong states that in his opinion the oil is of
the highest quality and will be found to serve every purpose for which oil of
turpentine (French or American) is used. Samples submitted to a London firm
of brokers (Agri. Ledg., 1896, No. 14, 102) were valued at £4 to £6 per ton for
the crude turpentine, and at £24 per ton for the refined spirit, while the resin
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obtfliMi WM valued at £6 to £6 per ton in London. At pPMeot, however, it

appear* fchat tho oroa of fureat is too sinoll to inoke the industry of much iin-

purtanoe iu Assani, while in Buniia tlio digtonoe from the rivers and ooa«t« of
the chief forosta precludes its profitable extraction at the figures quoted. [Cf.
Thurston, I.e. 19-22 ; Soott. Oat. Upper Burma and Shan State*, 1000, i.. pt. 2,
317-8; 1900. ii.. pt. 1. 318-9; Max and Bertha Perrars. Burma, 1900. 1I« ;

Tsohirch, IH,' Harze und die HarxbehdUer, 1906, i., fi94-0.]

P. Merkusll, Jungh. A <t» Vritae. The ttnyii, htenru. A large evergreen tree of the
hill foroets of the Slion States, Mortaban and Tonameriin, at SOO to 3,600 feet.

Tlio resin of this species was examined by ArmstmnK at the same time as
that of f*. Hiinttyn. The crude turpentine is more fluid and clearer and yields
nearly 19 por cent, of oil. Tlie two oiln closely reeeniblo oacli other in ail respeota.
and corresponil exactly in their properties to French dII of turj>ontin«v ""''

Thurston, I.e. 22-3 ; .<4flfrt. Ledg., I.e.]

P. longrlfolia, Roxb. Long-leaved or Three-leaved Pine, $alla,

chir, dhuj), gniH, teadoug, kolan, aa-pin, nashtar, ranzuru, gula, thansa

;

oleo-resin = gandabiroza, chir-ka-gond, koto, etc. A large, more or less

deciduous tree of the Outer Himalaya and Siwalik Range, also valleys of

the principal Himalayan rivers at 1,500 to 7,600 feet ; extending west to

Afghanistan and east to Bhutan.

Resin.—This species is the chief tree tapped for resin. Tapping
in a systematic manner was commenced in Jaunsar, but has now ex-

tended both to the PanjAb on the west and to the forests of Kumaon on
the east. Gamble states that in 1888-9 about 9,600 trees were tapped

in Jaunsar, each giving about 8^ lb. of resin. The total yield of the year

was over 1,000 maunds resin, which produced at the Forest School Factory,

Dehra Dun, about 900 maunds of Colophony and 1,740 gallons of Tur-
pentine, which sold for nearly Rs. 9,000. There are two methods of

tapping the trees, Native and European. The system employed by
the hillmen of Kumaon and Garhwal is to cut a niche into the trunk about

3 feet from the ground, the bottom of which is hollowed out. The resin

is collected as the niche fills, sometimes every second or third day, usually

between the fourth and fifth days. The niche has to be deepened and
lengthened from time to time, and the same niche may be used for two
or even three years. By the European method an incision about 1 foot

long, 4 inches wide and 2 deep at the base, not including the bark, is cut

into the tree, and a curved incision about 5J inches long is made just

below that, into which a piece of zinc is inserted so as to form a lip from

which the resin may flow into a pot suspended beneath. The cuts are

renewed about twice a month. Of the manufacture of turpentine and
colophony from the crude resin a full account is given by Birbal (Ind.

For., 1900, xxvi., 497-503).

At the present day the Government are the only producers of resin

and turpentine in India, and the supplies come through the Conservators

of Forests in the Panjdb, Central Circle, School Circle, United Provinces,

Dehra Dun. [Cf. Proc. Dept. Rev. and Agri., May 1905, Nos. 12-3.]

In 1901-2 the outturn of resin, colophony and turpentine was as follows :

—

In the Panjab {For. Admin. Rep. Ph., 1901-2, 15), 63,188 trees were

tapped, and yielded 495,850 lb. resin, 256,824 lb. colophony, 7,081 gallons

turpentine ; in Naini Tal {For. Admin. Rept. U. Prov., Cent. Circ, 1901-2,

14), 38,632 trees, yielding 222,300 lb. resin, 88,888 lb. colophony,

2,204 gallons turpentine ; in Dehra Dun {For. Admin. Rept. U. Prov.,

School Circ, 1901-2, 8), 14,420 trees, pelding 135,500 lb. resin, 103,976 lb.

colophony, 2,693 gallons turpentine. In 1903 turpentine was sold by the
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Conservator, Central Circle, United Provinces, at Kathigodam railway

station, for Rs. 2-4-0 per gallon, and colophony, at Cawnpore, for

Rs. 4-8-0 to Rs. 4-12-0 (10 to 11 annas represents carriage to Cawn-
pore) per maund of 82 lb. The average price in the Panjab Circle

was Rs. 6-14-0 per maund at Amritsar for crude resin, Rs. 1-14-0 per
gallon at Amritsar for turpentine, Rs. 3-3-3 per maund at Calcutta and
Amritsar for colophony. The colophony is sold chiefly for soap manu-
facture, and the turpentine is in great demand for various industries,

but chiefly in railway workshops. Indian resin is softer than ordinary
trade samples : to overcome this defect it has been recommended to boat
the resin more completely during distillation {Bhaduri Reft, Labor.

Ind. Mus., 1902-3, 22-3 ; also Hooper, I.e., 1903-4, 25).

The roots of felled trees are also utilised in the manufacture of Tar,
which in Jaunsar has for some years been systematically prepared in

closed masonry kilns. The tar is boiled down into pitch and exported
to the plains for sale. The needles were found on distillation to yield

only O'l per cent, of the essential oil. They contained a large proportion
of resin, and their fibre was found unsuitable for paper-making. The
leaves yield no nitrogen and less mineral matter than straw. They,
however, constitute a good litter for stables and cattle-sheds (Hooper,
I.e., 1904-5, 26 ; 1905-6, 31).

Trade.—The foreign Imports of India in resin, during 1904-5,

amounted to 49,003 cwt., valued at Rs. 2,98,073 ; in 1905-6 to 64,602
cwt., valued at Rs. 5,51,279 ; and in 1906-7, 96,486 cwt., valued at

Rs. 8,82,060. In recent years the United Kingdom has been the chief

source of supply, and in 1906-7 contributed 66,203 cwt., followed by the
United States, 16,416 cwt., and then by Germany, 12,895 cwt. The
Exports in 1904-5 amounted to 1,918 cwt., valued at Rs. 37,515, and in

1906-7, 60 cwt., valued at Rs. 1,815.

[Cf. Ind. For., 1891, xvii., 23-8, 157-61 ; 1892, xviii., 261-2 ; 1893, xix.,
407-11 ; 1894, xx., 4-5; 1895, xxi., 279; 1896, xxii., 72-4, 146; 1899, xxv.,
43; 1904, xxx., 308-11; 1905, xxxi., 5, 425-34; Pharmacog. Ind., 1893, iii.,

378-9 ; Thorpe, Diet. Appl. Chem., 1900, iii., 15, 805-10 ; Proc. Govt, of Ind.,
Dept. Rev. and Agri. (Forests), Oct. 1903, (A) Nos. 6, 7; May 1905, Nos. 5, 6,
12-3 ; June 1905, No. 28 ; For. Admin. Repts. Ph. and U. Prov. ; For. Working
Plana, Ph. and U. Prov. ; Schimmel & Co., Semi-Ann. Repts. ; Tschirch, Die
Harze und die Harzhehdlter, 1906, i., 594.]

D.E.P.,
vi., pt. i.,
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Cubebs.

Essential Oil.

PIPER, Linn. ; Fl. Br. Ind., v., 78-97 ; Gamble, Man. Ind. Timhs.,

1902, 554 ; Prain, Beng. Plants, 1903, ii., 892-3 ; Piperace^. A large

genus of shrubs, rarely herbs or trees, some 45 of which are natives of, or
naturalised in, India. Several are of great economic interest and value.

P. Chaba, Hunter, As. Res., 1807, ix. 391-2 ; chdb, cTiavi, kankala ; wood and
roots = chaikath. A native of the Moluccas, cultivated in India for its fruit,

the chaba of Indian Medicine. The wood and root are used in Bengal for
Dyeing and give a pale brown on cotton if used alone, but mixed with bakam
{Cfeanipinin Sappati), a brownish-red. [Cf. The Bower Maniiscript (Hoernle,
transl.), 1893-7, 81, 94, etc. ; Pharmacog Ind., iii., 176 ; Dutt, Mat. Med. Hind.,
1900, 244, 295.]

P. Cubeba, Unn., /. ; Cubebs, kahdb-chini, timmue, luit-marz, himai-mire,
tada-miri, dumki-mirchi, val-mellaghu, chalavamiriydlu, hdla menasu, komunkus,
sinban-karawa, etc. A native of Java and the Moluccas, cultivated to a small
extent in India, and the fruit imported. It yields an unimportant gum-resin.
The fruit, known as cubebs, has been used in European Medicine from the
Middle Ages, and yields a thick, colo\rrless essential Oil, with an aromatic
odour aftd flavpur of camphor Mid peppermint, [Cf, AcQsta, Tract, 4e las Drogas,
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Cultivation
1078. 113 ; LinBchotou. Voy. S. Jnd., 1S98 (ed. Hakl. Hoc). U.. 130; Pkarmaeog.
Ind., iii.. 180; Qildemeiatw and Hoflnumn. Volatiie OiU, 1900. 321]

P. longum. Uiw. I-ong Pepper, pipulmul. pipal. ralli. fllfil dar6», tippiU, Long
yippali, lada, mulaffu, petk-khyetK ©to. A perennial •hriilj. native of the nottor Pepper.
parts of India from Nepal eastward* to Aaaani, the Khawa hilla and Bengal,
weetwardB to Bombay, and southwards to IVavanoore. Ceylon and Malaona. Aa
manifesting antiquity uf knowle^l^e. it may be mentioned that the Samkrit name
pippali WHS originally given to this plant, and only within comparatively recent
times had l^een transnrred to black pepper. Long pepper M mentioned by
Pliny (Holland, tranal.. bk. xii.. oh. 7), and is referred to in the P«r*p<u« ( let oenttuy).

Long pepper is cultivated in Bengal and South India, and ie the pepper chiefly i>rapac»Uoo.

exported from Calcutta. It is propagated by suckers and requiree a rich, high,

dry soil. Tlie suckers are transplanted after the periodical rains set in, at a
distance of 5 feet from each other. Each bigha is said to produce 2 matinde of

pepper the first year. 4 maunds the second. 6 maunds the third, after which
the roots are grubbed up, dried and sold. The plants require no irrigatioo,

but at the commencement of the hot season the roots are carefully covered with
straw to preserve them from the heat. Radishes, barley, or brinjaU {M»tmHMm» Mixad

yfeiongena) are usually cultivated in the space between the plants. The fruit CWUtsUoo.

is gathered when green in Januory. ond is preeorved by drying in the sun. Tlio n—ww .

dried mmpe fruit and the root have long been used in Medicike. [C/. Pharma- yruiu,

cog. Ind., iii., 176 ; The Bower Mantucript, I.e. 78, 80. 88, etc. ; Qildemeistor and rooC
Hoffmann, Volatile OiU, 1900. 322 ; Dutt, I.e. 243-4.]

P. Betle, Linn. ; Hunter, As. Res., 1807, ix., 390-1 ; Bot. Mag., 1832, D.&P^
3132. The Betle, pdn, tdmhuli, tambula, vilyadele, videcha-pdna, ndgurvel, iVi^^*'*
vettUai, ndgavalli, viledele, kunyoe, etc. A perennial dioecious creeper,

g^|.jg^

probably native of Java ; cultivated for the sake of its leaves in the

hotter parts of India and Ceylon.
History.—According to Hobson-Jobson (ed. Crooke, 89) the word betle is the PAfc

Malayan vettila, i.e. veru-ila, which means " simple or mere leaf " and comes to

us through the Portuguese betre and betle. The Natives of India and the Indo-

Chinese countries have from remote times been in the habit of chewing the leaf,

generally mixed with areca-nut, lime, and catechu in the case of the poorer classes,

with cardamoms, nutmegs, camphor, etc., in that of the rich. Marco Polo (ed.

Yule, ii., 306. 311), in the 13th century, writes that the people of India have a habit

of keeping in the mouth "a certain leaf called Tembul,'' and adds that the richer

classes and the King have these leaves prepared with camphor and other aromatic

spices, OS well as quicklime. In 1 442 Abd-er-Razzak, in the narrative of his journeys

in the East, thus describes the method of eating it. " They bruise a portion of

faufel (Areca), otherwise called aipari, and put it in the mouth. Moistening a leaf

of the betel, together with a grain of chalk, they rub the one on the other, and roll

them in the mouth. They thus take as mtmy aa four leaves of betel at a time,

and chew them. Sometimes they add camphor to it, and sometimes they spit

out the saliva, which becomes of a red colour." Garcia de OrtA {Coll., x.), writing

in 1563, corroborates these facts, stating that the Indians are in the habit of

keeping the nail of the right thumb pointed and sharp, in order to remove the

mi<£rib of the leaf. Many of the other early travellers refer in similtu- terms to

the practice of chewing the betle-\eaf. [Cf. Narrative of Joum. of Abd-er-Razzak,

1442, in Ind. in the Ibth Century (ed. Hakl. Soc), 32 ; Linschoten, Voy. E. Ind.,

1698 (ed. Hakl. Soc), ii., 62-8, etc. ; Pyrard. Voy. E. Ind., 1601 (ed. Hakl.

Soc). ii., 362-3; Bemier, Travels, 1656, in Constable, Or. Misc., i.. 13-4;

Barbosa. Coasts E. Africa and Malabar (ed. Hakl. Soc). 73 ; Mandelslo, Travel*,

in Olearius, Hist. Muscovy, etc., 1662, 42 ; Fryer. New Ace. E. Ind. and

Pers., 1672-81. 40 ; Diary of W. Hedges, 1681-7 (ed. Yule), ii.. cocxxxi. :

Hamilton. New Ace. E. Ind., 1727. i.. 304 ; Joret, Les. PI. dans L'Antig., etc.,

1904. ii.. 261.]

CULTIVATION.—The cultivation of betel-leaf is attended with many Chiltiv*-

difficulties ; it requires a constant temperature, a fairly uniform degree tion.

of moisture, and much attention on the part of the cultivator. The plant

is propagated by cuttings or sets grown under shade, and in many parts of By Oatuaca.

Indift within spegially construgted house? of grass, reeds or mat^ )i|^viu^ in p»-hooMa
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THE PAN-LEAF

flat grass roofs so designed as to admit of a diffused light. The plants are

grown in parallel rows that allow spaces for the owner to pass between,

but nothing more. In other cases, the vines are cultivated under the

shade of trees, very often the areca-nut palm or other trees specially grown
for the purpose, and planted in the form of a compact garden surrounded

by a protecting hedge. Pan-leaf is hardly ever grown by the consumer,
but is regarded as a special cultivation that requires expert knowledge.

The methods pursued vary considerably in different localities, and may be
best considered under the names of the provinces in which the leaf is

chiefly produced ; but unfortunately statistics are not available for all

provinces, and only for certain years of those that are returned.

Bengal.—As far as can be estimated, the area under the betel-vine in

1904-5 exceeded 43,000 acres. The greatest possible confusion has

existed regarding the varieties and races met with in this province.

The commercial value of one form of paw-leaf is so infinitely greater

than another that the comparison between them (in point of price)

is as great as that between the produce of the very poorest and the

very finest vineyards. A uniform rate of rental for land yielding so

entirely different products would obviously be unjust.

The following information regarding the methods of cultivation is

abstracted mainly from Mukerji and Roy. There are three main varieties—deski, extensively cultivated in Central and Southern Bengal
;

gach,

cultivated in North Bengal ; and sanchi, cultivated to a smaller extent all

over the country. According to the former writer, the finest pan is

grown at Bantul, half-way between Ulubaria and Midnapur, on a light

loam sUghtly reddish in colour. Ordinarily a black, friable clay loam,

containing a large proportion of organic matter, and situated above inun-

dation-level, is chosen for the crop. After selecting the site, shrubs
and trees growing on it are uprooted or burned down and a trench is dug
round, the earth obtained being spread over the surface of the garden.

Before planting the betel-vines, a roofing is manufactured for the purpose
of securing shade, evenness of temperature and security from high winds.

Rows of bamboo or other stakes are planted, 4| cubits remaining above
ground. Over these are placed dhaincha or jute-stalks and sometimes a

thatch of wZw-grass. The garden is fenced round with the same materials.

Each row of cuttings is planted between two lines of stakes, with intervals

of 6 inches between the cuttings. Cuttings are taken from plants two years

old or more. These are made of lengths 12 to 18 inches, each with five or six

joints, two of which are buried in the earth, while the portions left above
ground are made to recline on the surface. They are then covered with
date-leaves and watered morning and evening till they strike root and put
forth buds. Planting time is May to November. Occasionally cuttings

are first planted in nurseries, and, when rooted and have sent forth new
leaves and buds, are transplanted. As the plants go on increasing in

length, one or two jute-stalks are stuck in the ground close to each, the
upper ends reaching the roof, and the betel plants are tied to them by ulu-

straw. When the plants reach the roof they are bent downwards, a
portion is made to rest on the ground and is covered with a little earth,

while the bud end is again bent upwards and tied to another support.
This process is repeated about[]three times a year, and every time a few
leaves are plucked away at the^points where bending takes place. Pond-
mud and other kinds of well dried and pulverised earth are placed between
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the lines and used to earth up the plants. Bach titna etrthing-up take*

place, dried and pulveriaod pond-mud, cow-dung, and oil-cake ara uaed

as manure.
If planting is done in July-August, plucking commencea in October-

November, but if planting be done in October-November, plucking take*

place in May-Juno. Two pluckitigs are made each aiunth. Two to four

leaves are got on each occasion, and in the rains four to six leaves a plant.

The plants are in full bearing for some five years, at the end of which time

the garden or baraj requires to be thoroughly overhauled. Mukerji gives

the outturn from one acre as about 80 lakhs of leaves per annum, and the

total cost per acre for a period of three years as Rs. 1,422. Taking 3,000

leaves per rupee as the average price of pan, Mukerji estimates the outturn

of leaves at Rs. 2,500.

[Cf. Basu, Agri. Lohardaga, 1890, pt. 1. 83 ; Banerjei, Agri. CuUack, 1893.

96-9 ; Chaudhury, Note on Piper Betel in Backeryunye, Nov. 1898 ; Mukerji,

Handbook Ind. Agri., 1901. 429-33 ; Roy, Crojit of Bengal, 1900, 170-4.]

United Provinces.—H. R. Nevill states that the plant thrives best on

a stiff soil, retentive of moisture, and says the site selected for the garden

is generally an elevated spot with a good slope. The land is ploughed,

levelled and thoroughly cleaned, and then enclosed with stakes and brush-

wood and covered with a roof of «en</ja-gras8. Shallow trenches are next

scooped out, 2 feet wide by 5 or 6 inches deep and 5 feet apart, which are

filled with water; and when the soil is saturated, planting commences.

Full-grown plants, stripped of their leaves, are cut down close to the root

and divided into three or four portions, which are laid horizontally in the

trenches and covered with earth. In a few days sprouts appear at each

knot. Planting goes on from February to April, and each row is watered

two or three times a day. Stripping the leaves begins about the middle of

June and is continued regularly for about a year, after which the plant is

exhausted and is used for stocking a fresh plantation while the old garden

is allowed to rest for a year or two. The leaf is sold in bundles of 200

called dholis, the price varying according to age and quality. [Cf. Duthie

and Fuller, Field and Garden Crops, pt. iii., 51-3, tt. 91, 1a; Nevill,

Dist. Gaz. U. Prov., 1904, xlvii., 36-7.]

Central Provinces.—In the Central Provinces one of the forms most

highly prized and sent very largely to Calcutta is known as the kafuri. In

the Settlement Report of Wardha the method of cultivation is fully de-

scribed. The leaf is cultivated by a class of people called hureJu, and the

garden is known as hureja or pan-ka-tanda. The pan-gardens are gener-

ally held by a cultivating brotherhood, forming an independent section

in the village and paying rent to the landowner through the head of their

body. A portion of the village land is recognised as belonging to this

caste. The garden is enclosed on all sides with bamboo and mat coverings.

The vines are planted in ridges, varying in length with the area of the

enclosure, and the ridges are divided into a certain number of units of

length, called lani, which are portioned off among the brotherhood.

The plants require constant care, and much water and manure are also

essential. In two years they cease to bear leaves of any marketable

value, and new gardens are then made. The first year of cultivation is called

wotuk, the second korwa, the produce of the latter being more esteemed

and more sought after than that of the first year. At the end of the second

year the ground is allowed to remain fallow for periods of two or three

years.
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THE PAN-LEAF

In Nimar the method presents several interesting features. A garden

once established is said to yield steadily for ten or twelve years. The
ground is similarly prepared to that in Wardha, but trees are grown to

afford shade, such as the saora {Seshania mgyptica). The plantation

is also surrounded by poles of fdngrd [Eri/thrina indica), to which

bamboo mats are attached. After the saora trees die down, they are

replaced by poles of the sold {Bostvellia serrata). Meantime plantains

have been set all over the garden, at intervals of 10 or 12 feet, for

purposes of shade. No matting is used overhead or for partitions. Every
year, after the leaves have been gathered, the creeper is coiled down at

the root till only some 3 feet are left above ground. A fresh root is thus

struck, and the old coil is next year cut away. The crop is irrigated at

all seasons except during the rains, and at the commencement of each

hot season (March) the plants are pruned, manure is applied to the roots,

and fresh earth piled round them. Before the ten or twelve years are

over, the garden soil thus increases in depth by about 2 feet. After that

time the garden is removed, hemp is sown to clean the land, and alternate

fallows and irrigated spring crops with liberal manure follow for some
years to render the land again fit for fan. [Cf. Rept. Land Rev. Settl.,

Nagpur, C. Prov., 1899, 68-75.]

Bombay.—The area under the crop in 1904-5 was returned as 3,958

acres, of which 1,343 acres were in Dharwar, 518 acres in Poona, 390 acres

in Belgaum, 380 acres in Kanara, 372 acres in Satara, etc., and in the

following year (1905-6) the total area was 4,048 acres. The system of

cultivation differs in no essential particulars from the method followed in

other localities. In Dharwar, pan is the most important garden crop.

The shoots are planted in the open, trained on quick-growing trees, an
acre of land containing upwards of 2,000 plants, and the crop lasts only

four to seven years. The vines are then dug up, the leaves of the trees on
which they were trained are used for vegetable manure, and the wood for

fuel. The garden is deeply dug all over, allowed to he fallow for one year,

and afterwards planted with sugar-cane. After the sugar-cane, it enjoys

another year of fallow, when betel plantations are again laid out.

In Poona, betel is also an important garden crop. It is grown on light

red soils, requires much manure and constant watering, and if well cared

for may last fifteen to twenty years. The garden generally covers about
an acre, the vines are trained on various trees, planted in rows and pol-

larded, and the whole garden is sheltered by high hedges or grass screens

or mats. Every year in March, April or May the upper half of the vine is

cut, while the lower half is coiled up and buried under fresh red earth and
manure.

In Kanara the plant is described as cultivated in gardens on mango-
trees. The leaves are picked three years after planting the young shoots,

and the yield is estimated at 100 to 200 leaves from a full-grown vine
every fortnight. An acre of spice-garden containing 500 plants is said

to produce some 40,000 leaves annually, worth Rs. 20 and costing Rs. 8
to grow.

Madras and Mysore.—The plant is widely distributed in the Pre-

sidency, being found chiefly in the moister regions. Cox {Man. N. Arcot,

1895, i., 265-6) fully describes the method of cultivation, which differs

in no essential particulars from the methods already described. It is a
three-year crop, grown on land capable of incessant irrigation. The
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plants begin to yield when nine or ten roonths old, and continue to yield

for two or even three years. The leave* are tied in bundlea of 400 each,

and the usual price of such a bundle in an anna. An acre in two yean
produces 5,(XK) to 7,I5(X) of these bundles, worth Hs. :VH) to 500.

In Mysore the cultiviition is thus described by Rice {Myaore OoM.,

1897, i., 160-2) : -A bla<;k soil is required, and the pUint thrives beet
in low ground where it can huve a supply of water from a ri-aervoir.

Ill the east {e.g. Chaitra or Vuisalcha), the gn^und is trenchiMl over 1

cubit deep and surrounded with a mud wall, within which a heclge,

chiefly of Kuphofbia Tiriiraiti, is planted. If there is not plenty
of rain, it must be regularly watered for six months. The garden ie

then dug and formed into beds with a space of 20 feet between them
and the hedge. By an elaborate system of channels for supplying and
draining off water, the garden is divided into blocks. In the centre of

each, a row of small holes is formed, 1 cubit distant from one another,

and in December-January into each hole are put two cuttings of the

betel-vine, each 2 cubits long. The middle of each cutting is pushed
down and slightly covered with earth, while the four ends project and
form an equal number of young plants, which for eighteen months are

allowed to climb on dry sticks. For the first week after planting they

must be watered twice a day, for another week once a day, and till the

end of the second month once in three days. A small drill is then made
across each division of the beds, and between every two holes in each, in

which seeds of agase {SeHhania grandifl(tra), nugge {Marinf/a pterff-

ffonperma), etc., are planted. The young betel-vines must have some
manure, and for four months require to be watered once in three days.

Afterwards all the channels are filled with water once in four days. When
a year and a half old, the plants are removed from the sticks. Two cubits

of each next the root are buried in the earth and the remainder, conducted

close to the root of one of the young trees, is allowed to support itself on
the stem. At the end of two years, 2 cubits more of each plant are

buried, and afterwards this is repeated once a year. At the end of the

fourth year the cultivator begins to gather the leaves, and continues to

obtain a constant supply for six or seven years.

In the west, the betel-vine is grown with the areca-palm. When
the areca plantation is fifteen years old, in the month following the vernal

equinox a hole is dug near every tree, one cubit deep and one and a half

wide. After the earth has been exposed for a month, it is returned to the

hole and left for another month. A little earth is then taken out, the

surface smoothed and the ends of five cuttings of betel-vine buried in it.

For a month they are watered once every two days, and shaded with

leaves which are afterwards removed, and the earth in the holes stirred with

a stick. In the first year, the waterings are repeated every day, and the

whole must be hoed once a month and manure given to each plant. In

the second year, the vines are tied to the palms, and the garden hoed and

manured once in two months, but watered only in the hot season. At

the end of the second year, the vines begin to produce saleable leaves. In

the third year and every year after, the part of the vines without leaves

next the root is buried. Once in six months the garden must be hoed and

manured, and watered every other day during the hot weather. [Cf.

Sturrock, Man. S. Canara, 1894, i., 206-7.]

Burma.—No statistics are available regarding the extent of pdn
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cultivation. Tlie following ^ account from the Sagaing district is

given by Parlett {Rept. Settl. feral. Sagaing, 1903, 130-1). Small plots

planted with betel-vines are found in most Sagaing gardens. At
Tada-u, where land is devoted solely to raising betel, a site is chosen

usually under tamarind-trees, and occasionally a few plantains or

other trees are grown for shade. The gardens are divided into blocks,

some 30 feet square, and the plants set in rows about 2 feet apart in each

direction, connected by small water-channels. Between every six or

eight rows is a pathway {yin-gwe) about 3 feet wide. The vines are always

irrigated from wells and in the hot season are watered alternate days : in

the early rains at intervals of two, and in the cold weather, of three days.

While rains are continuous, irrigation ceases. A top-dressing of leaf-

mould every year is said to improve the yield. Leaves may be gathered

within a year after planting, but plucking is often deferred to the second

year, and the third to fifth years are best. After the sixth year the vines

are often cut down. In Sagaing old or weakly vines are cut down from

year to year and replaced by new slips, and the same ground is occupied by
the vinery for twenty years or more. In Tada-u the garden is worked as

long as it is remunerative ; then the vines are cut down and the land

fallowed for two years. Each block is usually plucked once a month or

once in two months, always before 9 a.m., as plucking in the heat of the

day exhausts the vine. The average price of young plants is Rs.l5 per

1,000 ; of the leaves, Rs. 25 per 100 viss. The average mortgage price

works out to Rs. 226 per acre, and the annual rent to Rs. 100 per acre.

The ground-rent per acre averages Rs.ll3 for the Ufe of the vine—five

years—or about Rs. 22 a year. It is estimated that 1,000 vines yield an
average annual profit of Rs. 35, i.e. Rs. 350 per acre. [Cf. Upper Burma
Gaz., 1900, ii., 344.]

TRADE IN pAN'LEAF.—The habit of chewing this substance is very

widespread, especially in the towns and cities, the supplies being often drawn
from great distances. The Central Provinces send a large portion of their

produce to Calcutta on the one side, and Bombay on the other. Neither

in the official returns of trade by rail and river, nor by sea coastwise, is

there any mention of pdn-\ea.i, so that no information exists as to the

extent or direction of the internal movements. There are no foreign

transactions.

P. nigrum, Linn. ; Hunter, As. Res., 1807, ix., 383-90 ; Bot. Mag.,

1832, 3139 ; The Black and White Pepper
;
gulmirch, filfilgird, hahush,

vellajung, murichung, spot, martz, ddru-garm, miri, kdldmari, choca, mildgu,

mirydla tige, menasu, lada, sa yo mai, etc. A climber, usually dioecious,

wild in the forests of Travancore and Malabar, and cultivated in the

hot, damp localities of Southern India.

CULTIVATION.—Pepper was one of the most important articles of

early Indo-European trade, and has been extensively cultivated on the

western coast of South India from very early times. Vincent {Periplus,

etc., 1800, app., 42) speaks of it as grown in Malabar. It has accordingly

been specially cultivated there since at least the 5th century. But a

much earher knowledge is shown by the frequent mention of pepper by
the Sanskrit medical writers. It was also known to the Greeks from
the time of Theophrastes onwards. Though cultivated from remote times

in Sumatra, the Straits, Siam, and the Malay Peninsula generally, Malabar
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has always been considered to produce the best pepper. The provincet

where pepper is most extensively grown to-day are Bfadraa and Bombay.
Hanausok {Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 374)

states that pepper is adulterated with grouud olivestones.

Benj^al.—Pepper is cultivated to a limited extent only in the northern

parts of Jessore. Elsewhere in Bengal it grows wild during the rainy

season. " The creeper is planted in the beginning of the rains, and as it

grows in the shade the seeds of the stout dhunecha hemp plants are

sown near it to a£Eord shelter as they grow." [C/. Admin. Repl. Beng,,

1901-2, 17.]

AssMta.—Basu (Agri. Ledg., 1898, No. 7) gives a full account of the

cultivation of black pepper in Assam. The crop, it would appear, is

not cultivated appreciably in any particular part. A little, however,

is found in Sylhet and on the southern slopes of the Khasia hiUs.

It is usually grown to meet home requirements, and what is left over

is sold. Like the betel-vine, it is commonly raised on betel-nut palms
{Areca Catechu), wliile the mango, jack, and other garden trees are

occasionally utilised. It is propagated either from suckers, which spring

from underground roots, or from shoots from the stem. When shoots are

used, they are bent down into the ground to strike root before they are

severed from the mother-plant. The young plants are generally uprooted

at the beginning of the rains, and planted at the foot of the trees on
which they are to grow—as a rule one plant only is placed along side

of each tree, and at first it has to be carefully tied to its support.

Like the betel-vine, it requires liberal manure ; cow-dung and household

refuse are used and applied at the end of the rains and at intervals through

the cold weather. This is simply heaped round the base of the tree on
which the vine climbs; and to keep the moisture in the manure-heap,

pieces of the leaf-sheaths of the plantain-tree are laid over the top and
renewed from time to time. The plantation must be hoed and cleaned

once a year at the close of the monsoon rains, and in May the manure-

heaps are levelled down and spread over the ground. The vine begins to

bear in from three to five years after planting, and continues for at least

twenty years. It flowers in May and the berries are plucked in December,

when just beginning to ripen.

If intended for the cultivator's use, the berries are boiled in water for

a few minutes to soften the husk, which is then removed by rubbing over

a bamboo basket. If intended for the market, they are simply dried

in the sun after boiling and allowed to retain the husk, which assumes

a black colour. The highest outturn that can be obtained from a single

vine is said to be about 3 seers of dry cured pepper, and the average

yield about 1 seer for each vine in a plantation. The retail price for

Assam black pepper varies from 10 annas to a rupee per seer, and the

wholesale price from Rs. 17 to Rs. 20 per maund. [Cf. Basu, Cult. Black

Pepper Assam, in Agri. Dept. Assam Bull., 1898, No. 4.]

Bombay.—The area imder the crop in 1904-5 amounted to 6,736 acres,

and in 1905-6 to 7,483 acres, practically the whole of which was in Kanara.

The following information is mainly abstracted from MolUson {Agr\. Ledg.,

1900, No. 3 ; 1901, No. 3). The plant is propagated by layerings or from

cuttings. When the betel-palms are seven or eight years old, pepper is

planted at the bottom of the stems. A long, healthy shoot from an

established plant is layered in the leaf-mould surrounding the palm on
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which it is intended to climb. When it has taken root it is severed from

the parent plant and trained on its living support. Two or three shoots

are sometimes layered to one palm. The best months for propagating

are June and July. The main vine should divide freely into subordinate

branches so that a number of shoots can be trained to ascend. They are

secured to the stem by bands stripped from the sheaths of fallen leaves of

the betel-palm. Heavy applications of good manure are given annually

for three years after planting. Subsequently the pepper participates in

the general cultivation given to the betel, and an application of manure

is made to both crops every second year. The manure is heaped over the

bared roots of the betel-trees and pepper-plants in a circle round the stem.

The best manure is made from green leaves and twigs plucked in the

monsoon, used as litter in cattle-byres, and thence removed to a manure
pit every day or second day, together with the dung and urine of the

cattle. This manure is sufficiently decayed by the following March, and is

applied in that month or in April. A plantation is in bearing three or

four years after it is started, and if the old vines as they get worn out are

at once replaced by new layers, the plantation will keep in vigorous growth

for a long period. Flowers appear in July and August and the berries

are ripe in March. The vines, in full bearing, give in a good season

about 1,000 clusters, which should yield about 7 seers of dried pepper

(1 Bombay seer = 7 lb.).

Ordinarily the bunches are plucked when the berries are green

or changing colour. The berries are then sorted out, the ripe ones

separated, soaked in water for seven or eight days, or heaped till the pulp

ferments. They are then rubbed or trampled underfoot till the pulp is

rubbed off the " stone " which furnishes the white pepper of commerce.

But that article is prepared, to a small extent only, in Kanara. The chief

product is black pepper, which is got from unsorted berries. These are

heaped for about four days till such as are green get soft and change colour,

and the pulp of all is more or less squashed. They are then spread out

and dried. The skin and part of the pulp adhere as a dark, wrinkled

covering to the stones, and the pepper is black in appearance. White

pepper is worth Rs. 10 to 11 per maund, and black Rs. 7 to 8 per maund.

[Cf. Dept. Land Rec. and Agri. Bombay Bull, 1900, No. 20, 13-5.]

Madras and Mysore.—In certain respects it might almost be said that

we know very little more regarding the pepper industry of South India

than was understood in the first and second decades of the 16th century.

Varthema {Travels, 1510 (ed. Hakl. Soc), 1863, 157) will be found to give

a vivid picture of the plantations in and around Calicut :^
—"It is like a

vine climbing on trees : from each of the branches are produced five to

eight clusters of berries, a little longer than a man's finger ; they are like

raisins but more regularly arranged, and are as green as unripe grapes
;

they gather them in October and November, and lay them in the sun on
mats, when they turn black as they are seen among us, without doing

anything else to them. And you must know that these people neither

prune nor hoe this tree which produces the pepper." So also Barbosa,

in the beginning of the 16th century {Coasts E. Africa and Malabar (ed.

Hakl. Soc), 1866, 219), gives a detailed account of the plant, and of the

trade in pepper from CaUcut shortly after the arrival of the Portuguese

in India. The spice had to pay an export duty to the King of Calicut

and was shipped via Cambay to Persia, Aden, Mecca, Cairo and Alexandria,
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thence to Portugal. Mandelalo {TraveU, in Oleariiu, Hist. MuMrwy, de.,

1662, 93, 111) gives certain particulars of the pepper en of the
*' Cuncam or Decam." He states that the traffic goes t -

According to modern writers the method of cultivation presently pur-
sued is very simple. Cuttings are put down during the rains in June-July,
in rich soil, not subject to excessive moisture, and liberally manured, not
with cow-dung as in Bengal and Assam, but with leaf-mould. The trees

selected as supports are mostly those which have a rough or prickly bark,
such as the jack-tree, the murukku {madar, p. 623), etc. The vines m»y
grow to 20 or 30 feet, or even higher—they are never pruned. All suckers
are removed and the ground around kept clear of weeds. In three years
the vine begins to bear. From the third to the seventh year the plant
improves. After that it remains in good condition for three or four years,

and then deteriorates for about the same period, when it is cut down and
new shoots planted. The fruit is gathered as soon as the berries at the
base of the spike begin to change colour. [Cf. Kew Bull., 1895, 178-80.]

In April of 1905 a Government farm, under the superintendence of

Mr. C. A. Barber, Government Botanist (for the scientific study of the

cultivation of pepper), was started at Talliparamba near Tellicherry, which
may be spoken of as the centre of the South Indian (indeed of the Indian)

pepper production. A very large amount of work has already been
accomplished, of which Barber has published as yet only a brief note

{Agri. Journ. Ind., i., pt. ii., 163-4). "Any one," he observes, "at all

conversant with a plantation of black pepper, vdW have noted the great

variation in the bearing power of different vines." This is a consequence
of some plants bearing wholly male (staminate) flowers, others only female

(pistillate) flowers, while still a third possess both stamens and pistils, but
the former so sparsely as to lessen fertility. " In choosing vines for pro-

pagation, it will, therefore, be necessary to first determine whether the

plant is fully provided with stamens." " It may be taken as a rule that

any vine, if fully provided with stamens, will give a good crop, while any
vine not so provided will be capricious in its behaviour, being dependent
on its neighbours for the swelling of its berries."

Barber (Varieties CuU. Pepper, in Dept. Agri. Mad. Bull., 1906, iii.,

No. 56, 126-32, tt. 1-3) says that there are "three main types of good
vines freely provided with stamens, the BalamcoUa, Kallivalli and Cheria-

kodi. Each of these has variations in all directions."

Balamcotta.—This is all round the best pepper, is widely distributed,

and apparently the main Tellicherry variety. The leaves are the largest

of all. Its general colour is light green, and when full grown is twice as

long as broad, oval to ovate, broadest at the middle and one side fre-

quently broader than the other. Flowering branches, drooping. Spikes

long, usually up to six inches, and the individual flowers distant. It is a

strong-growing plant, flushing all over at the same time, and a heavy

bearer.

Kallivalli.—This has the reputation of being a heavy bearer, but the

flushing is irregular. The leaves are fairly constant, but vary in width

according to age. In general colour they are dark green, and the veins

much more deeply impressed, almost corrugated, than in balameoUa.

Flowering branches stand out stiffly and joints close together. Spikes

shorter than in balamcotta and frequently seen branched ; sometimes, in

fact, the spikes appear tassel-like. The flowers are also a good deal closer
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together, and though abundantly supplied with stamens, yet the plant

may be spoken of as less fixed as a type.

Cheriakodi.—This name is given to a well-marked variety, small in

all its parts—a dwarf form, under 15 feet in height. The leaves are not

large and the spikes are small and crowded with small berries. The
leaves are arranged uniformly over one another like the tiles of a house,

almost vertically downwards, and thus hiding a large number of spikes.

Under each of these main forms there are several recognisable races as

well as two well-marked jungle peppers that have found their way into

estates. These are characterised by dark-green leaves, very large berries,

and an immense growth on tall forest-trees, and usually hairy spikes.

Diseases and Pests.—Until quite recently very little had been pub-
lished on these subjects. Butler {Agri. Journ. Ind., i., pt. i., 30-6) gives

an instructive account of the Pepper Wilt. He suspects this disease first

appeared in the Wynaad district of Malabar about 1900. By 1904 he
found alarm general. The disease had produced a vast amount of damage
in three or four years. . " Its possibilities in this direction," says Butler,
" are evident from the fact that over four thousand acres of pepper culti-

vation are in the hands of Europeans in South Wynaad, and perhaps five

times as many are grown by Natives. A far greater amount is grown in

the coast districts of Malabar, but it is impossible to estimate how much
this may be." He then describes the appearance of the diseased

plants. The leaves first droop, the production of leaf is discontinued, the

stems of the vine separate from the support or standard owing to the decay
of the clinging roots, the leaves turn yellow and fall off, and lastly the

whole vine withers. A similar disease appeared in Cochin-China and Java
about the same time as in India, and was attributed by Prof. W. Zim-
mermann and Dr. van Breda de Haan to the parasitic worm Heterodera
radicicola—the common root eelworm. Doubt was thrown by Barber
and others on the possibility of the eelworm being the sole cause, and
Butler, in the paper above indicated, has shown that the primary cause

is a Nectria fungus closely allied to, if not identical with that discussed

under arhar, Cajanus indicus (see p. 198). Butler concludes that a
critical study of the varieties and races of the pepper-vine with a view
to discover or produce a wilt-proof form, is the only satisfactory method
of dealing with the disease.

[Cf. Garcia de Orta, Coll., xlvi ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., i.,

671 ; Acosta, Tract, de las Drogaa, 1578, 19-29 ; Linechoten, Voy. E. Ind., 1598
(ed. Hakl. Soc), ii., 68, 72-5 ; Boym, Fl. Sin., 1656, Q ; Bontius, Hist. Nat.
et Med. Ind. Or., 1629, in Piso, Ind. Uiri. re Nat. et Med., 1658, 103 ; Thevenot,
Travels in Levant, Indoatan, etc., 1687, pt. iii., 88 ; Ligon, Hist. Barbados, 1657,
79 ; Alexander Hamilton, New Ace. E. Ind., 1727, i., 298, 301 ; Bennett, Wan-
derings in N.-S. Wales, 1834, ii., 180 ; Rept. Ind. Hemp Drugs Comm., iv., 59,

NichoUs, Textbook Trap. Agri., 1892, 200-3; The Bower Manuscript

»

Ind. Agrist., Oct. 2, 1905, xxx., 311-2
260:
(Hoernle, transl.), 1893-7, 78, 85, etc.
Trop. Agrist., Oct. 1905, xxv., 563-4.]

TRADE.—The trade in pepper is perhaps the oldest, and during the
Middle Ages was the most important branch of commerce between Europe
and the East. In the early days, the Malabar Coast had a practical

monopoly of the trade. Gradually, however, more and more pepper was
cultivated in, and exported from, the Malay Archipelago, and localities

farther east, till, as early as the beginning of the 19th century, the Indian
production had shrunk into relative insignificance. The following gives a
brief summary of the conditions of the trade.
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Internal.—The total registered transactions carried by rail and river iot«naL

during 1904-5 were 14,745,544 lb.; 1905-6, 16,203,216 lb.; 1906-7,
14,531,776 lb. Calcutta port and the province of Bengal are usually the
chief IMPORTINQ centres, being followed in this respect by the PanjAb.
In the last-mentioned year, Calcutta town took 2,686,768 lb. ; Bengal
province, 2,217,376 lb. ; and the Panjdb, 1,500,128 lb. Of the kxportuio
centres, Calcutta again heads the list, having given 4,752,384 lb. ; Madras
Presidencv, 3,654.448 lb. ; Bombay port, 2,727,088 lb. ; Madras ports,

1,454,096 lb. ; and Karachi, 1,272,320 lb. The Calcutta and Bombay
supplies are derived by rail and river as well as by sea coastwise. The
chief exporting centres are Madras and Bombay, and naturally so, since
they are the provinces of production. The Madras supply is, however,
drained very largely from Travancore, and is consigned direct to Calcutta
or Bombay ; so also the production of the Madras Presidency (so far as
returns of coasting trade show) is consigned almost entirely to Calcutta
and Bombay. During the five years ending 1906-6 the imports averaged
16 million lb., of which Calcutta and Bombay ports each took 6J million lb.

External.—The total Exports of Indian pepper during the period gxtemai.

1900-7 were as follows :— 1900-1, 8,280,372 lb., valued at Rs. 28,91,836;
1901-2, 13,589,172 lb., valued at Rs. 48,01,554 ; 1902-3, 9,310,166 lb.,

valued at Rs. 32,76,476 ; 1903-4, 14,348,983 lb., valued at Rs. 50,71,541 ;

1904-5, 10,113,416 lb., valued at Rs. 35,46,209 ; 1905-6, 17,889,994 lb.,

valued at Rs. 61,07,357 ; and in 1906-7, 9,499,089 lb., valued at

Rs. 33,01,237. The chief exporting provinces are Madras and Bombay, MadnaPocta.
which in 1906-7 exported respectively 7,722,866 lb. and 1,682,468 lb. The
countries to which the exports chiefly go are Italy, which in 1906-7
took 2,263,912 lb. ; Germany, 1,813,756 lb. ; United States, 1,034,040 lb.

;

Great Britain, 757,311 lb. ; Turkey-in-Asia, 719,501 lb. ; Aden, 363,899 lb.

;

France, 338,758 lb. ; Belgium, 112,000 lb., etc. The r^-exports of foreign

merchandise are unimportant—10,227 lb. in 1906-7. The Imports of

pepper into India come almost entirely from the Straits Settlements,

which, in 1906-7, imported 990,564 lb. out of a total of 1,061,826 lb.

The other countries from which India imports pepper are chiefly Ceylon
and East Africa.

Italy.

Straiti.

PISTACIA, lAnn. ; Fl. Br. Ind., ii., 13 ; Gamble, Man. Ind. d:e.P..
Timbs., 1902, 210-1 ; Duthie, Fl. Upper Gang. Plain, 1903, i., pt. 1, 187 ;

vi., pt. L.

Brandis, Ind. Trees, 1906, 199-200 ; Anacardiace^e. A genua of trees 208-76.

containing some six species, of which two only are natives of India.

Several others occur in Afghanistan and Baluclustan and yield valuable
articles of trade sent largely to India, besides some of the species being
there occasionally cultivated.

P. Khlnjuk, Stocks, in Hook., KewJoum. Bot., iv., 143 ; Duthie, I.e. 187 ; P. integer-

rima, Stewart, Gamble, I.e. 210. The North-West Himalayan form {tnteaefrtmm)
kdkra, drek, gurgu, tdnhdri, etc. ; galls = kdkraaingi, dushtapttchattu ; the Baluchistan
form {Khainjauk) uahgai or buzgai, etc. A deciduous tree of theSuliman and Salt
Ranges; outer Western Himalaya, up to 6,500 feet, extending east to Kumaon ;

chiefly on dry slopes and in river valleys.

The hard, rugose, hollow galls, which form in October, are used to a small 0«U«.

extent for dyeing and tanning, and have long held a place in the Hindu Materia
Medica. They contain 75 per cent, tannic acid and give a blue-black colour with
ferric chloride. The leaves are lopped for fodder tor buffaloes and camels. The
wood is used for furniture, carvings and ornamental work. According to Gamble,
it is generally sold in the hill baz4rs, particularly at Simla, in the form of thick,

short planks. [Cf. Pharmacog. Ind., i., 374-7 ; The Bovoer Manuscript (Hoernle,
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transl.), 1893-7, 119, 124; Sule, Monog. Dyes and Dyeing, Berar, 1895-6, 5;
Agri. Ledg., 1902, No. 1, 21 ; Tschirch, Die Harze und die Harzbehdlter, 1906,

i., 474-5.]

P. LentisCUS, Linn. The Mastic Tree or Masticbe ; resin = rumi mastiki,

kundur-rumi, arah, etc. An evergreen shrub of the Mediterranean region, which
yields the mastic of Chios, imported into India.

The resin (mastic) occurs in small, irregular yellowish tears, brittle and of a
vitreous fracture, but soft and ductile when chewed. It has been known in

medicine and the arts from the earliest periods. It is used as a masticatory by
people of high rank in India to preserve the teeth and sweeten the breath, and also

in the preparation of a perfume. [C/. Milburn, Or. Comm., 1813, i., 139 ; Moodeen
Sheriff, Mat. Med. Mad., 1891, 114-6; Holmes, Cat. Hanb. Herb. Pharmaceut.
Soc. Mu8. Rept., 1892, 29 ; Kew Bull, 1897, 421-2 ; 1898, 190-1 ; 1903, 19-22

;

Ind. For., 1898, xxiv., 480-1 ; Tschirch, I.e. 468-74.]

P. mutica, FIscH. & Mey. ; Lace and Hemsley, in Ind. For., 1891, xvii., 449-50
;

Prain, Rec. Bat. Surv. Ind., i., 130 ; P. Terebinthua, Linn., var. mutica, Aitch. <t

Hemsley, Trans. Linn. Soc, iii., ser. 2, 47. The gwan, khanjak; resin = mastiki,

kunzad, wanjad, shilm, etc. In the Dictionary this species is treated as the Asian
representative of J». Terebitithus, the plant which yields the Chian or Cyprus
turpentine, but it is now regarded as a distinct species. It occurs commonly in

Baluchistan. The resin resembles that of JP. i,entiscus and is used in the East as
a substitute for that substance. It bears the same vernacular names, and is con-
sidered almost identical with that of JP. vera. The leaves are very generally
affected by a horse-shoe shaped gall, which extends round the margin and gets
the name of qosh-wdra (ear-lobe) from its peculiar shape. According to
Aitchison the Natives regard the galls as of no use, but value highly the leaves
for dyeing and taiming purposes.

P. Terebinthus, Unn. The Terebinth Tree. A tree or shrub, common on the
islands and shores of the Mediterranean. It yields a resin (Chian Turpentine),
the terebinth of the ancients, produced chiefly in the island of Scio, where it is

collected from incisions made in the stem and branches. \Cf. Holmes, I.e. 29

;

Tschirch, I.e. i. ^^2-Z ; Kew Bull., 1903, 19-20; Kew Mus. Guide, 1907, No. 1 54.,
P. vera, Unn. The Pistachio Nut ; tree and nut = pista ; galls = b6z ,'

.
-'

gum-resin = kunjad, wanjad, kandur, shilm, etc. A small tree, form -ghanj
;

at 3,000 feet and upwards, in Syria, Damascus, Mesopotamia, Terek, Orfa, the
Badghis and Khorasan ; extensively cultivated in Syria, Palestine and Persia.

It yields a resin similar to mastic. The leaves are frequently affected by galls,

irregularly spheroid in shape, borne on a short stalk and usually growing from
the surface of the leaf. These, with the pericarp of the fruit and the unfertilised

ovaries, are used locally for dyeing silk, and are exported to Persia, Turkestan
and India. The fruit, known as the pistachio nut, is oval-shaped and varies

in size with the amount of cultivation the tree has received. They are exported
in large quantities from Afghanistan to India, Persia and Turkestan. In India
the nut is a common article of food among the well-to-do classes, being fried with
a little butter and salt and brought to the table hot. The nut is also a frequent
ingredient of confectionery and ice-cream. It contains about 60 per cent, of
a fatty oil which is occasionally extracted for use in medicine. [Cf. Aitchison,
Notes on Prod, of W. Afghanistan and N.E. Persia, 1890, 156-9 ; Pharmacog.
Ind., i., 379-81 ; Holmes, I.e. 30 ; Agri. Ledg., 1902, No. 1, 21 ; Firminger.
Man. Gard. Ind. (ed. Cameron), 1904, 262.]

PISUM, Linn. ; Fl. Br. Ind., ii., 181 ; Prain, Beng. Plants, i., 368-9
;

Duthie, Fl. Upper Gang. Plain, 1903, i., 261-2 ; Cooke, Fl. Pres. Bomb.,
1903, i., 409 ; Leguminos.^;. This genus comprises the grey or field pea
and the common garden pea, both largely cultivated throughout India.

P. arvense, Linn. ,- Duthie and Fuller, Field and Garden Crops, ii., 17-8,
t. xxxii. B. The Grey or Field Pea, muttar, mattar rewari, kulon, keiao, korani,
kuldwan, karain, ghdle, etc. According to De Candolle, this pea is wild in Italy.
It is extensively cultivated in many parts of India, during the cold weather, in
the same way as M*. sativtun, under which details of the method will be given.
It produces a small, round, compressed, greenish and marbled seed, generally
eaten as ddl by the natives. It must be carefully distinguished from khesdri ddl
(z^athyt'ua sativtis, p. 703), which it somewhat resembles. The straw is a valued
Fodder.
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THE GARDEN. PBA

P. MUvum, Uhi,. t Duthie and FuUer, (.0. iL, 17-8. ft. xxxiL A. Tb« Qwdan
Pea, bara-mattar, bahtahna, kudo, thdnma^ ahandil, kalon, akaa, «en. k/taiyUi,
Idr-kdna, fMttanie, yurulusanighelu, pm, etc. A mora robuct plant than th«
former, cuinpiu-ed with whicii it it more valuable and proliflo thoui^ a laH hardy
crop. It is not known an3rwhere a« a wild plant, and in regardad by aoaa aa
merely a variety or aub-speotea of J*. «r0«Ma«.

The field and garden peaa are generally oonaidered together by writera on
Indian cropB, and the methods of cultivation explained aa applying aquaUy to
both. In all parta of the country the pea is a roAt crop. According to Woodrow
(Oard. in Ind., 1903, 263-U), the varietiee of the white form may be aown at any
time between May and January, if the rainfall ia not over 40 inoh«a. A rich.
deeply cultivated soil that han l>een heavily manured for a previous crop and
contains at least 5 per cent, lime is necessary for a good outturn. The area m
Bombay for 1005-G was 16,636 acres. As a field crop peas are sown in moist
land in October or November, and receive, as a rule, no manure or irrigation.
The crop is reapyed at the end of February and March. Leaves and stalks are
much valued as fodder, under the name of haiim. In Cuttack, Bengal, Banerjsi
(Agri. Cuttack, 1893, 83) states that peas grow well on loose sandy soil after
maize. The maize crop is removed about the middle of August, and the land
ploughed twice or thrice between 15th August and 15th September. By the 1 5th
September the land is manured with cow-dung at the rate of twenty-five
cartloads to an acre, and then laid out in ridges and furrows at intervals of one
foot. The seed is sown by hand, at the bottom of the furrows, then covered
over, and the field watered every evening till the plants appear, six or eight days
afterwards. Watering is continued for two months more, at intervals of about
six days. About a fortnight after sowing, bamboo twigs are fixed into the
ground for the plants to climb on. Weeding is necessary once a month.
Flowering commences about the 1 5th October, and the pods bc^n to form in the
middle of November. By the middle of February the pods are dry and ready
for harvesting. In the United Provinces, Duthie and Fuller write that both species

of pea are largely grown in certain districts. They are not returned as a separate
crop, but together with masur {l^nm emculBnta, p. 708) occupied in 1904-5 am area
of 2,055,879 acres. They are sown from the end of September to the middle of

October, and reaped in March. In the western and central districts peaa are
most commonly grown as a second crop after indigo or rice. As a rule they
are sown on very heavy soil, which receives little if any preparation and is rarely

manured. The seed is sown broadcast at the rate of 1 ^ to 1 maund per acre, and
ploughed in. In the Oudh and Benares Division the crop is watered once ; in

other localities it is not always irrigated. The cost of production per acre is

estimated at Rs. 12- 13a. for the coarse kind with no irrigation, Rs. 17- 13a. for

the fine kind, assuming that two waterings are given and the land is of higher

rent. For the year ending 1902 the average outturn of peas for the province
was calculated at 1,150 lb. per acre irrigat^ and 600 lb. per acre unirrigated.

Cultivation in the Central Provinces closely resembles that in the United
Provinces, but the crop is never irrigated. The area in 1904-6 was 247,779
acres ; in Berar, 10,257 acres. In the Panj4b, peas are cultivated as a field crop

almost entirely for fodder. Seed is Bovm on aailab lands in October and No-
vember after a couple of ploughings. It may be sown broadcast on the same sort

of soil, if too moist to plough. The seed-rate is 20 to 30 seers per acre. The
crop is pulled, not reapeci, in April, and the yield is 3 to 8 maunds seed per acre.

Uses,—The green pods are collected in many localities while the plant is

growing, and are either cooked and eaten like French beans, or the yoimg seed

is extracted and eaten in the same way as by Europe«ans. The roasted green

pods are known in the Panj4b under the name of dddhridn and dmidn. The rip^

seed is also used whole, split as ddl, or ground and made into bread. In Burma
peas are employed in the preparation of vinegar (p. 1111). The green plant and
also the " straw " are extensively used and valued as Fodder, more especially

in the Panjab and Bombay where they are regarded as equal to hay. [C/. De
Candolle, Orig. Cult. Plants, 1882, 327-8 ; Hentham, Rev. of Targioni-Tozzetti,

in Joum. Hort. Soc., 1855, ix., 138; Asa Gray, Scient. Papers, 1889. i.. 347 i

Leather, in AgH. Ledg., 1901, No. 10. 372-3; 1903, No. 7, 152. 155. 184-6:

Imp. Inst. Tech. Repts., 1903. 235 ; Firminger, Man. Qard. Ind. (ed. Cameron),

1904, 172-5; Joret, Les PI. dans L'Antiq.. ett>., 1904, ii., 249; Lock, Plant

Breeding, Peas, Circ. and Agri. Joum. Roy. Bat. Oard. Ceylon, Jan. 1905, ii., pt. S,

No. 27 ; Roy, Crops of Beng., 1906, 64.]
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POGOSTEMON
HBYNKANUS INDIAN PATCHOULI

D.E.P.,
vi., pt. i.,

299-306,
American
Mandrake.

Besin.

Prepara-
tion.

Action.

Value.

Dyek.

PODOPHYLLUM EMODI, Wall. ; Fl. Br. Ind., i., 112-3

;

BERBERiDEiE. May Apple, Duck's Foot, American Mandrake, pdpra,

lihavan-hakra, han-hakri, chimydka, wan-wdngan, etc. A small, erect,

herbaceous plant, met with in the higher rich and shady temperate forests

from Sikkim to Simla, Kashmir, Hazara, Tibet, the Kuram Valley and
Afghanistan.

Is closely allied to the American species JP. peltatum, the source of the resin

of Poaophyiiunt of the British Pharmacopoeia. The resinous constituent,

known as podophyllin, was first prepared from the Indian root from specimens
collected by me at KuUu and sent to the late Dr. Dymock at Bombay in 1888.
The process adopted was that recommended in the British Pharmacopoeia, which
consists in exhausting the drug by percolation with alcohol, concentrating the
percolate and precipitating the resin by adding water. Podophyllin thus ob-
tained is an amorphous powder of a bright brown-yellow colour, if procured
from the American species, but much lighter in coloxir, if from the Indian.
The active portion

—

podophyllotoxin—consists of an amorphous principle soluble in

alcohol, and isolated from a chloroformic extract of the root. Although the
chemistry of the American species has been fully investigated, httle had been
done in that direction with the Indian plant till a few years ago, when specimens
were sent by the Beporter on Economic Products to the Imperial Institute for

examination. At the same time the therapeutic and physiological action of the
Indian drug were investigated by Dr. H. G. Mackenzie and Mr. W. Dixon of
St. Thomas' Hospital. The results of these inquiries proved that the chemical
constituents of both the American and Indian drugs were identical and that
the podophyllin prepared from the Indian species is as valuable a pvirgative as
that obtained from -P. peitatttm. Bhaduri {Re-pt. Labor. Ind. Mus., 1902-3, 28)
foimd the Indian resinoid prepared at the Calcutta Medical Stores to contain
35-7 podophyllotoxin. The Indian drug, moreover, was found to furnish a
larger proportion of podophyllin than the American, and to be consequently
of greater value as a source of the resin. It is thus highly desirable that a regular
trade in the Native drug should be established. The commercial value of podo-
phyllin is subject to considerable fluctuation, but is generally stated to vary
from 7«. 6d. to lOa, a pound in wholesale quantities. The root also contains
a valuable dye-stuff, quercetin, which is easy to isolate. Dvmstan states that
the separation of the dye as a by-product of the manufacture of podophyllin
would probably repay the Indian producer. [C/. Pharmacog. Ind., i., 69-70

;

iii., appl, 99-101 ; Henry, Econ. Bot. China, 1893, 25 ; Lawrence, Valley of
Kashmir, 1895, 75, 85 ; Edgar Millard, Note on Ind. and Amer. Resins of Podo-
pyhllum, in Pharm. Journ., March 26, 1898, vi., 304-5 ; Dunstan and Henry,
Chem. Investig. of Ind. and Amer. Podophyllum, in Trans. Chem. Soc, April
1898 ; Mackenzie and Dixon, Phsiol. Action and Therap. Prop, of Podophyllum,
in Edinh. Med. Journ., 1898 ; Dimstan, in Ind. For., 1898, xxiv., 321-2 ; Imp.
Inst. Ann. Rept., 1898-9, 22, 28, 41 ; Rept. Proc. Cent. Indig. Drugs. Comm.,
1901, i., 46, 62, 72-4; 211-8, 273-6, etc. ; /mp. Inst. Tech. Repts., 1903, 170;
White and Humphrey, Pharmacop., 1904, 557-8, 561.]

D.E.P.,
vi., pt.i.,

307-9.
Indian
Patchouli.

Perfume.

POGOSTEMON HEYNEANUS, Benth. ; in Wall, PI. As.

Rar., i., 31 ; P. Patchouli, Hook., /., Fl. Br. Ind., iv., 633 ; Labiate.
Indian Patchouli, peholi, pacholi, pachdpdt, panel, malt, pachpanadi,

poko nilam, etc. A plant found both wild and cultivated in Western and
Central India from Bombay and Berar southwards, and said to be the

chief source of the Indian patchouh. The plant which affords the greater

part of the patchouli perfume of European commerce is, however, JP.

suave, Tenore (considered by Hooker a variety of JP. Patchouli),
which does not appear to be met with in India at all, but to be a cultivated

form of JP. Cablin, Benth., a native of the Philippines. [Cf. Kew Bull.,

1908, 81.]
Genuine patchouli {i.e. JP. snare) is cultivated chiefly in the Straits Settle-

ments and Penang, The patchouli of Assam is obtained from Microtcena cymosa,
Prain, In the Central Provinces and Berar I found P. XLcyneanws growing
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ArmenlaMt

in the betel-le&f houae* «m1 Mid apfMrently by th« ownsra to the perfume manu*
factiirers. This may be, at leaet partly, the patehouli of Bombay. Oilde-
tneister and Huffmann, at all events, iip«ak of the drug beiiw ahippMl bom both
Calcutta and Bombay, but of poor quality. Prom toe dillereneea in fitirtn<«*ftl

composition they suepeot that the Caloutta herb is the Aeeam plant (JT. mffmfmm).
The Bombay plant, aa sugoeeted, may be derived from the pon-bouae ouHivation,
but in that cose the supply must be very limited indeed. On the Oimar hilla,

Kathiawar, I was shown a plant (f mtfhUm$»lh*m tMmmmpHmlum, BmtM.) tho
largo sticky and Hwoetly scented budJs of which were being ooUeotad to bo aant
to Bombay as a perfume (7 patchouli substitute).

The following is the method of patchouli cultivation pnrmiad in the Stnits. OultlvsUoo.

The soil most suitable is a stiff clay with a small peroentage of nliea. Tho land
is trenched, the plants deposited in rows, 2 feet apart (during the wet eeMon).

and carefully shaded till the first crop is obtained. Two other orops are aeourad
at intervals of six montlis, after which the plants are dug up and the land
retrenched and manured. The crop is gathered by cutting down all but on*
stalk on each root, and placed to dry in the sim during the day aitd under cover
at night. The dried stems are then made up into bales and sold. Adulteration
wuth the leaves of ruku (Oflmutn Bttmiltount, Linn,, oar. pU^mm) or with those of
perpulut (TrcttMi lohnta) is said to be conunon. The oil is prepared by passing Oil.

steam through the leaves in a largo copper cylinder and condensing the distillate.

One pikul (133^ lb.) of the raw material yields from 24 to 30 ok. of the oil, and
if free from the heavier stalks, about double that amount. The oil is very
largely used in European perfumery. [Cf. Sawer, Odorography, 1892, 293-308 ;

Kew Bull., 1897, 05 ; Oildemeister and Hoffmann, VolatiU Oils, 1900, 6S&-8 ;

Thorpe, Diet. Appl. Chem., 1900, iii., 123 ; Schimmel & Co., Semi-Ann, Rept.,

Oct.-Nov. 1906, 52 ; ApriJ-May 1906, 49-50.]

PRUNUS, Linn. ; Fl. Br. Ind., ii., 312-7 ; Gamble, Man. Ind.,

Timhs., 1902, 311-5; RosACEiE. A genxis which contains some 21

species within the Indian limits, including the almond, peach, apricot,

plum and cherry.

P. Amygdalus, stokes. The Almond, hdd&m, bildti-haddm, vddam-kottai, bddatn-

vittulu, etc. A moderate-sized tree, indigenous in Western Asia and occasionally

cultivated in Kashmir and the Panj&b.
There are two varieties, bitter and sweet, but these cannot be distinguished

botanically. The almond yields a Gum, the baddm or Hog-tragacanth, which is

exported from Persia to Bombay and re-exported to Europe, while from the

fruit £u:e obtained two Oils, an essential and a fixed. The fixed oil is procured
by expression from the seeds of both varieties. It is clear, yellow, with an
agreeable flavour and is much used by perfumers, though frequently adulterated
with gingelly, poppy or mustard oils. The essential oil is got from the bitter

variety and is Imown as " oil of bitter almonds," but according to Gildemeistar

and Hoffmann, " only a very small amount of tho bitter-almond oil of commerce
is prepared from bitter almonds. For the manufacture of the oil, the seeds of

the apricot (J*, armeniaea) serve almost exclusively, and the oil thus prepared
does not appear to differ in any respect from the oil obtained from bitter

almonds." It is produced by submitting bitter-almond or apricot cake, left

after expression of the fixed oil, to distillation with water, alone or mixed with

salt. Medicinally the almond has been used in Europe for many centuries,

but is little esteemed in India. The kernels of the sweet varjety are largely used
in dessert and confectionery. [Cf. Bentham, Rev. of Targioni-Tozzetti, in Joum.
Hort. Soc, 1865, ix., 162 ; Pharmacog. Ind., i., 563-7 ; Oildemeister and Hoffmann,
Volatile Oils, 1900, 436-42.]

P. armeniaea, Unn. The Apricot, Mishmus, or " Moon of the Faithful,"

chuari, zardalu, khubani, paling, kushm-dru, galdatn, iter, cherkuah, hari, ahiran,

mandata, nakhter, etc. A moderate-sized deciduous tree, cultivated in the

Western Himalaya, hardly ever ripening its fruit on the eastern section. Rox-
burgh and De CandoUe, however, consider China its original home. Stein {Ancient

Khotan, 1907, 131, 337, etc.) says that the labourers employed by him, in his

excavations, identified the wood found in the houses, as also in the remains of

orchards, as being the uruk (the apricot)—a plant with which they were fully

conversant. This would fix its cultivation in ancient Khotan as at least prior
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D.E.P.,
iii., 449.
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Oil.

to the closing decades of the 8th century—the date at which the last of the series

of cities was abandoned and enveloped in sand.
The apricot yields a Gum similar to tragacanth, known commercially as

Cherry-gum. A clear Oil is extracted from the seed and used in burning, cook-
ing, and for the hair. As already explained, from the cake is obtained the bitter-

almond oil of commerce. The seeds are brought from Asia Minor into Europe
as " peach kernels." The fruit ripens from May to September, according to
elevation. In the North-West Himalaya dried apricot forms a considerable
portion of the Food of the people, but the fruit is also eaten fresh. By Europeans
it is largely employed in this state for making jam, and when dried for cooking.
The dried fruit is also an important article of trade, being brought to the plains
of India from Afghanistan and the neighbouring hills. The emporium of this

trade is Leh, where, according to a writer in Capital (Oct. 19, 1905), about 300
maunds are imported annually from Baltistan or Little Tibet. The same writer
states that in the Afghanistan khubanis the trade is in the hands of Kabulis, who
retail the moist stoneless fruits in the Calcutta market at 8 annas to 1 rupee per
seer, and the dried fruit at about Rs. 1-8 per seer. Gamble states that the wood is

handsome and used in the Panjab for various purposes, while in Lahoul and Upper
Kunawar it is the chief firewood. [Cf. Hoffmeister, Travels in Ind., 1848,
392-3, 464; Bentham, I.e. 163 ; Smythies, in Agri. Ledg., 1894, No. 15, 5-6, 45-6;
Ind. For., 1895, xxi., 70-2 ; Ind. Gard., May 18, 1899, 205 ; Gildemeister and
Hoffmann, I.e. 437 ; Firminger, I.e. 245 ; Sly, Fruit in the N. W. Front. Prov.,
in Agri. Journ. Ind., i., pt. iii., 268-9.]

P. Cerasus, Unn. The Sour or Dwarf Cherry, alu-bdlu, gilds, olchi, jera-

sayna, etc. According to De Candolle, this is a native of the region stretching
from the Caspian Sea to Western Anatolia. In India it is cultivated in the
Panjab Himalaya and North-West Provinces, up to 8,000 feet. It yields a Gum
similar to tragacanth. In Europe the kernel is used for flavouring several
liqueurs and the fruit for making preserves, while the wood is valued by cabinet,
musical instrument and pipe makers. [C/. Bentham, I.e. 160 ; Smythies, in
Agri. Ledg., I.e. 42, 46-54 ; Firminger, I.e. 246-7.]

P. communis, Huds., uar. insitltia. The Plum, alucha ; fruit = alu, khdra, alu-
bukhdra, alecha, bhotiya baddm, olehi, er, gardalu, luni, alpogddd-pazham, etc.

A moderate-sized tree, cultivated (or indigenous) in the Western Himalaya from
Garhwal to Kashmir, at 5,000 to 7,000 feet. It yields a yellow Gum of little

value, which somewhat resembles gum-arabic. An Oil prepared from the kernels,
the " Plum-oil " of Europe, is used for illuminating purposes. The ripe fruit is

eaten by all classes and is much esteemed. In a dried condition, a variety, the
Bokhara plum, is imported in quantities from Afghanistan, and is much used
as an article of diet. It also forms an ingredient of a common chutni. The true
plum {uar. domesticn) is cultivated to a small extent in the plains of Northern
India, but the fruit is inferior to that produced on the hills. Gamble states
that the wood is smooth to work and is used in Kashmir for the framework
of the so-called papier-mache boxes. [Cf. Bentham, I.e. 161 ; Smythies,
in Agri. Ledg., I.e. 42, 46; Woodrow, Gord. in Ind., 1903, 306; Firminger,
I.e. 245-6.]

P. Padus, Linn. The Bird Cherry, jamana, likh-ar-u, hlo sa, hlot-kung,
bomhaksing, zamb-ehule, pdras, kdlakdt, gidar-dak, bart, zum, etc. A moderate-
sized deciduous tree of the Himalaya from the Indus and Kuram Valley to Sikkim,
at 6,000 to 10,000 feet (Gamble). It yields an inferior Gum and a poisonous
Oil, which may be used medicinally. The fruit is eaten by the Natives and
the leaves form an excellent cattle Fodder. The wood is occasionally used
for making railings,•agricultural implements and spoons.

P. persica, stakes. The Peach and Nectarine, aru, takpo, rek, sunnu, ehimndnu,
bem beimi, mandata, shaftalu, ghwareshtai, etc. A small tree, native of China,
cultivated all over India, especially on the eastern side, and often foimd running
wild. The tree flowers, according to elevation, from January to May, and
the fruit ripens between May and October. For the method of propagation
the reader should consult Smythies and Firminger. Like other species of
Pi'wnus, it yields small quantities of unimportant Gum. From the kernels
an Oil is obtained, used by the Natives of the North-West Himalaya for
cookery, illuminating purposes, and as a dressing for the hair. [Cf. Garcia
de Orta, 1563, Coll., xlvi. ; Bentham, I.e. 163; Smythies, in Agri. Ledg.,
I.e. 17-8, 42, 46; Woodrow, Gard. in Ind., 1903, 303-6; Firminger, I.e.

242-4.]

906



THE GUAVA FRUIT
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INDICUS

P. Puddum, noxb. Wild Hinudayan Cherry, paddam, kongki, pAya, ekamUul,
amalguch, padma-hasta, etc. A iiioderaUi-mMd (in Bikkim a liirga) daoiduoua
tree, wild in the Himalaya from the Indiu to Amuun, between 2,600 aod 7,000
feet : Khu8iu hiliri ; hilb of Upper Uurina ; oft«n oultivatad. li yialds an
ubundtint CiuM, which in not made use of, and tho kernel* contain an On. imilar
to that of bitter almonds. The fruit in little eaten by Native*, but i* sold in
quantitioH to Eiuropean* for the manufacture of hill ohenrv brandy. Aooording
to Kiinjilul, tho stonee are made into roaariea and necklace* by fakir*. The
wood is used in tho Panj&b Himalaya for walking-tticka (made of eaplinp. or
root-suckeni), and in Darjeolin^ is worked up into furniture. [C/. Tk$ Bowar
Manuscript (Hoemle, transl.). 1890-7, 102. 104, etc.]

PSIDIUM OUYAVA, Linn.; Fl. Br. Ind., ii., 468; Talbot,

List Tree.t, etc., 1902, IGG ; Gamble, Man. Ind. Timbt., 1902. 355;
Praia, Beiuf. Plants, 1903, i., 487 ; Cooke, Fl. Pres. Bomb., 1903, i., 498

;

MYRTACEiC. The Guava, amrui, peyara, madhuriam, amuk, gaya, anjir,

zard, perala, jdmbd, guava, aegajm, cova, sebe, pela, mdlakd beng, etc. A
small evergreen tree, introduced from America and now cultivated and
found semi-wild all over India.

It is grown solely for its fruit. According to *Firminger, the best qualitie*

are produced in Allahabad and its neighbourhood. Young plunta are eaaily

raised from seed during the rains, but propagation by layers is usually reeorted
to, and rooted suckers may also be taken from the baae of the main etem. It

requires no particular cultivation and thrives in any soil. The tree bloeaoma
during the hot season and continues to do so and to bear fruit to the end of the

cold season. The finest fruit, however, is said to be obtained when the general

bearing season is over. There are two varieties, one known as the Pear Guava.
the other as the Apple Guava, but they are so alike that they can scarcely be
distinguished till cut open. The fruit is eaten by all classes, but by Europeans
is generally preferred stewed or in the form of jelly or of the well-known
" Guava cheese." According to Gamble, the wood is made into spear-handles
and special instruments. In Vellore, North Arcot, it is said to be used for lac-

tumery. In Assam, the leaves and bark are employed in Dybujo. and in

Bengal and the United Provinces are occasionally employed in Tamnimo.
[Cf. Merian, Insect. Surinam, 1705, tt. 19, 57 ; Pharmacog. Ind., 1891, ii.. 30-2 ;

Duncan, Monog. Dyes and Dyeing, Assam, 1896, 41 ; Agri. Ledg., 1001, No. 9,

346 ; 1902, No. 1, 43 ; Firminger, Man. Gard. Ind., 1904. 235-6.]

Wild
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vi., pt. i.,

355-62.

Padotik.
And*man.

PTEROCARPUS, Linn. ; Fl. Br. Ind., 238-9 ; Prain, in Journ.

As. Soc. Beng., 1898, Ixvi., 123^ ; also in Ind. For., 1900, xxvi., app.

;

Gamble, Man. Ind. Timbs., 1902, 257-62 ; Prain, Beng. Plants, 1903, i.,

411-2 ; Brandis, Ind. Trees, 1906, 239-40 ; LEOUMiNOSiB. A genus of

great economic importance, including the trees which yield Gum-kino,

Red Sanders, Andaman Redwood and Padouk.
P. dalbergioides, Roxb. , P. indicus, Fl. Br. Ind., ii., 238 (in ptu-t). Andaman

Redwood or padouk, chalanga-dd of the Andamans. A large tree sparingly cul

tivated in Bengal and Southern India. It has frequently been confuse*! with

the next species, a Burman plant also known by the name of padouk.

In the Andaman Islands this " is the principal timber tree and its wood has

of recent years obtained a good place in the markets of Eurojie and America Tlmbw.

as a handsome wood for furniture, parquet floors, railway carriages, door-frames

and balustrades, etc. In India it has long been in use as a gun-carriage wood,

find stores are kept in the arsenals of Calcutta, Madras and the Kidderpore

Dockyards " (Gamble). Recently it has been successfully employed in England

in panelling, and in America in the building of Pullman cars. [Cf. For. Admin.

Repts. Andaman Islands. ; Todd, Rept. Explor. N. Andamans, 1905 ; Anderwm.
Rept. Explor. N. Andamans, 1905; Gilbert Rogers. Rept. Dept. Conservator of

For., Andaman Islands. ; Ind. For., 1905, xxxi., 611-7; also Todd. 1906, xxxii..

581-7.] . .. ^
P. indicus, Willd. ! Fl. Br. Ind., ii., 238 (in part). A deciduous tree believed

to be indigenous in the Malay Peninsula and Archipelago ; cultivated in Moul-
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PTEROCARPUS
MARSUPIUM INDIAN KINO

Burma
Padouk.

Qum-W^no.

Chief Supply.

Method of

Collection,

tnein, Amherst and Tavoy. This is the species hitherto supposed to be the

source or a source of the wood known generally as padouk of Burma, and with
which the previous species, JP. aaibergioUies, was, till Prain studied these trees,

commonly confused. The circumstances that led up to this are fully discussed

by him {Ind. For., I.e. 6). It seems certain that the name padouk is not applied

to 7P. indicua, and possibly that JP. ira<flci<8 is not an indigenous species anywhere
in Burma. [Of. Greshoff, in Nutt. Ind. PI., in Kolon. Mua., Amsterdam, Extra
Bull, 1896, 107.]

P. macrocarpus, Kurz. Burma padouk or simply padouk. A deciduous tree

of the eng and upper mixed forests of Burma ; Shan, Chin and Karen hills of

Upper Burma, Pegu and Martaban. According to Prain, this species alone is

entitled to the name Burma padouk. Gamble states that the wood is harder and
heavier than that of jP. daibergtoldes, but, though a fine handsome wood, is

probably not used outside Burma.
P. Marsupium, ffoxft. ,• Hooper, in ^grri. Ledg., 1901, No. 11. The Indian Kino

Tree, bija, bij'asal, piaadl, hitun, murga, pedei, radat bera, dhorbeula, bibla,

hunt, houne, daan, vengai, pedegu, peddagi, benga, karinthagara, etc. ; the gum =
hird-dokhi, ndt-kd-dammul-akhvain, kdnddmiruga-mirattam,, vennap pasha, etc.

A large deciduous tree of Central and South India and Ceylon, extending
northwards as far as the hills of Bihar, Binda and the Kumaon Terai.

This species yields the gum-kino of European Materia Medica. To E. M. Holmes
is due the credit of having originated the modern interest taken in Indian kino.

In a letter, September 23, 1895, he drew my attention to the high prices then
ruling in Europe for the extract. He recommended that the Indian production
should be investigated and an improved supply cautiously introduced. In con-
sequence an inquiry was instituted all over India, and the information thus
brought together was published by Hooper. The manufacture of kino from
the jmce of f. inarsupUim is conducted in the district of North Malabar.
The best season for collecting is the dry weather during February and March,
when the trees are in blossom. The right to tap the trees is put up to auction.

In other cases, the tapping is conducted by rangers xmder the supervision
of the district forest officers. The following is the method of collecting

adopted a few years ago by Mr. J. G. F. Marshall, the District Forest Officer.

A longitudinal cut is made with an axe or knife (macha katti) through the
bark of the tree down to the cambium, about IJ feet long, and side cuts
are made to lead into this. A bamboo tube is then fixed at the bottom of

the main incision to catch the juice. In about twenty-four hours the flow of

gum ceases and the bamboo is taken down. When several of these bamboo
tubes are nearly ful), they are carried to headquarters and emptied into a large
cauldron and boiled. During the boiling, the impurities which rise to the surface
are skimmed off. When sufficiently concentrated it is exposed to the sun in

shallow vessels till dry enough to crumble to pieces. It is then weighed and
packed away in boxes. Another method, more recently adopted in North
Malabar, is to dry the juice in shallow trays in the shade. The trays are arranged
on tiers or shelves in a shelter constructed of bamboo, and the dust excluded by
muslin-covered doors. The gum is poured into the trays in layers about one-
eighth of an inch thick, and takes about seven or eight days to dry, producing
a dark ruby kino of great purity. Marshall found the yield to be about 1^ lb.

of juice per tree, equivalent to f lb. of the dried gum, ready for medicinal
purposes. The yield of dry kino from the liquid exudation depends on the con-
sistence at the time of collection, but is usually 50 per cent. E. White has recently
pointed out that the peculiar insolubility of Malabar kino in alcoholic and aqueous

Enzymic Action, solutions is due to the action of an enzyme. From this Hooper infers that
commercial kino is improved by boiling before evaporation to dryness (Rept.
Labor. Ind. Mus., 1903-4, 31).

In North Malabar alone, it is stated that about 2,000 pounds of kino can be
procured annually, at the price of 3 to 4 annas a pound, but there is scarcely any
demand for the article in India except by the Medical Store Departments of Cal-
cutta, Madras and Bombay. In addition to its medicinal use it is said that
kino is also employed at a certain stage in the preparation of some wines. The
drug collected in Malabar finds an outlet in the ports of Calicut and Tellicherry.
The Native State of Travancore exports its produce through Cochin and Alleppy,
while gum collected in South Kanara is despatched from Mangalore. Much
of the kino is known as Cochin grain, probably because Cochin is the principal
port of call. Gamble says " there is a considerable demand for kirio gum
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for export, much of it going to Flrano*." In 1807-8 th« prioe for ganuino
" Cochin " grain waa 10«. per lb. : in 1800 th« prico feU during tne yoar
from 10«. to 2«. per lb., and in 1000 it ia aid to luivo bcon told ai U. par lb.

In a report by Dunatait, of Sept«mber 1000, tho mtkai |»ioe in XJondoo
ia stated to be 4d. per lb. Recently the drug haa bean exaroinod with n
view to discover its value aa a tanning material, and a report (Kino as Tanmimg
Mat., Imp. Inat. Rept., Sept. 13. 1006) was issued on the resulU obtained.
Dunstan considers that kino would be ouite suitable for use aa a *»nntng material,
on a commercial scale, proviiled it could be obtained at a suf&cieotly low ooet to
enable it to compete with other tanning materials. He regards a price of about
2d. per lb. as the limit. Experiment eems to prove that the kino prepared by
the method of merely drying the juice in the sun is the beat for uae aa a tan.

The bark ia occasionally employed for Dysino. Sir Thomas Wardle found it to
contain a brownish-red colouring matter, which produced reddish-fawn colours
with tusar silk. In the territory of Goa it is also employed for its satringent
properties. The leaves make an excellent Fodder, and are reported by Mollison
to be specially valuable as a Manurk. After teak and blackwood, the kino
Wood is said to be the most important in South India, and to be in great demand
for door and window frames, posts and beams, furniture, agricultural implomenta,
cart and boat building, and has also been used for sleepers. It has a high reputa*
tion in the manufacture of double-headed drums, being regarded as specially

sonorous. [Cf. Pharmacog. Ind., i., 464-7 ; Schaer-Strassburg, Dmehenalut und
Kino, Reprint from Proc. Oerm. Pharm. Soe., 1001 ; West African Kino, in Der
Tropenpflanzer., June 1902. vi., 306-8 ; Imp. Inst. Teeh. RepU.. 1003, 176-6.]

P. santallnus, Unn., /. Red Sanders Tree. Red Sandal-wood, rukhto-chandan,

undum, tilapami, ranj'ana, ratanjli, tdmbada, chandana, ahen-ahandanam, erra-

gandhapu-chekka, gandham, retnpugandha-cheke, aondaku, etc. A small tree of

South India, chiefly in Cuddapah, North Arcot and the southern portion of the

Kamul district. On a small area, near Kodur, in Cuddapah, it has been very
successfully cultivated (see p. 976).

In former years the great use of the wood of this species was as a Dtx, and
large shipments were made annually from Madras to Europe, where itwaseroployed
as a colouring agent in pharmacy, for dyeing leather and for staining wood. The
demand, however, has now greatly declined, due probably to the increase in the

use of artificial dyes. In India it is chiefly employed in marking idols and for

staining the forehead in certain caste markings. The value of the wood as a dye
is due to a red colouring principle, Santalin, soluble in alcohol and ether, but not

in water. When dissolved in alcohol, it dyes cloth a beautiful salmon-pink.

The Wood is highly prized for house posts, and in the South Deccan is univer-

sally employed for plough-poles and other agricultural implements. It is also

in great demand for cturved work, wood idols, boxes and picture fraunes. [Cf.

Garcia de Orta, 1563, Coll., xlix. ; Pharmacog. Ind., i.. 462-4 ; Hadi, Monog.
Dyes and Dyeing in U. Prov., 1896, 81 ; Holder, Monog. Dyes and Dyeing in

Madras, 1896, 4 ; Dutt. Mat. Med. Hind., 1900, 154 ; For. Admin. Repta. Madras ;

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.). 1907, 252.]

PUNICA GRANATUM, Linn. ; Fl Br. Ind., ii., 581 ; Gamble,

Man. Ind. Timbs., 1902, 377 ; Duthie, Fl. Upper Gang. Plain, 1903, 354 ;

Prain, Beng. Plants, 1903, i., 505; Cooke, Fl. Pres. Bomb., 1903, i., 515;

LYTHRACEiE. The Pomegranate, andr-kd-per, dhalim, madala, ddru,

jaman, dddam-nu-jhdda, mddalai, danimma, mdtaUin, thaU, etc. A shrub

or small tree wild in the Suliman Range between 3,500 and 6,000 feet,

Salt Range and West Himalaya.
In many parts of India and Bvu-ma it is cultivated for its fruit, which, how-

ever, according to Firminger, is not to be compared with that brought down
annually by Afghan traders from Kabul. It is not particular as to soil, is said

to succeed even in the driest, but does not thrive in very damp climates. To
yield good fruit, it must be manured every year, preferably in December. Plants

may be multiplied either by seed, by cuttings, or by layers. The beet method is

to raise seedlings and graft on them, when of sufficient height, from trees of a

superior kind. It bears fruit principally during the cold season. Before the

fruit is a quarter grown, it is frequently penetrated by a caterpillar which de-

vours the interior and causes the remainder to rot. To prevent this, when still
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Medicine.
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THE APPLE

small, it should have the calyx cut clean off and then be tied up loosely in a
piece of linen cloth. When ripe it is about as large as a full-sized apple, with a
hard rind of a brownish-red colour. The quality varies in different localities. In
the Lower Provinces and Bengal it is inferior to that of the North-West and
hilly regions. By the Natives, a cooling sherbet is made of the pulp, and from
remote times it has been valued for its medicinal properties.

In various parts of India the flowers are used as a red Dye, while the as-

tringent rind of the fruit and the bark are valuable Tanning materials. The
Wood is not used for any purpose, but according to Gamble might be substituted

for boxwood. [Gf. Merian, Insect. Surinam, 1705, tt. 9 and 49 ; Pharmacog.
Ind., 1891, ii., 44 ; Cameron, For. Frees of Mysore and Coorg. 1894, 150-1 ;

Monographs, Dyes and Dyeing :—Duncan, Assam, 1896, 42 ; Hadi, U. Prov.,

1896, 80 ; Fawcett, Bomb. Pres., 1896, 34 ; Russell, Cent. Prov., 1896, 14-5 ;

Agri. Ledg., 1902, No. 1, 43-4 ; Woodrow, Gard. in Ind., 1903, 319-20 ; Firminger,

Man. Gard. Ind., 1904, 234-5.]

D.E.P.,
vi., pt, i.,

373-7.

D.E.P.,
iii., 449.

Pear.

Propagation.

Timber,

D.E.P.,
iii., 450.

Apple.

Propagation.

Plantations.

PYRUS, Linn. ; Fl. Br. Ind., ii., 372-80 ; Gamble, Man. Ind. Timhs.,

1902, 321-4 ; Rosack^. A genus of moderate-sized trees, occurring in

the Himalaya, Khasia hills and Burma. Several bear edible fruits, of

which the best known are the apple and the pear. In this place may be

mentioned the closely allied plant Cydonia vulgaris, Pers.—the quince

or bilu—a small tree cultivated in the Western Himalaya.
P. communis, Linn. The Common Pear, nashpdti, nak, kishta, hahira, tang,

am,rud, charkeint, Ii, etc. A small tree blieved to be wild in Kashmir, cultivated

throughout the Himalaya, on the Nilgiris, at Bangalore and elsewhere in South
India.

The pear-tree thrives well in most parts of India, and is easily propagated by
layering or grafting. The latter operation should be performed in February or
March. Cuttings will also strike root if put down in February during the rains.

The fruit ripens about August or September ; as a rule, the tree does not come
into bearing before it is ten years old. A full account of the method of cul-

tivation on the hills is given by a writer in Indian Gardening (Feb.-March
1899). The fruit of the ordinary hill-pear is generally hard and flavourless, and,
though eaten by Natives, is little used by Europeans except for cooking pur-
poses. In Kangra and the lower inner ranges of the Himalaya, pears from
imported European stocks are grown to great perfection, and the produce is

exported to the hill stations and the plains. In Europe the Wood is prized
for engraving and turning, but especially for drawing implements, such as

set-squares, etc. [Cf. Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort. Soc.,

1855, ix., 158 ; Smythies, in Agri. Ledg., 1894, No. 15, 5, 34-47 ; Coldstream,
Bept. on Fruit Cult, in Sim,la Dist. and Kullu, 1894, 7, 14 ; Woodrow, Gard.
in Ind., 1903, 308 ; Firminger, Man. Gard. Ind., 1904, 249-50.]

P. Malus, Linn. The Apple, seb, kilshu, sher, tsunt, sun, ching, Ii, pdlu, manra,
sevu, etc. A moderate-sized tree indigenous in Eastern Europe and possibly
also in the Western Himalaya, between 5,000 and 9,000 feet ; largely cultivated
in the Himalaya, the Panjab, Sind, North-West Provinces, Central India and
the Deccan. Stein discovered apple-wood (alma) used in the house-construction
of ancient Khotan (see the remark regarding tho Apricot, p. 905).

In India, apple-trees are propagated by layering and grafting on the common
country, or long acclimatised stock. Firminger, quoting General Jenkins, states
that cuttings may be planted in January and February near water and also

during the rains. When they shoot strongly they should be planted out and
cut down to two or three buds, and of these the strongest shoot only should be
allowed to grow. This should be trained straight up to a height of about three
feet. Grafting takes place in March. A gravelly soil is most suitable. The best
fruit is produced in the Kangra Valley, whence it is exported in quantities to
Simla and the plains of India. The traffic from Kashmir to Rawalpindi and the
Panjab generally has become a large and important one. Government orchards
have been established in Kumaon, where apples of choice English sorts are
successfully grown. The Municipality of Simla has also made an effort to utilise

as an orchard the tract of hills reserved as the catchment area in water supply.
Sly (Agri. Journ. Ind., 1907, ii., pt. i., 70-3) reviews the available information
regarding the apple cultivation of the hills of India. In Afghanistan, he tells us,
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the apple il niaed from M«d and is not grafted. Babar (Mtmoirt (Lesrdao *
Erakine, tranal.). 2HI) mentiona the apple* of Kabul. In the Shan State*
<Buriii<i) the nppio ih firafte<l on to itf^Htm inmtmm, [C/. Bmtham, l.e. IfiO

;

Symthies, in Agri. Ledg.. I.e. 3-5. 45, 38-41 ; Fruit Culi. on the Hills, in Jt%d.

Oard.. Dec. 1, 1898, to Feb. 1«, 1899; Woodrow, I.e. 30ft-7; Firminger, f.e. J47-9.J

Q
QUERCUS, Linn. ; Fl. Br. Ind., v.. 600-19 ; Gamble. Man. Ind. DAP..

Timbs., iy02, 671; Train. Beng. Plants, 1903. ii.. 986-7; Brandia, Ind. li^'2^*'*
Trees, 624-33 ; Cupulifer^. A large genus of important forest treea

attaining their greatest Indian development in the Eastern Himalaya. Oaka.

the Khasia hills and Manipur. Thirty-one species occur in India and
Burnirt.

Q. dllatata, Undl. The Green Oak of the Himalaya, moru, Hlangta, kilonj, GhreenOak.
ramshing, kdli ring, chora, parungd, bdn, karah zaih, etc. A large, nearly de-
ciduous tree of the inner Himalaya, extending westward to Afghanistan and the
Safedkoh, eastward to Nepal, usually at 7,000 to 9,000 feet.

According to Brandis, the wood is durable, and used for building, agricultural Wood
implements, axe-handles and jampan poles. Gamble states that in the Tons
Valley Sleep>er Works it is the best wood for making the runners of the sledgea
used in the extraction of the deodar timber. In the Simla district it is exten-
sively used in the manufacture of charcoal. The leaves and shoots are also ChMcoaL
regularly lopped for fodder, and the bark has been tried for tanning. [Cf.
Hooper, in Agri. Ledg., 1902, No. 1, 55.]

Q. Incana, ffoxt. The Grey Oak, banj, »ila, aupdri, rin, vari, rndrH, karthu, Qrey Oak.
shindar, aerei, daghUnbdn, etc. A large everf^reen tree of the Himalaya from the
Indus to Nepal at 2,000 to 8,000 feet ; also the Shan hills, Burma.

According to Gamble, this is perhaps the best known of Indian oaks, and is

one of the most common trees near the hill stations of Simla, Mussourie, Naini
T&l, etc. The wood is little used for timber as it warps and splits badly, and is Wood.

rarely straight, but it is occasionally employed in building and for agricultural

implements. Its chief use is as fuel, both as firewood and charcoal. The bark Cbaroo*L

yields a reddish-fawn colouring matter and is employed for tanning purposes. Tanning.

In 1894 Prof. Trimble examined the barks of various Indian oaks and found
this one contained by far the largest quantity of tannin, viz., in the dry bark,
23-36 per cent. [Cf. Agri. Ledg., I.e. 55.]

Q. lameUosa, Smith. The ahalshi, pharat-ainghtdi, budgrat, bOk. A very large

evergreen tree of the Eastern Himalaya from Nepal to the Daphla hills at

6,000 to 9,000 feet ; Manipur at 7,000 to 8,000 feet. Is said to be the finest and
most important tree of the Darjeeling forests, reaching occasionally 100 to 120 Wood,

feet in height. The timber is durable, if not much exp>osed to wet, and is used
for posts and beams in the construction of houses and bridges, for doorposts,

window-frames and rafters. It is also an excellent fuel. In Darjeeling the bark
is used for tanning. [Cf. Agri. Ledg., I.e. 55.]

Q. lusltanlca. Lam. ; Q. infeetoria, Oliver. The Gall or Dyer's Oak. no- Oak Galls.
juphul, mazu, mdyd, machakai, pyintagar-rethi, etc. A middle-sized tree or shrub,

native of Greece, Asia Minor and Syria, extending to Persia, whence the galls

are imported into India. These are excrescences caused by an insect puncturing
the twigs and depositing its ova. They are extensively used both as a dye Dr«Mid
and medicine. In dyeing they are boiled in water till about three-fourths of the M«dWo«.

water is evaporated, and the cloth is then dipped in the decoction. Medicinally

they are used either in the form of a powder or as an ointment. [Cf. Pharmacog.
Ind., 1893, iii.. 360-4 ; Hadi, Monog. Dyes and Dyeing. V. Prov., 1896, 83.]

Q. semecarpifolia. Smith. Common Brown Oak of the Himalaya, ghesi, karahu. Brown
khareu, barchar, jangal ka pariingi. kreu, aauj, etc. A large evergreen tree of the Oak.
inner Himalaya extending westward to the Safedkoh and .Afghanistan, eastward

to Bhutan and the hills of Manipur, usually at 8,000 to 12,000 feet.

According to Gamble, the timber of this species is not in great demand, but Wood,

is of good quality, strong and durable. It is an excellent firewood and yields

charcoal of the best description. The leaves and young shoots are plucked for OimcoaL

9U



RHEUM
EMODI
Rhubarb

Silkworm.

THE EADISH

fodder and employed for litter. In spring the monkeys often do much injury to

the tree by tearing down the topmost branches to get at the young shoots. The
leaves have also been found suitable for feeding the Chinese silkworm (Antheraea

pernyl, see p. 1005). [Cf. Rev. For. Admin. Brit. Ind., 1897-8, 53.] A supply

of living cocoons was procured in 1898 and distributed partly to Darjeeling and
partly to Chakrata. Those sent to Darjeeling failed, but some 5,000 larvae were
hatched from the supply sent to Chakrata. They were fed at first on the ban
oak, but did not flourish and were removed to Deoban, at an elevation of

8,000 feet, and finally fed on the karahu oak, on which they were much more
successful. The bark yields tan, but in much smaller quantities than that of

©. ineana. [Cf. Ind. For., 1894, XX., 452-3 ; 1895, xxi., 149-51, 264-5.]

D.E.P.,
vi., pt, i.,

393-5.

Radish.

Cultivation.

Seasons.

Baces.

Food.

Oil.

RAPHANUS SATIVUS, Linn. ; Fl. Br. Ind., i., 166 ; Prain,

Beng. Plants, i., 1903, 223 ; Duthie and Fuller, Field and Garden Crops,

pt. iii., 14 ; Duthie, Fl. Upper Gang. Plain, 1903, i., 48 ; Cruciper^. The
Radish, muli, muro, mula sinki, tara mira, mungra, maguni-gadde, mullangi,

hili, lobah, etc. An annual herb, cultivated throughout the plains of India

and in the Himalaya up to 10,000 feet. The Rat-tailed Radish (jR.

caudatus, Linn.), is commonly cultivated in Western India and the

Panjab.
According to Roy (Crops of Beng., 1906, 142-3), high and well-drained sandy

loam is invariably chosen for radish cultivation. All through the rainy season

and after, the land is frequently ploughed and thoroughly pulverised in pre-

paration for this root crop. The seed is sown from the middle of August to the

middle of November, 1 seer per acre, and the field is immediately harrowed.
Cow-dung manure at the rate of 50 maunds per acre is applied directly after

sowing. The crop is weeded and irrigated at intervals, and a month after sowing
is ready for harvest. In many parts of the country it grows larger than an average
good-sized carrot, and is eaten more as a vegetable than as a flavouring ingredient

in salad. There are, in fact, several distinct cultivated races, the radish most
common in Bengal being a long tapering root of a purplish rather than a scarlet

tint. Roxburgh's description is admirable. " The root," he says, " grows to the

size of a man's leg, or more, and is only half immersed in the soil." Duthie and
Fuller allude to its value as a famine food, a crop being rapidly obtained on
the climatic conditions proving favourable. The root is eaten both raw and
boiled, and is occasionally pickled.

The radish is cultivated not only for the root, but also for the young seed-

pods and the leaves, all of which are eaten. The unripe pods (especially of the
rat-tailed radish) are boiled and eaten with ghi or cooked in curries, and are

also sometimes pickled. Both roots and seeds yield on distillation with water
a small amount of a colourless sulphuraceous Oil heavier than water. This
is used medicinally. A special form is in fact cultivated in Sylhet on account of

the sweet oil obtained from its seeds (see Daucus, p. 491). [Cf. Bentham, Rev. of

Targioni-Tozzetti, Journ. Hort. Soc, 1855, ix., 146 ; Phxirmacog. Ind., i., 129 ;

Basu, Agri. Lohardaga, 1890, pt. i., 77; Banerjei, Agri. Cuttack, 1893, 114-5;
Dunstan, in Agri. Ledg., 1899, No. 12, 137, 144, 150; Gildemeister and Hoffmann,
Volatile Oils, 1900, 417-8 ; Woodrow, Card, in Ind., 1903, 161-2 ; Firminger,
Man. Oard. Ind., 1904, 189-90; Joret, Les PI. dans L'Antiq., etc., 1904, ii., 255.]

D.E.P.,
vi., pt. 1.,

485-6.

Rhubarb.

RHEUM EMODI, Wall. ; Fl. Br. Ind., v., 56 ; Polygonace^.
The Rhubarb, ^imii-reuawcZ chini, dolu, padam-chal, chukri, archu, chutidl,

khabium, pambash, dtsu, ndttu-manjat-chinak-kishangu, etc.

Found wild in the sub-alpine Himalaya of Nepal and Sikkim at altitudes
of 11,000 to 12,000 feet, and is usually considered to be the source of the so-
called Himalayan Rhubarb. Commercial rhubarb, known as Chinese and East
Indian, is said to be obtained from B. officinale and-B. paimatitm, which grow
in South-East Tibet and North-West China. [Cf. Prjevalski, Mongolia, 1876,
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ii.. 81-6, fuid nnto to Mune by Sir H. Yule. 291-8.] Both 0«rd* d» Orte And Un-
Rchot«n etat« that rhubnrb ia brought from OiinA (Tart4kry) through P«nrf* mod
thence to Indin. The offlcintil part of the plant in the decorticated and dried root
or root-stock. Himalayan rhubarb ii usually stated to be of little oommardAl
importance, and the rhubarb told in the bazAra of the plain* ia ordinarily •IBnned M4 ia Ika

to \)e of an inferior grade to the Chineoe drag, and atill more to that imported *****•

from London. Considerable quantities are, however, annually conveyed to th*
plains from the Kangra district of the Panjib. An inquiry in 1804 revMUad the
fact that the exports from that valley came to about 1.000 mfttindi a ywt.
Further, it was stated to be largely usiod in the fabrication of certain external
applications (Pre«. Add. Med. Congress, Cole., 7). It ia remarked in the Phar-
maeopceia of India that were the Himalayan rhubarb cultivated with due cnn-.

there is reason to believe a dnig equal to the Chinese or Turkey rhubarb tm/U.'

be obtained. [Of. Paulua ^gineta (Adams, transl. and Comment.), iii., :(!••
;

app., 478-80: Mesua (ed. Marinus), 1562. 50; Oareia de Orta. 1563. Coll..

xJviii. ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.). ii., 101-2 ; Bovm.
Fl. Sin., 1666, S; Du Halde. Hiat. China (Engl, transl.), 1736, i.. t. 17; Turiier.

Emb. to Tibet, 1800, 394; Milbum, Or. Comm., 1813, ii.. 516-7; Pharmaeog.
Ind., iii., 162-7 ; Henry, Econ. Bot. China, 1893, 32-3 ; Ind. Mu$. Ann. Rept..

1894-6, 31 ; Hesse, in AgH. Ltdg., 1896, No. 29, 289, etc. ; Rtpt. Cent. Indig.

Druga Comm., 1901, i., 144.]

RHIZOPHORA MUCRONATA, Lamk. : Fl. Br. Ind., ii.,

435 ; Gamble, Man. Ind. Timhs., 1902, 332-3 ; Prain, Beng. Plants, i., 475 ;

Rhizophore.*. The Mangrove, khamo, hhora, rdi, kunro, upu-poma, byu,

bakan, etc. A small evergreen tree of the muddy shores and tidal creeks

of India, Burma and the Andaman Islands.

The Bark is exported from Mergui to Raneoon, and a considerable trade is

also done in it from the Perak coast. It yields a Dtk and Tak. Samples of

bark of w. murrouata were sent to the Imperial Institute in 1899 {Imp.

Inst. Tech. Repts., 1903, 186-90), and wore found to vary greatly in yield of

tannin, one sample giving over 27 per cent., while another gave only 4 per cent.

An extract, prepared presumably from the former sample, contained 76 per cent,

tannin. In the Report of Forest Administration in Burma (1904-6, 19), mention
is msKie of the establishinent of a tannin factory in accordance with a system
recommended by Dunstan. So far the extract thus prepared sold at less than

it cost. For dyeing cotton, an extract was declared superior to that of other

mangroves, but much inferior to the best qualities of cutch. The fruit is said

to be sweet and edible, and a light wine is made from the juice. From the aerial

roots, salt is occasionally extr€w:ted. The wood is reported to be good but rarely

made use of. [C/. Ind. For., 1897, xxiii., 413 ; Hooper, in Agri. Ledg., 1902,

No. 1, 36-6 ; Grass, Berichte iiber Land-und Forstwirtschaft in DetUsch Ott Afrika,

1904, ii., 178-9, 182-5 ; BuU. Imp. Inst., 1906, iii.. No. 4, 345-52.]

D.B.P.,
vi., pt. 1.,

491-2.

Mangrove.

Bwk.

Taanln
Factory.

Fruit.

Timber.

RHUS, Linn. ; Fl. Br. Ind., ii., 9-12 ; Gamble, Man. Ind. Timba.,

1902, 207-10; Brandis, Ind. Trees, 1906, 196-9; Anacardiace^. A
genus of trees or shrubs, indigenous chiefly to the warmer temperate

regions of both hemispheres. All are highly astringent and used as tans.

Some twelve species are natives of India and Burma.
R. Corlarla, Unn. The Sumach Tree of Europe, tatrak, mutchli, sumok.

etc. A small tree, wild in the Canaries, Madeira, the Mediterranetm region,

eastward to Afghanistan ; often extensively cultivated. Inzenga {Ann. di

Agri. Sic., etc., Palermo, 1862) wrote an interesting paper on the cultiva-

tion of this plant (translated into English by Sir H. Yule, in Edinb. Bot. Soe.

Trans., 1867-8, ix., 341-55).

The leaves contain a colouring matter, and together with the twigs are largely

used in Europe for Tanning. They are also imported into India, xisually from

Sicily, for use in the large European tanneries. Morocco leather is tanned with

this material, and it is usually held to be one of the best tans for leathers intended

for use in bookbinding. In the Kew BtUletin (1895, 293-6) an accoimt of the

manufacture of and trade in Sicilian sumach is given. The leaves ripen about
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August, when the plant is cut down, spread on the field to dry, and the leaves

stripped off and conveyed to the mills. Here the leaves are separated from all

foreign admixtures and are then ground to powder. This powder is again sub-

jected to a purifying process, after which it is ready for exportation and use

as a tanning material. The real sumach is locally known as " strong," in con-

tradistinction to a similar plant known as " sommacco femminello," the leaves of

which are smaller and of less strength than those of the former, in the adultera-

tion of which they are largely used. [C/. Journ. Soc. Chem. Indust., 1902, xxi.,

1207 ; Priestman, Micro. Exam, of Sumach Adulterants, in Journ. Soc. Chem.
Indust., 1905, xxiv., 231-3; Hanausek, Micro. Tech. Prod. (Winton and Barber,
transl.), 1907, 300.]

R. Cotinus, Linn. The Elm-leaved Sumach, tunga, chanidt, dm,i, pddn,
hauru, largd, m,anu, darengri, erandi, etc. A shrub or small tree of the Suliman
Range and Western Himalaya to Kumaon, ascending to 6,000 feet. Throughout
the area of its indigenous habitat, leaves, bark and wood are all used in Dyeing
and Tanning, but whether they could be utilised on a commercial scale for this

purpose is doubtful. Gamble states that the Wood is employed in South Europe
for inlaid work and makes pretty carvings, pictvire-frames, etc. In the Himalaya,
baskets are made of the twigs. [Cf. Henry, Econ. Bot. China, 1893, 42 ; Britton
and Brown, lUust. Fl. Northern United States and Canada, 1897, ii., 389 ; Hooper,
in Agri. Ledg., 1902, No. 1, 21 ; Hanausek, I.e. 246-50.]

R. SUCCedanea, Unn. The Wild Varnish Tree, arkol, lakhar, shash, tatri,

raniwalai, serhnyok, dinghain, arkhar, choklu, hala, etc. The galls are known as

kakar-singi (kakar= the barking deer and singhi or singi= horns), but the true

galls of that name appear to be those of PisUtcin ktuitjnii. A small deciduous
tree of the Himalaya, from Jhelum to Assam, at 2,000 to 8,000 feet.

Kaempfer calls this the Wild Varnish Tree, and says that in Japan the stem
of this, as well as of B. veniicifefa, is incised and the exudation collected for the
manufacture of the varnish used in Japanese lacquer-work. In Japan the

fruits are crushed, boiled, mixed with the fruit of another tree (said to be Jtreiia

Azeaufucii), and pressed while hot. A wax is thus produced which is made
into candles and sometimes sent to Europe under the name of " Japan Wax."
The horn-like galls caused by insects on the branches and young shoots are sold

as a substitute for those of I'istacia and are used medicinally. [C/. Lawrence,
Valley of Kashmir, 1895, 76; The Bower Manuscript (Hoernle, transl.), 1893-7,

25, 98; Dutt, Mat. Med. Hind., 1900, 140.]

R. vernicifera, DC. This is the species which yields the famous Japanese
Varnish. It grows all over the main island of Japan, and also in liinshm and
Shikoku, but it is from Tokio northwards that it chiefly flourishes. Efforts have
been made to cultivate it in India, but without much success. The trees are
propagated either by seed sown in January or February, or by cuttings from the
roots of vigorous young plants. The juice, from which the varnish is obtained,

is collected by making incisions on the stem, the punctures being repeated
every fourth day at successively higher parts. The juice which oozes out is

scraped off with a flat iron tool. When the tree has been tapped to its top-

most branches, it is felled and cut into lengths, which are tied into faggots

and steeped in water for ten to twenty days, after which the bark is pierced

and lacquer collected in the same way as from the living stem. The juice

thus collected is a tenacious fluid of a grey-brown colour. It is allowed to

stand and settle, a skin forms over the surface, the better qualities rise to the top
and the impurities sink. By stirring in the open air, the lacquer dries, absorbs
oxygen and gains a brilliant black colour. The articles lacquered are invariably

of wood. The varnish is spread in coats of increasing fineness, the surface being
repeatedly ground down with hard charcoal and polished with the ashes of deer's

horn, and relacquered again and again. The pattern, says Dr. Dresser {Edinb.

Review), is sketched on fibrous elastic paper, which is warmed and fitted to the
sxirface to be decorated, when the pressure of the hand is enough to transfer the
pattern. If the pattern is to be in gold, the outline is then followed by a fine hair

pencil dipped in lacquer, which acts as a size. When this has so far dried as to be
sticky, gold-dust is shaken on it from a spoon. From Rein's detailed account,

it would appear direct painting of the patterns is also practised for the higher
class works. [Cf. Rein, Indust. of Japan, 1889, 338-78; Quin, Lacq. Indust.

of Japan, in Trop. Agrist., Dec. 1882, ii., 514-7 ; Henry, Econ. Bot. China,
41 ; Ernest Hart, Canton Lect., May 27, 1895, in. Journ. Soc. Arts, Sept. 13, 1895,

875-6 ; Journ. Soc. Arts., Sept. 11, 1896, 808-9 ; Thorpe, Diet. Appl. Chem., ii.,

914



THE CASTOR-OIL PLANT

1899. 374 : Kew. Bull.. 1904, 7-9 ; 190fl. 138 ; Hoiiie, Rent, on Prov. Ssu'eh'uan,
1904, 20 ; Jllust. Ace. of Tree and Lacquer in Indo-Chine. Bull. Ecun. L' Indo-Chine,
1905, viii., 000 ; Tsthirch, Dw Uarte und die HanbehdUer, 1900, ii., 851-8S.)

RICINUS COMMUNIS, Un». ; Fl. Br. Ind., v., 457 ; Euphor-
BiACE.i-:. Tlu' Castur-oil Plant, Palma Christi, Ricin de Palma Chruti,
arand, erand, rand, bherenda, lindi, eri, areta, orer, raklop, anrar, gaba or
jara, (jrundi, nerinda, rendi, harnauli, hazanjir, herdn, ind, rund, amanakkam,
kottei, amadan, amdi, karalu, kesu, kyetsu, etc. These vernacular luimM
are mostly derived from the Sanskrit eranda and ruvuka, with the
alternative vatari (= anti-rheumatic). The Arabic khirva, the Persian
bediinjir, the ancient Greek kiki and the kroton (Herodotus, ii., ch. 94)
have had little, if any, influence on the origin of the existing Indian
vernacular names. The name Palma Christi is used by Holland in his
translation of Pliny {Nat. Hist., 1601, 433).

A native of the tropics, where it exists as a perennial bush or small
tree. Is in warm temperate tracts an annual and ascends the Indian
hills to altitudes of 6,000 feet. Its cultivation seems also restricted by
excessive moisture, the plant becoming again an annual (within the
tropics), thus allowing of cultivation in the drier months. Rainfall

after sowing, however, seems essential to liberal germination. It prefers

well-drained loams, hence loose sandy or heavy clay soils are alike un-
suitable. It is an exhausting crop, especially on the soil resources of

mtrogen. Is exclusively propagated by seed, and in India, when grown
as a pure field crop, is generally regarded as precarious, owing to

its liability to being completely devoured by caterpillars. Mackenzie
{Eri Silk-worm, Cachar Exper., 1889, in D.E.P., vi., pt. iii., 165)
mentions a case where 30 acres were completely defoliated by
caterpillars.

History.—Cultivated throughout India and naturalised here and there near
habitations, distributed throughout the tropics generally, but probably in-

digenous to Africa. It is not, however, uixconimon to discover it in the scrubby
jungles of the outer Himalaya. Duthie speaks of it as naturalised in Merwara ;

it has been reported as wild and never cultivated in Upper Burma and univer-
sally self-sown in Assam—that is to say, in the gardens and waste lands, where
its leaves are used to feed an undoubted indigenous silkworm. Taylor {Topog.
and Stat. Dacca, 1840, 59) speaks of castor as found in the uncultivated parts
of the district. In the Suaruta A'yurveda, references to the plant are made
in such terms as to preclude the possibility of tho passage in question denoting
an imported drug. Two varieties, a red and a white, are described, thus showing
personal acquaintance with tlie plant. Its oldest Sanskrit name, eranditt has
passed into the most diverse languages and dialects of India (Dutt, Mat. Med.
Hind., 1900, 231).

Dioscorides tells us that it was called kroton from the resemblance of the
seed to the dog-tick, and it is significant that both the plant and the tick bear
the name Ricinus m Latin (Pliny, Hiat. Nat., xi., 34 ; xv.. 7). Galen. Paulus
^gineta, Mesua, etc., mention the piu-gative property of the oil. Avicenna,
Rhases and other Arab writers 6idd that it is a good application for cutaneous
dise6ises and in rheumatism. But it would almost seem as if the Arabs had made
acquaintance with the plant from India, since they call it simnm-el-hindi (Sesamum
of India), and, as pointed out by the authors of the Pharmacographia Indiea
(iii., 302), the properties assigned to the plant by tho Arabs are those attributed

to it by the Sanskrit authors. Pliny, moreover, speaks of the plant as not so

very long ago introduced into Egypt.
Few of the early European travellers in India, however, make any reference to the

plant. Garcia de Orta and Linschoten are silent. Aiton (Hort. Kew, 1 789, iii., 377)
mentions that it was cultivated in England in the time of Turner, 1562. Rheede
speaks of castor as cultivated in Malabar, especially in sandy situations. Loureiro
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THE CASTOR-OIL PLANT

refers to it as both cultivated and uncultivated in Cochin-China, while Rumphius
says it grows in Java, being raised in large fields which thus afford much oil.

It would appear that the medicinal oil of the West Indies was imported into
India for fully half a century prior to any mention of the Indian-grown oil-seed

or oil being recorded as exported. In 1761 Lewis spoke of the Palma Christi

seeds being rarely found in the English drug-shops and the oil scarcely known.
In 1764 Peter Canvane, a physician in the West Indies, pubhshed a Dissertation

on the Oleum Palmce Christi, etc., giving Oleum Ricini, in which he strongly
recommended its use as a gentle purgative. It was shortly after 1788 admitted
into the London Pharmacopoeia. Woodville {Med. Bot., 1790 (ed. 1832), iii.,

624-8) speaks of the oil as having lately come into frequent use. It was at
the time obtained from Jamaica. In 1804 India imported 20,207 lb. of the
oil, and as late as 1808 took .3,503 lb. Gradually, however, it seems to have been
discovered that India itself produced the medicinal oil, and the exports in 1813
were valued at £610, and in 1819 at £7,102. Fifty years later, the exports of
the oil had expanded from 2,000 to 100,000 gallons. No mention is made of the
traffic in the seed, but it is thus evident that the European demand for this oil-seed

and oil from India is quite modern. [Cf. Joret, Les PL dans UAntiq., etc.,.

1904, ii., 270.]

CULTIVATION.
VARIETIES AND CULTIVATED RACES.—Botanical writers allude to the

multiplicity of forms that exist as proof of the antiquity of cultivation. Miiller

(in De Candolle, Prod., xv., pt. ii., 1016-21) forms sixteen varieties or rather
cultivated states that merge from the one to the other, but which are often
agricultural forms of considerable value. Roughly, these have been grouped by
most -wTiters under two great types—(a) a tall bush or smeJl tree of perennial

growth, usually planted as a hedge or in lines through the fields where it afTords

desirable shade to other and more valuable crops. This gives a large seed with
an abundance of inferior oil. (6) The other, an annual plant sometimes grown
as a pure crop, though more frequently in mixed cultivation. It gives a small

seed, the better qualities of which by an expensive and more careful process of

expression afford the superior qualities of the oil of commerce, some of the finer

grades of which constitute the medicinal oil of European pharmacy. The
former, from its being extensively used in India for illuminating purposes, is

often called " Lamp Oil," but it also finds a place as a valued lubricant.

Frequent mention is made, by writers on this subject, of a third important
grade, namely a castor which by special selection has come to yield a seed that
contains no poisonous principle, the oil of which is edible. Smith {Contr. Mat.
Med. China, 1871, 65), for example, says that a " species or variety of Ricinnn
is said to have smooth fruit and to be innocuous," In Ahmadabad I collected

(in a garden) a perfectly smooth-fruited form, the leaves of which were suffused

with a white farina that gave them a remarkable glaucous appearance. I was
told the oil of that plant could be used in cookery.

Bengal.—Mukerji (Handbook Ind. Agri., 1901, 276-86) says that cultivation

is chiefly in the Patna and Bhagalpur Division. There are three forms grown
a small, a medium, and a large-sized plant. The first and last are sown in May
to July and grown with some bhadoi crop. The seed is ripe in January and
February. The winter variety is sown in September and gathered in March-
April. This yields a larger proportion of oil than the bhadoi crop. On dearah
lands the cost of cultivation is little and the yield large. Red soils situated at

the foot of the hills are specially chosen, but it is an exhausting crop, and should
not be grown more frequently than once every five or six years. It is never
irrigated, all the cultivation deemed necessary being a ploughing between the
rows of plants to keep the weeds down. Picking usually takes place from the
seventh to ninth month after sowing. When grown with other crops the yield of

cleaned seed per acre is about 250 lb., and when grown by itself, 500 to 900 lb.

It is generally held that the large-seeded varieties yield the best ordinary lubrica-

ting and lighting oils, and that the small-seeded afford the finer grades, especially

those used for medicinal purposes. \Cf. Banerjei, Agri. Cuttack, 1893, 88-9 ;

Roy, Crops of Beng., 1906, 84-6.]
Assam.—Basu, writing on the possibility of castor being grown in con-

jimction with indigo and tea, says that in the Assam valley it is never grown
for its seed, but always for the leaf, which is used for feeding the eri silkworm
(p. 1005). There are two varieties of the plant (a) the era and (6) the Bengali era.

The former is indigenous and the latter introduced—a taller and stouter plant.
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SUPPLEMENTARY TO INDIGO

Generally the crop ia allowed to be Mlf^aown, and ia found in amall paidiM in ih«
gardens of those who rear the iiilkworiu. The aeed ia allowed to ahed and nm
Nvaate, but occoaionully curoful |)ooplo ouUeot and sell it. The plant ia found
everywhere in Assam, though inuoh Ions abundant in the ^•- . ..n-- !• i«

also grown by certain of the hill tribes, such aa the Oaros, .^' v
»lso for rearing the silkworm. Hindus do not engage in > . m'

silk, and its traffic is iniuuly in the hands of tlie Kaoharia an< > n die north
of the Kamrup, Goolpara and Darrang districta, and ao<<M ihe plant ii
most prevalent in the tracts of country occupied by tliem. iiut tl is nowhere a
regular field crop. No oil is extracted front it in Assam. In Tecpur and
the Khasia and Jaintia hills, exnerinicnta wore conducted, but the crope were
destroyed by insects to wliieh lite plant is peculiarly prone, hence the oplnton
that when grown in large quantities it is a precarious crop (Phytieal amd
Political Geoij., Aagam. 37).

United Provinces.—In the recent inquiry into castor as a possible

supplementary crop with indigo, Mr. Moreland observed that he was un-
able to say if it would pay, since a rabi crop is usually taken after indigo,

and this could not be the case were the land occupied with castor. So
far as known, it is never sown mixed with indigo. Moreover, indigo does
not require nitrogenous manures, so that the cake would have no special

value to the indigo planter. Subsequently (in 1903) Mr. Madi (Assistant

Director of Agriculture) wrote a note which affords full particulars regard-

ing the methods of cultivation, harvesting, extraction of oil, cost of culti-

vation, and diseases. It would appear to be grown all over the provinces,

on almost every kind of soil, though chiefly on rich loams. It is generally

sown as a subordinate crop in the rainy season with bdjra, arhar, judr or

cotton,and, at the beginning of the cold season,with gram, wheat and barley.

It is not uncommon as a hedge to sugar-cane fields, being in that case sown
in March or April. It is seldom raised alone to any extent, except
perhaps in Allahabad, where the khadar lands, on the banks of the Jumna,
are often devoted to it. Castor is also largely used as a first crop on newly
laid out gardens, perhaps to secure shade for young trees, for which
purpose it is also occasionally grown by market gardeners.

In the kharif time a furrow is thrown up parallel to the sides of

the field, and seed cast into this at a distance of every 3 feet. By the

return course the seed is covered over. This system is carried throughout

the field, the furrows being 6 to 10 feet apart, and when the sowing of

castor is thus completed a higher ploughing is given over the entire field

and the chief crop sow^n. Occasionally the castor is cultivated on the

ridges that separate the water-beds, in irrigated land, and in that case, as

also when sown as a hedge to fields, the seed is usually dibbled by hand.

The crop ordinarily takes eight to twelve months to mature. The small-

seeded varieties ripen earlier than the large. The crop sown in March or

April along with sugar-cane takes the full twelve months, while that sow^n

after the rainy season is harvested in ten. The plants begin to produce

ripe fruits in seven or eight months, and picking thus commences about

January and continues till April. Mention is often made, in connection

with Oudh, of the existence of a form with dark-brown seeds that is

specially rich in oil.

The fruits are collected and stacked in the corner of a house, and

covered over with straw or cloth. After six days the capsules soften and

the shells decay. They are then exposed to the sun for two days and when

well dried the shells split open, or if they do not open naturally they are

beaten with a mallet until the shell separates from the seed. The fruita of

the larger forms are buried in a pit excavated in the dung-heap, and the
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THE CASTOR-OIL PLANT
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RICINUS
COMMUNIS
United Provinces

mouth closed in with straw. After a week the fruits are removed from

the pit, and the shells separated from the seeds. In some parts of the

country the bunches of fruits are for some time then exposed to the sun.

A vigorous plant yields as much as 8 to 10 seers of seeds in a season,

but those grown as hedges do not usually yield more than | to 2 seers a

year—the flowering being hindered by a deficiency of light and air. Usually

the plants are cut down after yielding their crop, but when grown in

gardens or near the homesteads they may afford a second or even a third

crop in succeeding years, but in that case they are cut down each year to

within two feet of the ground, the result being that they throw out numer-
ous branches and give a large crop, though with an inferior quality of seed.

In the third year the crop is poor both in quantity and quality. The
average yield for an acre is 8 to 12 maunds the first year and 12 to 18

maunds the second when grown pure, or 4 to 6 maunds as a mixed crop.

The produce sells at about Rs. 4 a maund.
The strongest and largest stems are used as timber (rafters) for thatch-

ing, and are also made into pokers for sugar-cane-boiling furnaces. The
dried stems and husks are used as fuel or converted into charcoal and
worked up in fireworks. The green leaves are eaten by cattle with ap-

parent relish, and are believed to increase the flow of milk in cows and
buffaloes. The cost per acre of pure cultivation is Rs. 24-2-0. If the acre

produces 10 maunds, sold at the low average of Rs. 3 a maund, and allow-

ing Rs. 5 as the price of the stems, fuel, etc., obtained, the balance over cost

of production would show a net profit of Rs. 10-14-0.

Mr. Hadi mentions several caterpillars which eat the leaves and young
shoots ; an aphid which does much damage to the flowering shoots and
young leaves ; white ants which do much harm—in fact the castor-oii

plant is more subject to their depredations than is any other regular crop ;

lastly, castor is much injured by frost. [C/. Duthie and Fuller, Field and
Garden Crops, 1883. pt. ii., 38-9,t. 43 ; Maxwell-Lefroy, Mem. Dept. Agri.

Ind., 1907, No. 2.]'

Central Provinces and Berar.—There are two varieties ordinarily grown—(a)

large-Bseded, raised as a rainy season crop ; (6) small-seeded, grown as a cold-

season crop. Some few years ago (1899-1900) an estimate was made of the area
under both crops, and it was then found the total came to something like 67,845
acres. It is included in official statistics under the heading of " Other Oil Seeds,"
which in the kharif season of 1905 occupied 262,477 acres, and in the rabl 85, 188>

acres. The districts of chief production are Betul, Raipur and Bilaspur. The
large-seeded plant usually occupies waste or fallow patches in cultivated land.

Any kind of soil suits it so long as it is well drained. The small-seeded variety
is sown as a regular field crop in the month of September, about 16 to 20 lb. of
seed being required to the acre. Sandy loams are preferred, and black cotton soil

does not suit it. The seed is sown with a drill plough. One weeding is con-
sidered desirable when the plants are about 6 to 12 inches high. The crop is

harvested in March as the pods are found ripe enough. The outtin-n is about
500 to 600 lb. per acre of cleaned seed. The seeds usually sell at 20 lb. per rupee.
The oil is manufactured locally to but a small extent, to meet the demands as a
lubricant for cart-wheels and preservative for leather. [Cf. Sly, Note, 1901.]

Panjab.—The plant is nowhere systematically raised as a crop in the Panjab,
but exists (mostly self-sown) on embankments near canals, especially in Jhelum
and Gurgaon. It is mentioned as abundant on the Jharsa and Raisina Bunds.
The people pay no attention to it nor make any use of its seeds. Mr. I. H. Biu-kill

contrasts the castor-oil plant of Baroda with that of the Northern Panjab and
Kangra, and adds that the latter is different from the ordinary form of the plant.
The oil-mill at Lahore manufactures approximately 30,000 cwt. of this oil a year,
the seeds being procured mainly from the United Provinces. An oil-mill has
recently been opened in Delhi, and a demand for the seed thus exists that may
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RABI AND KHARIF CR0P8

lead to extended cultivation. The oil it largely used fur lubricttling cold mm-
ehinery and as an illuminant in railway carriage*. h«ao« moat u( the Railway
Compunios in India inanufooture their own oil. It ic luppoMd to give a clear
light, to bo higlUy economical aince it bum* lowly, giveallttle ntokf. and doe«
not generate heat aufflcinnt to make it dangeroiu. AJtehiaon (Afghan. JJrlim.
Comtn., 1886 ; also Note* on ProdtieU, etc., 1800, 176) Mya th» plant i* cultivat«d
along the banks of irrigation channels and margins of melon, cotton and lobaooo
fields, the seeds being collected to afford an ilhmiinnting oil. The aeeda am
crusliod among cotton-wool, and the wool, saturated with oil, ia ubaequantly, •
required, made up in the form «)f tapers (maluk).

Bombay aad Sind.—In I89U-19(J0, 44.094 acre* were lown and 25,265
matured a crop—in Bombay proper, none having been recorded (or Sind.
In the following year, 65,646 acres were under the crop, but no mention
was made of the proportion that was non-productive. In 1901-2 the
cropped area was 109,475 acres, and in 1902-3 it stood at 119,049 acre*.

The following year it had declined to 94,257 acres ; in 1904-5 ther« was
a still further shrinkage, namely to 72,599 acres, but no mention of a
Sind production, and in 1905-6 to 64,878 acres with 454 acres in Sind,

practically all in Thar and Parkar. Mollison {Textbook Ind. Agri., iii., 105-8)
says both perennial and annual varieties of the plant are met with in

India. The animal forms are raH crops in Bombay Presidency, and the

plants are very much smaller than the perennial, which are kharif crops.

The latter grow with great rapidity, and a year's growth produces a tree

15 to 20 feet high. The foliage, branches and stems, according to variety,

may be bright pale green, or green tinged with red, bright shining red,

or bronze purple. Forms with the last-mentioned description of foliage

are often grown as decorative plants in gardens. Mollison also states that

the seeds vary in size and markings. " One Bombay variety has large

seed, black in colour, with tiny specks of white. The perennial varieties

are chiefly grown along irrigation water channels, on the borders of sugar-

cane and in highly cultivated market garden land, and a plant soon gains

the.dimensions of a tree." The seed is sown, as a rule, about July. The
shade which the perennial castor affords to ginger, turmeric, sugar-cane

and other such crops is often valued. Perennial castors are easily culti-

vated and readily escape from cultivation, and consequently are often

found wild in many localities.

" The plant does best in deep free working soil. The very best crops

in the Presidency are produced on the bhdtha (alluvial) soils which fringe

the course of the Tapti in Surat." " In the sandy goradu soils of Northern

Gujardt, a sprinkling of castors is usually found in the subordinate mixture

{kathol) of cereal crops sown in kharif season." " The rabi crop (a com-

paratively dwarf plant) requires soil of different character. A retentive

clay soil or the soil of moisture-holding rice beds is suitable. On black

soil the rabi crop is generally sown mixed with tuver, til or with gram, and

this mixed crop is generally the sole crop of the year. In this case the land

is well fallowed during the rains, and the mixed seed is sown in S€pt«mber.

In rice-beds, castors and vdl or castors and gram are second crops sown in

October or as soon as possible after the rice is removed."

Castor has been grown alone on the Nadial Farm, and the best outturn

obtained, MoUison observes, was 1,390 lb. of beans per acre ; and this was

in a specially favourable year. The kharif (perennial) crop is very hardy,

especially in fairly deep soils. It, however, does best on rich garden land

freely manured and watered. Mixed castor and ground-nut is a charac-

teristic kharif crop. An experimental crop of this nature at the Surat
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THE CASTOK-OIL PLANT

Farm yielded 767 lb. castor bean per acre, worth Rs. 43-14a., and a good

ground-nut crop with castor might yield in addition 2,500 lb. nuts per acre.

Madras.—The Madras Board of Revenue unofficially furnishes the

area under castor for the five years ending 1900. It may be useful to

review the figures in question. The area under the crop might be regarded

as shrinking. In 1895-6 it occupied 751,173 acres, and in 1896-7 it was
produced from 782,135 acres, but from that date it would almost seem to

have declined, until in 1899-1900 it was returned at 600,214 acres. The
districts of greatest production are Anantapur, 128,476 acres in 1895-6

and 74,422 acres in 1899-1900 ; Bellary, 111,599 and 90,227 ; Cuddapah,

110,091 and 87,023 ; Karnul, 94,517 and 65,924 ; Kistna, 91,325 and

80,804 ; Nellore, 50,880 and 42,729 ; and Coimbatore, 39,470 and 34,567 ;

the figures shown indicating the acreage in the years in question. The
returns for the year 1905-6 show the area to have been 380,100 acres, or

32 per cent, less than the average of the ten years previous, which came
to 563,100 acres ; and the chief production was in the Deccan.

Francis {Gaz. Bellary, 1904, 111) describes a method of grinding the

seeds which prevails in that district. A machine is used like that com-
monly employed for making mortar, and consists of heavy stone wheels

dragged round by bullocks in a circular stone-lined channel in which the

seeds are placed. The paste so resulting, he adds, is boiled with water and
oil rises to the top and is skimmed ofi. The stench caused is, however,

most offensive, and the cake obtained is used as the fuel for roasting the

next batch of seeds. [Cf. Shortt, Man. of Ind. Agri., 241-5 ; Castor-

Bean Crop, issued by Board of Rev., 1899-1905.]
Burma.—The Director of Land Records observes :

" There is no trade in

castor-oil by land or by sea, except that imported as medicine or in a semi-crude
state for lubricating purposes. The plant grows wild over a large area in Upper
Burma." " The plant is not cultivated in any part of the province."

EXPRESSION OF OIL.

It has still to be confessed that the report written by Col. Hawkes, in

1853, is the only authoritative statement that has appeared. Hooper
{Rept. Labor. Ind. Mus. (Indust. Sec), 1903-4, 26-7) gives certain practical

results. Two samples of Nairobi (British E. African) seed were examined

—

the larger form yielded 47'35 per cent., the smaller 43*35 per cent, of fixed

oil by ether extraction. Dubard and Eberhardt obtained an average of

46*19 per cent, with East Indian castor seed, and by the ordinary crushing

and heating with water about 37*40 per cent, of oil is extracted. Leather

{Mem. Dept. Agri. Ind., 1907, i. {Chem. ser.), 32-5) gives the results of

numerous examinations.
Bengal.—N. G. Mukerji remarks that there would appear to be four

methods of extracting the oil practised by the people of Bengal. ( I ) The seeds
are crushed in a screw-press with horizontal rollers and the resulting pulp pressed
in gunnies. The cold-drawn oil thus obtained amounts to 36 per cent. (2) The
seeds are roasted, pounded in a mortar and placed in four times their volume
of water kept boiling. The mixture is constantly stirred, and the oil skimmed
off as it rises to the surface. (3) The seed is first boiled, dried for two or three
days, then pounded in a mortar and boiled in four times its volume of water kept
boiling, and the oil skimmed as in (2). Lastly (4), the seed is soaked overnight
in water, ground in the morning in a gunny, and then squeezed within cloth

till the oil has been obtained. It is generally stated that cold-drawing with proper
machinery is the best and most profitable method. The kernels are pressed in

gunny bags and the oil is thereafter bleached by exposure to the sun, which causes a
sediment to precipitate. The oil is then filtered through vegetable charcoal and
flannel bags. In some cases a fire is placed underneath the machine in which the
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of seed, drawn mainly by the railways fron« ti.

tho United Provinces. The quantities oht

inconuiiierable. The larse-seeided form, mii

the provinces named, while the small-seeded is doriveil

imported by cooMtwise steamers. There were in Ben^
in 1904, employment to 2,830 persons. These doubtlutits ure mainly Calcutta
mills, concerned ohiedy, if not entirely, in the production of castor, and furnish
the quantities of that oil exported from Calcutta to foreign countries. As com-
pared with these figures, Madras had 24 oil-mills that employed 1.476 persons
during 1904, but theee are not by any means so largely ca"'-*^ "< MiilLs as is the
case in Calcutta. The total of the oil-mills in all India came. ' 1 1 2, so that
the Calcutta and Madraa series represent by far the major k .n the traffic.

During that year Bombay possessed only two oil-mills with 22H eatployees.

Uaitad ProvJac0t.—Two different methods of extracting tho oil prevail in

tliese provinces. In one the seed is pounded and boiled, and in tlie other pressed
in a mill. The former is tho method which might be described as pursued by
small growers and for domestic purposes.

The seeds are cleaned by various processes, roasted, pounded, and then
boiled in water. The oil rises to the surface and by different contrivances is

skimmed off or decanted, and tlie boiling contiiiuod, tho mixture being repeatedly
stirred until exliausted of ite oil, the last dregs rising to the surface as the fluid

cools. The water mixed with the oil i«i next removed by reboiling until it

evaporates ; the impurities at the same time sink tu the bottom, while the pure
oil floats on the top and is decanted. The bhurj'io (or professional grain-parchers)

are the persons who by caste are alone permitted to roast castor-oil seeds and
prepare the oil by the above method when required for commercial purposes.

All others would be outcasted were they to engage in the traffic, except for purely

domestic necessities.

The extraction by pressiag-mills may now be briefly described. About
16 seers are cleaned and husked by beating with a stone, the reeult Ijeing about
12 seers of kernel. That quantity is then placed in the ordinary wooden oil-

mill. About one seer of boiling water is then added and the outlet of the mill BoUing Wster.

plugged up until about half a seer of oil has been formed—or, say, after the

kernels have been groimd for 10 to 12 minutes. Meanwhile, also, the contents of

the mortar are constantly heated by means of a burning torch, since heat facilitates awt AppUML

the flow of oil. The oil that collects from the mill is removed, heated, and again

poured back through the mill to help the further separation, and this is repeated

until the cake produced has been exhausted. The whole of the oil is then boiled

to drive off the water and cause the precipitation of the impurities. The oil Tldd.

produced under this method is regarded as superior to that obtained by the

boiling process. The average yield is about 33 per cent.

European Machlaery and Mathoda.—Here and there all over the country,

more especially at the jails, castor-oil is manufactured by modem European
machinery. Certain centres are even famous for this oil, such as Calcutta and
Madras {ia the latter Presidency more especially at Godavari, Kistna, Nellore

and Coimbatore). But in Europe and America improved and expensive ma- guniUrdof

chinery has raised the standard of tho oil as well as lowered *he cost of production, oil B*tae<l.

the result being that the competition has told seriously on the antiquated methods
followed in India as a whole {Capital, Jan. 24, 1894). It has, for example,

been found unnecessary to husk the seed, since the husk neither absorbs oil nor

imparts colour ; and by using the whole seed, 41-93 per cent, of oil may be ob-

tained by some of the newer and more satisfactory systems. These include a

hydraulic press but dispense with crushing-rollers, kettle, moulding macliine and

cloths—economics that have effected a great saving on the older niethods.

• Industrial Uses—The oil is largely burned, some few years ago Industrial

more extensively than at the present time. It is believed to give a Uses,

cooler and brighter light than other vegetable and mineral oib, and to

burn more steadily. Twenty-five to thirty years ago, at most, every

European resident in India, and all the wealthier Natives as well, employed Illumlna-

either castor-oil or cocoa-nut oil exclusively for house illumination (see tion.
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THE CASTOR-OIL PLANT

Oils, p. 812), The value of castor-oil as a preservative has long been

known, and on that property depends its employment on leather goods of

all kinds, also as a lubricant for machinery. It is frequently employed by
the Indian dyers as an auxiliary in certain tinctorial results, and similarly

by calico-printers. The ordinary Native oil is sold in the United Provinces

at Rs. 10 to 16 per maund, the price of course varying with the quality, but

the medicinal oil and the purer grades may fetch as much as Rs. 24 to

27 a maund. Medicinally the oil holds an important position, and the

white seed is specially preferred for that purpose.
Turkey-red Oil.—This is a specially prepared oil used in mordanting alizarin-

dyed fabrics and for dressing tanned leather. The extent to which the Indian
manufacturers are using that dye may be judged of by the demand. A
difficulty was long felt in turkey-red dyeing to obtain an oil that would
diffuse readily in water. By the old process the fabrics and yarns to be
dyed had to be soaked in oils for a week or more. By the use of a sulpho-

ricinate of soda the objects of the oil mordant maybe attained expeditiously, and
turkey-red dyeing has thereby been greatly simplified. Almost any oil may be
employed, but Indian castor has been found the most suitable, and may be said

to enjoy a monopoly in meeting this new and increasing requirement. It may
be suggested that a profitable opening exists for the manufacture and exportation

of turkey-red oil in place of having to import the supplies required by the Indian
dyers. \Cf. Blount and Bloxam, Chem. for Engin. and Manuf., etc., 1900, 235-6.]

Castor Oil-cake.—The oil-cake is regarded as a good fuel, but it is

never given as food to cattle. Is fairly largely used by cobblers for

stuffing the soles of the shoes they make or repair. The cake is generally

stated to contain the whole of the poisonous property of the seed, hence its

not being used as an 'article of cattle food. It is, however, rich in nitro-

gen and therefore much in demand as a manure, especially for potato and

sugar-cane. In some parts of India the cake, and even cheap castor-seed,

are used in the manufacture of gas, which is treated exactly hke coal-gas,

and is in some respects superior to it. Where coal is scarce and expensive,

this utilisation of castor is deserving of more consideration than has as yet

been bestowed on it.

TRADE IN CASTOR SEED AND OIL.

Foreign.—It is significant that Milburn, in 1813 to 1825, should say

nothing of the Exports of castor-seedfrom India, though he makes mention

of a small traffic in the oil, Hawkes states that the average export of

castor-oil during 1850-5 came approximately to 100,000 gallons. By
1878-9 the exports of the oil were 2,119,755 gallons, valued at Rs. 31,53,969,

and of the seed 74,214 cwt., valued at Rs, 5,00,056. Ten years later these

items were (1888-9) : oil, 2,092,913 gallons, valued at Rs. 20,31,467, and

seed, 585,769 cwt,, valued at Rs. 31,28,741. The exports for the five

years 1902-7 were as follows :—1902-3, oil, 2,073,573 gallons, valued at

Rs, 24,68,222; 1903-4, 1,916,200 gallons, valued at Rs, 20,83,239 ; 1904-5,

1,632,106 gallons, valued at Rs, 16,43,982; 1905-6, 1,432,108 gallons, valued

at Rs, 17,12,088 ; and 1906-7, 1,445,636 gallons, valued at Rs, 22,22,015.

Similarly seed :—1902-3, 1,751,688 cwt,, valued at Rs, 92,05,666 ; 1903-4,

1,566,838 cwt,, valued at Rs, 69,19,562 ; 1904-5, 1,460,908 cwt,, valued

at Rs, 69,15,892 ; 1905-6, 1,298,624 cwt., valued at Rs. 78,66,786 ; and
1906-7, 1,505,059 cwt., valued at Rs. 1,14,16,925.

It would thus appear that since 1888-9 the quantity of castor-oil

exported has declined by fully half a million gallons, but the price has

considerably improved. The traffic in castor-seed, on the other hand, has

very materially increased within the period indicated, namely from

half a million to one and a half million CAvt. These circumstances thus
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seem to show that the Indian catttor-oil inilU are not advancing with
the world's demand, an iudicutiou apparently of defective methods, or of

want of capital and enterpritto iu keeping op with the improvementa in

production effected iu Europe. Thin Bubject seenui well worthy of teiioiu

consideration. India enjoys a distinct position of advantage in the

production of the seed, and an export of so bulky and weighty a product
could only be profitable through greater rcturiui in the oil '..'

The exports in oil go almost entirely from Bengal, Madras - ' %:

with about a tithe of the Calcutta trafiic. The countries to whiuh exported
may be best illustrated by the figures of 190(M) iu gallons :—To Australia,

293,677 ; to Natal, 255,528 ; to the Straits Settlements, 201,169 ; to the

United Kingdom, 191,034; to New Zealand, 111,748; to Bfaurititts,

105,867 ; to Cape Colony, 92,070 ; to China (Hongkong), 68,392 ; to all

other countries, the balance on the total of 1,432,108 gallons.

The expansion in the traffic of castor-seed has been remarkable. The
record year was 1902-3, and since then the quantity has somewhat
diminished, but in 1906-7 the price realised considerably improved.

France formerly was the chief consuming country, but within the

period named the demands of the United Kingdom have greatly in-

creased, as also those of Belgium, Italy and Germany, while France

has fallen off materially until it occupied in 1904-5 the third place,

and in 1905-6 the second place among the receiving countries. Bom-
bay is the chief exporting province : out of the total of approximately

IJ million cwt. the western capital supplied fidly one million, the balance

having gone from Madras and Sind. The producing regioas for this

export traffic would appear to be the Nizam's Territory and Bombay
Presidency, which between them supplied 99 per cent, of the total amount
exported from Bombay town. The balance is derived from the Central

Provinces and Berar. Hyderabad is the chief centre. The Karachi

exports are doubtless Panjdb and Rajputana castor-seed, since, as already

shown, practically no castor is grown in Sind. Bengal exports no castor-seed.

[Cf. Dioscorides, Codex. Vindob., i., t. 170v. (an admirable picture and perhape
the oldest representation of the plant extant) ; Paulus /Egineta (Adams, tranal.),

1847. iii., 170; Tragus. De Stirp. Hist., 1552, i., 288 and pi.; Mesua (ed.

Marinus), 1562, 88 and pi, ; Clusius, Hist. Exot. PL, 1605, 299; Rheede, Hort,

Mai., 1678, ii., 57-9, t. 32; Hunting, Phyt. Curios, 1696-1702, 45, t. 234;
Elizabeth Blackwell, Curious Herb., 1739, i., 143 ; Labat, Nouv. Voy. aux IsUs

de VAmer., 1724, i., pt. ii., 211 ; Rumphiiis, Herb. Amb., 1760, iv., 97, t. 41 ;

Milburn, Or. Comm., 1813, ii., 208 ; Taleef Shereef (Playfair, transl.). 11 ; Bentham,
Rev. of Targioni-Tozzctti, in Journ. Hort. Soc., 1865, ix., 154-5 ; Do CandoUe,

Orig. Cult. Plants, 422 ; Rawlinson, Hist. Ancient Egypt, 1881, i., 64 ; Nicholls,

Textbook Trop. Agri., 1892, 229-33 ; Merrill, Castor Bean in India, 1893 ; also

Bev. in Journ. Soc. Arts, 1894 ; Board of Trade Journ., March 1894 ; Pharmaeog.

Jnd., 1893, iii., 301-11 ; Agri. Ledg., 1894, No. 17; Kanny Lall Dey, Indig.

Drugs Jnd., 270-5 ; Sadebeck, Die Kulturgew. der Deut. Kolon., etc., 1899,

235-7 ; Semler, Trop. Agrik., 1900, ii., 493-506 ; Jumelle, Les Cult. Colon.

(Indust.), 1901, 114-8; Mollison, Textbook Ind. Agri., 1901, iii., 106-8; Dubard
and Eberhardt. in UAgri. Prat, des Pays Chauds, 1901-2, i., 313-26 et seq. ;

Collett, Fl. Sim., 1902, 443 ; Wiesner, Die Rohst. des Pflanzenr., 1903, i., 616-7 ;

ii., 751-4 ; Prain, Beng. Plants, 1903, ii., 952 ; White and Humphrey, Pharmaeop.,

1904, 324 ; Brandis, Ind. Trees, 1906, 693.]

ROPES AND CORDAGE.—Many fibres are used for this purpose ^<>P** •>*<*

by the agricultural communities and hill tribes of India. Rural people Cordage.

are never, in fact, at a loss to find a bark or twig that may be extemporised

into a fairly strong green string, quite suitable for tying bundles or even
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repairing cattle-yokes. And many such, plants are often utilised in the

systematic preparation of the ropes offered for sale at the village shops

or market-stalls. More rarely they are specially cultivated, in small plots

or strips through the fields, as hedges on the borders of fields or by the

water-courses and creeks. It might in perfect fairness be said that

many of the discoveries regarding the fibrous resources of India were

the outcome of the demand for serviceable ropes to be substituted in

the British and Indian navies for Russian hemp. Roxburgh, the great

pioneer in economic botany, wrote a special report of his experiments

and discoveries (see Cannabis, pp. 253-4 ; also Linum, p. 722). This was
followed by many other publications (Royle, Fibrous Plants, 1855, 19-26

;

Baden-Powell, Ph. Prod., 1868, 476-7 ; Gee, Monog. Fibrous Manuf.,
11-3). These and such-like works give numerous details of the indigenous

fibres and the local methods pursued in their utilisation. The reader

should, therefore, consult tlie articles under the following rope and cordage

plants :
—

Abroma (p. 1).

Abutilon (p. 2).

Agave (pp. 35, 43).

Aquilaria Agallocha (p. 74).

Bcehmeria (pp. 146, 152, 159).

Calotropis (p. 207).

Hibiscus (p. 630).

Laportea (p. 162).

Linum (pp. 722-5).

Malachra (p. 755).

Maoutia (p. 163).

Marsdenia (p. 774).

Musa (pp. 789-90).

Phoenix (p. 884).

Saccharum (pp. 929-30).

Sarcochlamys (p. 163).

Sesbania (p. 988).

Sida (p. 991).

Urtica (p. 163).

Villebrunea (pp. 164-8).

Cannabis (p. 255).

Cocos (Coir) (p. 356).

Corchorus (p. 411).

Crotalaria (p. 435).

Daphne (pp. 486-7).

Debregeasia (pp. 160-1).

Girardinia (p. 161).

Gossypium (Cotton) (p. 622).

Grewia (p. 624).

The Indian rope manufacturers who prepare cordage and rope by
European machinery employ a comparatively small number of these

fibres. They obtain local supplies of coir, jute, saw-hemp, cotton, and
Deccan-hemp, but as a rule import agave and sisal, hemp (Russian), and
Manila. India has recently begun to grow Afjare on a large scale, and
the local production, if it has not already checked the imports of that

fibre, may shortly be expected to do so. The production of Manila hemp
cannot be said to have been quite so successful. Recently attention has

been drawn to the possibility of using linseed stems (flax), in the pro-

duction of cheap fibre to be used up in the growing demand for cordage
as " binders." One of the jute-mills of Calcutta made the attempt
some few years ago to contest the large Indian market for cheap and
neat European-made string, by producing various qualities of cordage,

done up in balls after the familiar fashion and in various colours.

Jute rope is also, to some extent, made at the roperies, and cotton
ropes have for long been used by the tent-makers as being more ser-

viceable for that purpose than any other class of ropes. The other rope
fibres of the above enumeration are almost exclusively employed by the

people of India locally, and of these perhaps few are more important
or more extensively employed, especially in North India, than munj,
and in South India than coir. For fishing-Unes and extra strong and
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fine cordage, the fibres in most general use are B€8hf$t0rim, fliiotiiijifi
and Crotalarht.

Trade in Ropes and Cordage.—-The factories and rope-worlcs that Trada.
give employment to less than 25 persons are not recorded in of&cial stati*-

tios. In 1901 there were 1 1 rope-works that gave employment in all to
2,538 persons ; the year following, the figures were 12 rope-works and
2,8U employees; in 1903, U rope-works with 2,536 empk>7ee8; and in

1904, 19 works with 2,954 employees. Of these rope-works 12 were in
Bengal and 6 in Madras, one being recorded in Burma.

Import:—The rope and cordage brought to India in 1876-7 were valued xaportK.

at Rs. 2,60,781 ; in 1886-7 at Rs. 3,22,940; in 1896-7 at Rs. 4,34,724;
and during the five years 1902-7 were, in 1902-3, Rs. 6,29,703 ; in 1903-4,
Rs. 6,90,380 ; in 1904-5. Rs. 6,32,651 ; in 1905-6, Rs. 6,75,798 ; and in

1906-7, Rs. 6,87,048. These do not, however, include jute rope and twine,
the imports of which seem to be increasing. In 1900-1 thev were valued
at Rs. 17,722 ; in 1903-4 at Rs. 30,620 ; in 1904-5 at Rs. 26,434 ; in 1905-6
at Rs. 41,271 ; and 1906-7, Rs. 37,927. The bulk of these importa
come from the United Kingdom, the next most important country of

supply being China (Hongkong), and following that, the United States of

America. The receiving provinces are Bombay and Burma, which usually

take (in equal proportions) five-sixths of the supply, the next most
important province being Bengal.

Exports.—India also exports rope and cordage, the supplies in 1876-7 Export*. •

;

having been valued at Rs. 2,65,603 ; in 1886-7 at Rs. 2,93,191 ; 1896-7
at Rs. 5,30,959 ; and during the five years 1902-7 the exports were

—

1902-3, Rs. 6,96,087; 1903-4, Rs. 6,18,109 ; 1904-5, Ra. 5,67,013 ;

1905-6, Rs. 6,48,909 ; and 1906-7, Rs. 7,03,779. Of these exports by
far the largest quantity goes to the Straits Settlements, followed by the

United Kingdom, Cape Colony, Arabia, Persia, Siam and Turkey-in-Asia.

Of the exporting provinces, Bengal comes first, having supplied in 1906-7

one-half of the total exports, the next province of importance being Madras.

ROSA, Linn. ; Fl. Br. Ind., ii., 363-8 ; Gamble, Man. Ind. Timbs., DJLP.,
1902, 318-9 ; Rosacea. A genus of erect or climbing shrubs, comprising vl., pt. i.,

about thirty distinct species with numerous cultivated sub-species and ^^^-^'

varieties. AH are known by the vernacular generic name gulab, and indeed ^°"®-

such other vernacular names as do exist are used indiscriminately for the

various species. In spite of this fact, India has many both wild and
cultivated roses. Rashid-ud-Din, in the 14th century, spoke of Gujarat,

where the inhabitants were rich and happy and possessed no less than

seventy different kinds of roses. Baber {Memoirs, 1519, 341) tells us that

he never lost an opportunity of planting roses (1526). The Emperor

Jahangir {Memoirs (Price, transl.), 1605, 14) speaks of Hindustan as

possessing every sort of rose, particularly the musk and damask. It is,

therefore, a curious circumstance that Fryer {New Ace. E. Ind. and Pers.,

1675, 104) should have spoken of Surat as a place where roses would grow

if they would but cultivate them. The most important Indian rosee

economicallv are the following, in alphabetical sequence :

—

R. centlfolla, Unn. The Hunclred-leaved or Cabbage Ro«e, (fulab, goldp. Oabbay
troja. paninir, mawar, etc. A native of the Caucasus and Assyria, but cultivated ""--^ >^

in India from ancient times. This is said to be the chief rose cultivated in Penia

for the manufacture of attar and rose-water, but in India the next species is tho

one most used for that purpose.
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R. damascena, MHI. The Damask, Bussora, or Persian Rose, guldh, sudburg,

irojdppu, etc. Perhaps the commonest Indian garden rose. In India, attar of

roses is said to have been first discovered by Niir-i-Jehan Begum, in 1612, on the

occasion of her marriage with the Emperor Jahangir. In EngUsh commerce
attar of roses began to be recognised only in the beginning of last century. The
attar imported by Great Britain is, however, almost entirely produced in Europe,
chiefly Bulgaria and Germany. The Indian product is consumed in the country,

and is apparently not exported. The chief seat of the industry is at Ghazipur
on the Ganges, where distilleries have existed for fully two centuries. The
following information is abstracted from the account by Jackson [Journ. As. Soc.

Beng., 1839, viii., pt. i., 411-4). The gardens where the roses are cultivated are

let otit annually by their owners at about Rs. 5 per higha for the land, and Rs. 25
per higha for the bushes, about 1,000 of which go to a bigha. The expense of

cultivation amounts to about Rs. 8-8 per bigha, and 1,000 bushes should yield

one lakh of roses, which are sold to the distillers at from Rs. 40 to Rs. 70 per
lakh. The roses flower in March and continue throughout April. In the early

morning they are plucked and carried to the distillers. The distilling apparatus
consists of a copper or iron boiler with a large body and narrow neck, united by
a bamboo tube with a long-necked vessel or receiver, called a bhubka. The
boiler is let into an earthen furnace, while the receiver is kept in a handi of water,

which is changed as it gets hot. The boiler is charged with the roses, over which
a sufficient quantity of water is poured and distillation is then proceeded with.

The rosewater should always be twice distilled, the water from the fiist dis-

tillation being used to pour over the roses for the second. The distilled rose-

water is then taken from the receiver, placed in a glass carboy and exposed to the
sun for several days to become ripe. The mouth of the carboy is then covered with
cotton, over which is put a coating of moist clay, to prevent the scent from escaping.

To procure attar, the distilled rosewater is placed in a large metal basin which
is protected by wetted muslin to exclude insects and dust. This vessel is then
let into the ground, which has been previously moistened with water, and allowed
to remain for the night. The cooling causes a little film of attar to form on the
surface of the rosewater, and this is removed in the morning and placed in a
small phial. The first few days' distillation does not procure such fine attar as

is obtained afterwards (see p. 821).

Much of the rosewater of India is adulterated with water before being sold,

and indeed the attar can never be obtained pure, since it always contains sandal-

wood oil. Sandal-wood chips are very generally added to the flowers before they are

distilled. This was mentioned by Engelbert Kaempfer in connection with Persia

so long ago as 1682. Gildemeister and Hoffmann {Volatile Oils, 425, 423-36)
state that as far back as 1787 Poller observed in Kaslimir that the Indian grass

(? Cyntbopoffoii Scha-uanthus, p. 461) was added to the roses for distillation. This
grass does not, however, appear to be used in India for that purpose. The principal

utilisation of attar is in perfumerj' and the manufacture of snuff and soap (rose-

soap) (Alex. Watt, Art Soa'p-mahing, 1901, 149). In India it is largely employed
by Natives at weddings and festivals. The best bazar attar is said to be sold for

Rs. 10 per tola down to Rs. 2 for the inferior sorts. In the trade statistics, one
or both of the above substances must be returned under either Essential Oils

or Perfvmaery, details of the trade in which will be found under these headings.
[C/. Mesua (ed. Marinus), 1562, 54-5 and plates (one of the earliest authors to
describe and illustrate the distillation) ; Milbum, Or. Comm., 1813, i., 141 ; ii.,

237; Bentham, Rev. of Targioni-Tozzetti, Journ. Hort. Soc, 1855, ix., 179; Elliot,

Ind. Indust., 1880, 368 ; Sterling, Cult, of Roses, Bat. Gard. Calc, in Journ.
Agri.-Hort. Soc. Ind., 1870, ii., 1-24 ; Ghazipur Gaz., 1883, xiii., 82-3 ; Pharma-
cog. Ind., i., 574-8; iii., app., 152; Pharm. Soc. Mus. RepL, 1895-1902, 64;
Schimmel & Co., Semi-Ann. Repts. ; Woodrow, Gard. in Ind., 1903, 281-99 ;

Firminger, Man. Gard. Ind., 1904, 578-604 ; Umney, in Journ. Roy. Hort. Soc,
1906, xxxii., 137-40.]

D.E.P.,
vi., pt. i.,

670-80.
Indian
Madder.

RUBIA, Lhin. ; Fl. Br. Ind., iii., 202-4
; Prain, Beng. Plants, 1903,

i., 580 ; RuBiACE^. A genus of erect, diffuse or climbing herbs, of whicb
the most important economically are the Indian and European Madders,

R. cordifolia, Linn. The Indian Madder, manjlt, manjistd, majethi, manjitti,
dandu, kuJcarphali, madar, shevelM, tdmra-valli, man-chetti, etc. A herbaceous
cr?eper, throughout the hilly districts of India, from the North-West Himalaya
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EUROPEAN MADDEB
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TIMOTORUM

eaatward and southward to Ceylon. It it a very variable plant, but thtf ar*
two easily reoognited primary forma :-^^) emt^tfUiM. proper, with leaven five,

rarely tliree-oostato, veina impreaeed and aiirfaoe rough or hi«pid ; (2) khmmimmm.
leaves tliree, raroly flv»-coaUte. veinn not impreeaed and •urfaoe amooth. Tha
latter ia the richer in madder dye-principle.

Maniit rojt obtained from thin plant wiui fiirnterly inu'^h employed by the
Natives of India in dyeing coante cotton fubricn mto vnrioiiii Hhadea of WMirlet.
coffee-bruwn ur iiiuuve. It luut been largely diMplucod by thu tur dyea, but ia eUli
employed for special purpoooe or in remote localitiaa. The mrfthod of dyeing
practised is nmch the same all over India, the colour being produced by atoeping
the cloth in an infusion of the stem or root-cliipa, aubaequent to being roordantea
with a solution of alum. In former times madder was con^iderahfy employed
in Native medicine, but to-day ita uses ore restricted to a . <r

certain oils. The trade in madder has for years been gru<l

to the substitution of artificially prepared alizarin and other uniiinu <tyo». i«M»

imports of madder and manjit into India amounte<l in I88&-0 to a value of
Re. 2.02,038 ; in 188i>-90 to Rs. 29,488 : in 1000-1 to Ra. 16,662 ; in 1904-5 to
Rs. 3.784 ; in 1905-6 to Rs. 1 1,305 ; and in 1906-7 to R». 6.405. The principal
supplying country is Persia, and Bombay the importing province.

The exports have almost disappeared, though small quantities still are
re-exported, viz., in 1904-6. 249 cwt., valued at Rs. 3,277 ; in 1905-6, 211
cwt., valued at Rs. 2,638; and in 1906-7, 99 cwt.. valued at Rs. 1,600. [Cf.
The Bower Manuscript (Hoernle, troDBl.), 1893-7, 104, 107 ; Milburn, Or. Comm.,
1813, ii., 218; Pharmacog. Ind., ii., 231-2; Banerjei, Agri. CuUack, 1893, 200;
Ann. Rept. Ind. Muj>. (Induet Sec), 1894-5, 26. 34 ; Lawrence, VeUUy of Kcuh-
mir, 1895, 68, 92; Monographs, Dyes and Dyeing:—Duncan, Assam, 1896, 44,

45 ; Hadi, U. Prov., 1896, 78 ; Banerjei, Bengal, 1896, 25 ; Russell, Cent. Prov.,

1896, 7, 17-8 ; Rept. and Prog. Coll. Ind. Mus., Cole, and Imp. Inst., 1895-6,
71-3; Imp. Inst. Tech. Repts., 1903, 211 ; Hosie, Rept. on Ssu'ch'uan, China,
1904, No. 6, 42-3, 48.]

R. slkklmensls, ATt/r/. The moyum. A handsome creeper of the Eastern Hima-
laya in Sikkira and Bhut4n, at 2,000 to 5,000 feet, Mishmi Mountains of Upper
Assam, Manipur and the Naga hills.

This species is the source of the brilliant red dye used by the tribes in the
Naga hilla and Manipur to dye both cotton and hair, the latter mostly human,
employed to ornament their spears, etc. It is probable that the bulk of the
madder plant of Assam is derived from this species, and that a considerable

portion at least of the dye exported from Sikkim may also have the same
origin. [Cf. Watt, Cat. CaU. Inter. Exhib., 1883, ii., 65; Perkin and Hummel,
Colour. Principle of R. sikkimensis, in Trans. Chem. Soc., 1893 ; Duncan, I.e.

46-7.]

R. Unetorum, Unn. European Madder, bacho, manyunth, rodang, etc. A
climbing herb with perennial roots, cultivated in Kashmir, Sind and throughout
AfghEmistan ; distributed westwards from Persia to Spain, cultivated or wild.

De Candolle considers its original habitat to be west temperate Asia and South-
East Europe.

The dried and ground roots formerly constituted one of the most valued of

dye-stuffs, both in Europe and Asia, but the natural dye has been almost entirely

repltuied by artifici£il coal-tar derivatives. In the Memoirs of the Emperor Baber
(Leyden and Erskine, transl., 148) we read that madder was largely cultivated in

Ghazni and was carried thence all over Hindustan. To-day the plant is cultivated

to a small extent, the best-known qualities of the dye (in European commerce)
being Avignon, then Dutch, Alsatian, Levant (or Turkish madder) and Italian.

It is propagated either from seed or by root-cuttings. The roots are allowed to

remain for three or even five years before being removed for use. In India,

cultivation is carried on chiefly in Kashmir and in some parts of Sind. The Indian

methods of dyeing employed with this species do not differ from those used with

the indigenous b. cortn/oita. Both in India and Europe the plant is employed
as fodder for cattle, and in Sind camels are said to be specially fond of it. [Cf.

Bentham, Rev. of Targioni-Tozzetti, in Joum. Hort. Soc., 1855, ix., 150-1 ; De
Candolle, Orig. Cult. Plants, 1882, 41-2 ; Thorpe, Diet. Appl. Chem., 1899, ii..

480-6 ; Raw8on,Gardner and Laycock, Diet, of Dyes, Mordants, etc., 1901, 223-7 ;

Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 538-48 ; Goodwin (Queen's Univers.,

Toronto), Madder and Indigo, reprint in Ind. Planting and Oard., Feb. 28,

1903, 203-4 ; Joret, Let PL dans L'Antiq.. etc., 1901, ii., 348.]
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SUGAR AND SUGAR-CANE

s
SACCHARUM, Linn. ; Fl. Br. Ind., vii., 118-21. A genus of

perennial grasses containing twelve species, chiefly Asiatic. Five are

indigenous to India, in addition to sugar-cane, which is extensively culti-

vated.

SUGAR AND SUQAR-CANB.—Though chiefly obtained from sugar-cane,

sugar may be procured from many other plants, of which the following,

arranged alphabetically, are those best known :

—

Acer saccharum, the Sugar-maple of the Northern States of America and of

Canada.
Arenga saccharifera, the Sago-palm of the Malaya, also metjwith in Biirma

and Orissa. In Java, palm- sugar is prepared from the sap in much the same
manner as from the date-palm in India. Marco Polo {Travels, etc., 1290 (ed. Yule),

ii., 235-6) alludes to the wine of Sumatra made from this tree (see pp. 91-2).

Beta vulgaris, Unn. ,- Fl. Br. Ind., v., 5. Beetroot and Mangold-wurzel,
palang, palak or bitpalang ; CHENOPODiACEiE. Is fairly largely cultivated in

Indian market gardens as a vegetable, and the seeds are used as a cooling

medicine. Much attention has also been paid to the possibiUties of mangold as an
article of cattle food. It is mentioned by Buchanan-Hamilton (Stat. Ace. Dinaj.,

194) and described by Roxburgh, but there can be no doubt it is of quite modern
introduction and has neither a classic nor any good vernacular names. Most
of the Asiatic names given to it are special adaptations from the names of

older and better known vegetables.

But for many years the subject of beet-sugar has in India become one of great

moment. So long ago as 1863 Boyle, in his address to the Royal Asiatic Society,

commended the subject to the attention of Indian investigators and adminis-
trators as worthy of serious consideration. Numerous experiments have been
conducted in India with the object of establishing beet cultivation as a field crop,

but so far with indifferent results. In the Report of the Department of Land
Records and Argiculture, Panjab, 1899, it is stated that the Ca^^•npore Sugar
Works Company had been able to produce beet up to the average on the Con-
tinent of Eiu-ope. Experiments were accordingly started in Hazara, but without
much success. Mention is made of experiments at the Botanic Gardens of the
Nilgiri hills. In subsequent experiments at Saharanpur the crop was considered
fair, and at Cawnpore in 1899-1900 the opinion was formed that to obtain the
best result beet should be sown about the middle of October. Leather gave the
opinion that both in outturn of root and yield of sugar, beet can be successfully

grown in North India as a rabi crop, provided suitable land and facilities for

liberal irrigation be devoted to it. The Report of the Botanic Gardens of Sa-
haranpur for 1900 gives a detailed account of further experiments. Proudlock,
writing of the Nilgiri hills, says that with ordinary care sugar-beet can be
successfully grown. But the yield of sugar from all the Indian experiments
rarely exceeded 13"10 per cent., while in some instances only 5*6 or even 3-3 per
cent, were recorded. As a rule the roots grew too large, and in consequence the
percentage of sugar decreased. A serious objection to beet cultivation is the
necessity for deep ploughing, which the Indian cultivator is both unable and
unwilling to perform.

P. V. Subbiah (Principal of the Agricultural School, Cawnpore) issued {Dept.

Agri. U. Prov. Bull., 1901, No. 13) a complete review of all past experiences, and,
commenting on that, Moreland observes, " It will be seen that attempts to make
gur by the ordinary methods were complete failures, and it seems probable that
this must be the case, as unrefined beet-sugar made in Europe retams certain

organic matter which gives it an unpleasant flavour." It is, therefore, assumed
that " if beet is grown it will be on the central factory system, the cultivator
receiving an advance and engaging to grow beet, the roots to be taken to the
factory." [Cf. Mukerji, Handbook Ind. Agri., 1901, 388-9.]

Borassus flabellifer, the Palmyra Palm or brab tree of Bombay and Madras
Presidencies. This is one of the sources of the substance known in Indian
commerce as jaggery. Rheede {Hort. Mai., 1686, i., 11-13, tt. 9-10) alludes
to the present species of palm as being tapped for its sweet juice (ras),

but says nothing of its sugar. It affords much of the sugar of South India

,
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£rzt
««peciaily Tinnevelly. Buchan*n-Hainilton wrote in 1807
this palm wba more eateemed in Myaure than that of tlw date palJn'
also larKoly utiiiHP«l as a flouroe of aiiKar in Htirma (mm p. 170).

Caryota ur«ns, th«« Indian Sago-pahn or iiaatard Sago, i* the ohM aottree

of the paliii-Hiifi;ar of South Ceylon ami to «omn extent of Bombay (see p. S87).

Cocos nueifera, the Cocoanut Palm, ia the tpeciee moat extrnaivelv uaetl

in Madras as a 8ource of palm-HiiKar. C]Ar?ia de Ort« (1M3) apeaka of tM awra
or To<I(ly whioli, fermented, yieldn arrack and vinegar, or from whieh, whmn
thickened in the nun or by hoat, thoy make jagra, the beat kind of which oonoM
from the Maldiven. Rheedo (I.e. i., 1-K. tt. 1-4) apeikka of " jagra " (sugar) nuAm
from the juice with the aid of lime, the mixture being boiled until it ihioluna.

'wlipn u reci-coloureil HUgar ia obtained (aee pp. 362, 032).

Manna—Homo thirtoon or fourteen planta in India are known to yield, under
the ptiraxitiR influence of inseetH or utherwiKe, a aweet fluid called manna. Thia
is regularly collected and, like honey, enters more largely than augar mto the

pharinnceutical preparations of the Hindus (see Bamboo, p. 111. ani Hona/,
pp. 12S-9). \Cf. (Jania de Orta. 1503. Coll., xxxiii.]

Phoenix sylvestrls, the Common Date-palm, in perhaps the nioHt important
source of palm-sugar in India. In fact, the plant is fairly oxtentiivcly cultivate I

in Eastern Bengal as a source of sugar. In Mysore it is also important, more »<)

than cither the pulinyra or the cocoanut sugars (see p. 886).

Saccharum olUclnarum, the Sugar-cane—the subject of the preacnt article.

Sorghum vulgare, the Sugar-Sorghum or imphee (see p. 1041).

Vltls vinilera, the Vine. According to Aitchison {EdirU>. Bot. Soe. Tran*.,

199), also Le Mesurier {London to Bokhara, 133), tho juice of the grape ia used in

AfghaniF<tan to make syrup, and in Merv refined augar.

Zea Mays, Indian-corn or maize, often yields sugar in its stem, like that

of sorf/htitn and saffhafutM (see p. 113S).

Many substances other than those enumerated are known to afford sweet

fluids, but are for the most part utilised in the manufacture of alcoholic beverages

or sweet sherbets only, while others, such as indigo-sugar, are at present put to

no economic purpose whatever. The mahua flowers (see p. 118) and the pine-

apple (see p. 69) are the best-known substances available in India from which
a sweet juice may be prepared (if the grape be excluded from consideration), or

which are actually utilised in the production of alcoholic beverases. Honey is

largely traded in all over India. Halwa (a sweetmeat, much like " Turkish-

delight ") is said to be prepared from camel's milk and honey, and is brought

into India from Afghanistan ond porta on the Persian Gulf.

SACCHARUM ARUNDINACEUM, Retz. ; Fl. Br. Ind., vii., 1 19. This embroceathe

following:—«. etilavf. Anderss., t*. ejcattattiin (Munja) and h. |»HM>rfMiM (Sara)

of Roxb. It is the aara of the classic authors of India, and bears the following

vernacular names

—

aara, aarkanda, aarkara, ramaar, aar, aer, munja, ikar, patd,

war, palwa kanda, darga. gundra, ponika, etc. Is met with throughout the plains

and lower hills and distributed to China. In tho PanjAb it often covers largo

tracts of covmtry and is frequently planted in lines or dividing hedges, especially

in low-lying localities subject to periodic inundation.

History.— Sir William Jones (Sel. Ind. PL, in Aa. Res., 1795, iv.. 247-8) says:
" This beautiful and superb grass is highly celebrated in tho Purdnas, the Indian

God of War having been born in a grove of it, which biu-st into flame ; the gods

gave notice of his birth to the nymph of the Pleiads, who descended and suckled

the child, thence named Carticeya. The cdad " {kdad or kdna) " vulgarly caaia
"

{s. Mpoiifntieiim) "has a shorter culm, leaves much narrower, longer and thicker

hairs, but a smaller panicle, less compounded, without the purplish tints of tho

aara : it is often described with praise by the Hindu poets for the whiteness of

its blossoms, which give a large plain, at some distance, the appearance of a broad

river Both plants are extremely useful to the Indians, who harden the inter-

nodal parts of the culms, cut them into implements for writing on their poli«he<l

paper. From the munj, or culm, of the aara was made tho maunii, or holy tlireod,

ordained by Menu to form the sacerdotal girdle, in preference oven to the ousa*

grass." For its use in the treatment of xnnegar. see p. 1110.

Munj FIBRE is obtained from tho loaf-sheaths ; the blades are tho aor or aom
used in thatching houses and as a paper material : the containe<i flowering at«m

is the bind or vind ; the panicle or flowering stem is the »»riri. hi or <Ai/». uaed m
thatching boats, carts, etc. ; aentha or kana is the lower, stronger portions of tho
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flowering stem, used in the manufacture of chairs, stools, tables, baskets and
screens ; and tilak, tilon or qhua are names that denote the flowers. Some of

these names, such as munj and sara, have been supposed to denote the products

of different species, instead of different parts of one and the same plant, hence ha?
originated much of the confusion that prevails. Sara is used in paper-making
and munj as a textile fibre. The much prized munj is strong, elastic and has a
wonderful power of enduring moisture without decaying. It is extensively-

employed in the manufacture of cordage, ropes, the famed Delhi mats, and in

the preparation of baskets, etc. Munj mats are reported to be proof against

white ants, but are hard on shoe-leather, harsh to the foot and fatiguing when
walked on for any length of time. These are largely produced in Allahabad,
Agra, Delhi, and are traded in all over India, and within recent years have
begun to find their way to Europe (see Mats, etc., p. 777). In the early spring

the old grass is often fired, when shortly after a crop of young leaves is

produced from the stools, which is much valued as fodder.

S. SPONTANEUM, Linn.; Fl. Br. Ind., vii., 118-9. This has received various
names, such as *'. leyyptUtcum, Willd., S. btntgnlenne, Ham. {Buya, Cnni , Z,ot<t and
lemiuls), s. en iiniiciiiafuiii , Roxb. It is the kdsd of Sanski'it, and in the vernaculars
the kdns, kosa, kagara, kus, kds, kdnsi, rara, jasha, padar, rellu-gaddi, billu-gaddi,

thetkin kyn,etc., etc. (seep. 1122). Iscontrasted with «.«»•" it»riiirtceiiui in the above.
Throughout the warmer parts of India and Ceylon, ascending to 6,000 feet

in altitvide. Is most at home in damp low-lying land, where it throws up flower-

ing stems often 12 feet in height. Is gregarious, the snowy white pubescence
which surrounds the base of the spikelets rendering it a conspicuous feature of

the vegetation when at all prevalent. It flowers soon after the close of the rains.

Owing to its vigorous growth it is difficult to eradicate, hence often becomes a-

troublesome weed, especially in the tea plantations of Assam and Bengal. [Cf.
Batchelor, Agri. Journ. Ind., 1906, i., pt. ii., 152-8.] The grass is large and
coarse and is used mainly as a thatching material. The leaves, sheaths, etc., are
twisted into rope and worked up into mats, but are inferior to munj for these
purposes. As a fodder plant it is usually regarded as superior to the former
species, and is specially valued for feeding buffaloes. The culms are also much
more highly prized for the manufacture of Native pens. [Cf. The Bower Manu-
script (Hoernle, transl., 1893-7), 96, 106, 122, etc.]

D.E.P.,
vi., pt. ii.,

3-11.

Sugar-cane.

Vernacular
Karnes.

Crystallised.

Candy.

S. offiGinarum, Linn., Sp. PL, 1753, 54; Fl. Br. Ind., ^ai., 118;
Rumphius, Herh. Amb., 1750, v., 186-91, t. 74 ; McFadyen, in Hook., BoL
Misc., 1830, i., 95-115, t. 26 ; Roxb., Fl. Ind., i., 237 ; Kohler, Med.-

Pflanzen Alias, ii., 169 ; Hackel, Monog. Androp., in De Candolle, Monog.
Phaner, vi., Ill ; Kriiger, Das Zuckerrohr und Seine Kultur, 1899; Gra-
MiNE^. The Sugar-cane, ukh, uk, us, ikh, ik, dk, aku, ikhari, rikhu, serdi,

sheradi, gannd, ghenra, nai-shakar, kumad, kushiar, puri, cheruku, charki,

khahhu, karumbu, karnipa, iebu, keyan, kydn, etc., etc. The majority

of these names denote the cane-plant, others doubtless the sugar. The
selection given is, however, fairly representative of the names in current

use in India. In the Malay Archipelago the cane is known as tabu and in

China as kan-che, a word believed to be derived from the Sanskrit khanda,
a name for sugar. As a cultivated plant cane is widely distributed in India

and numeroiis very distinctive forms exist, some of them known from the

earliest historic times, others introduced quite recently.

History.—The Sanskrit name for the plant is ikshu, of which the modern
corruptions are ikh, ukh, and unkh. Mention is also directly naade of the sugar-
cane in the Athervaveda (Bloomfield, transl., xlii., 100, 277). The name sarkard
is similarly given by the very earliest Sanskrit writers for white sugar, and it

originally denoted " grit " or " gravel," hence its special signification as crystal-
lised sugar. The name khanda (an ancient name for sugar), the root of which
means to crush, may be considered to denote sugar from the sugar-cane
rather than from palm-jixices, where no crushing in any form is pursued.
By modern usage, however, it became restricted, Uke its English derivative
" candy," to a special form of crystallised sugar—the sugar-candy (aarifcar-Mandt).
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Uistory
In the name way the word guda or gula indioates a " maM " or ** ball," hano* ita

HpcK-iul application to thickened sap—the modem giiror raw auffar or inoliMWi, C^*
88 &\m tlie balls of sugar that «rere uwd as ooina in village comtnaroa.

The ancient nmne for Bengal is Oaura, a word euppoeed by aania to hava
denoted the country of giir, and hence it \m» been affirmed that in Pffig^ orifi*
nated the art of sugar manufacture. Thia aooiiia highly improbable, flSiea guia
occurs in the classic works of India, prior to the Aryan ootiqueata of thng^,
Lastly the noine jaggery, which to-day is used with the special dignlfleatkm of /•Mi»T>

Ealm-BUKor or paliit-molasses, is but a modem corruption of mirkar^ first Into tfaa

[alayal chakkara, then into the Portuguese jagara, jagra. Barboaa {Oo€Ul» M.
Africa and Malabar, 1510. 5U) Hi)eaks of " the sugar of palms wfiieh thejr oall

xagara" Jouo de Uarros (Decadas de Ana, 1S53, ilL, lib. iiL, cap. 7) maatioM
the jagara made from the cocoanuts exported from the Maldivaa. Oasar
Frcderike (1567) calls it giagra. Rheede, in the passage alluded to in oonnaetioa
with the cocoanut, calls it " iagra," and Buchanan-Hamilton (Joum. Mysore, «te.,

1807. i., 157-8; ii., 101; iii., 145-6, etc., etc.) uses the word jagory. A kiiow>
ledge of tori wine seems ever so much older than of sugar prepared from the same Tmi,

juice. Megasthenes (320 B.C.) alludes to the value of the tola trees to the people
of India {Indika of Arrian (McCrindle, transl.), 199 ; see also Malt Liqaors, p. 757).
But Eratosthenes (223 b.c.) is perhaps alluding to sugar-cane wlu-n ho tells ua
that " the roots " were sweet to the taste both when eat«n raw and boiled.

Luoon (a.d. 65) refers to the sweet juice expressed from reeda (Isnera aruttdo).

Paulus ^gineta (Adams, transl.), iii., 246), in the 7th century, speaks of the
sugar brought from • " Araby the Blessed " as being less sweet than honey.
Unmistakable reference is made to sugeur-cane as cultivated on the shore* of oolUTattoa
the Persian Qulf during the 9th century. " The crusaders found sweet-honeyed M«otioiMiL

reeds iu great quantity in the meadows about Tripoli, which reeds were
called aucra." Gait, who published a history of sugar, says it is certain
that in the year 1148 it was largely cultivated in Sicily and that the
Venetians traded in it, but he adds, "I have met with no evidence that the
Saracens carried it from India to Sicily." Sonutus, who wrote of 1306, observes
that in the coimtries subject to the Sultan, sugar-cane was produced in large

quantities, and that it was likewise carried to Cyprus, Rhodes, Sicily and other
places belonging to the Christians.

The Greco-Roman world had a very distorted idea of the origin of sugar.

It was a kind of honey obtained from cones or rruimbcu. In Hebrew writings

there is no indication of a knowledge of sugar, so that it was not cultivated in

Arabia and Egypt prior to the Jewish captivity at Babylon. The Chinese do
not appear to have known of sugar from very ancient times. Bretschneider

says that he has not been able to discover any allusion to it in the most ancient

books. It is first mentioned, he adds, in works that date from about the eeoond
centvu:y B.C. According to the Pent Sao, a man was sent, about 627 a.d., from
China to Bihar to learn the art of refining sugar. Marco Polo (Travel*, 1290
(ed. Yule), ii., 313) visited India, and gives full particulars of the coast towns
of the south and west. Of Quillon, he says " their wine they make from palm-
sugar." But Polo does not definitely mention sugar, or rather sugar-cane,

imtil he reaches China. Of Pekin, he remarks, " enormous quantities of sugar

are made," and tliis " brings many merchants who traffic about the Isles of the

Indies." In a footnote. Sir Henry Yule explains that there is still a great

deal o sugar grown and mtide about Fuchau ; indeed all the fine Chinese sugar-

candy is produced at Fokien. If, therefore, this reference to Chinese sugar

denotes sugar-cane, it is the only one in Marco Polo's record of his great ex-

plorations that can be so interpreted.

In one chapter Polo alludes to Bengal, but it has been shown that he never

himself visited Eastern India and that his notions of Bengal were so imperfect

that the particulars he affords regarding sugar cannot be accepted as neoensarily

denoting an ancient knowledge. Ramusio (in his edition of Polo) saj^ the Chinese

were taught the art of refining sugar by some men from Cairo who happened to

be at the Court of the "Great Can" (Purchaa' Pilgrime*, iii., 101). Sir Hugh MaoUavy.

Willoughby (about 1554) speaks of " such number of Ingenios for sugar " seen

near Pekin (Purchaa, I.e. 270). Most of the 15th and 16th century travellera

in China mention sugar as being so good and cheap. It is commonly stated Chat

Vasco da Goma (who doubled the Cape of Good Hope in 1497) relates that a con-

siderable treuie in sugar was at that time carried on from Calicut—the tbm c^tal
of West Indian commerce. John Leo makes a similar statement nsgarding Nubian

931

OmtM to
Barop«.

China.



SACCHARUM
OFFICINARUM
History

THE SUGAR-CANE PLANT

Cocoanut.

Silence of

Baber.i

Silence

of Eheede.

Akbar.

Surat^"
Sugar-cane.

WUd in

Cochin-Cbina.

Sorghum.

Muhammadans.

West
Indies.

sugar during 1500 a.d., and other travellers shortly after the time indicated dis-

cuss the sugar of India. Thus, for example, Varthema {Travels, 1510 (ed. Hakl.
Soc), 163) explored the west coast and furnished many details of the trade and
industries of Calicut. He gives a full account of its fruit trees, and says of the
cocoanut that it is the best tree in all the world. He describes its wine and
sugar and tells of the monkeys stealing the former. But he makes no mention
of sugar-cane. Of a town in North Kanara, identified with Sedasevaghur
(which he calls Bathacala), he observes that it possesses " a great quantity of
sugar," but from the previous account of the Calicut sugar it may be presumed
this also was palm-sugar. It is somewhat strange that Garcia de Orta should
make no mention of sugar-cane, and it is certainly most singular that Baber
(Memoirs, 1519 (Leyden and Erskine, transl.), 326-7) should furnish many inter-

esting details of the date, the cocoanut and the palmyra palms, but make no
mention of the sugar prepared from them nor of the sugar-cane fields of India.
He speaks of the juice of the palms being called tari, and of its being drunk
both fresh and after it had fermented. But he admittedly describes only
the plants and animals seen in Hindustan which were different from those
of his own country—Ferghana and Bokhara. He accordingly apologises for

having mentioned the date-palm, which was not confined to Hindustan. It

has already been pointed out that Rheede, the earliest and even to-day
one of the most accurate of Indian botanists, while describing and figuring
Bovassus, should make no mention of its sugar, though he describes the sugar
of the cocoanut ; and even still more curious is it that he is silent as to sugar-
cane. The Ain-i-Akhari (1590, Blochmann, transl., 69) fortunately gives us full

particulars. " Sugar-cane, which the Persians call naishakar, is of various
kinds, etc., etc." Linschoten has much to say regarding sugar [sura), but his

reference to sugar-cane would appear to have confused it with bamboo (mambu,
as he calls it), the old error that descended from the classic times of Greece and
Rome, so that it is possible even Linschoten had not personally examined the
plant. Thevenot [Travels in Levant, Indostan, etc., 1687, pt. iii., 26) mentions
the cultivation of the sugar-cane in Surat.

There would seem little doubt that sugar-cane cultivation originated in
Southern Asia, if not in India, but it has never been satisfactorily proved to have
been met with wild in India or anywhere else, and is accordingly known purely
and simply as a cultivated plant. Loureiro would, however, seem to think it

was indigenous to Cochin-China (Fl. Coch.-Chin., i., 52), but perhaps with no
greater justification than the statement of its having been found wild in the
Car-Nicobar island. The mention of sugar, by Eiu-opean travellers to the west
coast of India, almost invariably denotes palm-sugar, and as that part of India
was first reached and explored, it seems likely that an undue importance has
been given to palm-sugar (see remarks under Trade). It is, however, to say
the least of it, very surprising that the early botanists who deal with the
plants of India make no mention of sugar-cane. Thus, for example, Rheede
(1698 A.D.) gives a brief account of one of the naked-seeded sorghums,
but says nothing of its yielding sugar. Rumphius (1750) tells us, however,
that the white-seeded sorghums often have the stems so sweet that they
are regularly chewn for their sweet juices, but adds that sugar is never
made from them as from sugar-cane. In a further passage he gives full par-
ticulars regarding sugar-cane cultivation in the Dutch colonies, but ventures
no opinion as to the home of the plant. Miquel, Hasskarl and Blanco make no
mention of wild sugar-cane in Sumatra, Java or the Philippine Islands. Crawfurd
tells us that he failed to find it in the Indian Archipelago. It seems fairly cer-

tain, however, that the Muhammadans were conspicuouslj' identified with the
extended cultivation of both cotton and sugar-cane. After the Muhammadans,
the Portuguese were perhaps the people most closely associated with the early
distribution of sugar-cane cultivation. In 1419 it was taken to Madeira from
Sicily {Purchas' Pilgrimes, i., 5), and there would seem every reason for be-

lieving that this was its first appearance on the islands of'the Atlantic. Sloane
{Nat. Hist. Jam., 1707, i., 108-9), while describing sugar-cane and the manu-
facture of sugar, dwells especially on the necessity of adding an alkaline salt

or " temper " to the boiling liquid, to facilitate the formation of tiie crystalline

article. But although the story of the Muhammadan influence is generally
accepted, it is somewhat curious that Browne {Hist. Jam., 1789, 129-33) should
have regarded the plant as a native of the Canary Islands. He appears to have
thought it existed there before its introduction by the Spaniards and the Portu-
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Varl«ti««
gamt to tho mainliuul ami ial«nda of the west ooMt of Afri<m. From lladaim it

apparently was taken to Brazil, but at a very «arly date, for MfigHhn pdalm
of HndiuK it thrro in 151U {Purchas. U. 34). From Brazil it waa oartiad to 8t.
Doniin^i) and HarbuduH. Uf the laat-tnentioned ialaotl, Utpta (Hu4. Barbados, lunwdoc
1 (i57, 84 et »eq. ) will be found to give a detailed aooount. Ha datoriboi all the
noteworthy fruits of the ifllanil, but of augar^cano obeerves, " There ia on* brooght
thencofrout as a Btranger, from beyond the line, whioli haa a property beyond
them all, and that is Hugnr-cane." He landed in the i«land 1047, and found
sugar-cane cultivation but little uTuierstoud, though the plant had baio intco*
dueed from Brazil and an " Ingenio " for nuuiufactiu'ing the sugar had baen aat
up. When he left the inland in 11150 the manufacture had been greatly improved,
and they had diacovt^rtxl the period necessary for the full maturity of the oanea,
namely fift(M)n inuntliK. They hmi also leanied to manufacture " lump sugar,"
" but not 8o excellent &» they make in Brazil." Towards the clotie of the 18th
century the French colonists of St. Domingo carried the CMUie to Louisianii.

These brief references to the West Indies may suffice to convey the opinion that
it is there an exotic, and it may not be far from the truth to add that it was
the necessity for labour in sugar-planting that gave origin to the slave traffic. ifUr* Trsds.

John Leo, who l>egan iiis explorations of .\frica and Egypt about 14U2, AArio*.
describes the sugar of Morocco and of Egypt, which appear* even then to have
been made from sugar-cane. Similarly Richard Jobeon deacribea the sugar-
canes of Sierra Leone and Gambia in 1U20. Forster {PI. Etc., 1786, 77) qpeaka
of sugtu'-cane as grown in Polynesia for the children : in Taltitan it is known a*
" To. ' It is recorded that the Otaheite cane was introduced into Trinidad
and Martinique in 1782. The date when sugar (from sugar-cane) first

reached England has not been definitely ascertained. We read of ita being
carried from St. Lucas in Spain to Bristol in 1520. In 1503 two ships ar-

rived at Camperre laden with Canary Island sugar, and a century and a lialf

later the supply from the West Indies fuid Brazil might be said to have l>een

fully established and become almost a necessity on every breakfast table in

Europe. At the present day sugar-cane is grown throughout the tropics and
sub-tropics, and even into the warm temperate tracts, especially in the Weet
Indies, Mauritius, British Guiana, etc., and at Malaga on the Mediterranean coast

of Spain. It requires a hot, moist atmosphere alternating with periods of dry
weather. It rarely flowers and fruits, so that cultivation is almost exclusively

by cuttings. These are called " plants," and usually consist of two or three upper
joints of the cfine, the severance being by a clean cut immediately below a joint.

Hughes (Nat. Hist. Barbados, 1750, 244-52, t. 23, f. i.) alludes to the flowering

of the canes in Barbados, and gives full particulars of the cultivation and methods
of manufacture pursued. But with regard to the fruiting and the production of

fertile seed, there is no definite record of this fact having been utilised for a
century later. Rumphius says, " It never produces flowers or fruits unless it

has remained several years in a stony place." Roxburgh remarks, " Where wild

I do not know : 1 have never seen the seed." But in the Weet Indies, about 1858,

it was recorded that seedling canes had been observed to spring up around the

stems (or stools) of canes that had " eurowed " or flowered, from which cir-

cumstance it w£W believed and oft reiterated, that the sugar-cane actually did

produce fertile seeds sparingly', though more copiously under certain climatic

and soil conditions. [Cf. Joret, Les. PI. dans L'Antiq., etc., 1904, ii., 260-9.]

Varieties and Races of Sugar-cane.—The diversity met with would D.RP.,

appear to have been brought about primarily by selection of sports and Yj*,^ ^^'

variations as manifested in adaptation to environment ; through the varietiea
study of yield of sugar to the acre ; the observation of freedom from a.nd ItaoM
disease, etc., as also by the direct cross-breeding of the stocks thus pro-

cured and matured. Leather defines a good cane as one which will yield

70 per cent, of juice in the mill, afford 15 per cent, or more of cane-sugar,

and possess not more than 17 per cent, of glucose. In the Dictionary the

effort was made to divide the canes met with in India into two great

sections :—(a) Introduced Canes, and (b) Indian Canes. Without going

into needless details regarding the various foreign canes known to be culti-

vated in India, the following particulars may be furnished :

—

1. MaorltluB Cane.—This appears to have been introducea into India from Mauritins.
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Mauritius about 1838 (if not much earlier) and was so named in consequence,

but is in reality the yellow-violet cane of Java. It is said to excel the red Bombay
cane both in size and quality, and to yield one ratoon crop or sometimes two
(when grown on rich soils), but as the roots get considerably above ground
it requires subsequent surface dressing.

Otaheite. 2. Otaheite or Yellow and Straw-coloured Cane.—This was introduced into

India about 1840, and became widely distributed, especially in Eastern Bengal
and Assam. It is questionably distinct from the Maviritius canes of many
plantations. The leaves are broad, pale green and droop considerably, especially

on nearing maturity. It shows a marked tendency to arrow, especially if grown
under the influence of sea-breezes. It has not proved a success in India, however,
as it demands the finest soils, the most thorough agricultural methods, and per-

fect protection ; is withal very liable to disease and to the attacks of white ants.

According to many observers it rapidly deteriorates in India.

3. Bourbon Cane.—This is by some persons supposed to have been originally

discovered on the coast of Malabar, and from there to have been carried to

Reunion, improved, and then returned again to India via the West Indies. By
other writers both this and the straw-coloured Otaheite canes came originally

from Madagascar, while still other writers affirm that the Bourbon cane is one
and the same as that often called the Singapore.

4. Batavian Canes.—There are several distinct forms, such as the violet cane,

of which Sir John Lefroy wrote in 1794, " The Batavian canes are a deep
purple on the outside." Wray says the yellow-violet and purple-violet or Java
canes, as also the transparent or ribbon canes, all belong to this type. The
yellow-violet differs from the Bourbon and Otaheite in being smaller, less juicy,

considerably hardier, slower of growth and with the foliage darker and more
erect. When ripe it is usually of a straw-colour with the rind thick and the pith

hard, but its juice is rich and tolerably abundant. The purple-violet, on the

other hand, is fully as thick as the Bourbon, and has the joints from three to six

inches long. The leaves are darker green than the yellow-violet, and it yields

a juice richer in sweetness than almost any other cane ; but it is hard, difficult

to grind, and affords but a low percentage of juice. The transparent ribbon-

cane is of a bright yellow, with a number of blood-red streaks ; its leaves are like

those of the yellow-violet, but more erect. In Jamaica it is generally planted on
light eandy soils, where no other cane will thrive.

Canes Eaten. It yields a fair quantity of juice of excellent quality. This cane was in-

troduced into India {via Bourbon) in 1838, from which circumstance it came to

be called " striped Bourbon." Mr. Kobus, who visited India in 1891 to en-

deavour to procure fresh stock for the Java plantations, recognised the paunda
canes of India (the canes grown specially to be eaten, and not used in the
manufacture of sugar) as identical with the canes grown by the Dutch for

sugar manufacture. The ukh and ganna (the kinds specially grown in India
for sugar manufacture) were previously unknown to Kobus, and he accordingly
took back with him a large supply of these. It thus seems highly probable that
most of the edible canes of India have been developed from imported stocks,

such as those briefly enumerated above.
China. 5. China Canes.—This is the Sin'eharunt ninennis, which Roxburgh re-

garded as distinct from the indigenous canes of India. The distinction that he
made has not, however, been upheld by modern writers, namely in the leaves
being flatter and the margins more hispid. The flowering panicles, Roxburgh
says, are ovate in general ovitline, with simple or compound verticillated branches.
The Indian forms he separates as having panicles spreading, the branches alter-

nate, decompound, and the corolla one-valved (instead of having the two valves
on the same side, seen in the Chinese canes). These canes were introduced into

the Botanic Gardens of Calcutta in 1796. Most writers, who experimented with
the China canes shortly after their introduction, reported that they were hardy
and proliflc, not liable to attack by white ants nor jackals, and moreover able
to withstand the hot weather better than the indigenous sorts. These opinions
are vouched for repeatedly in the Journal of the Agri. -Horticultural Society of Indian
but it is feared that if the original stock of China canes survive to this day at all,

the plants have very possibly been largely merged into the indigenous forms and
their origin mostly forgotten.

Singapore. 6. Singapore Canes.—As already affirmed, the more important of these seem
to be identical with some of the Batavian and Bourbon canes. Wray gives

.aui-hiUL eight different kinds met with in Penang, Singapore and Malacca. The prin-
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cipal is tlte Selangorc OAne. known m tibbu bUkmg btrabu (nth* powctorydark
cane) or tibbu cappor (=the chalk o«n«) of Singapore and Malaoea. Thaaa
names are due to the preaonco of a large quantity of white rosinoiu aubataooa
on the stalk. By many writort this is spoken of as the flnaat oan« in th» world.
But in the StraitH it in often called the Qiina oana, becauaa grown bjr tha Chinw
settlers in the Straits before the Europeaoi oomnMnoad aana-puuiliac* Tha
leaves are very broad and deeply sorratad on the ed^ioa, very dark green in

colour tuid firmly uttuohe<i to the c-ane. The cane-itoh ta usually very prevalent
on this plant. Tho tibu-Uut (or olay cane) eeetns to be identical with the Ota*
heite of most writers. The tibbu tilur (or egg cane) seem«i peculiar to Tauna, one
of the New Hebrides. The leaves are smooth and the stems bulge between tha
joints to such an extent as to have suggested its name. The leaves are shed a«

they ripen, and the stem becomes so brittle that it breaks readily. It is pruliflo

And easily cultivated. The juice is copious and rich in quality. The ftbfrA elAm
or oibat IB the black or medicine cane of the Malays. It is a small cane of a rich

purple colour.

The red-purple cane of Singapore is generally acceptod as the stock from
which has been develojwd the rod canes of Bombay. Tliis is interesting in the

light of the other suggostions and opinions which point to Bourbon and tlie

straw-coloured Otaheite canes being identical, and to their having originatad

from Malabar. Thus the early European sugar-planters appear to have ob-

toined their stocks from Malabar, Batavia, Madagascar and the Straits. Hence
it may be added, in conclusion, that nothing has been discovered in philology,

bottuay or history that seriously upsets the hypothesis that all the fonns of

Bugar-cano emanated from a common species, which was very probably originally

a native of India and perhaps also of the tracts adjacent to India.

7. Indian Canes.—It has been pointed out by Benson and others

that foreign canes introduced into India rapidly manifest a decline in the

percentage of sugar-yielding juice. The crop of cane continues high, but

the merit in sugar-production declines. This fact has led naturally to

greater faith being placed in the improvement of Indian stock than in

the acclimatisation of foreign canes. Commenting on the Madras canes,

Leather observes that " undoubtedly some of the cane which is at present

grown in the Madras Presidency is second to none in the world." A
movement has, therefore, been started to study the Indian canes critically

by growing them side by side at test farms. Saiyid Muhammad Hadi,

having devoted considerable attention to the study of the canes of tha

United Provinces, published a valuable work designated *' The Sugar

Industry of the United Provinces of Agra and Oudh" (1902), and assorted

the canes there described and illustrated into three groups as follows :

—

Oronp I. TIkh Canes.—These are the most numerous and most

extensively cultivated of all races. They are grown entirely for the pro-

duction of sugar. The majority have a fairly hard, firmly adhering skin,

which cannot be detached with a knife beyond the joints. Stems (canes)

small, thin, erect, reed-like, thickest a little above the middle, mostly

lemon-green in colour, with age becoming pale yellow or, in a small sub-

group, blotched with red. leaves narrow, small, dark green and soft.

Aerial roots proceed as a rule from but a few of the lower joints. The

internodes are short, only slightly constricted at the joints, and often

possess a distinct central cavity that is even surrounded with strong

fibrous cords. Buds small, depressed.

These, Hadi refers to the following sections :—(a) canes other than

yellow. Of this nature he forms three series as follows :—(1) dhaul canes,

of which he figures and describes seventeen different kinds. (2) matna

canes, of which he shows ten kinds. And (3) kustmr canes, which he

refers to twelve different kinds. Then under (6) the red ukh canes, he

places the chin or chan canes, of which he describes six different forms.
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Hadi regards the paunda canes as foreign, but accepts the cJiin a?

indigenous. It seems possible, however, that some ot these may in

reality be the survivals of the Chinese canes largely experimented with in

these provinces nearly a century ago.

Group II. The Ganna Canes.—Except in a few districts these are

grown almost exclusively as edible canes, especially in districts where the

paunda canes cannot be successfully raised. They are usually taller and
thicker than most of the races of uJch canes, and have longer and broader

leaves. The skin is generally hard, but easily removable. The pith is

alwa3^s distinctly softer than in the former group. The central cavity

and filaments are also absent and the canes are juicy, though not very rich

in sugar. The aerial roots are more largely produced, and the buds are

large and more conspicuous than in the ukh canes. But the sugars manu-
factured from them are inferior in colour. Lastly, they are very liable to

fungal diseases, such as "red smut" {TrichospJiferia Hacchari), and
are readily attacked by wild animals and white ants.

The best-known examples of this group are known as agaul, merthi,.

dikchan, pansdhi hold ganna, katdrd, baraukha, tankd and ghorara. Most

of these names denote introduction from one district to another, such as

Gagaul {agaul), a village in Meerut ; andmerthi, Meerut—but Hadi accepts,

the majority at least as being indigenous to India.

Group III. Paunda Canes.—These are the acclimatised canes proper,

that is to say, those admitted by the people to be of foreign origin, such

as the Mauritius, Otaheite, Bourbon, Batavian, China, Singapore, etc.^

discussed above. They are grown almost entirely for chewing, except in

one or two localities where they are used for sugar manufacture. Gener-

ally speaking, their cultivation is confined to the vicinity of large towns

where a ready market may be obtained. High cultivation, involving,

heavy expenditure, is an essential feature for the growth of these canes

—

hence they are more profitable as edible canes than as sources of sugar.

They are tall plants, very thick, with hard skin (easily removable), and
soft, fleshy, central solid stems. The leaves are proportionately long and
broad, and aerial roots more abundant than in any other canes, but their

buds are proportionately small. Many of them have been so long under

cultivation in India that they have had local names assigned to them.

The best-known examples of this are : (1) Madrasi or thun
; (2) Bombai

(red cane of Bombay)
; (3) Saharanpuri

; (4) lal or kala ganna
; (5)

Banarsi
; (6) Burmi ; and (7) Poona paunda.

Standard in Description.—Mollison and Leather furnish a diagram

showing in outline four forms of cane, and suggest the desirability of future

writers accepting these as comparative standards. They furnish jjarti-

culars of 46 canes, but of 11 they have omitted to say to which
type they belong, and of 9 more they are apparently not quite certain

themselves. The proposed classification would thus seem by no means
a very satisfactory one. In type (A) the joints are constricted but the

cane not materially swollen, whereas in (C) the joints (nodes) are con-

stricted and the internodes distinctly swollen. These would seem to

correspond very largely to both the ganna and paunda canes of Hadi's

classification. The following are the (A) canes of Mollison and Leather :

—

kali-jadi ; deo-gadi ; Green Mauritius ; rasdali {rasvali, the juicy)
;

Yellow-green of Bijapur ; Purple Mauritius (imported in 1893), the

rdmrasddli of Kanara ; Streaked cane of Dharwar and Belgaum ; Madrasi
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paunda (of Sitapur, Barubaiiki, BttroiUy, etc.) ; kafli (of Bardwaii) ; and
the pari {oi Harciwun). (C) caneM are :'the khajuria or meva (of Sural)

;

Malabari (of Surat) ; the tnahim Vellow-f^reeu or Poon4jMiiu/ui ; iammra
(of Dumraon) ; and the Saharanpuri (of Cawnpor« and BareiUy).

The (B) and (D) canes of this •la.'wification wsem to correspond to the
truly indigenous canes of India which Hudi ^roupH under the nio»t general
Indian name ukh. Of the former the followinj^ may be mentioned :

—

mnsi or Bamboo or beUa kabbu (of South Marith4 country) ; huUu
kahbu (huUu = grass, and kabbu — sugar-rane) (of the South Mar&tbd)

;

sanna {= small) -bile (= white) -kabbu (of KhAndpur and South MarMbi)

;

mungo (of Dumraon) ; dhaul or dhaur (of Cawnpore, Bareilly and Shah-
jahanpur) ; tnatna (of ditto) ; and rakra (of Shahjahanpur).

The (D) canes arc as follows .—paMobi (of Behea) ; khari (of Dumraon
and Bardwan) ; the dikchan (of Cawnpore and Shahjahanpur) ; and the
munga (of the same place).

Lastly, the (E) canes of Moilison and Leather seem to correspond closely

with the coloured ukh canes of Hadi. The examples given by the former
authors are bhuri, phojbhuri and songadi (of Surat) ; the Purple cane (of

Bijapur, Bassein and Thana) ; and the hare kabbu {kare = black) (of

Belgaum, Khdnapur and Dhar^var).

I have enumerated the chief canes mentioned by Moilison and Leather,

and not those given by Hadi, because the former are applicable to a wider

area, and at the same time, so far as the United Provinces are concerned,

correspond with many of those given by Hadi. The Imperial Gazetteer

(iii., 39) says the canes of India may be broadly grouped into (a) thick,

juicy, soft kinds which ordinarily require very hberal cultivation and
irrigation, and (6) thin, hard, less juicy canes which, with well-distri-

buted rainfall, succeed with less liberal cultivation and with sparing

irrigation or even without any.

\Cf. Leather and Moilison, in Aqri. Ledff., 1898, No. 8 ; Mukerji, Handbook
Ind. Agri., 1901, 392; Moilison, Textbook Ind. Agri., 1901, iii.. 109, 153-81 (a

reprint from Agri. Ledg.) ; Basu, Agri. Lohardaga, 1890, i., 37-8; Heuzi, Le*
PI. Jnduat., 1895, iv., 110-37; Kobus, Improv. Sugar-cane, by Chemical Select.,

in Kew Bull., 1899. 45 ; Kew Bull. (add. ser.. i.). 12-4. 125-8 ; Eckart, Varieties

of Cane grown by the Hawaiian Sugar Planters' Agaoc., Bull., 1903, No. I ; Watta,
Var. of Sugar-cane Grown in Antigua in 1893 ; also Exper. in Leeward lalanda

(Antigua and St. Kitts), 1903, pt. i. ; also 1905, Exper. British Guiana, 1904 ;

Stubbs, Sugar Cane, Louisiana U.S. Dept. Agri. Exper. Stat. Rec.. i., 63 ; 1890,

vi., 39, 411 ; 1901, xii., 438. 1033-4 ; Hosie, Rept. Prov. of Ssu'ch'uan, China,

1904, 22-4 ; Rev. dee Cult. Colon., 1901, ix.. 258-61, 322, 324 ; International

Sugar Journal, iv., 265-70; Indian Exper. Farm Repts. :—Poona, 1897, 14-7 ;

1898,14-6; 1900,13-4; Sibpur, 189.3-4,3-4; Bardwan, 1900-1, 11; Cawn-
pore, 1889-90, 6-8; 1894-5. 13-4; 1895-6, 23-7; 1897-8, 25-6; 1899-1900.

21-3; 1901-2,14; 1902-3,13; 1904-5,10-11; BAvber, Scheme for Provincial

Enquiry into the Sugar-cane Indust , 1906 ; Selection and Disinfection of Sugar-

cane Cuttings, in Agri. Joum. Ind., 1906. i., pt. iii., 262-3 ; also Barber. Ongin

of New Sugar-canes by Bud- Variation, 1906, i., pt. iv., 286-9 ; Butler, Select, of

Sugar-cane Cutiingf, 1907, ii., pt. ii., 193-201.]

Seedling Canes.—In the concluding paragraph under history, refer-

ence has been made to the flowering of the cane (p. 933). But it

had long been supposed that the sugar-cane, as with some other culti-

vated plants propagated by cuttings, had lost the power of producing

seed. Unlike the beet it was only, therefore, open to improvement by

the chance occurrence of bud variations or by the chemical selection of

canes individually richer in sugar.

As a matter of fact, the sugar-cane is, though sparingly fertile, not
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absolutely seedless. As long ago as 1858 Parris had raised seedlings

from it in Barbados, and in 1888 Bovell and Harrison, in the same island,

and Soltwedel in Java, succeeded in accomplishing it. This opened the

way to improvement by seminal variation, which was at once taken

advantage of. Thousands of seedlings were raised from seed taken from

known seed-parents, but of which the pollination was uncertain. Selection

was made of those with a vigorous habit and a high saccharine content.

In 1904 Lewton-Brain succeeded in hybridising known varieties by
artificial cross-pollination. It thus became possible to breed on definite

lines so as to combine the desirable characters of particular races. One
object would be to obtain those which would resist the disease which
had led to the abandonment of the cultivation of the Bourbon cane.

Seedlings produced in Barbados (about 1899-1900), and known as " B 147
"

and " B 208," have both been found to yield fully half a ton per acre

more sugar than " Caledonian Queen," and fully three-quarters of a

ton more than " Bourbon." They have, in fact, been stated to pro-

duce, under favourable conditions, fully 3| tons per acre, the best canes

formerly grown having yielded only 2 "53 tons, so that these seedling stocks

showed an increased yield of 37 per cent.

[C/. Kew Bull., 1888, 294 ; 1889, 242 ; 1891, 10-24 ; 1894, 84-6 ; 1896,

167-70; Journ. Linn. Soc, 1891, xxviii., 197-201; Agrl. Gaz. N.-S. Wales,
1891, ii., 428-9 (which repubUshed paper from Revue Agricole regarding experi-

ments in Maviritius) ; Hart, Rept. Seedling Canes, Trinidad, 1898-1900, No. 120 ;

D'Albuquerque and Bovell, I.e. Imp. Dept. Agri. W. Indies (pamphlet ser.), 1900,
No. 3 ; 1901, No. 12 ; 1902, Nos. 19, 20 ; 1903, Nos. 26, 27 ; 1906, Nos. 39, 40 ;

West Ind. Bull, (containing reports of Agri. Conference), 1900, i., 147-51, 182-4,
380-6 ; ii., 23-32 ; iii., 29-46 ; Colonial Repts. W. Indies, (misc.), 1906, No. 36,

v.-xviii., i.-iii. ; Bull. Imp. Inst., July 1903, 81-8 ; Louisiana, Planter and
Sugar Manufacturer, March 1905, 154-9, 172-3; 1906, 156-9; Agri. News, iv., v.

(many passages); Cult, of Sugar in Philippines, in Trop. Agrist., Oct. 1905,
585-6 ; Freeman, Current Invest, in Econ. Bot., in New Phytologist, 1905, iv.,

103-14 et seq ; Morris and Stockdale, Improv. by Selection and Hybridisation, Rept.
Third Conf, on Genetics (issued by Roy. Hort. Soc), 1906, 310-35 ; Lectures
to Sugar Planters (issued by Imp. Dept. Agri. W. Ind.), 1906.]

CULTIVATION.
Area and Yield of Sugar-cane and Sugar.—There is perhaps no

other aspect of the sugar industry of India regarding which mor.e obscurity

prevails than the Provincial and Imperial averages of yield of cane to the

acre and of sugar to the cane. Moreover, returns are only available for

six of the provinces, though these embrace about 95 per cent, of the

sugar-cane area. The provinces covered by the official Memoranda,
issued by the Director-General of Commercial Intelligence, are (1) Bengal,

(2) Eastern Bengal and Assam, (3) the United Provinces of Agra and
Oudh, (4) the Panjab, (5) the North-West Frontier Province and (6)

Madras. The areas omitted are (7) Bombay and Sind, (8) the Central

Provinces and Berar, (9) Burma, and (10) the Native States. For the

past eight years the first six provinces have shown an average of 2,307,618

acres under the crop, with a yield of 1,988,211 tons of crude sugar (gur).

This gives an average of 1-1 acres to the ton of crude sugar, or say one ton
to the acre, provided it be accepted as safe to frame any such estimate.

But it must be observed that the crude sugar of India is ordinarily a much
inferior article to that indicated by the estimates of sugar-production in

most other countries. Thus, for example, much of the imports by India

from Java are considerably below the Continental standard. To correct
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Indian returns uf raw sugar into tko crvstalliM^l article* the ptoportiou in

2^ or 3 raw to 1 refined sugar. The Indian yield of cane to the a^^re

does not appear to be ever published, so that the relative merit of the
Indian stock to that of other countries cannot be asoertaine<l.

The cane area:} of the omitted provinces (7 to 10 incluaire above)
can be ascertained, but not their ueld of sugar. In 190^-4 and 1904-^
these came to about 140,(XX) acres, so that if that area be added and the
proportionate figure be worked out for the outturn, the result would not
materially disturb the calculations based on the six provinces only. The
area returned in 1905-6 as under cane in the six provinces was 2,1 10,800
acres, and in 1906-7 was estimated at 2,348,800 acre^. The ascertained
yield was 1,725,300 tons in 1905-6, and 2,223,400 tons in 1906-7. The
Agricultural Statiglios still further show that in 1899-1900 the total area for

all India under sugar-cane was 2,541,470 acres ; and the subeequent figores

manifest a shrinkage, right down to the returns of 1905-6, both constant
and serious, though the improvement in the succeeding year is more
hopeful. This may be exemplified as follows :

—

1890-1
1891-2
1892-3
1893-4
1894-5
1895-6
1896-7
1897-8

Average of

8 years :

—

Acres.

2,758,000
3, 100,000
2.798,000
2,897,000
2,764,000
2,930,000
2,651,000
2,648,000

2,818.250

1898-0
1899-1900
1900-1
1901-2
1902-3
1903-4
1904-5
1905-8

Average of
8 years:

—

Aorss.
2,755,000
2.693.000
2.522,000
2.474.000
2.358.000
2.2SO.000
2.244.800
2.110,800

2,429.700

Atritmitunl

Thus, according to these returns, the area for the eight years preceding

the enactment to countervail bounty-fed sugar in 1899. showed an annual

average of 2,818,250 acres, and for the eight years subsequently, of

2,429,700 acres. But it is possible these returns are not very accurate

for the provinces of minor production and for the Native States. They are

possibly low estimates, but doubtless are relatively correct, and there-

fore would seem to justify the opinion that the sugar-cane acreage of

India has for some years past steadily manifested a contraction.

Turning now to the provincial returns, the United Provinces head the

list with 49 per cent, of the total area, namely 1,228,900 acres in 1905-6

and 1,386,700 in 1906-7. Then follows Bengal with 19 per cent, or

approximately half a million acres. Next Eastern Bengal and Assam
with 11-2 per cent., or 201,500 acres in 1905-6 and 199,900 in 1906-7.

The Panjdb, 137 per cent. ; the North-West Frontier Province with 1 per

cent. ; and Madras, 2*5 per cent, of the total Indian area under sugar-cane.
" In the North of India and in Bengal 20 tons of cane per acre is con-

sidered a good crop, and an outturn of 1^ to 2 tons of gur per acre is

obtained. In peninsular India, where sugar-cane is extensivelv grown

under well irrigation and is very highly manured, the product b much
higher, 6,000 to 7,000 lb. of gur per acre being an ordinary outturn.

With very careful cultivation and high manuring, even double the jneld

has been obtained from soft varieties of cane" {Imp. Gaz., iii., 41).

Mollison and others have often said that the experiments conductetl at the

Government Farms have proved that sugar-cane can be more economically

produced in India than in any other country in the world. [Cf. O'Conor,
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Anglo-Indian Review, April 1903 ; Leather, Effect of Change of Climate

on Juice of Sugar-cane, in Agri. Journ. Ind., 1906, i., pt. iv., 412-3.]

Return in Foreign Countries.—With regard to the yield in other

countries, H. C. Prinsen Geerdings, Director of the Sugar Experimental

Station of West Java, gave the following yields of cane to the acre :—in

Java, 36 tons ; in Sandwich Islands, 33*4
; in Egypt, 22 ; in Queensland,

16 ; and in Japan, 15*2. Yield of sugar in tons to the acre :—in Japan,
1*1

; in Queensland, 1*6
; in Egypt, 2*2

; in Java, 3*6
; and in Sandwich

Islands, 8. These results showed the further fact, namely, tons of cane

to the ton of sugar :—in Java, 7'1
; in Sandwich, Egypt, and Queensland,

each 10 ; and in Japan, 14'3.

Thus there would seem a wide range both in yield of cane to the

acre and in the amount of sugar afforded by the canes produced. By
high cultivation the yield of cane has been immensely increased in the

Sandwich Islands, but it would seem as if the lower returns in Queens-

land w^ere compensated for by the superior methods and appliances used

in manufacture, since the cost of sugar-production is in Java £8 12s. 6d.,

and in Queensland only £8 15^., and this in the face of the startling state-

ment of the yield being 36 tons in Java and only 16 tons in Queensland.

Queensland is thus able to produce sugar at approximately the same price

per ton as Java. But this question of cost of production manifests a wide

range. Thus it is £8 4s. 4d. in the Sandwich Islands ; Egypt, £9 10s. 1 Id.
;

Barbados, £9 15s. ; Trinidad, £10 19s. Ud. ; Demerara, £12 IBs. 10^^.

;

French Antilles, £14 6s. 9d. ; and the United States, £18 18s. 6d. These
were sums worked out a few years ago for the countries with a gold standard

in currency, but it may be useful to add similar figures for the chief silver-

standard countries :—Mauritius, £6 2s. 5d. ; Philippines, £6 16s. l\d.
;

Japan, from £13 5s. Sd. to £16 16s. lOc^. ; Argentine, £17 14s. lie?. ; and
Brazil, £22 6s. lid.

The Manchester Chamber of Commerce {Monthly Becord for Oct. 31,

1899) discussed the yield of beet-sugar as compared with cane-sugar to

the acre, with the following results :

—

tons.

]3eet-sugar. Cane-sugar.
Germany . . 1-71 tons. Hawaii . . . . 3-6

Belgium .. 1-55 „ Java . . . . 3-2

Holland .. 1-29 „ Barbados .. 1-89

France .. 1-24 „ British Guiana. . 1-82

Avistria . .. 1-09 „ Queensland . . 1 '8

Russia .. 0-80 „ St. Lucia . . 1-75

Trinidad . . 1-54

Martineau gives an average of 2 tons per acre as fair for all sugar-cane
production, a result which, considering the improvements already effected

in the stocks and methods of manufacture and in the possibilities of the
future, by no means justifies gloomy forebodings for the sugar-cane
planter.

[C/. Board of Trade Journ., 1901, xxxiii., 69 ; Queensland Agri. Journ., 1901,
viii., 125 ; 1901, ix., 6 ; We^t Ind. Bull., 1902, iii., No. 1, 46-65 ; Agri. Dept.
Natal Rept., 1902, 17; U.S. Dept. Agri. Exper. Stat. Rec., 1901, xii., 742;
The American Garden (discusses the Hawaiian yield of 10 tons of sugar to the
acre).]

MANURES AND MANURING OF SUOAR-CANE.—'Lea.thet (Agri. Journ. Ind.,
i., pt. i., 13-24) deals with the subject under the following among other headings:
history, the demands of the plant from the soil, and the manures best suited
to meet this strain. He suggests a division of the manures into

—

first, farm-
yard, poudrette, and fish manures ; second, oil-cakes ; and third, bones and
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CultlTfttlon
aaltpetr«. Having Kiven the Indian experience with e*ch of tbaae. h» next
procee<l0 to diHcuiw the effect u( manures on the juico. [C/. Suffor ea>M CuU., in
Dept. Agri. Mad., 1005.]

DISEASES AND PBSTS.—The blight* of CMM nuiy be grouped tnio three
sections :

—

(1) Fungal BllKhtM.—li\il\eT (Mem. Dtpt. Agri. Ind., i.. No, 3, I-flJ, tt. l.-xi.)

reviews the Indian literature on thia subject, and furnishes nuich new and useful
information. Ho describes the following diseases :— (a) Red Rot (Red Rmut).
Von«lolrlehttm fitlrntum, Wtnt. (6) SlUUt, I'mtUmfm «m<h>M«H. Ilabtmkortt. (c)

Pine-apple diHeuHC. Th^rtm*>^•pm^m ethmerHrfm, Went, (rl) Black Rot. m^hmrmmmmm
futipuMutH, Buti. (e) HroMrn Leaf-spot, <>»-<>««p«»yi langtpmm, Buti. (/) Ring-
Spot, I.eittomithM-fta tt4tr*>hmH, Br. d. H. (g) Sooty Mould, fmp»»»4tt*»m mp.

In ft further paper. The Selection of Sugar-cane Cuttinga, Butler {Agri.
Journ. Ind., ii., pt. ii., 193-201) shou-s the imperative necessity to avoid using
diseased stock. Barber published {Agri, Journ, Ind., i., pt. i., 44-8 ; ii.,

pt. i., 40) an account of the Samalkota Sugar-cane Farm, in which he deels
with <mii9tntrirhum and shows that successive canes have held favour in South
India diu-ing the past forty years, each in turn only to become diseased, thus
causing widespread loss. But both these authors show that such calamities
might be, to some extent at least, prevented were the stock rigorously selected.

[Cf. D.E.P., vi., pt. ii., 122 ; Sugar-cane Disecue*, Agri. Ledg., 1898, No. 18.

403-523 ; also Gage, 1901, No. .'S, 71-95 ; Thisel ton- Dyer. Sitgar-cant Diaeaaes of
W. Ind., in Ann. of Bot., 1900, xiv., 609-16 ; Butler,' Werf Rot of Sugar-cane, in

Agri. Journ. Ind., 1906, i., pt. iii., 269.]

(2) lasect Peats.—Many writers have dealt with the pests, but more casually
than systematically. Saiyid Muhammad Hadi {Sugar Industry of U. Prov.,

45-51) reviews the papers previously published, besides contributing largely to
the subject himself. Cotes (Ind. Mu». Notes, i., 22-7) worked out the life histories

of some of the sugar-cane p>e8t8, but it was left to Maxwell-I^froy to furnish full

details regarding the Moth-borers of the cane. The reader will find his first

contribution in The Agricultural Ledger (1900, No. 23), but this was later on
followed up by The Moth-borer in Sugar-cane, Maize arid Sorghum in Western
India (Agri. Journ. Ind., 1906, i., pt. ii., 97-113).

(3) Other Enemies and Pests.—Perhaps the most serious that has to be men-
tioned in this place is the root parasite Htrign i^itra. Tliis little flowering plant
injures the cane so seriously that a large percentage may often be seen to be
killed by it. The only known cure is to uproot the parasite oh much as possible,

and to avoid growing cane on the same field for some years subsequent to a severe

attack. Wild animals, such as the jackal, the boar and the rat, often do much
injury to the crop, and frost or floods are alike disastrous. White ants are also

very destructive (Maxwell-Lefroy, Agri. Journ. Ind., 1906, i., pt. ii., 174-6;
also in Mem. Dept. Agri. Ind., 1907, i.. No. 2, 126). For fuller detail regarding

the insect and fungal pests of sugar-cane, the reader should consult the impor-
tant work by Kriiger (Das Zuckerrohr und Seine Kultur, 1899, 301-466). which,

however, has more particular reference to Java.

Bengal.—The area under sugar-cane, according to the Fined Memoran-
dum of the Government of India for 1904-5, amounted to 633,000 acres,

and the estimated yield came to 634,700 tons of raw sugar or gur. The
Season and Crop Report for 1904-5 gives the areas in the various divisions

as follows :—Patna, 166,(X)0 acres ; Bhagalpur, 95,800 acres ; Rajshahi,

92,200 acres ; Dacca, 83,700 acres ; Bardwan, 79,300 acres ; Chota

Nagpur, 53,100 acres ; Presidency, 39,400 acres ; Chittagong, 17,500

acres ; and Orissa, 10,800 acres. In the year following, the apparent, but

not actual, decrease in area was due to 14 districts, previously returned

under Bengal, having been transferred to the new province of Eastern

Bengal and Assam. This leaves the normal area of Bengal for 1905-6

under cane as 421,600 acre8, and for 1906-7, 423,600 acres, with a yield

of 419,300 tons.

The most recent accovmts of cultivation are by Mukerji and Roy. Several

varieties of cane are cultivated throughout the prox-ince. According to Roy, ex-

periments have been made, for some years past, on the Bardwan Farm with four of
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these, viz :—( 1 ) Shamshara, (2) Kajli, (3) Poori and (4) Poona. The results attained
point to the Shamshara as the best grwr-producing cane. The crop grows both
on clayey and loamy soils, but a niixtin:e of the two is preferable. Mukerji states
that the best canes are fovmd at the junction of old and new alluvia on the sides

of streams and rivulets, where the soils are red clay loams, rich in mineral matter.
As the crop is an exhausting one, it is never grown on the same land year after

year. The crops it most commonly follows are pulse, mustard, potato or dus
paddy. The best time for harvesting sugar-cane is from December to February,
and the most advantageous time for planting, the month of February.

In Lower Bengal the land is prepared by frequent ploughings from the middle
of October to the middle of January. In most places it is also hoed, since
deep cidtivation is considered essential. When the soil has been thoroughly
broken up, it is harrowed several times. The field is then divided into beds, by
digging broad trenches, slanting from top to bottom at intervals of 40 feet, then
subdivided by cross trenches 7 feet apart. Parallel furrows, at intervals of 1 to
2 feet, are now drawn along the beds, and oil-cake put into these. The plot is

then well irrigated and cane cuttings placed lengthwise in the furrows and covered
up. These are taken either from entire canes or the tops of canes. The
latter system is said to be that pursued in the Bardwan Division, whilst the
former is adopted in Bihar and Eastern Bengal. The cuttings are previously
prepared by having been kept for a week or so in a cool pit—layers of cane with
wet straw and ashes between. Subsequently the land is retained in a moist
condition by artificial irrigation, generally given every fifth day, and when the
young shoots have come above ground, the surface is well watered and hoed
between the furrows. Afterwards it is occasionally irrigated and hoed, the plants
bemg earthed up vmtil the original furrows are converted into ridges. During
the rainy season the soil is kept well drained, loose and free from weeds. From
the middle of July to the middle of October the plants are tied up in clmnps.
Their dead leaves are removed, and oil-cake applied as a top dressing, at the rate
of 4 to 5 maunds per bigha. The crop is harvested from the middle of December
to the middle of February.

In some places, especially on light soils, water-channels are not made at the
time of planting, but the land is simply throwTi up in ridges over the cuttings.
Again, in others, after water-channels have been made, as described above,
holes are dug 2| feet in diameter and IJ feet apart, in lines H feet from one
another. One cutting is put in each hole with oil-cake and water, and then
covered up. This is known as the Mauritius system, because supposed to be the
method adopted there, and in India is mostly used on undulating ground, but
the furrow system ia said to be best where irrigation is required and possible.

Mukerji estimates the total cost of cultivation at Rs. 160 an acre. The
Experimental Farm, Reports have investigated many important issues, such
as the yield of sugar with the various races of cane, the advantages or otherwise
of ratooning, and the economy of propagation by tops in place of lower
portions, that is, cuttings of the mature cane. [Cf. Sen, Rept. Agri. Stat. Dacca,
1889, 33-7; Basu, Agri. Lohardaga, 1890, pt. i., 79-80 ; pt. ii., 37-41; Baner-
jei,^g'n. Cuttack, 1893, 92-6; Voelcker, Improv. Ind.Agri., 1893, 244-5 ; Mukerji,
Handbook Ind. Agri., 1901, 394-6, 398-403, 405-8 ; Rept. on Cult, of Sugar by
Bihar Indigo Planters, 1901 ; Admin. Rept. Beng., 1901-2, 24-5, etc. ; Roy, Crops
of Bengal, 1906, 100-12 ; Wilkie, Sugar Cane Cultivation Bihar, in Agri. Journ.
Ind., 1906, i., pt. iv., 322-8 ; Repts. of Dept. Land Rec. and Agri. Beng. ; Exper.
Farm Repts. Beng. ; Dumraon, 1906-7, 4-10.]

Eastern Bengal and Assam.—The area under sugar-cane for 1904-5
in Assam proper was 44,869 acres. The largest areas ordinarily occur in

Sylhet, which had 20,000 acres ; Sibsagar, 6,925 acres ; Cachar, 5,250
acres

; Lakhimpur, 3,783 acres ; Kamriip, 3,688 acres ; Darrang, 2,176
acres, etc. But since the separation of Bengal, 14 districts formerly
treated as within that province are now returned under the new province
of Eastern Bengal and Assam, and later statistics accordingly manifest
an apparent provincial expansion. Thus in 1905-6 the estimated area
and outturn in the new province were 201,500 acres and 188,500 tons,
and in 1906-7,199,900 acres and 193,500 tons.

The follov/ing information regarding cultivation in the Brahmaputra valley is
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RATOONING

E. Stark. A liicht loamy toil, «rith A light
It iiiujit \m) hi((h laud, Lwyond the reach of

abstracted from tlio account by Dr
at^linixtnre uf (Uind, is inuat suitable.
inuiulntiun. Fuvuurite sputa are thfi tulnt^n t$t n marsh or the bwikl o( • river.
'Die degrfv of inunurinK depends entirely upon the raiytU'0 nmmnt Mid hMUlMAioa.
Plots in the vic-iuity of rentres of crowded popuUition are freely tnantired witli
dung and crushtMi uxiHtnrd seed, both IWore and after planting with eMie t oathe
other Imnd, in the more rural triu-ts it often receives no manure exoept tha —htt
of the groMs und uec^tlH raked out of the soil and biu'nt. The beet cane ia that
raised on virgin soil or on old fallows, but land from wliich a crop of rouatard.
pulse, or sunuuer rice (dhu) has been first taken is sometimes preferred. A second
crop of cane, unlc»H ratooned. is never taken, but the land is left fallow for several
years. Waote or fallow land is broken up in October, then left till January or
February, when ploughing sturtM and in continued till the middle of April. Tlie field

is then divideil into stripH, H to 12 feet wide, by drains which conununicate with
a ditch Hurroimding the field. The cane-sets are invariably the topmoat jointa.
From the harvest season to time of planting they are kept in a c-ool and moist
spot, placed in a lialf-upright position, in ground which has been turned up by the
hoe, the beds of cuttings being covered with rice-straw or plantain leuvos and
watered if the weather be dry. The day chosen for planting out, generally altout

the middle of May, must be preceded by sufticient rain. In an official publication
on Seasons of Sounng and Reaping of Crops, issued by the Reporter on Economic
ProductB, cane is spoken of aH planted from April to June. Tlie layer* are placed
2 feet apart, in trenches 3 feet dintant, and these nm at right angles to the drains
that divide the held. After planting, a little soil, often mixed with cow-dung, is

lightly scattered over them. The held is then weeded and the soil around tlie

young shoots lightly stirred with the spa<ie or hoe, a process which is repeated at
short intervals during bright sunny weather throughout May and part of June,
and at the same time manure may be applied. A few more weeding* are given
and the earth from the ridges is heaped about the roots of the cones in the trenchee
till ridge and trench are reversed. This goes on till the middle of August, after

which work stops for about a month. A final weeding and earthing up is then
given, in September or October, when the canes are tied together in clumps by the
leaves stripped off the lower parts of the stems. Cane harvest, as a rule, does
not begin till the winter rice has been reapc<l, that is, till after the 15th of January.
The operations of cutting, crushing, boiling, etc., are carried on simultaneoosly
from this date till the end of March, or even beginning of April. The canes are
cut close to the root, the tops lopped off and reserved for layers, and the stalks,

stripped of their leaves, are boiuid in bundles and carried to the mill. From an
extensive series of crop experiments, performed from 1883 to 1002, it would
appear that the yield of cane to the acre is about 10 tons and tliat it rtxjuirea

about 11 '6 tons of cane to afford one ton of gur.

A small proportion of the annual crop is ratooned. If this is done the stripped*

off leaves of the previous crop are left lying on the field till April, when they are

burnt, and a month later, when the young shoots begin to appear, the crop ia

hoed and manure added. ' Such a crop is called murha, and is harvested earlier

than the other crop, viz. in the begimiing of January. [Cf. Allan, Assam Dist.

Oaz., 1905 (Caclrnr, Sylhet, Goalpara, etc.) ; Crop Exper. Repts., Assam.]

United Provinces.—On the average of the five years ending 1904-5.

it is manifested that the area under sugar-cane in these provinces amounted

to 49 per cent, of the total under sugar-cane in British India. In 1905-6,

the area, according to the AgricuUural Statistics, was 1,220,716 acres, y\z.

954,350 in Agra, and 266,366 in Oudh. The yield was returned as 884,000

tons, though in 1904-5 it was 1,183,400 tons or, say, one ton to the acre. In

Agra the acreage in 1905-6 in the most important districts was as follows :

—Meerut, 108,954; Gorakhpur, 93,599; Bijnor, 77,763; Azamgarh.

69,088; Muzaf!amagar, 56,498; Basti, 55,123; BareU, 51.135. In

Oudh :—Fvzabad, 48,157 ; Kheri, 41,091 ; Sitapur, 33,201 ; Barabanki,

31,691 ; Gonda, 27,395 ; Sultanpur, 22,580. The Final Memorandum

of the Commercial Intelligence Department for 1906-7 states the area

and yield for that year as 1,386,700 acres and 1,264,600 tons.

The races of cane grown in the United Provinces have already been

caasified, with reference to their ogiicultural cliaracters and propertiea, into
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THE SUGAK-CANE PLANT
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SACCHARUM
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United Provinces

three broad divisions, known as ukh, gannd and paundd. The methods of cultiva-

tion for the first two are the same, but differ somewhat in the case of paundd canes.
According to Saiyid Muhammad Hadi, from whom the particulars here given

have been mainly derived, the crop is grown under three different systems of

treatment. " In one, the land is kept fallow for a whole year following the
removal of a spring crop. In the second, a winter fallow is allowed after a rain

(kharif) or an autumn (agahni) crop. In the third, the grovxnd is prepared and
cane sown immediately after a spring crop has been cleared from the land." The
second system is that most commonly pursued, especially in canal-irrigated areas.

Under the first, ploughing commences as soon as the rains have sot in and is

continued till sowing time. Under the second, it begins soon after the rain or

the autumn crop has been removed, the land being watered if necessary to

admit of ploughing. The number of plotaghings varies from fifteen to twenty
in the west and from twenty to forty in the east, but when cane is grown
immediately after the land has been cleared of a spring crop, it is not ploughed
more than five times. After every ploughing, the land is levelled. Manure is

visually applied before planting, and incorporated with the soil by ploughing in.

Cattle-dmig or farm-yard manure is generally used, and at the rate of 200 to 300
maunds an acre. In the east, canes which are intended to be cut up into " sets

"

are left standing in the field. A day or two before planting the canes are cut,

stripped of their dry leaves, and left in water overnight. They are then chopped
into pieces, each piece being about 15 inches long and containing three to five

bu.ds. In the west, in the Rohilkhand and Meerut Divisions, the top cuttings are
planted, which consist of a portion of the top green leaves and a few of the upper
joints. These cuttings are buried in a corner of the field and covered lightly

with earth, a layer of dry leaves being placed above and underneath. Every
fourth or fifth day, water is sprinkled over them to keep them moist. On the
day of ploughing, they are dug out and removed to the field. If the moisture in

the field is not sufficient, the land is usually irrigated before planting. Planting
the sets is done in the following way. A first ploughing is made parallel to the
side of the field, but only just scratches the soil, and is followed by a second
which deepens the furrow. A man then places the sets along the furrow at a
distance of about one foot from each other. A third plough brings up the rear
and covers the sets with earth.

The time for putting the sets in the earth varies from the midde of February
to the middle of April. The crop is watered three to seven times between plantinc:

and harvesting, and in a dry year more is necessary. Four or five days after

planting, the first hoeing is done, and after every watering two hoeings are given.

When the plants are very young, each hoeing is followed by levelling the ground,
and after the commencement of the rains, or when the plants are about 2 feet

high, the hoed field is again levelled. The number of hoeings varies from 7 to 14.

In the west and parts of the Doab, the cultivators grow a ratoon crop, known as
peri. To propagate the peri crop, the roots are left vmdisturbed from the time
of first cutting, and the stripped leaves of the first year's crop are burnt in the
field before the commencement of the rains. After the rains have set in and the
young shoots begin to sprout, the field is ploughed up, the furrows being 6 to 9

inches apart. By the middle of November the crop is believed to have attained
maturity and to be fit for crushing. Ordinarily, however, the cultivator does not
commence cane-crushing till December.

The cultivation of the variety known as pauiidd, grown almost entirely for

chewing purposes, differs somewhat from the above. Before planting, the field is

dvTg up one foot deep and the sets are planted earlier than the time stated above,
since the sooner this variety of cane comes into market, the higher price it fetches.
The method of planting is somewhat different. The sets in this case are dropped
into furrows between ridges into which the field has been previously laid out, and
are covered over with earth, the furrows being 24 to 36 inches apart and the
distance between the cuttings about 2 inches. Povidrette instead of farm-yard
manm-e is in this case generally applied, at the rate of 600 to 800 maunds per
acre, or about three times as much as in the former case. The first hoeing is done
as soon as the land gets sufficiently dry after the second watering. The field is then
watered again, and subsequently the ridges are split and the field levelled and
divided into irrigation-beds. Hoeings and waterings continue till the advent of
the rains, and in July or August the plants are earthed up. The number of
waterings varies from twelve to seventeen during the period of growth, and the
number of hoeings from five to seven.
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Statistics for the year 1905-6, the area under sugar-cane is given in the
Panjab as 172,700 acres, and the yield 88,983 tons, while the previoua
year was 325,500 acres and 238,300 tona of gUr, or about three-fourths of a
ton to the acre. It has to be borne in mind, however, that in manv tracts,

especially Vinth considerable Muhammadan populations, cane is grown
largely, if not mainly, for eating purposes, and not used in the pro<lnction

of gur. The more important district areas may be given for 1904-5,
namely, Gurdaspur, which had 51,590 acres; Sialkot, 34,919 acre»i

;

Lyallpur, 30,672 acres ; Jallandhar, 27,797 acres ; Rohtak, 24,434 acres ;

Hoshiarpur, 24,021 acres ; Gujranwala, 20,492 acres ; Kamil, 19,553

acres ; Delhi, 17,575 acres ; Aniritsar, 16,545 acres ; Ambala, 15,870
acres, etc. The area in the North-Wcst Frontier in the same year was
26,003 acres, the great bulk of which is g^o^*^l in Peshaw^ar, 18,414 acres in

the year in question ; Banna, 6,387 acres ; and Hazara, 1,094 acres. The
area and production in 1906-7 were 257,600 acres and 212,800 tons in the
Panjab : 28,600 acres and 32,800 tons in the North-West.

The following information applies particularly to Sialkot, one of the most
important sugar districts of the Panjiib ,and is abstracted from tho account givea
by Dunlop-Smith {Gaz. Sialkot, 1894-5, 114-6). The land which is to bear tlia

crop must be frequently ploughed. In Sialkot the preparatory ploughings vary
from ten to twenty, and the groiuid is always manurcxl. Cane is never grown
from seed. Each year, when a field is reaped, about 5 per cent, of the stalks aiv
carefully selected and cut into lengths of about 9 jtv'"- >"! buried in a pit.

They are ready for planting in about three month*. nn out of the pit

they are placed lengthwise in the ground and pressel • li the foot. The
croimd bearing sugar-cane haa to be kept moiat by steady irrigation when there Lri^aUoo.

IS no rain. But unirrigated cane is generally superior to that grown on well

lands. Planting usually takes place in March. Before the crop ripana, it must
be weeded about five times. Cutting begins in December and goea on inter-

mittently for about three months. The quality of cane depends %•<• ' >»

the soil which bears it. The best cane is grown on the rich darp »• i.

The highly manured fields round the\iUage sites bear a poor class of l....^, ^h
the outturn is very large.

When the cane is cut, the green topa {dg or pdnd) are broken off and the

sheaths {chhcd) of the stalks are stripped with a sickle. The stalks are at once
carried to the place where the press has been set up. The presses are of two kinds,

wooden and iron. The former is a clumsy machine, sunk in a pit. The oane>

stalks are made up in bundles of fifteen to twenty-five and passed through and
tlirough the press several times. The juice is received into un earthen jar sunk
in the ground. The iron press is much simpler than the wooden, and stands

above gi'ound. As soon as possible after extraction, the juice is poured into a
large flat iron dish {kardh) placed on an earthen oven, and boiled and stirrsd for

two to two and a half hours till it begins to coagulate. When the mass is ready

it is poured into a hole {gand) in the ground, carefully prepared by plastering

with clay. The liquid is then stirretl for some twenty minutes till it hardens

and cools enough to be rolled into balls. [Cf. Dirt. 0<u. Pb. (especially Gojrsn-

wala, Rawalpindi, Shahpur, Montgomery and Multan) ; Rept, on Land Rev.

Admiyx. Ph., 1901. ix.. app. B, 111.]

Central Provinces and flerar.—Recent returns of the area and yield

are not available for these provinces. The totals for 1904-5 were 21,398
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Central Provinces

acres in the Central Provinces (19,601 irrigated, 1,788 unirrigated), and

2,076 acres in Berar. The districts with largest areas are usually as

follows :—Central Provinces : Chhattisgarh (Sambalpur and Bilaspur),

8,730 acres ; Nerbudda (Betul) 5,324 acres ; Nagpur (Bhandara and
Balaghat) 4,910 acres ; Jabbalpur 2,425 acres ; and Berar : Buldana,

922 acres ; Wun, 350 acres ; Basim, 342 acres, etc. Particulars are not

available regarding the yield of gur from these provinces collectively, but

the Revenue Settlement Report on the district of Betul (published in 1901)

affords many useful particulars that may be here mentioned. The
average yield of cane would appear to be 18 tons and the yield of gur

about 2 tons (9 tons of cane yielding 1 of gur). The gur produced is,

moreover, of excellent quality and fetches locally about 30 per cent, more-

than the average article imported from other parts of India. These

results are no doubt higher than those obtained in the Central Pro%'inces-

generally, and even in Betul the yield of gur ranges from 1,500 to 5,000 lb.

Sir J. B. Fuller proposed that the standards accepted for the jield of gut

should range from 1,500 lb. to 4,000 lb.

Cane is grown under two quite different sj'stems, according as irrigation is or
is not used. The only soil on which it is possible to grow cane without artificial

watering is that known as black cotton soil, and there is a certain amount of unirri-

gated cane in all districts in which tliis soil occurs. Unirrigated cane is planted in

November, December and January, on land which has, as a rule, enjoyed a year's

fallow and has been ploughed again and again for the previous nine months.
The field is manured with cow-diuig at the rate of 50 to 200 niaunds to the acre,

it being often applied as a top dressing when the yoimg shoots have appeared
above-ground. Pulverised oil-cake is also used in Bilaspur, being placed round the
roots of the plants at the conumencement of the rains. An important feature

in this method of cultivating cane is the covering of the ground with leaves as

Boon as the young shoots have come up. This checks evaporation and renders

the lack of irrigation less harmful than it would otherwise be. The field is hoed
and weeded between the rows of cane three or fovu* times diu"ing the rains, and
the crop is ready for cutting in November. This system is known as palwar
or nagarwa.

But by far the largest and most productive portion of the cane area is irrigated.

With water and manure, cane can be grown on almost any description of soil,

but the kinds most preferred are clayey loams. The reddish loam of Chhindwara
is one of the best suited to sugar-cane in these provinces. Montgomerie {Land
Rev. Scttl., 1901-5, app. i.) takes a less favourable view, and says that the imports
of cheaper sugars are curtailing production. He gives the cost of production as

Rs. 164-10-10 and the average annual profit as Rs. 38. The following account
of cultivation in Betul (abstracted from the Rept. on the Land Rev. Settl., 1901,

32-40) will illustrate the method by irrigation. The field in which the crop is

grown is divided into several plots, three or four in number, and the sugar-cane
is grown in each in tiu-n. It is generally irrigated from a well, but occasionally

from a hole beside a river-bed. Before the rains, manure is laid down in the plot

selected, and during the rains and the first months of the cold weather it is

thoroughly ploughed. At the end of December or beginning of January the field

is divided into numerous plots with main irrigation channels between and smaller
ones across them. The furrows are made by a plough with a triangular board
fastened above and at the back of the share. The " seed," which consists of pieces

of cane each with three or four eyes, is then sown. The sower lays them in the
water-channels, which have been previously well watered, and partly buries them
by pressiu-e with his foot. As soon as the plot is sown a watering is given, and if

well -rotted manure is obtainable, it is now spread on the land. The crop is then
fenced to keep out cattle and jackals. For the first fifteen days it receives no moro
water, but afterwards must bo regularly watered. During the cold weather no
part of the crop should be without water longer than eight days, and in the warm
weather longer than four days. Throughout the monsoons there is nothing to
do but keep down weeds, ward off animals and bind the canes together so that they
may not be broken by wind. At the end of September watering must begin
again, and great importance is attached to the watering given at this time. In
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HIGH YIELD IN BOBCBAY

tlie middle of December the harvest begina. The first oaom to b» «ufc ara the—
intendcMl for utio as " tioed." The outtint; und lUMiulaoiuring of g^ oonUDMlMa
in March. In the huiiio Report it a stated that i\w b«Mt u^rim rn«d* from MifV*
cane raised on soil that han ndvur before borne i

'

r been oumured. Aa
tlie land becomes more and more saturated witii i wliich is MinuoUy pot
on it, the quality of the gur gradually deterioratus, lill it menhw tho nonaaL
When the crop is to be turned into gur, the cane is dug up with • sharp piok. Tha
leaves are peeled off and the stripped < ' .!.un to tha mill. Fonnarljr
the only mill known was a cumbrous \ \e, but an iron mill la now
in univeroal use. As the juice ie extract, u. .i ..^ ,,w..iuU into tha avmoratiag pan.
When evaporation is complete, in about six hours the iuioeia poured mto awoodan
trough Bunk in the ground. After it has cooled and hardened it is hung op in
clotl^ to drain, and in a couple of days is ready for the market. [Of. Fuller, NoU
on Outturn of Land under Cropa in C. Pror., 1894, 24-40 ; Land Rtv. SetU. Aspls.]

Rajputana and Central India.—Tho ouly States of Rajputana and
Central ludia for which statistics are obtaiuable for a recent year (190&-

6), and in which sugar is grown to any extent, are Owalior, 5,221 acres

;

Jaipur, 645 acres ; Bharatpur, 459 acres ; Tonk, 340 acres ; Kotab, 320
acres ; and Alwar, 220 acres.

The systems of cultivation pursued differ in no material respect from those
already detailed in connection with the Central Provinces and the Panj4b. In
the Dictionary full particulars will be found of individual reports, but nothing of
any great interest has since been published. The vield of gur would seem to be
about 30 to 40 maunds to the acre (28^ cwt.), and in some localities with good
black soil and abundance of water (such as in Chitorgarh) as much as 50 maunds
(36 cwt.) have been recorded. Ratoon crop is not uncommonly seen in these
Native States.

Bombay and SInd.—Sugar-cane is cultivated in almost all parts of

the Presidency, and according to Mollison on a greater diversity of

soil than is the case with any other irrigated crop. The area is

ordinarily about 60,000 acres. In 1905-6 the actual area amounted
to 56,333 acres in Bombay ; 2,549 acres in Sind. In 1906-7 the area

was 49,090 acres, and in 1907-8, 48,470 acres with a yield of 121,874

tons. In Bombay the chief centres of cultivation in 1905-6 were

Poona, 12,204 acres; Sdtara, 10,011 acres; Belgaum, 9,950 acres;

Nasik, 5,528 acres ; Surat, 3,372 acres ; Eandra, 3,001 acres, etc. In

Sind, Karachi, 907 acres, and Hyderabad, 900 acres. In the Report of

the Department of Land Records and Agriculture (1904-5, 6), the following

observations occur :
—

" The sugar-cane crop in this Presidency is of small

importance as regards area, but of considerable importance in regard to

value. The United Provinces of Agra and Oudh have a million and a

quarter acres under sugar-cane, and the Panjab and Bengal together

have an equal acreage. We have only some 60,000 acres, but while

their cane is largely grown without irrigation, and, even when irrigated,

produces an outturn of not more than 2,500 lb. of gtd per acre, the

Bombay cane is always irrigated and produces an average outturn of

7,000 lb. of gul ; with sufficient manure and skilful cultivation, near Poona,

the outturn is known to reach even 15,000 lb. The cane crop pajrs a

considerable part of the irrigation revenue on canals and is one of the

most remunerative investments open to capital in Western India, the

average net profit being reported to be about Rs. 150 per acre. Experi-

ments have been in progress regarding the best methods of cultivation

of this crop for ten years, and important conclusions have been pub-

lished by Mr. Mollison and a pamphlet issued this year by Mr. Kmght.

These conclusions are (1) that excessive irrigation is ordinarily applied

by cultivators from canals ; (2) that water to the amount of 2| to 3
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THE SUGAE-CANE PLANT
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inches of rainfall should be applied every eight to ten days (these

conclusions now regulate the Irrigation Department)
; (3) that the

amount of nitrogen supplied per acre in manure should be about 350 lb.

;

(4) that this can economically be supplied by oil-cakes (this discovery

has greatly influenced sugar-cane cultivation around Poona)
; (5) that

the Poona system of cultivation in beds is better suited to the local cane

than the system adopted from Mauritius."
Races Grown. The cultivation of sugar-cane has thus been very fully discussed by the

Agiicultural authorities of the Presidency, and the following is mainly a summary
of their observations, drawn for the most part from Mollison (Textbook Ind.
Agri., iii., 108-81) :—The varieties cultivated may be broadly grouped into two,
with numerous gradations between the extremes : (1) thick, juicy, soft kinds which
require copious irrigation ; (2) thin, hard, less juicy kinds which require lighter

'' '"' irrigation. Sugar-cane adapts itself to almost any kind of soil if drainage is

previously secured, as a waterlogged condition is fatal. The season of planting
varies in different localities. In Ahmadabad, Kaira and Baroda it is planted
in May or early in June. In the Surat district, also in the Southern Maratha
country, most of the cane is planted in November and December, but the season
may extend to February. In the Poona district, February and March are
considered the best months to plant.

According to Mollison, the cultivation in the neighbourhood of Poona is

tJ^pical of what it should be elsewhere, and he accordingly describes it in full.

The best soil is a clay loam and the best preparatory crop a green-manure
of san {Cfotaiarta Jnneea). The san should be sown thickly in June or July
(about 70 lb. seed per acre), and ploughed in when 3J to 4 feet high. If no

,<jcnD 009)^ maniu'e crop has been used, the land is allowed to lie waste during the monsoon.
In November the field is deeply ploughed, and one or two subsequent ploughings
are given in December. After ploughing, the surface is levelled with a log harrow,
all clods broken, and manure applied. Poudrette or farm-yard manure, about
00 loads or 30 tons per acre, is most comnaonly employed. Usually, however,
a smaller application is given before planting, and the crop is again top-dressed
in Jiine or July with such manures as castor-cake, A;aran/-cake {M*on(/atnin yiabiui

),

fish manure, etc. Experiment has shown that the most important constituent
of sugar-cane manures is nitrogen in immediately available conditions. Mr.
Knight states that in the case of the Pundia canes, as much as 350 lb. of nitrogen
per acre is required to give the best outturn. The manure should be evenly
and carefully spread, and the land then ploughed into ridges 24 to 28 inches
apart. The plough is next run across the ridges to form parallel water-channels
10 feet apart. Finally, the field is laid out in beds 10 feet square. Each com-
partment when complete contains four short ridges and live furrows. The crop
is propagated from sets, though sometimes in other parts of the province, as in

Gujarat, by planting whole canee. Each set has usually three eyes (buds) or

more, and may be 15 inches to 18 inches long. One acre of good cane provides
Ratoon Canes. sets for 11 to 12 acres. Ratoon cane

—

i.e. cane grown from the root-stocks of

the previous crop—usually provides the best sets, and many authorities consider
the " tops " better for sets than any portion of the mature cane, but according
to Mollison, it has yet to be proved whether the resulting crop is better or worse
than from sets planted in the ordinary way. [Cf. U.S. Depi. Agri. Exp. Stat,

Bee, 1897, vii., 677; 1899, x., 546; 1901, xii., 438, etc.] The argument for

Cajie Tops. using the tops is that they contain no cane sugar and that the practice of reserving
whole canes for sets is wasteful. In the Poona district 16,000 to 18,000 sets are
said to be required per acre. Before planting, water is conducted into each bed
in turn. When it has partially soaked into the soil the sets are laid along the
bottom of the furrows and trampled down 3 or 4 inches into the soft mud. The

Planting Season, .distance between sets is about 4 inches. Planting should take place in February
and be finished before the middle of March. A month after planting, the land
should be carefully weeded with a khurpa or hand-spud. Usually four weedings
are necessary. In June or July new beds are formed. The soil is dug, levelled,

weeded, and a second dressing of manure given. The canes originally planted
in the furrows are earthed up with a hand-hoe, thus forming a furrow between
the rows of cane. These furrows serve as new watercourses. After July or

Protection. August, in the Poona district, cane requires no fiu-ther attention except pro-
Irrigation, tection and irrigation. The land is first flooded as the sets are planted, and
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Cultivation
th<treaft«r two or ihrt^ titnM at nHorf fnt«iniRlA' -MftgefftMrntlr alght tA im
(1*5^8 may i^lupH««t )>otwi<on thp win. - tm hoe wefttHar, i'lrjrv- '

thft longer in the coM. The rin \eniCM Aboat 80
inoliPA, and MolliRon HtatMi that <<n un ii\'r>rngn iigiir>run^ gMM dorinc twelvw
inonttiR. in tuidition to the rainfall, irrtKntion wat«r •qital to 7ft to Mnt^tm of
rain, tho crop Iw^inp irripratod on f> •.«<..•....« ?ft ••.«*.« « y<Mr. Dnrtni; the flr«l

three iiionthn tlio rrop mak<« kI ;h oommoa to gr*>w with ft

BuiM>rdinato cropH which rip«»ri nuUao, ffmvdr («'i/mmmpmtm
imomHolrtrm), onionit, cupnml><»ri», moloim and tub«cOO. Orapa.

It 10 difficult to jnflp<» hy ^yc wh<-n th" rnnf in rip*». FrvqtMntJy m CMie-grovir
t«et8 the ripenom <>< "/. If • given mitBlMy
of juice gives a hh -eeded with. Uwinlly
the crop ' ( iiDw colour m* ii ripcnn, ntit thix i-niour may bo eau—d mr
irregulni nt irrigation or by a want of manure. If the aid* l«av«a ar» all

ticnd, Atul .... • .r budH alnno«t to th<> t'^r. ,.( •>,«, oane fully developod and flrm*
the cane ia prolxibly quite ripe. If it i I to grow a ratoon crop, the oaaa tUiaonOnpiL
Rhould be cut with a eharp sickle ut i of 1 to 2 inehea above-ground.
Mollison states, on the evidence of expehmenta made at MAnjri, that it Ii rkky
in the Poona district to take more than one ratoon crop. Generally, however, in

that district, two successive ratoon crops are taken. But Poona ia the only
district where rationing is practinod to any considerable extent. If no ratoon
crop is desired, the cane should be uprooted and removed from the root-atock

by a sharp jerk. It should be reaped or uprooted in the early morning, while
the leaves are wet with dew. The dr>' Je"'"" »»•» •.trii-„^iwi from the oanea by
means of a sickle. The tipper green len- f'll aa fodder, are

uBnally not removed in the field. Subeeqti' i<>d in bundle* and
carried on the head or in carts to be crushed at the uiiii, which ia oft«» placed
conveniently near the field. Fortv tons per acre of cane is stated to be a (air yw4 of Oeat.
average crop in Bombay. According to Mollison, the estimated cost per acre

of cultivating sugar-cane by hired labour in Poona amount* to Rs. 486-I2a. Oost.

Mr. Knight gives as a general estimate R«. 420-1 2a. per acre. In growing a
ratoon crop, the cost is considerably lees than for a new cane. No sets are re-

quired, lees manure and less irrigation are necessary', »""' *>" "nving amount* on
an average from about Rs. 120 to Rs. 150 an acre. -on, Sttgar-cane in
Bomb. Free., in Agri. Ledg., 1898. No. 8 j Knight, .^

. , Dept. Land Ree.

and Agri. Bombay Bull., 1905. No. 25; Jiepts. on Crop E»per. Bombay; Exp.
Farm Repts. Poona, 1896, 31-57, etc.]

Madras and Mysore.—The area under sugar-cane in Madras, according Madrae
to the Agricultural Statistics for 1905-6, was 74,359 acres, while an esti- Arwt.

mated area and yield for that year were 60,700 acres and 114,500 tons. It

seems desirable to exhibit both the actuals and the estimates, sinc^ the

yield (expressed from these quotations) would be TS tons an acre. The
largest district areas in the year named were Bellarv, 9,761 acres ; Coim- iHiWctt

batore, 9,689 acres ; Godavari, 8,413 acres ; Trichinopoly, 7,430 acree

;

South Arcot, 6,168 acres ; Vizagapatam, 5,763 acres ; North Aroot, 5,666

acres ; Salem, 5,045 acres ; Cuddapah, 4,932 acres ; Anantapur, 2,681

acres, etc. And it may be added these express relatively the ordinary

areas of sugar-cane in the Presidency. Lastly, in 1906-7, 52,500 acres

with a yield of 100,400 tons. The area in Myeore in 1904-5 was 88,802

acres.

The rich alluvial soils near the moirths of rivers are beet adapted to sugar-cane. 8oU»..'"- ^t i ud
but the ground must be such that it can be irrigated for ten montlis of the year. .yr^l

During the first month of cultivation the field should be irrigated every week

and afterwards every fortnight, but much depends on the nature of the soil. It

is not usual to cultivate the cane two years running on the same land. In parte

of Kamul, Tinnevelly and South Kanara, however, the stinnps of the cane are

left in the ground to sprout and yield a crop the following year, and in the NadyAl lUiooo (

taluk of the Kamul district, the cane is left in the ground for three >-ear«, and in

the CuMibun taluk for aa long as ten, the yield diminishing each year. Theee

instances of slovenly agriculture are, however, exceptional. The culttvat«r

usually permits land which has borne some other crop to lie fallow for a year,

and then prepares it for the cane by several ploughing*, or by breaking it up
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with crowbars and by heavily manuring with whatever manure he can obtain.

The crop is always propagated by cuttings. The top of the cane is conamonly
used, but some cultivators leave a few canes growing in the fields from the previous

year, and cut them up into lengths of one or two joints. These tops or cuttings

are placed horizontally in the wet soil about 18 inches from each other, in

rows about 4 feet apart. Six days afterwards the field is again watered, and
about the twentieth day, four or six shoots sprout from each cutting. In Ganjam
and Vizagapatam some raiyata plant the cuttings in nurseries and afterwards

transplant the shoots into the fields. After the shoots appear, the ground is

weeded and hoed, and when they are about a month old, chaff, weeds, or some
such manure is thrown around them. The soil is kept moist by occasional irri-

gation, and when about three months old the shoots ought to be 3 feet high.

After this stage it often becomes necessary to give the canes support. This is

done by fixing bamboos or saplings into the ground in the middle of each group
of canes, the leaves being tied round so as to bind them together. Ten months
from planting, the crop is ready for cutting. The cost of cultivation in the

Presidency generally has been estimated at E,s. 150 per acre and the outturn at

22^ tons of stripped cane, yielding 45 cwt. of jaggery worth Rs. 250. Nicholson
states the outturn of cane to be 25 to 30 tons, worth Rs. 150 to Rs. 200, and of

jaggery 2 tons to 2^ tons, worth Rs. 210 to Rs. 240.

The growing of sugar-cane in the Godavari district, which was in former years

a profitable undertaking, has in recent times suffered considerably from a disease

which has attacked the canes, and a special Government station has been opened
at Samalkota for the particular study of the disease and of cane cultivation

generally. The objects of this experiment are laid down by Mr. Barber, Govern-
ment botanist, Madras, in a note published in 1904 {Exp. Sugar-cane Stat. Samal-
kota, Mad. Bull., ii.. No. 48). The experiments carried on have made several

points clear. Barber maintains that the quantity of water given to sugar-cane
must be very carefully regulated, and that hitherto the cultivator has been in

the habit of giving too much water. After each watering the land must be
thoroughly and quickly drained. The highest and driest places must be chosen
for the plantation and deep drains dug to throw the water off as quickly as

possible, after the ground has been thoroughly soaked. Another important
point is the selection of seed to safeguard the propagation from diseased stocks,

and also to secure the introduction of new varieties exempt from disease from
other parts of India and the world. Still another point that seems likely to

assume the form of a radical departiu-e is the cultivation of the sets in a nursery,

preparatory to their being placed in the field. This is not a new principle to

India, but has never been applied to any great extent. It has been recently

decided that the farm shall be made permanent, and thirty-six acres of land
have been acquired for the purpose. Further details regarding the work done
will be foiond in an article by Barber in the Indian Agricultural Journal (1906,

i., pt. i., 44-8 ; ii., pt. i., 33-41). [C/. Proc. Agri.-Hort. Soc. Mad., 1890,

44-60, etc. ; Sturrock, Man. S. Canara Diet., 1894, i., 207-8 ; 1895, ii., 139-40 ;

Cox, Man. N. Arcot, 1895, i., 262-5 ; Sugar-cane in Ooddvari and Ganjam Dis-
tricts ; Nicholson, Man. Coimbatore Dist., 1898, 235-7 ; Dept. Land Rec. and
Agri. Mad. Bull., 1899, ii.. No. 36; 1901, ii.. No. 43; Benson, Sugar-cane of

Mad., Bull., 1902, No. 46, 235 ; Subba Rao, Sugar-cane in Deccan Dist., Bull.,

1904, No. 50, 289-300 ; Rept. of Agri. Chemist, Mysore, 1904-5, 8-38 ; 1905, 1-10 ;

Dept. Agri. Mad. Bull., Nos. 39, 43, 46, 48, 50-1 ; Repts. Samalkota Sugar Farm,
Agri. Journ. Ind., 1906, i., pt. i., 44-8

; pt. iii, 226-9 ; 1907, ii., pt. i., 33-41 ;

Lehmann, Improvem,ent of Sugar-cane Indust. in Mysore, in Agri. Journ. Ind.,

1907, ii., pt. i., 54-63.]

Burma.—The area under sugar-cane for 1905-6 was 2,281 acres in

Upper Burma, and ] 0,429 acres in Lower Burma. In Lower Burma the

largest areas are Thaton, 4,291 acres ; Toungoo, 1,368 acres ; Sandoway,
705 acres ; Amherst, 688 acres ; Kyaukpyu, 603 acres ; Tharawaddi, 557

acres ; Myaungmya, 447 acres, etc. In Upper Burma, Yamethin, 1,587

acres ; Kyaukse, 381 acres. These returns may be accepted as relatively

correct for normal years.
The cultivation of sugar-cane in Burma was fully described (in 1885) by

Mr. J. E. Bridges. We learn that the cane-producing lands may be roughly
divided into two tracts : (1) that of shifting cane cultivation, where the cane is

950



8ACCHARUM
omciNABUM

M«nnfklnr>
(2) that o( pemuuiMit oultivAtiott. whar* tlM omm k

CULTIVATION IN BURMA

ooiuumed in the raw state
laaixufucturod into yur.

The first tract inohuiofl roughly all the UoiU on the Maboaixl urilhiD the rafkm
of tidal creeks. Tho land, as a rule, is poor and will not yield a cane crop two
years in succession, so that it is met with only in ieoUted patehea. The fom of
cane grown is called kyaukiwin or byaukehamtg. a lavfe «aaa of Ugh* Mlaar wtth Esc^ Ofem.
aliort tluck joints, so brittle that when paased thruuiih the mill it oMMMUy hf—ht
at the joints. Tlie timber on the land eeleoted i tlie beginniog of
the dry weather, and burnt in March. Vegota>>:' mted among the
ashes and afterwards sold at a small profit. In S<t|>toinlM>r tite land is cleared ••moss.

«f wee<l8 and cane pieces are placed in holen at a distance of t or S f4Wt,

the holes being in rows 3 or 4 feet apart. The cane-seta are fastened down
by a bamboo hishing to prevent them being waslied away. In Jaauarv and
February loose Koil in thrown up rotmd the young plants, and in Stay and June
supports to which they are tied are placed near each oane-etool. In some parte
trenohe»i are made to admit water during the dry eeaeon and drain the land during
the raina, and in other parts the plants arc watered by bamboo water-lifte.

About August and September the conee are out and sold in pieces. If hired C«it

labour is employe<1, the cost of cultivation is R«. 00 per acre.

The most important portion of the tract of permanent cultivation is situated ML
in the valleys of the Hilin and 'I'^^byu rivers. The soil here is almost entirely

grey loam, nitxed here and there with light clay. The land Is covered during
the rniny season by river floods for a few days at a time, and a thi"^ i....... .,f

alluvium deposited on it. The soil on which cane is grownri for mu -r^

purposes in the other districts of the province is generally a deeji n.
Where new land is cleared, or land alr^Kly cultivated has been left tallow, the

cultivator turns up the soil with a hoe at the beginning of the rains (May ur

June), and then leaves it to rest till September, when he digs holes 10 inches

deep and one foot wide at intervals of
1 J feet from each other. Throe pieces of FrnricHne

cane {agyaung), about 5 inches long, are then placed in a standing position in

each of these holes, and partly covered up with loosened earth. Some culti-

vators plough the land three times at the beginning of the rains instead of turning

it up with a hoe, but the more general practice is simply to run deep furrows

through the land in September, and then place the cane-pieces longitudinally

along the bottom. The space between the furrows varies from 2 to 3 feet.

Before planting, the land is cle£u*ed of grass and weeds. Ten days after the

cane-pieces have been planted, the earth is loosened between the holes and the

sets further covered with motdd. In the beginning of January the earth is once

more loosened and the plants again covered up. About May the land is once

more cleared of weeds and the canes left till August or Septem.ber, when they

Are stripped of old and withered leaves. They are ripe about the month of

November in Burma proper, and are then cut close to the ground. The branches

at the top are given to cattle as food and the tope preser\-ed for planting. The
remainder of the cane is divided into two pieces, tied up in bundles, and carried

to the mill.

Generally three or four yovmg shoots, or ratoons, spring from the old stool. BOooosd^at,

If these are sufficiently thick, no new plants are put down after the cane has been

cut, but as a rule cane-tops are planted in the intervals between the ratoons, after

the land has been cleared of grass and weeds. These tops ore about 5 inches

long and are planted from November to January. After the second year's crap

theland is either left fallow for a year, or again is replanted with cane-tops and

left fallow the following year. Mr. Bridges gives the cost of cultivation in a

plantation worked entirely by hired labour as Rs. 90 per acre. The greater Ctak.

number of cultivators, however, work the land themselves with their families,

-and the average cost of cultivation is calculated at Rs. 15 to Rs. 20 per acre.

With regard to the outturn of jaggery per acre, Capt. H. De8>'oeux states that

in the Kyaikto district (Settl. Rept., 1898, 58) the average from CUmm I. soil m
2,98405 lb. : from Claaa II. soil, 1,648-76 lb., and in the Toungoo district {Setti.

Rept., 1900, 57) the first-class average is 6.733 lb. per acre. [Cf. Bridges, Sugar-

cane in Brit. Burma, 1885 ; Settl. Operat. RepU. Burma ; Max and Bertha Perrars.

Burma, 1900, 85; Nisbet, Burma under Brit. RuU and Before, 1901, i., 866, 445.]

MANUFACTURE. MAnufko-
INDIAN INDUSTRY.—Fop\i\&T\y it is often said that there are two tura.

maiu kinds of sugar
—

" Muscovado
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(or raw) and ''Crystals." The Indian.



OFPiciNARUM THE SUGAR-CANE PLANT
Sugar Products

former is refined or worked up into loaf sugar. In India a more compre-

Grades of Sugar, heusive classification is necessary. The following are some of tho chief

grades, and the more generally used vernacular names for these :—(1) The
Cane Juice is ras

; (2) The Refuse (Megass) is pata
; (3) The Jaggery

Our. or Raw Sugar is gur or gul (this is practically the Muscovado of the West
India planters), but when more carefully prepared and dried to a greater

extent, it is sometimes clarified with lime and forms a sort of low-grade

sugar. This is, in fact, the sugar of the well-to-do cultivators and middle

classes of the population of India as a whole. (4) When intended to be
refined, the juice is not boiled down to the extent of gur, but is sold in a

Rab. more liquid condition known as rah. (5) Molasses and Treacle are two
grades of the uncrystallisable sugar drained from gur, and to a less extent

from rdb. They are known as hhira, ckoa, lapta, math, etc., for molasses.

Country Sugar, and putri Idt for treacle. (6) Country Sugar is a higher grade article

than the sugar of (3) above. The juice has been boiled to a greater extent

than for gur, and on cooling it is stirred with a stick till it thickens. It

is not, however, refined, though fairly well drained of its molasses, and

Refined Sugar, is known as lal-shakar, Jchanr, bhura, choyaiida, etc. (7) Sugar Refined.
This is often called White Sugar. The rah is generally boiled, clarified and
the scum {shira) removed, then drained of its molasses. It is at this stage

called piitri, or, carried farther, it is washed completely free of molasses

and then crystallised, when it is khand. For this purpose putri is placed

in a long conically shaped basket lined with fine cloth and suspended.
Diffused Water. Water in a finely diffused state being the while made to pass through.

The water is derived from a layer of moist aquatic weeds placed on the

top for that purpose. The weeds part gradually with the water, which
is seized by the sugar. The layer of crystallised sugar formed immediately
below the weeds is again and again removed until the whole has been
crystallised. In place of lime various other substances may be used in

the clarification, such as the ashes of certain plants or impure carbonate

of soda. Milk may be employed, as also the mucilaginous substances

of certain plants, such as Hibiscus, Kifdia, etc., or, more rarely,

oils are added to the boiling rdb. These mucilages coagulate, and in

doing so bind up the impurities which are then skimmed off.

The various qualities of khand are recognised according to their position

in the straining-basket. The top layer, the middle portion and the bottom,
all constitute separate grades recognised in the trade. So also the khands

of different localities have reputations of higher or lower merit. But the

greatest possible diversit}^ of opinion prevails as to the exact value of the

names given to these different qualities. The clarifying and crystallising

of sugar by the Native methods, thus briefly outlined, is supposed to

involve such special knowledge that it is rarely attempted except by
experts, and hence every village community possesses, or formerly

possessed, its small refining factories. From the skimmings (shira),

as also the pata, vinegar is prepared in some parts of the countrv (see

p. 1109).

Sugar-candy or Twice-refined Sugar.—In Indian trade three

widely different substances are returned as sugar-candy

—

misri, huza misri,

and chini. In the preparation of all three, khand is dissolved in water,

boiled, and milk used in its clarification. SUghtly different systems of

production prevail, but these need not be detailed. The result is the same,
namely the white crystalhne sugars known as misri and chini. These
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are bleached and dried by exposure to the sun unt i "
" " > «»

and clean sugars. Kuza kJumd is alone the c<) Ai

sugar-candy. When this ia to be prepared, the boiled Mad cUnltad kJtartd

is thrown into an earthen veasel in wiiich have been lUfpended thrtftdc.
The sugar on cooling crystallises on these and on the Btatm of the TMwel
in the form of large crystals. Certain locaUtiea are famed for tbeiv ktim
hhand, such as many parts of Rajputana, Bikanir for example.

Cnide though the inethodR may b« which are puraued in the prodaetjoa ol
the variouH liidiun sugar prodiictM, tliey very poMdibly f(i\t> the ogfaetioo of th§
original cuuceptionfi iipun which tlie Hkilled art uf BiiKor innnulaoture and refloe^
ment rests. In India, the conee of a certain nei({hbx>urhood are carried to a
central locality whore a crushing-null, usually of two vcYtical iron roUen dif%'Mi
by bullocks, is owned in common by a frroup of onlt ivat^^^ira. The eena ia croahed
and the juice boiled down there and then to rdb, the mega»a being osed •• peri
of the fuel. The rdb is then carried to the village or homeetead where tt« further
treatment is pursued, or it is sold to the dealers and in that form retailed, or Is

conveyed to the refinery, where it is worked up into suf^ar, etc.

The Agricultural Journal of India (ii., pt. i., wliich I liave just reoeived)
contains tliree papers on sugar. Moreland deals very futiv njtti tin* preesnt
position of the indigenous methods of sugar manufacture ui .<•« with
which the manufactiu-er has to contend (I.e. 16-21). J.' many
practical suggestions for the improvement of the methods and • <»• that
prevail in M.v'sore. "The Indian sugar-cane," hesajrs, "at Km own in
Mysore, is of excellent quality, and labour is relatively very cheap, leas than
one-eeventli of what it is in Louisiana, where large quantities of sugar are produced
notwitlietanding that the quality of cane is very much inferior to ours. In tl»e

present method of manufacture hea\'j' losses occur. The averajre of a number
of experiments indicates that more than one-fourth of the total qtiantity of the
juice is left in the refuse, that with a larger mill one-third of Uiia loes can be saved
(still larger mills would probably save two-thirds), that as much as 20 per oeot.
of the total sugar in the juice is sometimes lost by fermentation, and that, as a
rule, over 13 per cent, of the total juice is lost by underliming. On the whole,
the losses amoimt to at least one pound out of every five, that is, for every four
pounds of sugar now obtained at least five could be got by stopping these heavy
leeiks, and probably the quantity of cane now gi\'ing three pounds of white sugar
would as a rule give foiu- pounds of such sugar when these losses are prtncntetl."

" This would probably be quite sufficient to transform a crippled industi^
into a flourishing one. But there are further savings which can be introdoeed
by manufacturing directly from the cane a sugar of much lugher grade than is

now being done when making jaggery. Part of this sugar, without being refined,

could directly replace a portion, and possibly a very large portion, of the sugar

now imported, and the rest could be sent to the refinery for conversion into the

very highest grade of sugar, being thus transformed with a better outturn and
at much lees expeiiee than an equal weight of jaggery."

EUROPEAN INDUSTRY.—The stages, methods and appliances

used in the European factories may be exhibited briefly as follows :

—

/. Extraction of Cane-juice.—The different methods pursued have

been grouped under (a) Disintegration in crushing^mills ; (6) Maceration.;

and (c) Diffusion.

By the last process, instead of being crushed in a mill (as alreadj^

described), the canes are cut lougtitudinally in a slanting direction into

slices one-sixteenth of an inch in thickness, by special cutting-machines.

Very much less power is said to be required for this operation than for

crushing by roller mills. The slices are then conveyed to an apparatus

known as the diffusion battery. Tliis consists of a series of cylinders,

connected with each other, in which the sliced cane is subjected to water

at a high temperature. This coagulates the albumen and extracts the

sugar from the cells. It has been stated that 84 to 86 per cent, of the &0

to 91 per cent, sugar present is thus obtained, or about 20 per cent, more
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than by the roller system. The juice, moreover, is of greater purity owing

to the coagulation of the albumen. The defecation of the juice is thus

rendered far more simple and easy, and is eventually drawn from the

battery free from glucose and of a pale straw colour.

//. Defecation and Clarification.—These operations consist of various

stages, such as straining, heating, tempering, bleaching and filtering.

The most important of these is defecation or tempering with lime (see

Lime, p. 712) or other chemical substance, which, combining with the

acids liberated, as also with any carbonates that may be present, precipi-

tates these in the form of insoluble compounds (see Alkaliue Earths,

p. 58).

///. Concentration and Granulation.—The purified cane-juice has

now to be freed of much of its water so as to allow of crystallisation. This

may be accomplished by heat, either in open pans (the Native method)
or in basins heated by steam or boiled in vacuum pans. In the last-

mentioned process the grain formed from syrup boiled in vacuo is larger

and more solid than from syrups simply concentrated to crystallising

point in open batteries. Formerly the crystallisation was effected by
cold, the Chevallier process.

IV. Curing.—The last stage embraces the complete drying and the

whitening or bleaching of the sugar. This may be accomplished by simple

drainage, as in the Native process above briefly indicated. In European
trade, sugar simply drained of its molasses from casks placed over tanks

was known as " Muscovado," " grocery sugar," " brown sugar," etc.

The trade in this form is nearly obsolete. The clapng of sugar corresponds

with the washing with water derived from a layer of aquatic weeds. In

the European method, a layer of clay used formerly to be placed over the

sugar, upon which water was poured. The water percolated through the

clay, removed the non-crystallisable sugar, the colouring matter and
other impurities. The sugar was thus washed and, through the removal
of the insoluble sugar, was in time also dried. But these and other primi-

tive methods have been superseded in all the larger factories by centrifugal

driers or hydro-extractors. There are many forms of this, but all consist

essentially of a cylindrical basket revolving on a vertical shaft, its sides

being of wire gauze or perforated metal. The basket is surrounded by a

casing at a distance of about 4 inches, the annular space thus left being

for the reception of the molasses expelled by centrifugal force through
the sides of the basket, when the latter revolves at a high speed.

Improvement of Indian Industry.—It would be quite possible to

perfect the small hand factories of India to enable them to turn out at

a cheaper rate than at present a much superior sugar. In many respects

sugar manufacture and refinement are eminently suited for the hand
labour and small capital of the village communities of India, but machinery
and chemistry the world over are depriving all such communities of

their handicrafts, and the salvation of the Indian sugar-manufacturing
industry, it is feared, must be rather looked for in aids toward the

establishment and encouragement of power factories, where the most
advanced methods and contrivances will be used, rather than in subsidies

to effete and wasteful crafts. Mr. H. F. Walker of Brisbane, Queensland,
in a most instructive communication {Bihar Sugar Coinm. Rept., 1901,

app. No. 5), discusses fully the system by which the industry has been
substantially aided in that Colony. Moreland (app. No. 4) gives many
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practical suggestions both as to metbodji of culttv»tion and •yttenu
of manufacture that might be adopted in Bihar. Miitihin has •tron|(ly

urged the Bihar planters to adopt the diffu«ion in place of the crushing
system of treatment of canes. [Cf. Burkill, Agri. Ledg., 1903, No. 8

;

Burkill and Weinberg, Agri. Ledg., 1903, No. 12; Chapman, Sugar,
Encifcl. Brit, auppl]

Perhaps one of the most hopeftd diroction» of immediate improveOMUt
was dealt with by O'Conor, Hamilton and Handcock in their Bihar Sugar
Comnmsion Report (1901), where they discussed the advantages of the
central-factory system. They studied critically the whole question of the
cultivation of cane and the combined manufacture of sugar and indigo.

While setting forth many agricultural and other refurms they advocat«d
most .strongly the adoption of the system of central mills and refineries m
the most economical method of manufacture. But it may be urged that
the possibility of the combination of two such widely remote technical

industries as the production of sugar and of indigo, is the weak point of the
scheme. Whichever proved the more profitable would secure the greater
attention, until one or other might be ruinously neglected. Moreover, the
power required for the one may very likely prove unnecessarily large and
expensive for the other. But that reforms are not impossible with India

generally can be seen from an inspection of the splendid results attained
by Mr. F. J. V. Minchin at Ask& in Ganjam. In 1852 he settled in

that district, and in his own lifetime built up a great enterprise which
has been described as having become the dominant feature of the trade

and prosperity of a wide area. His example is one that might well be
followed in every sugar-cane growing district in India both by Natives

and Europeans, but in each centre a Minchin is required.

[Cf. Second Ann. Rept. Agri. Chemist, Myaore, 1901 ; Mukerji, Handbook
Ind. Agri., 1901, 384-91 ; Mukerji, Jmprov. Sugar Induat.. 1901 ; Ann. Rept.
Dept. Agri. Cent. Prov., 1904-5, 7 9; Hadi, Improv. Native Method* Sugar
Manuf., Dept. Agri. U. Prov. Bull., 1905, No. 19.]

By-products.—The by-products of the sugar factory are most
important. The megass, or bruised canes, left after the extraction of the

juice or raa, is in India usually employed as part of the fuel required for

boiling down the juice. Minchin holds that by the diffusion process the

whole of the sugar is removed from the cane, while by the Native process

a large amount still remains. To prove this point, he purchased locally

40 tons of megass. Passing this through his apparatus, he was able to

obtain from each ton 50 gallons of molasses, which \'ielded SO gallons

spirits of proof strength. Assuming an equal loss all over India, he made
a calculation which he graphically represented by saying that the saving

effected would go far to meet the interest of the public debt in India.

So again, it has often been said that the megass might be employed in

paper-making ; but in the greater part of India, at any rate, the difficulty of

procuring firewood and the cost of collecting and transporting megass to

the paper-mill would very possibly argue in favour of its present utilisation.

In the United Provinces it was estimated that the fuel required for boihng

and making the gur from an acre of cane would be 108 mauuds dry cane*

refuse, 50 raaunds dry cane-leaves, worth say Rs. 5, and about 5 maunds
firewood worth Rs. 2. If firewood alone were used, 108 mauuds, costing

with cartage to the field say Rs. 31, would be necessary. There ia thus a

saving of Rs. 24 by using all the megass supplementeil with firewood as

compared with firewood only.
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' ' [C/. Walton, in Agri. Qaz. N.-S. Wales, 1898, ix., 169 et seq. ; U.S. Dept. Agri.

(many passages) ; Queensland Agri. Journ., 1899, v., 348 ; Journ. Board Agri.,

1901, viii. ; Louisiana Planter and Sugar Manufacturer, 1902, 337 ; Gill. Journ.
Soc. Arts, xlix., 516 et seq, ; International Sugar Journ., 1902, iv., 339, 403 ;

Molasses, in Imp. Dept. of Agri. Barbados and Porto Rico, 1903, No. 28.]

Rum and Spirits.—The combination of a rum or spirit distillery with

the sugar factory has been often maintained as highly profitable, and by
others used as an argument against the extension of sugar factories.

Country brands of rum are said to be often coloured and flavoured in order

to be sold as brandies and whiskies. The spirit produced pays a duty
averaging from Rs. 4 to 6. The most important factory of this kind is

the Rosa at Shahjahanpur in the United Pro\'inces (see Spirits, p. 1046).

Ctiunam.—In passing it may be here mentioned that sugar is uni-

versally used in some form along with lime in producing the much-famed
chunam plaster (see p. 293).

TRADE IN SUGAR.
Centuries may be accepted as having intervened between the discovery

of sugar and the time when it began to be a necessity of European life.

We read of early transactions with India, which may be indicated by the

following :—In Birdwood and Foster {E.I.C. First Letter Book,
'

338)

mention is made in the commission of certain ships sailing for the East
Indies in 1609, that they were to procure " sugars of the best some twenty

chestes for a triall." In a similar commission (1611, 407) we read again,
" sugars of the best some fewe chestes for a triall." In one of the Factor's

Records from Surat, addressed to Sir Thomas Roe in 1616 (Foster's E.I.C.

Letters, iv., 327), occurs the observation
—

" We deny not but that Bengalla

brings wheat, rice, and sugar to Indya " (Hindustan proper), " makes fine

cloths, etc., which showeth the fertility of the country and the Cjiiality of

the inhabitants," etc., etc. In a letter of date December 28, 1617 {I.e.

vi., 280), Edward Monox threw doubt on the desirability of complying with

the Company's indents for Surat sugar. He urges that the sugar is a light,

spongy article, " which I am persuaded with the damp of the hold coming
into our moist climate will moulder and break to pieces and thereby prove

unsaleable ; besides it hath such an oily taste that it will not please our

English palates." Indian sugar, however, gradually assumed importance
in Europe, and on cane cultivation being established as a European
industry in the British Colonies, it obtained a fresh impetus. But the

birth of the Colonial was the death of the Indian trade with Europe. The
Honourable Company of East India Merchants becoming aware of the loss

India had sustained in its failure to create, or even to participate in the

greatly increased traffic, made strenuous efforts to awaken interest in the

subject. Although many obstacles were thrown in the way, the Company
succeeded in reviving and greatly enlarging India's foreign interests in

sugar. Heavy losses were for years patiently borne in the hope of ultimate

success. East Indian sugar became regularly quoted, and it improved in

quality as time went on. Moreover, the internal trade of India itself gave
distinct indications of expansion. The demands of the people for superior

qualities had grown so strong that the imported refined article gradually

came to bear, in the various languages and dialects of the country, names
that denoted the foreign countries of supply, such as ckini (China) and
misri (Egjrpt). There is, in fact, abundant evidence that for centuries the

art of refining was not generally known to the people of India. According
to Chinese records the knowledge would appear to have been derived from
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But the East India Company were wise in du-ecting their attention totm
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^utlet for the surplus stock of Benu.' ' tlie best check that could be

ven to the Dutch trade in supi' 'mbay with sugar. But to
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plaood ( ;i the foreign supplies. K\ ted the Indian
^

! not, however, assume control uf iin uvn u markets. Lai^ supplies
< I to be drawn from £g>'pt and China, as well as from Batavia and
the Straits, and it was accordingly recognised that an eflort must be made
to improve the cheaper Indian refined sugar, more especially since still

newer and more formidable producing centres had arisen in Mauritius and
the West Indies which began to contest the Indian markets. And still

more recently a disturbing element appeared in the supplies of cheap beet
sugar, poured into India from Europe. Thus had India not only lost her
European market but had become a field for European commercial enter>

prise in the provision of cheap refined sugar. But there has been secured at
ieast one advantage of this new supply, namely the vigorous education
of the people of India in the advantages of refined over crude sugar,

and thus the opening out of a large market of which the Indian refineries

have recently not been averse to avail themselves, and may do so still

further in the future. It can thus be said that the people of India are

able to pay a far larger sum not for sugar alone but for many other luxuries,

than they ever did at any period of their past history. Further that

the home market, by far the most important to the producers in India,

is still largely secured to them. This is abundantly shown by the Finance
Minister of India {Gaz. of India Extraordinary, March 21, 1906) by a table

which exhibits the prices of refined beet-sugar at Calcutta and Bombay,
and of Indian raw sugar at Cawnpore, for a number of years ending 1905.

The averages of these for the past eight years would be—Calcutta,

Rs. lO-U-7 ; Bombay, Rs. 11-7-0 ; and Cawnpore {gur), Rs. 5-11-0.

Countervailing Duty.—It has been urged, moreover, that about the

time beet-sugar first appeared in Bombay, a series of bad years, which
culminated in the famine of 1901-2, curtailed Indian production and
opened the door for foreign sugar. So firmly, at all events, have the

foreign imports been established, that the trade is by many believed to

be secure and to have given evidence of an expansion rather than a

curtailment. A duty was accordingly imposed in March, 1899, on

bounty-fed sugar from foreign countries. It was framed with the inten-

tion exclusively of countervailing bounties paid, directly or indirectly, by
foreign Governments. This produced an appreciable revenue, which

amounted in 1901-2 to 37 lakhs of rupees (and in the six years of its

existence to 94^ lakhs) ; still, it did not stop the influx of cheap European

sugar. The closing of the American markets divert^ a still larger supply

to India, and the Enactment of 1902 was intended to countervail this

ikrtificial surplus. The action of the Imlian and American Governments

t^us forced the ratification of the Convention of Brussels. The im- ccm^mMmii

mediate effect of the Indian duties was to diminish the sugar imports

from Europe, and to divert the trade previously carried on with

India by Germany and Austria, to countries which diii not come within
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the scope of the new legislation, and thus Uberated fresh supplies of cane-

sugar that poured into India. The imports of beet sugar in 1902-3 became

about half those of 1901-2, while the imports of cane-sugar, which come
mostly from Mauritius, Java and China, increased by more than 40 per cent.

Finally, " in December, 1903, orders were issued remitting the counter-

vailing duties chargeable on sugar produced, after August of that year,

in countries which have limited their direct or indirect bounties on sugar,

and their protective duties, to the minimum permitted by the Brussels

Convention of 1902 " {Imf. Gaz., iv., 265). Sugar is thus now once

more admitted into India free of all legislative restrictions, except the

ordinary import duty of 5 per cent, on all foreign goods, and the counter-

vailing duties against sugars produced in or exported from certain countries

(Denmark, Chile, the Argentine llepublic, Russia, etc.) which have not

adhered to the Brussels Convention.

It may be said that the consumption of raw sugar is mainly in Northern

India, and of foreign refined sugars almost entirely in Bombay, Calcutta

and other large towns, more especially port towns. But it will be seen

below, in the review of internal trade, that the railborne traffic manifests

an expansion of the supply of refined sugar carried to the north, and thus

to the regions of chief Indian production.

Mitls and Refineries.—According to the Financial and Commercial

Statistics, there were 28 sugar factories in India in 1904 and 4,612 em-

ployees. Of these 19 were in Bengal with 1,772 employees ; 6 in Madras
with 1,979 employees ; 2 in the United Provinces with 747 employees ; and
one in the Panjab with 114 employees. The Government of India do
not record any factories where less than 25 persons are employed, so

that there are crude refineries, scattered all over India, not taken into

consideration, that nevertheless turn out a certain proportion of the refined

sugar used by the people of India. In Eastern Bengal (Jessore more espe-

cially) there are many small refineries chiefly concerned in the production

of date-palm sugar. Similarly the indigenous refineries of Bihar and
Shahabad are by no means unimportant, though apparently the trade has

greatly declined through the competition of beet-sugar.

External Traffic.—This resolves itself into two sections, Exports
and Imports. It may be the most instructive course to deal with these

more or less historically.

1. Exports to Foreign Countries.—An import duty on Indian sugar, which
was practically prohibitive, was imposed by Great Britain. It came to 8s. a

cwt. more than was taken on Colonial sugar. This disability existed until

1836, the effect of which may be seen by the following figures :—In 1800

the British imports from India (expressed as raw sugar) came to 120,471

cwt. out of a total of 3,390,974 cwt. ; in 1821 the corresponding figures

were, Indian portion 277,228 cwt., out of a total of 4,063,541 cwt. Some
twenty years later (1841, or five years after the removal of the disability

on Indian sugar) the Indian exports to Great Britain became 1,037,501 cwt.

In 1851 the corresponding exports from India to Great Britain were
1,506,051 cwt. (out of a grand total of 1,607,508 cwt. exported to all

countries), but the next decade marked a great shrinkage, as the exports

to Great Britain then stood at only 696,012 cwt. out of a total to all coun-

tries of 845,961 cwt. And these figures (though expressed on the basis

of raw sugar, viz. 2J to 1) mark the existence of a new disturbing element.

The East India Company found in its early transactions that it only paid
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to export the purer article, and iude«d sugar (even of the fin«r qiuUtie*)
was treated as a ballast cargo, to b« luied in place of aaltpetie m ooomioq
required. In none of the returna, therefore, were these export* r»w
sugar, though expressed as such. They were eatirely Indian refined
sugar, drawn from the indigenous refineries. It would not pay (so it

was believed) to export raw or inferior sugars from India, the freights
being then too high. With the growth of refineries in England and
Scotland, however, combined with greater facilities of shipping and conse-
quent cheapening of freights, it no longer paid to ship the renned SOgMs,
and the cunsignments became more and more raw sugar to be used up by s**
the British refineries.

The effect of this change may be briefly indicated. In 1877-^ the
exports of refined sugar stood at 477,128 cwt. A sudden drop occurred
in the next year, when these exports were only 51,043 cwt., and ten years
later (1888-9) were only 34,523 cwt. But, correspondingly, the exports
of raw sugar were in 1877-8, 366,997 cwt. The average for 1882-92
came to 1,145,685 cwt. ; for 1892-1902, 733,654 cwt. ; the actual
for 1904-5, 192,890 cwt. ; for 1905-6, 230,498 cwt. ; and for 1906-7,
164,299 cwt.

Thus there can be no doubt that a severe blow has been dealt to the
Indian sugar industry, which, but for its own immense resources and
recuperative power, might have been calamitous. Had England continued
to purchase Indian raw sugar there is little doubt an immense expansion of

the area of production, and an enhancement of the yield, would have been
the natural consequences. All this is now changed, and sugar represents
53*3 per cent, of the total value of the articles of food and dnnk imported,
and is the second largest single article of importation, the first being cotton

piece goods. Thus the two chief items of India's early export trade have
become her greatest modern imports.

2. Import* from Foreign Couatrieu.—It is perhaps not necessary to trace Imports.

the history of the imports of sugar farther back than to the year 1871-2.

India then received 562,559 cwt. of crystallised sugar. In 1881-2 the

imports were 982,262 cwt. and in 1891-2, 2,734,491 cwt. Still a decade
later (1901-2) they had become 5,565,272 cwt., and roughly in equal

proportions of beet and cane sugar. Taking the traffic in both refined

and unrefined sugars, the following year (1902-3) a shrinkage of the beet-

sugar took place, the total imports being 4,987,195 cwt. (of which 3,529,678

cwt. were cane) ; in 1903-4 beet still further declined, the total having

been 6,038,115 cwt. (5,485,378 cwt. cane) ; in 1904-^ the beet began to

recover, and the total imports were 6,549,797 cwt. (4,833,309 cwt. cane)

;

in 1905-6 they were 7,696,191 cwt. (4,263,798 cane and 3,432,393 cwt.

beet) ; and lastly, in 1906-7, they were 9,730,713 cwt. (5,926,879 cwt.

cane and 3,803,834 cwt. beet) {Rev. Trade Ind., 1906-7, 8-9).

Mr. Frederick Noel-Paton, Director-General of Ck>mmercial InteUigence,

observes that beet-sugar continues to rule the Indian sugar-market

;

he further exemplifies the extraordinary \'icissitudes of the trade by a

statement of the imports of beet and cane sugar, month by month, during

the year 1905-6. It is there shown that beet-sugar reaches India mainly

in the months of November to March, the last-mentioned month being AniriJ

the most important, while cane comes more uniformly throughout the

year, the chief months being August to October. Analysing the returns,

it is found that 3,432,393 cwt. were beet, the average value of which was
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9'2 rupees, while the share in cane imports came to 4,263,798 cwt. with an

average value of 10* 1 rupees ; but in 1906-7 the averages came to Rs. 8'2

for cane and Rs. 8"7 for beet. • '

" The previous financial year closed in March;, 1905, with the Bombay
price at Rs. 13-15-0 per cwt, and the European price of 88 per cent, sugar

at 136'. Sd. f.o.b. Hamburg. The highest point in recent years had been

reached two months before that time, when Rs. 14-5-0 was recorded in

Bombay. These high levels were due to several causes. The abolition

of the bounties in European producing countries and consequent reduction

of the internal sugar-taxes had led to a restriction of cultivation, and had

induced such expansion of domestic consumption as had not been foreseen."
• But the high prices attained brought their own cure, for they induced

at once an increase of some 16 per cent, in the acreage sown with beet in

Europe, and also a resort on the part of consumers to reserve stocks of

which the speculators had not had knowledge. After the opening of the

financial year 1905-6 prices fell steadily, and they gave way completely

about the month of July. Since July, the decline has been practically

continuous. Since the close of the calendar year the price in Bombay had
stood practically steady at Rs. 9-14-0 per cwt " {Rev. Trade Ind., 1905-6,

5). In the following year {I.e. 1906-7, 8) Noel-Paton recorded the further

stages in the decline already forecasted :
" The price of 88 per cent, beet-

sugar, f.o.b. Hamburg, was about 8s. ^d. in April, 1906, which is below

cost. Refined beet in Calcutta at the same time was quoted at rates

equal to lis. Id. per cwt., while the price in Bombay was 12s. \d., and in

Karachi lis. \0d. Mauritius sugar in Bombay was at the parity of

lis. ad. The highest for 88 per cent, sugar in London was 9s. l\d., reached

in September, while in Karachi refined sugar touched 12s. 4rf. in October,

and Calcutta was 12s. Id. in November. Throughout the statistical year,

Bombay remained steadily at 12s. Id."

Countries of Supply.—Of the cane-sugar supply perhaps the most
significant feature is the rise and growth of the Javan contribution, very

largely conveyed to Calcutta. In 1901-2 the total imports from Java were

446,686 cwt. ; in 1903-4, 1,335,548 cwt. ; in 1905-6, 1,685,391 cwt. ; and
in 1906-7, 3,304,366 cwt. A fair proportion of these were cheap

unrefined sugars, No. 16 and under,- intended to directly contest Indian

production of gur. The trade from Mauritius has for many years past

manifested a consistent and almost uniform expansion. In 1901-2 it came
to 1,759,203 cwt., in 1905-6 stood at 2,013,012 cwt., and in 1906-7 at

2,310,023 cwt. The only other country that need be mentioned is China.

The contributions from that country manifest extreme fluctuations, but

on the whole seem declining. The highest record during the past five years

was in 1902-3, while the figures for last year (1906-7) were the lowest,

viz. 51,279 cwt. Of beet-sugar, Austria-Hungary is by far the most
important source. As already mentioned, the years 1902-3, 1903-4, and
1904-5 manifested a marvellous curtailment, but the amount taken in

1901-2 was 2,257,928 cwt. ; in 1905-6, 2,340,717 cwt. ; and in 1906-7,

1,617,160 cwt. Commenting on these new aspects of the trade, Noel-

Paton observes, " Of the refined sugar, Java, which in 1905-6 ceded the

premier place to a beet-country, Austria-Hungary, resumes it (1906-7)

vdi)i a quantity largely exceeding that ever before imported from a single

<50untry. She supplied, in fact, nearly 31 per cent, of the entire arrivals.

The Other cane country, Mauritius, follows with 24*61 per cent, of the
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total. Austria-Hungary, diminishing her contribution by neariy 72S,fiOO

cwt., dropH tu the fourth place with 17*53 per cent, of th« total; and
Germany, with the largest arrivaU she has yet recorded, takes third place

with 21-7 per cent."

Thus it may be s&id that the Blauritiuft supplies of %ane^ugar have
hitherto been to Bombay what the Javan have been to Calcutta. But
all the same, beet-sugar may be viewed as having boguu seriously to contest

both these markets.

INTERNAL TRADE. Production and Consumption.—It has been
estimated that India produces a little over one ton per acre of^ (crude

sugar), or 2^ million tons for its total acreage, which, reduced to the

standard of refined sugar, would be, say, one milUon tons. If the

imports of about 400,000 tons be added, we obtain a total supply of 1|

million tons of refined sugar. Divided by the head of population, this

might be accepted as showing the consumption. But any such calculation

would be most misleading, because (1) we have no sort of certainty as

to the yield—a ton of gur per acre seems absurdly low ; (2) to the bulk of

the people a pound of gur very possibly serves the equivalent purpose of

a pound of refined sugar to other communities ; and (3) with a large

percentage of the people of India gur or sugar are unknown luxuries. It

has been stated that the per capita consumption of India is 35 lb,, a figure

based on the assumption that the supply comes to three million tons,

which from the above showing is probably double the actual amount.

This is compared with European countries, such as Germany, where it is

28 lb., and France 24 lb. There is perhaps little to be gained by such

calculations and comparisons. But it may be useful to examine the

returns of gur carried by rail and river as indicative of local production

and consumption.
Traffic by Rail and River.—The internal trade is returned in cwt. and

divided into two sections—(a) refined sugar and (6) unrefined sugar.

The grand total of the movements of the former kind came in 1906-7 to

5,984,425 cwt. Fully three-fourths of that amount is' usually distributed

from the seaport towns, and thus includes (with local manufactures) the

foreign imports. The shares taken were :—Bombay, 2,039,492 cwt.

;

Karachi, 1,863,451 cwt. ; Calcutta, 1,248,595 cwt. ; and Madras, 111,368

cwt. And these figures are relatively correct for at least the past five

years. The Calcutta supply ordinarily goes to Eastern Bengal and Assam,

572,591 cwt. ; to Bengal, 363,641 cwt. ; and to the United Provinces, 235,573

cwt. The Bombay supply goes to the Bombay Presidency, 843,067 cwt. ; to

the Central Provinces, 367,255 cwt. ; to the United Provinces, 358,530 cwt.

;

and to Rajputana and Central India, 241,363 cwt. The Karachi supply

goes principally to the Panjdb, 1,427,823 c\»'t., and to Sind, 345,593 cwt.

But Calcutta has, however, manifested a remarkable expansion which is

most significant. In 1900-1 exports from CalcutU by rail and river were f^*«»^

477,636 cwt. ; in 1901-2, 505,789 cwt. ; in 1902-3, 567,200 cwt. ; in cSST*^

1903-4. 839,210 cwt. ; in 1904-5, 1,002,185 cwt. ; in 1905-6, 1,059,416

cwt. ; and in 1906-7, 1 ,248,595 cwt. This perhaps is the direct expression of

the expanding foreign imports. Thus in 1900-1 Bengal (CalcutU mainly)

imported 1,342,034 cwt. of refined or crystallised sugar, and that figure waa

gradually augmented until in 1904-5 it stood at 2, 107,461 cwt., in 1905-6 at

2,197,303 cwt., and in 1906-7 at 3,305,860 cwt. The increasing imporUnoe

of Calcutta in the foreign sugar trade is a feature of great consequence.
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Of the consuming provinces it is curious to observe that in 1906-7 the

Panjab heads the list with 1,664,133 cwt. ; then comes Bombay, 869,528

cwt. ; the United Provinces, 712,559 cwt. ; Eastern Bengal and Assam,
603,223 cwt. ; Central Provinces, 487,717 cwt. ; and lastly, Bengal,

465,493 cwt. These figures would seem somewhat at variance with the

opinions often advanced (and mentioned above) that the imported sugars

are mainly consumed in the regions of low Indian production. By way
of illustration it may be mentioned that the imports into the United Pro-
vinces by rail were in 1900-1, 316,722 cwt. ; in 1901-2, 492,921 cwt.

;

in 1902-3, 385,125 cwt. ; in 1903-4, 614,355 cwt. ; in 1904-5, 533,580
cwt. ; in 1905-6, 752,091 cwt. ; and in 1906-7, 712,559 cwt. These
provinces are the headquarters of Indian cultivation, and even there

foreign sugars seem to be finding a profitable market.
The traffic in Unrefined sugar carried by rail and river came in 1906-7

to 9,420,832 cwt : The chief exporting centres (as might have been inferred

from the Agricultural Statistics) are the United Provinces with, in 1906-7,

4,054,814 cwt. : consigned to the Panjab, 1,479,307 cwt. ; Rajputana and
Central India, 1,395,301 cwt. ; Bombay, 363,912 cwt.; Bengal, 287,866 cwt.;

the Central Provinces, 204,988 cwt. ; the balance in smaller quantities.

Next may be mentioned Calcutta with 1,958,828 cwt.: to Bengal, 1,005,932

cwt., and to the United Provinces, 468,063 cwt. Then Bengal, with an
export of 1,190,857 cwt. : sent to the United Provinces, 380,831 cwt. ; Cal-

cutta, 250,230 cwt. ; the Central Pro\dnces, 198,377 cwt. ; Eastern Bengal
and Assam, 159,380 cwt. ; Rajputana and Central India, 121,374 cwt. The
other exporting centre is Madras, 887,837 cwt. : to Madras ports, 361,693
cwt. ; Bombay, 215,871 cwt. ; and the Nizam's Territory, 137,659 cwt.

We thus learn that Rajputana and Central India were the most important
consuming provinces of the gur carried by rail and river, viz., in 1906-7,

1,857,989 cwt. ; then followed the Panjab, 1,608,556 cwt. ; then Bengal,

1,331,406 cwt. ; next the United Provinces, 920,815 cwt. ; Bombay,
822,158 cwt. ; Central Provinces and Berar, 801,722 cwt. ; and Eastern
Bengal and Assam, 724,821 cwt.

Perhaps the most significant fact brought out by these returns is the

dependence of Rajputana and Central India, as also of the Panjab, for their

supplies of gur on the provinces of India, and for crystallised sugar on
foreign countries. Another very striking peculiarity is the small share

taken by the Madras Presidency in the returns of internal trade, a circum-

stance perhaps due to the greater success of the Aska and other Madras
Presidency mills in meeting local demands.

Coastwise: also Trans-frontier.—These do not in any material respect

modify the chief features of the- internal trade, and need not therefore be
here specially reviewed.

D.E.P.,
vi., pt. ii.,

385-6.

Early Records.

SALEP.—The name given to the dried tubers of various species of

orchids, such as Eulojthia {D.E.P., iii., 290-1) and Orchis {D.E.P., v.,

492-3). It is commonly known in India as salab- (or salep) misri {= Salep
of Egypt).

According to the authors of Hohson-Johson, salep is correctly identified by
Ibn Baithar with the eatyrium of Dioscorides and Galen. Perhaps the earliest
reference to ealep, in connection with India, is to be found in the Voyages of Ibn
Batuta, of date 1340 (French ed., 1855, iii., 382), where amongst the provisions
given to the travellers by the Sultan of Delhi, salip is mentioned. Again, Alex-
ander Hamilton {New Ace. E. Ind., 1727, i., 124-5) speaking of Tatta on the
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' >r flt<lda and pir'U^na,

Thwy dry Ji Jwtrd

<irt-«ui it lu ton And r>ofle«

iro of opinion that it fai a
' <•• •KtAinMJ in the Imliaa

•f Mveral apeelOT of
•- {monkand or Lahof
iM of a fow oth«r Mnar*.
•«n. Pi^mln nnd Bofchawi

;

r • MinaM>it(tt,

I»«M

BarnyWi

river InduB, ««ys : "They hove a frtiit, tli"'

called aalob, ubout th» size of a f>e<ich. tint

before thoy u«o it, nnil being boati •

are, and take it with powdered h'

jjreat n>8torative to ilpcayetl animul ........

Imz&rs haa \yoen tMcHrtaintHl to be chietly th(<

MHlophin, viz. ''. rtttHi^emti'lm, K. $tutln iiii<l /

lealep of t)>o shops), though proba) '

and in produced on the hilla of Ai
but tlio Niluiri hills and Ceylon »u

The saU'p of Euro|>ean comtnerfe in ]<
extent from (Jernmny. etc., deriviMl m(iiiii\ umih wh
The tubers are due up after the plant Ium flowered, and th- -n onea are
washed and Het uHido, and suhmMjucntly strung on threads, . .. .. ..Jid dried in

the sun or by artificial heat. The commercial article is roet with in three forms

—

palmate, large ovoid, and small ovoid.
Various substitutes are sold in India. The kind known oa Royal Saiep •ht*-r»t^tm.

{bddshah aalab) has been identified as being derived from a «pe«>je5 of tmnm
( A. Maritfaitti. Batter, Bot. Mag., t. 6707 ; Aitchison, AnnaU of Hot'. tO. iii..

149-55) : while the tuberous roots of AmptimaMm mtimeim4»Hm ualaya

and Panj&b) and of A. r^<>«me«>ii» (D«' • the white mu.-!'! ../*.. I..

343-G) ; fiitfiiUf/o ot-rhtnirtri, tho bin (D.E.P., ii.. '>•<> i . uul cer-

tain species of Uabemifia are also so i..., ,. ,\vatt, (^i>,n,,t 1 .".r.i, L' i^^tr Jnd,,

1899, 13). Besides these substitutes an imitation sa! of potatoes and
gum (knov^'n as banaivati aalab), is largely manufaotui< - Indian market.

A considerable Trans-frontier trade exists in salep trout Aiuhaniatan, Persia, trmi^
Baluchistan and Bokliara into India. A little trade is aUo done in «v>n*K«ting

and drying in India itself, mostly Kashmir and Lahoul, the tuber- >. i.im

inttfoitn, but the bulk of the ordinary article met with in the co! -

ported by sea into Bombay from Persia and the Levant. [Cf. Mudum, or.

Comm., 1813, i., 108-9 ; Pharmacog. Ind., iii., 384-7.]

vi., pt. ii-.

383-430.
Salt.

SALT, SODIUM CHLORIDE: Ball, Man. Earn. Geol. Ind.,

iii., 475-92 ; Blanford, Mem. Geol. Surv. Ind., 1865, iv., 215 ; Wynne and

Warth, 1875, ix., 89, 299 ; Wynne, Geol. Salt Range, 1878, xiv., 1-294
;

Oldham, Rec. Geol. Surv. Ind., 1871, iv., 80 ; Memo, on Systems and Methods,

Admin, of Salt Deft, and Rev. in India, 1894 ; Watt, Rev. Min. Prod.,

1894-6; Direclor-Gen. of Stat. Rev., 1899-1903; Holland, Rev. Min.

Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., 78-86 ; 1906, xxx\-i., 79-81

;

Imp. Gaz., iii., 236 ; Gaz. of India Extra., March 21, 1906. Common Salt,

Table Salt, namak, nimak. Ion, nun, mitha uppu, lavanam, Idvana, sa, etc.

History.—Salt in India is perhaps contemporaneous with the birth of Hi«t«y,

Indian agriculture. Its most ancient Sanskrit name, Ldvana, has few, if

any, other meanings than salt or saltness. Susruta, the father of Indian

medicine, speaks of four kinds of salt, and these correspond with the four

chief grades known to-day, viz. Saindhava, the rock-salt of Sind and Kohat

;

Sdmvdra, produced from the sea ; Romaka or Sdkam bari, Sambar Lake

salt; and Pdnsuja or Ushasuta, salt produced from saline earth. In

modem commerce, according to Mr. A. S. Judge, there are in Calcutta

some thirteen forms or grades of salt, as for example :

—

(1) English panga salt, imported from Liverpool, Middleeborough. Hartlepool Motea

and Bristol—the bulk conoing from the mines of Cheshire. This is consumed in O—^
the greater part of Bengal and Assam. (2) Hamburgh—a rock salt obtained

from the mines. (3) Aden karkach salt, manufactured from sea-water by aolar

evaporation. (4) Aden crushed salt. (5) Rawayah kto'kaek salt—this oomea

from the African coast of the Red Sea. (6) Rawayah crushed salt. (7) Salif

karkach salt—this also comes from a port (Salif) on the AMoan coast. (8) Salif

crushed salt. (9) Salt from the Persian Gulf—this used to be brought by the

Arab sailing-ships, but as these are rapidly disappearing the trade is on the

decline. (10) Bombay karkach salt. (11) Spanish karkach salt—this is im-
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ported from Tarravieja in Spain and is obtained by solar evaporation. (12) Port
Said karkach salt. (13) Madras karkach salt—this is imported by Calcutta from
Coconada, Vizagapatam and Tuticorin. It is obtained by solar evaporation,
has a brown appearance, is gritty, and accordingly not much in demand.

Influence Although India possesses a mountain range of rock-salt, immense beds of
of Transport. salt-bearing soils and a vast extent of salt lakes, as well as many hundred miles

of sea-coast where sea-salt might be manufactured, the conviction prevails that
it will not paj' to carry salt over more than some 300 to 400 miles, by internal

routes, from any centre of supply. Moreover, the export traffic of India originates

shipping that practically conveys salt as a ballast cargo, the profit being in the
return cargoes. It is on these and such-like considerations that Bengal has always
been largely dependent on external sources. Owing to the immense amount
of fresh water poured into the Bay of Bengal, it does not pay to manufacture
sea-salt near Calcutta.

Supply. Sources of Supply.—Holland gives the following classification :

—

"
(1) Sea-water, from which 61'8 per cent, of the total production was

obtained during the period (1898 to 1903) ;

"
(2) Subsoil water and lakes in areas of internal drainage, in both

of which the origin and mode of concentration of the salt are the results

of essentially similar natural processes. From these sources about 27

per cent, of the total was obtained ; and
"

(3) Rock-salt beds, from which ir2 per cent, of the total w^as ob-

tained by mining and quarrying."

Mining. Salt Mining in India.—There are three chief centres—the Salt Range
of the Panjab, the Kohat hills, North-West Frontier Province, and Mandi
State in Kangra district, Panjab. These have produced, for the five years

ending 1903, the annual average of 109,000 tons, of which 81 per cent, is

obtained from the Salt Range, 14*5 per cent, from Kohat, and 4-3 per cent,

from Mandi.

The following particulars mav be here given from Holland {I.e., 1905,

83-5) :—
Salt Range. " The chief deposits of rock-salt are in the so-called Salt Range of the Panjab,

where the seams of salt and included marl partings have, where worked in the
Mayo mines at Khewra, an aggregate thickness of 550 feet, of which five seams of
pure salt make up 275 feet, the rest, known as kolar, being too earthy and impure
to be marketable. These beds occur in a formation lying directly underneath
beds of Lower Cambrian age, but it is suspected that they may be of Lower
Tertiary age, like the other salt deposits of this part of India, and that they have
arrived in their present apparently anomalous position by an overthrust of the
older fossiliferous beds.

" Mining for rock-salt is carried on in the Mayo mines, Jhelum district, the
Warcha mines in the Shahpur district, and across the Indus at Kalabagh. The
rock-salt in this area varies from white to brick-red in colour, and thus differs

in colour from that of the Kohat area.
" The most important of the mines in the Salt Range are the Mayo mines

near Khewra (32° 39'
;

73° 3'). In this area salt-quarrying was practised for an
unknown period before the time of Akbar, and was continued in a primitive
fashion until it came under the control of the British Government with the
occupation of the Panjab in 1849. In 1872 the system of mining was reorganised,
and the work now in operation was planned out by Dr. H. Warth, late Deputy-
Superintendent, Geological Survey of India.

" The rock-salt being raised in the Mayo mines has, on account of its piu-ity,

a wide distribution. A recent analysis of one of the seams gave the following
results :

—

" Sodium chloride 98-86
Sodium sulphate
Sodium carbonate
Magnesium chloride

Moisture .

.

.

.

0-57

trace
nil

0-08

"99^51
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MINING AND EVAPORATION ODIUM
" In the WHroliti niinn, Bhahpur diiitrict, th« WNun of ropk-««lt baiaf worked

is 20 feet thick, with a oii»-r<M)t partiiix of iiuirl. dipping 3U' to iIm N.N.W.
" About two inilMt E.N.E. uf Kuhibagh on the Indus, rook-Mlt i« worked

in open quarrioH <»ii the oiiHt iilupe of Sandngar hill.
" Tlie rook-salt raided in the Cit-IndiM inimw and Kalslmxh quarrlM ia prin*

cipally consumed in the Fanjab and Nort>t-\Vo«t Frontier lYuvjnee. During
the past nix years the average annual saleH in theee proviooea Mnounled («
70,0(14 totii4, or K2-3 per cent, of the total. In the aaine period the rook-ealt aaot
to the I'liited ProvinceM averaged 10,040 tons a year, or 11*3 per cent., whilet ae
much lis 5-7 per cent, of the total salee, or an annual average of 4,09S Unm,
reached as far aa Bihar, and smali eonaignmenta of about 10 ton* a year were
despatchoil to Lower Bengal. The average annual amount of S80 tona wliieh
entered Sind formed 0*7 per cent, of the laiea for the year* 1897>8 to ltfOi-3.

" The Kohat salt is grey in colour with transparent patehea. It ia worked
in open quarries, and the masfieA expoaed may be regaroed aa practically inex-
haustible at the present rate of output. In the anticlinAl at Bahadur Khel,
where the salt is seen to be at the base of the Tertiary ayatem, the bed*can be traced
fur a distance of about eight miles, with an exposed thickneaa of over 1,000 feet.

" In Mandi State, rock-salt is worked in <jpen quarries near the faulted
junction of the Tertiary and the older unfossiliferous rucks at Quma and Drang.
The Mandi salt is of a dirty plum-colour, containing earthy impurities which
bring dowai the available sodic chloride to 00 or 70 per cent."

Salt-evaporation ia India.—This may be referred to two sections

—

(a) direct evaporatiou of sea-water
; (6) subsoil and lake brine. The

former is chiefly conducted at Bombay and Madras, these two presidencies

usually contributing between them about two-thirds of India's total salt

supplies. Holland {I.e. 89-91) observes :

—

" Of the salt produced in Bombay, about 78 per cent, was obtained from
sea-water, the rest being manufactured from subsoil brine at Kharaghora and
Udu on the border of the lesser Rann of Kach, and possibly derived from in-

filtrated sea-water. The Madras salt is practically all made from sea-water, a
very email quantity of spontaneous salt being collected at Pandraka in the
Masulipatam Sub-division.

" The chief raanufeicture of salt in Burma takes place also along the sea-coast,
but subsoil brino is evaporated at various places in Upper Burma, notably in
Lower C'hindwin, Sagaing, Shwebo, Myingyan, and Yamethin districts, and in

smaller quantities in Minbu and Meiktila, as well as at Mawhkotj in Hsipaw State.

During the past six years the average annual production of this salt in Burma
h£i8 been 3,432 tons."

" In Sind 88 per cent, of the salt raised during the years 1 898-1903 was ob-
tEuned from sea-water, and 12 per cent, from the Saran and Dilyar deposits on
the edge of the great desert."

" The second form of occurrence " (subsoil and internal lake brine) " ia

characteristic of areas in which evaporation of rain-water is excessive compared
to rim-off, and the salt recovered in these areas is that merely arrested on its

journey to the sea. where, in the same way, it is concentrated by evaporation of

the water. The most prominent of such areas is the desert-belt of Rajputana,
including the salt-lakes of Sambhar, Didwana, Falodi Lonkara-sur and Kachor-
Rewassa, with a brine-impregnated subsoil along the whole valley of the Luni,

as well as the country to the west in Sind around the Rann of Kach and the delta

of the Indus. To the north of the Rajputana coiuitry subsoil brine is raised and
evaporated for salt in a cluster of villages in the Sultanpur njahal, south-west

of Delhi. Other places occur in parts of the United Provinces and in Berar.

where large quantities of salt were formerly obtained from subsoil brine in the

alluvium of the Purna river. In Gwalior State salt is regularly manufactured
from subsoil brine, the average annual production during the years 1898 to 1903

having been 434 tons. In Bihar a small quantity of salt it separated in the manu-
facture of saltpetre." The returns for the past four years in Bengal show an
average of 106 tons per annum produced.

Sambhar Lake.—F. Ashton {Agri. Ledg., 1900, No. 13), Deputy

Commissioner of Northern India Salt Revenue, wrote a brief account of

the salt industry of India, also a highly instructive and copiously illus-

trated statement of the Sambhar Lake salt and the other salt works of
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Rajputana (Journ. Ind. Art Indust., 1901, ix., No. 73). He tells us that

the salt industry of Rajputana produces about 200,000 tons a year and
meets the requirements of 59 millions of people. The Sambhar Lake,

it is believed, has been worked for salt for the past 1,400 years. It is

about 20 miles in length, the breadth varying from 2 to 7 miles, and it

covers an area of 90 square miles. The surrounding country is sandy
and sterile, with the great Indian desert to the westward. The density

of the lake brine varies with the annual accumulation of water. In years

of normal rainfall it is about 3° Beaume (the density of sea-water), but
when very full is considerably less, and during years of drought it may
be as high as 10° Beaume.

The lake was taken over by the Indian Government in 1871, and since

that date has yielded 4 million tons of salt. It lies within the boundaries

of the Native States of Jaipur and Jodhpur. Holland remarks that
" the Sambhar Lake is a silt-filled depression in the Aravalli schists and
gneisses, in which a body of mud and sand with kankar and gypsum (some
75 feet thick in what appears to be about the centre of the depression)

includes from 2 to 12 per cent, of sodic chloride, with smaller quantities

of sodic sulphate, sodic carbonate and potassic sulphate. Every year

the water brought in by the rivers, which are in flood during the monsoon,
forms a lake some 60 square miles in area and 2 to 3 feet deep. The
water, which is fresh when it first comes in, takes up salt from the accumu-
lated stocks in the silt and forms a strong brine, which is partly led into

prepared enclosures [kyars) for the separation of the salt by solar evapora-

tion, partly isolated by temporary reservoirs constructed and cut off bodies

of the lake-water in anticipation of the recession towards the centre during

evaporation, and partly forms a thin crust of white glistening salt on the

bed of the lake, where it is allowed to remain until the arrival of the next
monsoon and the usual annual flooding of the lake."

" During the past few years the quality of Sambhar salt is said to have
depreciated, and it has been suspected that the large quantities which
have been removed have at last made an impression on the great stores of

salt which must have accumulated in the lake silt, appreciably raising the

proportion of the associated compounds sodium sulphate, sodium carbonate

and potassium sulphate."

In the Records of the Geological Survey (1905, xxxii., 81 ; xxxiii.,

100-2) will be found a highly instructive refutation of the opinion

that the supply from Sambhar was decreasing. " The rise in the pro-

portion of other salts is small and possibly at present unimportant ; the

rise in the level of the silt is perhaps more serious ; but, whatever may
be the cause, it would be humiliating to watch the failure of this lake,

when one knows for certain that it contains, in its uppermost 10 feet of

silt, enough salt to supply the requirements of this section of the Salt

Department for another 300 years."

Ashton explained that the manufacture of salt at the lake is dependent
upon the monsoon rainfall. " This," he says, " greatly varies from year

to year, and the outturn of salt fluctuates in accordance with the quantity

of the brine in the lake. The greatest quantit}^ produced in any one year

has been about 260,000 tons, and during a year of excessively heavy
rainfall only about 3,300 tons were obtained."

After Sambhar, the Pachbadra salt source is next in importance. This

is situate in Jodhpur (Marwar, as it is well named—the land of death).
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The town of Pachbatlra has a population of 5,000, and tondt on tb« right
bank of tho Luni (the salt) river and at a distanoe of 40 milea from tho
city of Jodhpur. The salt is found in the upper end of a sand*valley, the
salt-bearing tract being about six miles long and under two miles wide.
All over that area brine-springs exist, and from these the salt is mftna*
factured. In 1878 the Government of India purchased by annual sobtklT
complete control of these brine-wells, the pro<luction of which is abo<rt
30,000 tons. Pits of an average length of 230 feet and a breadth of 60 feei
are dug to the level of the briae-springs and become filled with brine to a
depth of 3 feet. Thorny branches of Li/rium riiroptfitin are thrown
into the pits and the salt precipitates on these, thus causing more flow of
brine. The density of the brine varies from 20® to 26* Beaumi.

The salt source of Didwana is also situate in Jodhpur at a distAoee Didwan*.
of 40 miles N.W. of Sambhar Lake. The supply of brine is abundant
and believed to be inexhaustible, and in the dry climate of the desert
manufacture could be carried on for nine months of the year. The rainfall

has no effect on the salt-producing capabilities of this source. Since the
Government acquired sole rights (1878) about 300,000 tons of salt have
been made. The cost of production comes to lOd. a ton and it is sold at
Is. 8d. a ton, but the want of sufficient means of transit restricts the
traffic. The Didwana salt is practically all consumed in Rajputana and
the adjoining districts of the Panjdb. During the years 1897 to 1903
the annual average production came to 10,502 tons.

These salt-wells thus occur in what may be viewed as a former bed of HZach.

the Luni river ; and lower down in the present basin, just before the river

debouches into the Rann of Kach, a large delta is formed through which
during floods numerous channels carry the waters to the sea. In the

dry months of the year, when the bed of the main stream is perfectly dry,

brine percolates into the tributary channels and salt is formed naturally

in thousands of tons annually, only to be swept away when the river comes
down in torrents with the monsoons.

THE SALT DEPARTMENT.—In 1894 the Government of India had Salt De-

a Memorandum prepared, as a conspectus of the systems and methods of psrtment.

the administration of the Indian salt revenue in all its branches and in

all provinces. There may be said to be four centres of administration

—

(1) Bengal, (2) North India, (3) Bombay and (4) Madras. These are

briefly as follows :

—

1. Bengal.—" Bengal and the greater part of Burma obtain their salt BengaL
by importation. Under the Muhamraadan rule a tax was levied on salt ^^
by means of imposts on the privilege of manufacture, and by duties on

the transport of salt from the places of manufacture to the interior of the

country. Later on a system was gradually matured which provided for

the control, the manufacture, and sale at the agency to the Company's

servants. This was introduced by Olive and perfected by Warren Hasrings

in 1765 to 1780, and it survived in a modified form till 1862. A Govern-

ment salt monopoly similar to that which existed in Bengal was introtiuced

in the Madras Presidency at the beginning of the 19th century. In

Bombay salt did not become a considerable source of revenue till 1837.

" The trade in Cheshire salt rose to importance about the year 1836,

and thenceforward imported salt gradually ousted the Native product in

Bengal proper, until by 1873-4 local manufacture had ceased and the

accumulated stocks had become exhausted. The dampness of the climate
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and the large amount of fresh water discharged into the Bay of Bengal

by the Ganges and the Brahmaputra tell against efficient salt-manufacture

on the Bengal coast, but the manufacture of salt was not finally abandoned

in Orissa until 1898. Nearly half the salt imported into Bengal comes
Liverpool. from Liverpool, and the rest principally from Germany, Aden, Maskat,

Jeddah, Bombay and Madras. Since the construction of the railway along

the east coast, Madras salt transported by land has begun to compete

successfully with the imported commodity." [Imp. Gaz., iv., 248 ; Geake,

Repts. Admin. Salt Dept. Beng., 1906 ; Keith, Repts. Admin. Salt in

Burma, etc.]

2. North India.—This embraces the United Provinces, the Central

Provinces, Rajputana, Central India, the Panjab, and the North-West
Frontier Province. Its sources of supply are Sambhar, Didwana, Pach-

badra and Sultanpur evaporation works, and in addition the salt-mines

of the Salt Range of Kohat and Mandi.

Under the Sikh Government salt was one among forty-eight articles

liable to customs, excise, town or transit duties. But the Sikh Government
did not establish any system of management nor a fixed scale of duties.

Since taken over by the Government of India the manufacturing and
preventive operations have been directly controlled by the Northern India

Salt Departement. " Along with salt duties, the British administration

inherited an immense number of transit duties, levied at intervals along

the trade routes under a system requiring elaborate customs arrangements

and involving an intolerable hindrance to trade and communication. In

1843 the transit duties, with the exception of those on cotton and sugar,

were abolished, and the loss of revenue was partly made up by enhancing

the Provincial salt duties. The cotton duties were abolished in 1855,

while the salt duties were gradually raised until in the period from 1869

to 1877 the salt tax in Lower Bengal was Rs. 3-4 a maund, in the Upper
Provinces Rs. 3, in the country beyond the Indus a few annas, and in

Madras and Bombay, Rs. 1-13 a maund. The salt sources of Rajputana
belonged to the Native States in which they were situated, and duty was
levied on their produce when it crossed the frontier. These arrangements

Customs-line. could be maintained only by stringent preventive measures. To prevent

untaxed Rajputana salt, and the lightly taxed salt from the south and
west, from coming into Northern India, it was necessary to maintain a

customs-line extending for nearly 2,500 miles, from Torbela, near Attock
on the Indus, to the Sambalpur district of Bengal. The line was guarded

by an army of nearly 13,000 officers and men, and consisted, along a large

part of its course, of a huge cactus hedge supplemented by stone walls and
ditches. It must be remembered, however, that this line took the place

of a more annoying system of innumerable customs ports scattered

throughout the interior of the country."
" In 1870 the Government of India acquired a lease of the Sambhar

Lake, with a view to increase and cheapen the supply in the United Pro-

vinces ; and in 1874 over 760 miles of the eastern portion of the line were
Abandoned. abandoned, the trade in this direction having concentrated itself on the

railway route. The necessity of changing the whole system was at the

same time indicated by Lord Northbrook, and a few years later Lord
Lytton's Government was able to acquire the remaining salt sources of

Rajputana and to equalise the duties throughout the greater part of India.

Treaties were made by the Native States concerned, and in 1878 the Bengal
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duty was lowered to R«. 2-U a raaund, and the ' hem India
to Rs. 2-8. At the same time the duty in Madntn vnn nua«d
from Rs. 1-13 to Rs. 2-8 a mauiuj. The v> was
abandoned in 1879, with tho exception of a p*. „ Indua,
maintained to prevent the still lightly-taxed Kohat lalt from b«ing
smuggled across the river" {Imp. Oaz.', iv., 260-1). [Cf. RepU. Admin.
N. Ind. Salt Deft. ; Drew, Jummoo and Kashmir, 297-301 ; Lawrence,
Valley of Kashmir, 1896, 39S-5.J

3. Bombay.—Salt is produced in Bombay for local oonsumption and
for export both by land-routes and sea to Central India, Rajputana. the
Central Provinces, the United Provinces, the Niiam's Territory, MaUbar,
Madras, Bengal and the Straits. Under existing arrangemente ezporta,

both by land and sea, pay full excise duty to Bombay. By an Act of 18S7

the manufacture of salt was placed under restrictions, and both locally

manufactured and imported salt were subject to a duty of 8 annaa a maund.
This was gradually raised until in 1888 it had become Rs. 2S, and in 19U3

was reduced to Rs. 2, and in 1905 to Rs. 1^ per maund. The excise system
is followed, viz. licenses are issued to private manufacturers at approve*!

places which are guarded, and whence no removals are allowed except on
payment of the duty. In Gujarat all the works in British territory are

the property of Government. The two chief centres are Kharaghora on
the borders of the Rann and Dhardsna on the coast of Surat. The Khara-
ghora salt is in large crystals made from brine-wells. [Cf. Admin. Repts.

Bomb, and Sind.]

4. Madras.—Madras salt is practically all made from sea-water. Little

is known of the salt system of Madras prior to the establishment of the

Government monopoly in 1805. Under this system private manufacture

was permitted, but all the salt made had to be sold to Government. The
salt was resold by Government at a price calculated to include purchase-

money, storage, transport and other charges reduced to an average for

the whole Presidency. Later on the excise system was introduced, but

this has never been enforced universally, and hence there are two systems,

one in which the produce has to be sold to Government, the other in

which salt privately made can be dispensed as the owner pleases,

but only after paving the dutv. [Cf. Admin. Repts. Depl. S<M Rev.,

1895-6 to 1904-5 ; "Z>w«. Gaz. Bellary, 177-9; Ananiapur, 127-8; South

Arcot, 234-6; etc.]

PRODUCTION AND TRADE.-Consumption and Taxation.—'' Dur-

ing the six years, 1898 to 1903, the average annual production of salt

in India amounted to 979,572 statute tons." And following on the

shrinkage of 1903, there was a great increase on production in 1904, vix.

to 1,171,050 tons, in 1905 to 1,291,137 tons, and in 1906 to 1,225,280

statute tons (= 1,244,939 metric tons). Thb exjpansion was mainly in

Bombay and Madras sea-salts. The output of the former in 1903 was

267,619 tons, in 1904 it expanded to 430,409 tons, but in 1905 became

425,090 tons, and in 1906, 390,535 tons ; while in the latter (fiJadras) the

production in 1903 was 244,923 tons, in 1904 it became 356,834 ton«, in

1905, 388,646 tons, and in 1906, 412,717 tons. During the five years

ending 1906-7 the Imports of salt have been :— 1903-4, 446,659 tons

;

1904-5, 486,980 tons ; 1905-6, 464,531 tons ; and 1906-7, 467,949 tons,

valued at Rs. 66,77,390 (£445,159). The total supply may thus be ob-

tained by adding together the production and imports ; thus in 1903-4
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it was 1,426,131 tons, and in 1904-5, 1,657,185 tons ; hence home pro-

duction in the former represented 68 per cent, and in the latter 70 per cent,

of the consumption.

It is thus evident that the reductions of the duty on salt, made suc-

cessively in March 1903 and March 1905, stimulated consumption ; all

the provinces except Bengal (which draws its supplies from Liverpool and
Germany) have shown an increased consumption. From 1888 to 1903
the duty throughout the greater part of India was Rs. 2-8 a mauud of

82f lb., but in the latter year this was reduced to Rs. 2. Again, in March
1905, the general rate for India, except Burma, was reduced to Rs. Ih per
maund. A further reduction was made by the budget of March 1907,

and " the tax is now levied at the uniform rate of one rupee per maund
over practically the whole of India and Burma" {Mor. and Mat.
Prog. Ind., 1905-6, 75).

Customs and Control.—It has been fully exemplified that in

the production of salt in India there are two chief operations : (1)

mining and (2) evaporation. Under the supervision of the various de-

partments, preventive establishments are maintained, to guard against
illicit traffic in salt removed from natural deposits ; from manufactories,
whether owned by Government or private persons ; and from saltpetre

refineries, etc. The traffic coastwise is also subject to supervision, and
special measures have been undertaken to check smuggling from French
and Portuguese, as also from Native State, territories. Briefly, however,
the modern policy has been to work salt so economically and scientifically

that the tax may assume the form of ordinary profit on production and be
collected before delivery to the traders, so as to place its subsequent move-
ment free of all restraint. This, when contrasted with the vexatious and
expensive system inherited by the British administration, will be seen to

be a vast improvement. Salt is readily available throughout the Empire,
its price has been equalised, facilities of traffic increased, and a system of

credit established. " At the present day, for example, a trader of the
United Provinces wishing to obtain Sambhar salt has merely to deposit
his money at the nearest treasury, sub-treasury, or appointed railway-

station or post-office, in order to receive his consignment without delay
or trouble, at any railway station he chooses to name. In Madras the
trade in salt is facilitated by a credit system, under which a merchant on
depositing securities (with a slight margin for fluctuation of price) receives

a six months' credit for payment of duty on which he can draw from time
to time. A similar system, but with a shorter credit period, obtains in

Bombay" {Imp. Gaz., I.e. 252).

The following statement exhibits the imports from foreign countries

and the production of salt within India in relation to consumption and
revenue :

—

Imports in Production in Total Supply in

Maunds. Maionds. Maunds.

1890-1 10,790,319 28,649,890 39,440,209
1895-6 11,443,572 30,865,566 42,309,138
1900-1 9,810,587 27,363,449 37,174,036
1901-2 14,346,947 30,000,077 44,347,024
1902-3 11,835,449 28,316,479 40,161,928
1903-4 12,460,259 22,400,971 34,861,230
1904-5 13,301,600 30,058,737 43,360,337
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these fignrei and to show tbe.qu«ntitr ooB«usuml Conaump-
•' realised, the foUomug table i»ay now be given :— ^^°'

Quantity in Ma»iod»
CSonmuned.

Doty to Be. Beallaed.

24.297.7aO
27.3as.Aoe
3l.U90.O02
33.2H0.73H
34.fi80.n81

35.81A.283
3H.377.5A0

40.729.000

0.89.M.SIO
6.76.04.790
n.02.48.710

7.98,10.780
0.31.14.370
it.7S.a7.7M

7.60,18.401
,«,OA.il6.000

Theiie tables show the share of the salt of India that ib drawn Irom
foreign countries—approximately a little over one-third the annual
supply—the quantity passed into consumption, and the duty realiMd
therefrom. In 1875-6 the consumption was 21^ million maumU, in

1904-5 it had expanded to 39^ million maunds, and in 1905-6 to 40|
million maunds. The consumption steadily progressed and was little,

if at ail, affected by the fluctuations in the rate of duty charged.

But during the years 1904-6, while the duty declined materially the

consumption made a record expansion. And it may be added that

more recent forecasts would seem to show that the increase may aooa
compensate for the reduction in rate of revenue. The demand for salt

would doubtless decrease in the affected areas, and yet a study of the

figures of salt consumption by themselves for the whole of India during

the past thirty-five to forty years give iio sort of indication of the years

of famine included within that period. The progression has kept pace

with the increase in population, and has been little if at all affected either

by famine or taxation. If surrendered to private enterprise the price all

over India would rise and become unequal, thus leading to numerous
difficulties and hardships. Thus it may be said salt is administered on a
commercial basis and the profit secured returns in lessened taxation.

The returns of the salt trade manifest a continuous expansion with

periods of sudden development rather than of shrinkage. Thus, for

example, in 1878-9 the consumption was 25J million maunds and in the

next year it became close on 28 million. So again, in 1883-4, the con-

sumption was a little over 30^ million maunds, and in 1884-5 it became

33 million maunds. In only two years are material shrinkages manifested,

viz. 1885-6 and 1888-9, yet in these the effect was only temporary and did

not in any way disturb the steady advancement. It is well known that

seasons of deficient supply occur from climatic conditions retarding

production, and the years 1885-6 and 1888-9 are likely to have been of

that nature. At the present time salt sells on an average at one halfpenny

a pound throughout the greater part of India, and still produces a net

revenue of 5 to 6 million pounds sterling. The incidence of the tax prior

to 1903 was 4-9 annas per head of population, and by recent enactnaenta

it became only 4 annas (4 pence a head), the sole contribution of a large

percentage of the people to the administration.

Uses.—It is needless to enumerate the numerous purposes served by

salt. It is used as an article of food, as a manure, in fish-curing (see

p. 546), vinegar purification (see p. 1111), etc., etc.
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SALTPETRE, NITRE OR POTASSIUM NITRATE : Ball,

Man. Econ. Geol. Ind., iii., 499-501 ; Watt, Agri. Ledg., 1902, No. 5, 111-4
;

Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv. Ind., 1905,

xxxii., 86-90 ; also Rev. Min. Prod. Ind., 1906, xxxvi., 81 ; Hooper, Repts.

Labor. Ind. Mus., 1902-3, 23-4 ; 1903-4, 37 ; also Agri. Ledg., 1905, No. 3.

The term Saltpetre is used to designate nitrates found in a natural state

in many parts of the world, chiefly South America, Spain, Persia, Hungary
and India. In the last-mentioned country the salt bears the following

vernacular names :

—

suriaTchar, sTiora {sord), foiti-lufpu, veti-uppa, san-

daiva, ydnzin, etc. Shord is its Persian name Sanskritised into sordka.

Occurrence.—According to Holland, the necessary conditions for the

formation of saltpetre in a soil are
—

" (1) supplies of nitrogenous organic

matter
; (2) climatic conditions favourable to the growth and action of

Winogradsky's so-called nitroso- and nitro-bacteria, converting urea and
ammonia successively into nitrous and nitric acids

; (3) the presence of

potash ; and (4) meteorological conditions suitable for the efflorescence

of the potassium nitrate at the surface."

The necessary combination of characters is to be found in a marked
degree in various districts in the Indo-Gangetic tract, especially in the

Bihar section, chiefly Gaya, Tirhut, Saran and Champaran. " In this

part of India we have a population of over 500 per square mile, mainly

agricultural in occupation, and thus accompanied by a high proportion of

domestic animals, supplying an abundance of organic nitrogen. With a

mean temperature of 78° F., confined to an annual range of 68°, and
for a large part of the year, when the air has a humidity of over 80
per cent., with a diurnal range not exceeding 8° above or below 84° F.,

the conditions are unusually favourable for the growth of the so-called
' nitrifying ' bacteria."

" With a population largely using wood and cow-dung for fuel, the soil

around villages naturally would be well stocked with potash ; and
finally, with a period of continuous surface desiccation following a small

rainfall, the subsoil water, brought to the surface by capillary action in

the soil, leaves an efflorescence of salts, in which, not surprisingly, potas-

sium nitrate is conspicuous. Under these conditions Bihar has for many
years yielded some 20,000 tons of saltpetre a year " (Holland, I.e. 86-7). To
a less extent, commercial saltpetre is also obtained in the United Provinces

{e.g. Cawnpore, Ghazipur, Allahabad, Benares), the Panjab, Kashmir,
Central India (Bhind and Jwargarh), Bombay, Madras (Coimbatore, Salem,

Kistna, Vellore, Trichinopoly, Madura), and lastly Burma (Tenasserim).

Manufacture.—Hooper has furnished a concise account of this subject.

In preparing crude saltpetre from nitrous earth there are two distinct

processes—(1) the leaching or exhaustion of the saline matter by allowing

water to percolate through the nitrous earth
; (2) the evaporation of the

liquor so obtained either by the sun's rays or by artificial heat. These
processes are carried on in Bengal by a special caste of men, the luniahs

or nunias, but in parts of the United Provinces and the Panjab, ordinary

villagers of no special caste engage in the industry. Near Hissar, the

crude-nitre makers are generally low-caste kumbhars, or other Hindus or

Mussulmans. The nitrous earth is collected from November to the

commencement of the monsoon. The surface of the soil is scraped oS.

to a depth of half to one inch and the earth made into heaps or taken
to the factory.
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In a factory exaimned at Mtirwanpur, four nukii from Cawnporo, Um fbUoving

was the prooem of inanuftuture :—" The earth U •Uoked by the eide of two obloof
pita or filters {kuria or kothi), 7 feet lonR. 3 feet broad, and 1 foot daim. Thay
are placed end to end with an earthen gkara or jar {natui), I4 feat in diamattfr.
buried in the groiutd between tlicti). Itm floor of Uie fUter ia made of puddlad
clay, and ia ao arranged that the t-i t her aide ia towarda tha oaotnd longi-
tudinul line of the fUter. Thin «

<

has a dope towarda tha ontJai eon'
necting with the jtu-. On the floor is luid a fnunework of amall bruahwood tba
Bides of whii-h rent on the cluy, and the erofla-piaoea of whieh mn laid on top ol
the Bide-piecc>8. T) <

<:i> •• is carefully packed with the nitroua earth, and water
then poured on 1

1

. whi^ oonuneocaa to trickle out in one hour or ao
as nitrous brine. \ tirst charge of water, more ia poured on the aurfaea r\tnm
until tlio ))rine trickiuig out appears to be too weak to work. Tho axhauatad
soil from tlie tiltere jh then taken out and tlirown on a heap, which aeta largo by
the time the season ends. The liquid fruiu the nand ia baled out and tranaurred
to an iron evaporating pan or boiler (karalii), which is aupported on a brick fire-

place. The boiler is 5 feet in diameter and is ntade up of iron sheeta riveted
together, and costs about Rs. 20 : the liquor is )x>iled for about seven hour* or
until it is sufficiently concentrated. To detorniine this a drop of the solution ia

taken and placed on the thumb-nail. If crystals appear at once, the boiling ia

considered to be complote.
" The hot boiled hqtiid is transferred to open veasela of rough pottery to cool

and crystallise. The crystals will usually have sufficiently formed to be collected
next morning. They are taken out and drained in baaketa which act aa filter*,

and then thrown into a pit in the ground, where the crude aaltpetre, or kaciteha
ahora as it is called, is stored " (Hoopor, I.e. 2ft-7).

Saltpetre thus obtained (by artificial heat) is termed jaria aliora. The method
of making crude saltpetre by the heat of the sun is practised in the drier parte
of the Punjab and in other provinces where the climate permits, but tho saltpetre
(abi shora) is not considered of such good qutility. A large quantity of abi shora
is made annually at Hansi in the Hissar district.

" The quality of crude saltpetre is considerably influenced by the quality of
the nitrous earth from which it is made and the proceaaea adopted for its manu-
facture." Analyses of various samples of crude saltpetre are given by Hooper
{I.e. 31-2). The amount of potassium nitrate ranges from nearly 80 per cent. Yldd.

in a sample from Hamorpur, to as low as 26*8 per cent, in a sample from Okara,
and an average of 53 might be given.

Impurities.—The chief impurity is common salt. Ordinary samples of Impurities.

crude fiitre are stated to contain from 40 to 64 per cent, nitrate of potash, coamwo ssit.

and to be worth, at manufactories within easy distance of railways in the

north of India, one anna per unit per maund for the percentage of potassium

nitrate present. According to Hooper, a sample containing 40 per cent,

nitrate of potash would thus be worth Rs. 2-8 per maund, and samples irice.

containing 64 per cent, of nitre, Rs. 4 per maund. Samples with less than

40 per cent, nitre would be valued at less, and those containing over

64 per cent, nitre at more than one anna per unit.

Refining.—Before the nitre is ready for market, it has to be freed from Refineries.

impurities. This is done in refineries, of which there were 399 at work in

Northern India (Panjab, North-West Frontier Provinces, United Pro\nnce8, Locstioa.

Bihar) in 1904-5 ; 281 of these were in Bihar {Rec. Geol Surv. Ind.,

1906, xxxiii., 19). Hooper gives a full account of the arrangements in a

refinery at Jaimow, Cawnpore, in the United P^o^^nce8, to which the

reader is referred for details. With regard to the methotls followed, he

says, " The process varies in different refineries and in different part« of

the country. But as chloride of sodium is the principal impurity and as

its solubility is practically constant, all the processes followed are based

on the varying solubility of nitrate of potassium in hot and cold solutions."

The method pursued, according to Hooper, is essentially as follows:—In

starting tho refining process, nitre earth, obtained from the factory soil, is filtered

and the crude nitre solution obtained boiled down« olarifievi by aedimwitafion
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and set out to crystallise. " In from six to ten days the crystals are extracted

and the residual tor or mother-liquor is then available for future use." In this

mother-liquor, crude saltpetre is dissolved and the solution concentrated by
boiling in large evaporating-pans. During the boiling a dirty white granular

siibstance (aitta) falls to the bottom of the pan and is removed as it forms. This

aitta is sometimes washed and the washing returned to the pan. In Bihar it is

mixed with the refinery earth. " It is composed for the greater part of common
salt mixed with other salts, earth and nitrogenous matter." Meanwhile the

evaporation of the liquid in the pan is continued at the temperature of boiling

water. The scum which forms on the surface {zag, zoga, mail or phain) may be
removed at this stage or after transfer to the settling-tank. "After boiling for

three hotirs, or vintil the liquid changes from a dark to a light yellow colour, the
concentration is considered complete." The clarified liquor is transferred into

one or more crystallising vats. " At the bottom of the settling-tanks is found
a substance called matiaree, which is a by-product containing nitrates, and is

accordingly carried off and mixed with the nitrous earth in the factory yard.

The crystallising-vats under the sheds are filled with nitre liquor to about six

inches from the top. In the United Provinces, on the surface of each is floated

a trellis-work made of interlaced bamboo sticks (called tattis in Cawnpore). This

device facilitates the formation of good crystals. After seven days the bamboo
frames are removed and the adhering nitre crystals are shaken or picked off,

and the crystals at the bottom and sides of the trough collected in a heap and
drained."

" The damp saltpetre is contaminated with the mother-liquor adhering to it

and minute crystals of salt, and these must be removed by washing before the

salt is ready for market." " Bags containing the refined substance are placed

over an empty tub or vat, which is slightly tilted to allow the liquor to drain.

Cold water is sprinkled from time to time upon the saltpetre through the open
mouth of each bag. This water trickles slowly through the saltpetre crystals,

carrying with it inferior salts in solution. Some saltpetre is also dissolved,

but the loss is not great. After the washing, the refined saltpetre is spread out
and dried, and after remaining a few hotirs, is conveyed to the store godown"
(Hooper, I.e. 36). The price of refined nitre in 1904 is stated to have been Rs. 5-8
to Rs. 6 per maund in Bihar and Hissar, Rs. 8 in Cawnpore, and that of extra

good quality, Rs. 9.

Uses.—It is even still an important ingredient in gunpowder, owing
to the large volume of oxygen it contains, the ease with which it parts

with its oxygen, and the fact that it does not readily absorb njoisture

from the air. On the other hand, sodium nitrate is preferred for the

manufacture of nitric acid because it is cheaper and yields about 7 per

cent, more acid. In India, saltpetre is used in association with certain

animal dyes, such as lac and cochineal. In Medicine it is sometimes

prescribed because of its diaphoretic properties. Its merits as an anti-

septic in preserving fish and meat are well known. As a Manure it is

much appreciated, especially for wheat and tobacco (see p. 771 ; also

c.f. Agri. Ledg., 1893, No. 10; 1897, No. 8, 171), and in India it is

sometimes used as a flux in glass-making.

Production and Trade.—According to Holland, the returns are so

imperfect, being considerably below the amounts of export, that

these must be taken as the only satisfactory index of the extent

of production. For the period which he reviews (1897-1903), the

average annual exports, including those across the frontier, amounted
to 382,353 cwt., valued at £262,592. He further states that a com-
parison with the figures returned for the past twenty years shows
that there has been only a slight reduction in the amount exported,

in spite of the discovery of large deposits of sodium nitrate (now being

extensively utilised in America), of variations in tariff, and of whole-

sale changes in the substances used for manures and in the manufacture
of explosives. For the six years 1878-1883 the average quantity of
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saltpetre exported aiuountod to 405,068 owt. a year, whibt for a limiUr
period tea years later, 1888-1803, the averauti uiinuul cxiiocta weiv
389,989 cwt. The highest values, ra to nmxiy
£900,000, occurred at the time of the Aj... ; i .... ., m 1860 to

1864, but Baltpetre was then an euential coiistitaent of expkrtiirea and
India had almost a monopoly of suppliee.

The actual hf^ures of the exports of saltpetre during the five yean
endiuv 1906-7 were as follows :—1902-3, 410.622 owt., valued at

Rs. 43.27,283 ; 1903-4, 392,114 cwt., value<i at Hm. 40,75,364 ; 1904-0.

348,741 cwt.. valued at Rs. 36,23.823 ; 1905-6, 336,429 cwt., v»liicd

at Rs. 38,52.919 ; and 1906-7, 353,378 cwt.. valued at Rs. 41,42,097

(=£276,168). In the last year the largest <

I

wore distributed aa

follows :—United States, 106,034 cwt. ; Uiiu, .. l....gdom, 98,804 cwt.
;

China (Hongkong), 78,499 cwt. ; Mauritius, 26,174 owt. ; etc. Practi-

cally the whole of the exports go from Bengal (348,263 cwt. in 1906-7).

Holland {Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1907, xxxvi..81) shown
the average value per cwt. for the past five years as 14*5 shillings, and
he points out that the importance of the industry may be inferred from
the fact that in Bihar (during 1906) there were 60,469 workers employed.

Only very small quantities are imported into India by sea, averaging

about 19 c\\i;. during 1901-5, but in 1905-6 the quantity suddenly roae

to 4,848 cwt. (owing to the importation into Bengal of 4,820 cvv-t. from
China), and in 1906-7 fell to 28 cwt. Considerable quantities, however,

are annually carried across the frontier, almost entirely from Nepal. The
actual figures of Trans-frontier imports for the period 1900-5 were aa

follows :—1900-1, 4,590 cwt. ; 1901-2, 11,352 cwt. ; 1902-3, 2,768 cwt.
;

1903-4, 4,429 cwt. ; 1904-5, 2,872 cwt.

[Cf. Tavernier. Travels Ind. (ed. Ball). 1676, i., 122 : Thevenot, Trarrh in

Levant, Indoatan, etc., 1687, pt. iii., 51-2. 105: Macphcrson, Hitt. Europ. Comm.
with India, 1812, 162, 408; Mabiirn, Or. Comm., 1813. ii., 238-42; Rev. Min.
Prod. Ind., 1894. 26 ; 1895. 52 ; Oov. Publicat. Dept., Fin. and Com., on Admin.
Salt. Rev., Sept. 3, 1894, 45-9 ; 1896, 54 ; 1897, 54-5 ; Waring, Baz. Med.

Ind., 1897, 107-9 ; Agri. Ledg., 1900, No. 13, 135 ; Blount and Bloxani, Chem.

for Engin. and Manuf., 1900. ii.. 400-1, 432; Rept. Admin. Beng., 1901-2,

35 ; Craddock, Saltpetre in Burma, Ind. For., 1901, xx%'ij., 582 ; Canior Ltd.

in Joum. Soc. Arts, 1903, Iii., 145 ; Ashton, Ind. Saltpetre, in AngUhOrietU.

Comm., April 1906, i., 258-60; Rec. Oeol. Surv. Ind., 1905, xxxii., 15; 1906,

xxxiii., 19 ; Repts. Admin. N. Ind. Salt Dept.\

SANSEVIERIA ROXBURGHIANA, Srfmit., f. ; S. tey-

lanica, Roxb., Fl. Ind., ii., 161 ; Fl. Br. Ind., vi., 271 ; H^bmodoracbjl

The Bowstring Hemp, marul, murva, tnurga, murgali, gorachakra, ehaga,

etc., the Sanskrit for it being apparently marura (Jones, A». Res., iv.,

271).
. . ,

A stemlees bush with a rosette of succulent radical leaves, each ending in a long

spine. It is by some persons held to be indigenous to India, by others, like th«

remaining members of the genus, to be African. But if not a native of India, the

vernacular name murva must have been adapted to it from some other plant

which in ancient times a£forded the maurvi string ol the warrior caste (/iMMirfw

of Manu, ii., 42, 44). One or two species are fairly extenaively Sn>wnm
Indian gardens as ornamental shrubs, and here and there occasionally raieea

on accoxmt of the fibre. From the succulent leaves, the fibre is extracted and

is much valued, because of its elasticity and consequent suiubility for bow-

strings. The reader will find much useful information on tliis aubjeot io "*•

Agricultural Ledger (1896, No. 30), where it will l>e found murva fibre has be«o

recommended as a catch crop with tea. [Cf. Roxburgh. 06*. on Sf^***^^/*!^

Hemp and Flax, 1801, No. 12 ; Dodge, Useful Fibre PlanU of the WorU^ 18f7,

9X5
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THE SANDAL-WOOD TREE
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Sandal-wood

286-90; Kew Bull. (add. ser., i.), 1898, 114-22; Rept. Bot. Qard. Saharanpur,
1900-1, 11-2; Blackman, Fibres of Hawaiian Islands, 43-4; Trop. Agri-st.,

July 1905, XXV., 232; Dunetan, Imp. Inst. Tech. Repts., 1903, 73; Joret, Lea.

PI. dans UAntiq., etc., 1904, ii., 355-6.]

D.E.P.,
vi., pt. ii.,

461-7.

Distribution.

Boot Parasite.

Sanskrit
Knowledge.

Arab
Knowledge.

European
Knowledge.

Modem
Indian
Knowledge.

Cultiva-
tion.

Parasitism.

SANTALUM ALBUM, Linn.; Roxh., Fl. Ind., i.,U2 ; Talbot,

List Trees, etc., 1902, 293 ; Gamble, Man. Ind. Timhs., 585-8 ; Prain,

Beng. Plants, 1903, ii., 913-4; Watt, Ind. Art at Delhi, 1903, 147-53;

SANTALACEiE. The Sandal-wood, known in Indian vernaculars as chandan,

chandal, sandal, sukhad, gandha, gandada, suket, sukhud, sundel, srigandam,

santagu, etc., etc. A small evergreen tree met with in the dry regions

of South India (Mysore, Coorg, South Maratha, Hyderabad, Karnatak, the

Western Ghats, Nilgiri hills, Coimbatore), and in North India chiefly as

a cultivated plant. It affects open forest lands with grass and patches

of other trees, usually frequenting red or stony soils. It is a root parasite

on a long series of host plants, and hence apparently the difficulties ex-

perienced in systematic plantations where provision has not been made
for this requirement. On rich soil the plant grows well, but the wood is

deficient in odour, consequently inferior commercially.
History.—Sandal-wood has been known in India from the most ancient ot

classic times, the Sanskrit authors distinguishing various woods according to colour.
Chandana might be spoken of as the collective name for the series, srikhanda the
true (or white sandal), and pitachandana the inferior (or yellow sandal), both being
derived from SantHlitm aibtim. They distinguish two kinds of red sandal or
raktachandana, namely I'tei-ocarttus suntatUniH (see p. 909) and CtBHaipliUn
Sappan (see p. 194). So, in a like manner, those various woods were known
to the early Arab traders who visited India and China. Avicenna (ii., 2, 649)
gives the medicinal properties of the true sandal. Serapion {De Simpl., 346)
describes white, yellow and red sandal, and speaks of the finest qualities coming
from Sini (China), an opinion doubtless due to the well-established circumstance
that the traders from China were in the habit of treating India as a half-way house
and exchanged some of their Chinese wares for Indian products and manu-
factures, and on arrival at Arabia all the goods ultimately disposed of came to

be spoken of as Chinese, because of the traders having come from China, just as
in the further distribution of these self-same wares they received the names of

the coast towns of Arabia from which they were finally distributed to Egypt and
Europe. [Cf. Paulus ^gineta (Adams, transl. and Comment.), 1847, iii., 448-9.]

Marco Polo, in the 13th century, makes frequent reference to Red Sanders
Wood and to Sandal-wood, and Garcia de Orta (Coll., xlix.) says the white and
yellow Idnds grow in Timor, where it is called chundana and by the Arabs sandal,
and the other kinds in the Malaya Islands, a special red form known as vermelho
being obtained in Tenasserim. [Cf. with recent information regarding kalamet
{yfansottia Oagei), Journ. Linn. Soc, 1905, xxxvii., 250-62.] Sandal is de-
scribed by Acosta, Linschoten, Pyrard, Matthiolus, Bontius, Hove, etc., and
for Indian writers consult the following :—Abul Fazl, Aini-i-Akhari (Blochmann,
transl. ), i., 8 1 ; Jahangir, Memoirs (Price, transl.), 14, 63; Foster, E.I.C. Letters,

1617, v., 267 ; vi., 163, 170; Alexander Hamilton, New Ace. E. Ind., 1727, i.,

306; Jones, Sel. Ind. PI., As. Res., iv., 253; Milburn, Or. Comm., i., 291; Rama
Rao, Ind. For., 1908, xxxiv., 17-21.

Cultivation.—John Scott, Curator of the Eoyal Botanic Gardens,
Calcutta, showed that sandal-wood was a root parasite on many plants

{Journ. Agri.-Hort. Soc. Ind., 1871, ii., 287). Barber {Ind. For., 1902,

xxviii., 340) urged that a careful study of this circumstance might lead

to much-needed reforms in the methods of cultivation, as also to the true

explanation of the peculiar disease known as " Spike." Brandis followed

this up by a review of the literature on the parasitism of sandal {Ind.

For., 1903, xxix., 3-6). Rama Rao {Ind. For., xxix., 386-9) has furnished

full details of the parasitism, also excellent illustrations, and given a list

of some 100 host plants upon which the sandal had been found. Lastly,
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Barber contributorl a further papor (Intl. For., 1904, JUOL, 545-^;
1905, xxxi., 189 201), which ttupplieti (Jftatht uf hU mierotoepio itiMlias

of the hauHtoriu and their preiereuces for certain hotto. Lu«lunKton
{Iiui. For., 1902, xxviii., 139-40), Rama Rao {I.e., 1904. xxx., a4«-67,
357-62, 397 402) atul other ofTicers of the Forent Department have abo
devoted much careful study to the cultivation of saDoal, more etpecially
in relation to the production of the luaxintuni ]>eroentage of rich'«oent«d
wood. Lushington observes :

" On the whole I am inclined to think
that the beat way of aiding the repnxluction of sandal-wood artificiaUy

is to increase the scrub, and this is best effected by merely keeping
out fire and grazing. As soon as the scrub reaches two or three leet,

sandal reproduces naturally from seed dropped by birds, and this may
perhaps be further assisted by dibbling." Rama Rao urges that
weeding is dangerous, and that only surface pruning when the scrub be*
comes too dense should be indulged in. Lushington mentions 8 inohee
growth in girth per ten years as a safe average, and the exploitable age of

the trees as forty years, the minimum size being then 32 inches at 4| feet

from the ground.
DISEASE OF THE SANDAL.—Tn 1892 attention was drawn to the ap

pearHHce of a disease among the sandal-trees which was attribut«d to bor«r
beetle (Lehmann, Ind. For., 1901. xxvii.. 97). Stebbing [Jnd. For.. 1003.
xxix., app.) furnished a useful account of the insect enemies of the plant. In
the Forest Administration. Report of Coorg for 1903 it was stated that 20,800
diseased trees liiui been upnK>ted. Similar reports exittt regarding other dia-

tricts, while many writers aftirm that the extermination of affected trees has
not checked the spretui of the disease. Mr. McCarthy, Deputy Conservator
of Forests, would appear to have been the oflAcer who first recorded the diaease,

and who apparently gave it the name " Spike." The diseased branches seem
to shoot up, forming narrow, thick, stifT leaves, reduced in air« aa the diaeaae
advances. The disease spreads to branch after branch, no flowers are formed,
and finally the tree dies. Both Butler and Barl)cr have oxaniined with care
diseased trees, but have failed to discover a fungus or other mioro-organism
present in or upon the diseased tissues. The roots of diseaaed trees have been
traced from the stem to their ultimate fibrils, and, long before their paraaitio

haustoria were reached, those roots were very frequently found dead. Butler

suggested that the disease somewhat resembled " Peach yellows," and. acting

upon this idea, experiments were performed to test whether it could be coin-

mimicated by budding. This was found impossible. It would thus seem that

as yet no satisfactory exjilanation of the disease has been ascertained, but most
officers appear to consider that it proceeds from imperfect nourishment due to

the insufficiency or unsuitability of the associated plants upon which sandal-

wood is parasitic.

Saadal'wood Oil and Perfume.—It is a somewhat surprising cir-

cumstance to learn that in the region of greatest success in sandal-wood

production the manufacture of the oil has hitherto proved a failure

financially, and is only practised on a small scale and by a very inferior

process (Holmes, Pharmaceut. Journ., 1885-6, 3rd ser., xvi., 819-22

;

Sawer, Odorography, i., 316). As matters stand, the sandal-wood oil of

India is mainly, if not entirely, produced at Kanauj in Oudh.
From official correspondence it is learned that a<*cortiinB to Mr. 8. Ali Huania,

eandal-wood oil was formerly distilled by several 6rms in Lucknow and Jaunpur.

where the preparation of sweet-scent«xi essences is a reooBnisetl industry. For

some years past the industry in these towns has declined, and it has become

the practice to purchase the oil from Kanauj. The method of oreparatioa de-

scribed by the Lucknow and J>tmpur men was as follows :—Two kinda of •andal-

wood, red and white, are known in these provinces. The fonuer is uaed medidnallv

and in dyeing, while the latter alone is employeil for the extraction of the oiL

Trees are found here and there growing in the proxinces. bvit good wood can

alone be obtained from the Bahraich forests. Until the last ten years wood from
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these forests was used largely, but latterly (owing to the low yield obtained from
the local wood) supplies have been imported from Bombay which are believed
to have been derived from Mysore and Malabar. The best wood for the perfume
trade is held to be that from the damper tracts of the latter—it being assumed
that the proportion of oil present depends on both the dampness of soil and
climate of the country of production.

The wood is first reduced to a powder, about 40 to 60 lb. of which are
soaked in clean water for 48 hours, then placed in a copper still. The water,
carrying the oil evaporates and is condensed in the usual way, when, on cooling,
the oil floats on the surface and can be collected. It is then refined in various
ways—filtered, or kept for a year until the sediment of impurities has settled
at the bottom, etc. It is believed that the water has an important function to
perform, since certain waters are superior to others. Kanauj is supposed to
soften the wood and facilitate the liberation of the oil, while that of Jaunpur
improves the quahty of the oil. The Kanauj manufacturers, however, attribute
their success to their skill and not to any special property possessed by the water.

It is said that the yield in Kanauj is about 2^ to 3 seers of oil to one
maund of wood. The oil that comes off first from the still is the best
quality. The following rules are recognised by the manufacturers:—(1) the
heat must be uniform

; (2) the receivers must be removed directly they are full

;

(3) cleanliness is essential. If the tinning of tlie interior of the still is worn out,
the oil gets greenish in colour from copper ; (4) all joints must be steam-proof.
There are various qualities of the oil—that made at Kanauj is called mallea-
giri ; inferior kinds are katthia wala and jahazi. But the inferior oils are believed
not to be made at Kanauj, and to be used by the traders for adulteration. The
annual outturn at Kanauj is about 100 maunds of the oil ; but the production
is said to be declining, the reason given being the increasing price of good wood,
which now fetches Rs. 30 to Rs. 35 a maund. The scarcity of fuel is given as
another reason of the decline, and the adiilterations practised by the dealers as
a third reason. Ordinary qualitv of Kanauj oil sells at about Rs. 17 a seer
(= 2 lb.). [C/. Foster, E.I.C. Letters, 1617, v., 339 ; Gildemeister and Hoffmann,
Volatile Oils, 1900, 338-45 ; Pharmacog. Ind., iii., 232-4 ; Hare, Caspari and
Rusby, National Stand. Dispens., U.S.A., 1905, 1104-5; Hooper, Rept. Labor.
Ind. Mu8., 1903-4, 27.]

Trade.—The sandal-wood of Mysore and Coorg has not only been
known from the most ancient times, but has ranked as the finest quality

for centuries. It is somewhat surprising, however, to read in Stein {Ancient
Khotan, 447, 452) of a comb found at the Kara-dong ruins (8th century)
said to be made of sandal-wood. If that determination be correct it

would point to an Indian trans-frontier traffic of a more varied and ex-

tensive kind than hitherto contemplated, as existing at that early period.

The Indian supply of the true sandal-wood is drawn from Southern and
Western India, and there is nothing to show that this was not always the
•case. The earliest European writers on the modern traffic refer to the
sandal of Macassar,and a supply from there is still recognised in the markets
of the world. A third grade is designated West Indian, though it is in
reality procured from Venezuela. According to Gamble, the average
annual sales of Mysore amount to 1,841 tons ; Coorg, 102 tons ; Madras
Presidency, 75 tons ; and the Bombay sales a still smaller quantity—or, say,

a total annual output of 2,000 tons, valued at £40,000. Speaking of Mysore,
Figot {Mysore Sandal-wood, 1899) says the wood is found in a continuous
belt, about 240 miles long by 16 broad, running from the north-west to

the south-west of the province. A second and much smaller and less

important zone lies farther to the east. The total area of both belts is

about 5,450 square miles. This, therefore, is the chief sandal area of the
world, since Mysore produces about seven-eighths of the total annual
supply. Pigot classifies the grades and materials into some eighteen
sections, ranging in size from billets not less than 20 lb. in weight {vilayat

hidh), the finest grade, down to the sawdust obtained in sawing up the
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wood (the lowest). Every part has a value. The heart-wood abne, how-
ever, constitutes the odoriferous wood. In a sample reported on in th«
Indian Forester (1884, x., 318) this came to four- thirteenths, or, in rou^
figures, one-third of the total weight felled.

SAPINDUS MUKOROSSI, liuertn. ; S. dtUrgmt, RoA,, FL
1ml, ii., 280; Gamble, Man. Ind. Timbs., 196; 8. Muktmmi, Pmin,
Beng. Plants, i., 344 ; Duthie, FL Upper Gang. Plain, i.. 180 ; Brandis. Ind.

Trees, 191. Met with in the lower hills up to 4,000 feet in altitude, and
cultivated here and there from Bengal to the Chenab valley. Wild in the
Minbu district. S. laurifoilua, Vahl. ; S. emarginatus, Vahl. ; Gamble,
I.e. ; S. trifoliatus, Fl. Br. Ind., i., 682 (in part, but not of Linn.) ; Prain.

Ic. 344 ; S. laurifolius, Cooke, Fl. Pres. Bomb., i., 266 ; Brandis, U. 191 ;

SxpiNDACEiE. A handsome tree often met with in cultivation, aUo wild

from Bengal, through the Central Provinces, Rajputana, etc., to Bombay,
South India and Ceylon.

The former is the Soup-nut tree of Northern Imlia and the Utt«r of Central.
Western and Soutliern India. They are collectively deacribed by the N*tivec
of India under the vernacular name rithd, and in 8an«krit by the nam*m phenila
and urifta. Other vernacular names are, however, need, mich aa rUhia, riia, arilha,

dodan, kanrruir, itd, ud-rak, prounanga, puvandi, kunJeudu, thaU. thalay, ckama,
etc. The fruits of the North Indian form come into market about January or
February, and of the South Indian a little later, say about March to April. Fiom
time immemorial these "nuts," or, rather, dried fleshy berries, have been em-
ployed as detergents, and by the dyers of India are suppoeed to po«M« q)eoial

inerits as a preparation (if not mordant) for certain dyes. In Kaenmir the soap-
nut is preferred for washing shawls to European soi^M. In other parte of the
covmtry they are specially valued for waslung silk, and by the Indian jewdlera
are resorted to for the restoration and brightening of the silverinoes of plate and
-ornaments tarnished by exposure.

As one of the many curious uses of tkese nuts, it may be said that they are

sometimes employed in wcishing and bleaching cardamoms, and are supposed
not only to improve the colour but also the flavour of the spioe (see p. 515). The
soap-nut is used medicinally, both by the Hindus and Muhammadans, and it*

properties are detailed in the Makhzan-ei-Adwiya and the TaUef-Sfureef. More
up-to-date details will be found in the Pharmacographia Indica (i., 367-70),

and in the Materia Medica of Madras, by Moodeen Sheriff (112-4), etc., etc.

Mr. A. Storey of Oodeypore pointed out that the honey of the flowers of these

trees was poisonous to bees {Joum. Bomb. Nat. Hist. Soc., 1890, v., 423). The
«oap-nut is much used in China for the same purpose as in India (Hoeie, Prxw. of

JSsu'ch'uan. 1904, No. 5, 31).

Quillai Bark (the bark of Qutiiaja map»Harim; Kew BuU., 1904, 1-4)

sent to Europe from Chili as a soap substitute, and a demand has arisen for the

same, which suggests the possibility of a foreign trade in the Indian aoap-nuta

—

the above species—as also the pods of Ae^eim «i*N<><NN«i (see p. 14).

DJi.P..
ilt.81-6;
Tt.pt. It,

Soap-nut
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SAPIUM SEBIFERUM, Boxb. ; Fl Br. Ind., v., 470; ^,^-.,,
Gamble, Man. Ind. Timbs., 1902, 624-5; Hooper. Agri. Ledg., 1904, JJi^
No. 2; EuPHORBiACE^. The Chinese Tallow-tree, pippal-yang, mom- chinaM
china, tdr-charm, etc. A small glabrous tree, indigenous and culti\'ated Tallow-

in China and Japan ; introduced into and cultivated in Northern India, *''•••

having become almost wild in the Dun (Kanjilal, For. Fl, 1901, 301-2)

;

fairly abundant in Garhwal^ Kumaon and Kangra.
The plant is easily raised from seed, but is usually propagated by layera or

cuttings. The fruit is a 3-celled capsule, each cell with a single eoed, surroonded

with a thick greasy substance—the so-called vegetable Tallow. In China thia Vw«»M*

is used in place of animal tallow for the manufacture of oaodlM aod eoap. also in T«n<m.

.dressing ck>th. In addition to the solid fat, the Med-kerael ytsUs about 60 per
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cent, of a brownish-yellow Oil, which is employed medicinally, also as a burning-

oil and in the preparation of umbrella varnish. Efforts have been made to utilise

the tallow in India, but the labour and expense involved in extraction are said

to be far in excess of the value of the product. In the Annual Report (1901-2)

of the Industrial Section, Indian Museum, mention is made of a sample of

kernels obtained from Kangra Valley which contained 63'6 of fat. Gamble says
" experiments have been made by Babu Birbal at Dehra Dun and the wax was
extracted and made into cakes, but the process was tedious and the result not

very satisfactory, so that the culture of the tree for wax is not recommended."
Further details regarding the manufacture, chemistry and trade in vegetable

tallow will be fotmd in The Agricultural Ledger. The leaves afford a black Dye
about which little is known. The Wood is white and moderately hard. It is

made into bedsteads, tables, toys, and has been suggested as suitable for printing-

blocks. [C/. Braimt, Pract. Treat, on Anim. and Veg. Fats, 1888, 321 ; Andes,

Veg. Fats and Oils, 1897, 201-2 ; Kew Bull., 1897, 10, 54 ; 1899, 216-9 ; Thorpe,

Diet. Appl. Chem., 1900, iii., 31 ; Wright and Mitchell, Oils, Fats, etc., 1903, 502,

531 ; Hooper, Rept. Labor. Ind. Mus., 1903-4, 26 ; Hosie, Prov. of Ssu'ch^uan,

1904, No. 5, 30, 46, etc.]

SAUSSUREA LAPPA, C. B. Clarke; Fl. Br. Ind., iii., 376;

Composite. The Costus, hut, pachak, post-kkai, rusta, owplate, kosticm,

changala, sepuddy, etc. A tall, stout herb, indigenous to the moist, open

slopes surrounding the valley of Kashmir, at an elevation of 8,000 to 9,000

feet, and found also in parts of the basins of the Chenab and Jhelum, at

10,000 to 13,000 feet.

Costus root has been held in high repute as a medicine from remote times,

but its origin was for long obscure and was erroneously referred to Costus speeinsus.

As with many other articles of merchandise, it came to be spoken of as obtained

from regions that were only emporia, not localities of production. Thus Garcia
de Orta (1563, Coll., xvii.) states that it grows in the region between Bengal,

Delhi and Cambay, and comes also from Chitore, whence it is brought to Cambay
and Ahmadabad and exported to Europe and parts of Africa. The roots are

actually dug up in large quantities in Kashmir, cut into email pieces and sent to

Calcutta and Bombay, whence the drug is exported chiefly to China and the Red
Sea. In Kashmir its collection is a State monopoly. Lawrence (Valley of

Kashmir, 1895, 77) says :
" Every year a large amovint of the roots of the stius-

sxtrea i.appa is demanded by the State, and the villagers are obliged to bring a
certain weight, for which they receive Rs. 4 per kliarwdr from the State. The
root, which is known as chob-i-kot, is exported to India, and at present the mono-
poly in chob-i-kot is farmed out to a contractor for Re. 45,000 per annum."

In addition to its medicinal properties it is a valuable perfume and largely

used in China as an incense. Is also said to be a good hairwash, having
the reputation of turning grey hair black. In Kashmir it is much employed
by shawl-merchants to protect their fabrics from moths and other insects. The
absence of this particular perfume wae for some time made the test for

imitation shawls. [Cf. Clusius, Hist. Exot. PL, 1605, 204-6 ; Pharmacog. Ind.^

ii., 296-303; iii., 165, app. ; Henry, Econ. Bot. China, 1893, 19; Rept. Ind.

Hemp Drugs Comm., 1894, iii., 94 ; Ann. Rept. Ind. Mus. (Tndust. Sec), 1894-5,

33 ; Dutt, Mat. Med. Hind., 1900, 180-1.]

SCHLEICHERA TRIJUGA, Willd. ; Fl. Br. Ind., i., 681;
Gamble, Man. Ind. Timbs., 1902, 194-5; Brandis, Ind. Trees, 1906,

189-90 ; Sapindace^. The Lac Tree, Kosumba, or Ceylon Oak, kosum,
gausam, gosham, pusku, roatanga, paka, pdvd, pulachi, sagdi, chendala,

kassumar, kusumh, gyo, etc. A large deciduous tree, in the " dry chiefly

deciduous forests in the greater part of India, Burma and Ceylon, but
apparently absent from Bengal and Assam " (Gamble). Recent in-

vestigations have shown, however, that the tree does occur in Bengal
(especially Chota Nagpur), though not in Assam.

The most valuable product of this tree is the Oil yielded by the seeds, which
is used for culinary and lighting purposes, also as a hair-oil and in Native medicine.
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THE MARKINGNUT TREK
It is said to be on effidant afml for nl—nlng and ptomoting Um mnwih of Um
hair, and ia reputed to be the original Mene—r oA. tUtmn

8B8AMUM
IMOIOUH

RmmUv tbM« hm be«i
a conaiderablo dtMuand from abroad for the eoeda (Hooper. Afri, Ltd§., IMM,
No. I ). A largo qiuintity of aeed was found to be available in Illdkl. but owtaf
to ite being ediblo, jungle tribe* would, in timea of eearaitjr. gather the fntita for
their own (*uiuiuntptii)n rather than fur trade piirnoeM. It ia ako eaid tliat none
of the oil iB Hold ur exported in any of the dtotrtola maoiallv invaMifBted. The
tree is noteworthy from ita being one of the moae UgMy valued plania of
the Lac insect. As a lac-yielding tree it ia eepeoially prevalent ia nalpw awi Lm.
Bilaspur in the Central Provinces. The Wood is hard, strong and durable mA Tta^Mr.
used for making pestles, cart-wheels, axles, ploughs : also for roUars el m^r
mille, and of cotton and oil prtHises. [Cf. PKanitaeog. tnd., iii., app., lt$-9 I

Journ. Soc. Chetn. Induat., MMX). xix.. 204, 072 : Thorpe, Diet, Apfd7c\im^ IMM,
iii.. 31 : Wright and Mitchell. Oil*. FaU, etr.. 1903. 542: Hooper. Rtpt. Labor.
Ind. Mit«.. 1904-5. 26; Trop. Agrist., Oct. I«0H. xxvii.. 30»-IO.]

SEMECARPUS ANACARDIUM. Unn. : Fl. Br. Ind,, ii., 30 ;

Talbot, List. Trees, etc., 116; Kanjilal. For. FL, 1901, 102; Gamble.
Man. Ind. Timhs., 220-1 ; Cooke. FL Pres. Bomb., 1903. i., 278-9

;

Prain, Beng. Plants, 1903, i., 353; Watt, Kew BulL, 1906, 139; Anacar-
DIACE.S. The Marking-nut Tree, bheld, bhildwd, kongki, »o$o, kokMa,
shaing jiri, bibu, gheru, etc. A deciduous tre« of the Sub-HimaUjan tnct
from the Sutlej eastwards, ascending to a height of 3,600 feet and found
throughout the hotter parts of India as far east as Assam.

It yields by tapping the stem an acrid, viscid juice from wliieh a varnish is

made (see Melanorrhosa, p. 779). but the most important product of the tree m
the fruit, the pericarp of which contains a bitter and powerful astring««t prin-
ciple, universally used in India as a substitute for marking-ink. It gives a black
colour to cotton fabrics, but before application must be mixed with limowater
as a mordant. In parts of Bengal the fruits are also used as a dye. either alone
or with alum, while throughout India they hold an important place in Native
medicine. The fleshy cups on which the fruit rests, and the kernels of the
nuts, are eaten as food. [Cf. Acosta, Tract, de lot Drogaa, 1578, 323: Pieo.

De Med. Bros., 1648, 57-9 ; also Mara. Arom., in Ind. Utri re Nat. et M»i.. 1658.
193-4 : Marcgraf, Hiat. PI., in Piso, De Med. Bras., 94-5 : Boym. Fl. Sin., 1 656.

c. ; Labat, Nouv. Voy. aux lalta de VAmer., 1724. ii.. 385-7 : Paulus JBgineta

(Adams, transl. and Comment.), 1847, iii., 450; Pharmaeog. Ind., i., 389-M

:

Moodeen Sheriff, Mat. Med. Mad., 1891, 124-8; The Bovper Memuseript (Hoemle.
transl., 1893-7 83, 108, etc. ; Duncan. Dyes and Dyeing in Assam, 1896. 47-8 :

Sen, Thesis on S. Anacardium, 1902; Dutt. Afo<. Med. Hind.. 1900. 141-2;
Achart, Quinze CerUs Plantes dans VInde, 1906. 386-7.]

D-B.P..
1^ pt. iL,

49»-600.
Marking
nut.

Mirtii^ >nlr

Uaam

rood.

SESAMUM INDICUM, DC\ : FL Br. Ind., iv., 387 ; Heure, DJ5.P.,

Les PL IndusL, 1893, ii., 142-50 ; Semler, Trojt. Agrik., 1900, ii., 472-84
; t^J^^

Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 768-78 ; Pedaline^. Gingelly flSJanJ
(or Gingeli) or Sesame Oil, tiL tir, taL krishna- or kala-tel, rasi, sumtum
or sim-sim, khasa, tilmin, mithd-tel, bhunguru, kunjad, kala katwa (black),

purbia (red), nallenny (oil), nuwulu, achchellu, hnan, etc. An annual

plant cultivated throughout the tropical regions of the globe for the oil

obtained from its seed. In India, however, it might be more correctly

described as a crop of the warm temperate or sub-tropical tracts, being

grown as an autumn or even winter crop in the warmer parts, and as a

summer one in the colder.

History.—Botanical evidence alone might lead to the supposition that the Hlatory.
semautum of sub-tropical agriculture was originally a native of Africa, ia which

continent there are some eight or nine truly wild f(»rms, and where the pra«nt
species is known to have b^n cultivated from remote timea. De CandoUe ia of

opinion that the plant was introduced into India from the Sunda Isles at a period (ma«W.

nrior to the Arvan invasion. " Rumohiiw." he says, " (ri\'se three uamas forprior to the Aryeui invasion Rumphiu^
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the sesame in three islands, very different one from the other and from the
Sanskrit word, which supports the theory of a more ancient existence in the
Archipelago than on the continent of India." He also adduces the fact that a
plant found wild on the mountains of Java was determined to be s. ituUcmn. If

this were so, however, we might expect to discover some trace of the Sunda name
in the languages of India. Instead we find a singular imiformity throughout the
most diversified tongues in the names for the plant, its seed, and oil, which are
clearly of unmixed Sanskrit origin. Moreover, the name enters into the early
primitive conceptions of domestic life and religious ceremonial, and even assumes
a generic from a specific significance, becoming " oil " (taila) in more recent times
on the discovery of other oil-yielding plants. Sesamum is frequently mentioned
by the Greek and Latin authors. Indeed some of the Indian names given to it

come from Arabic or Persian ; few or none belong to the aboriginal languages of
India. In this connection may be mentioned the names gingeli, gergelim, and
jinjili or jinjali, which Dr. Rice derives from the Arabic chul-chulan, and Yule
and Bumell from the Arabic al juljuldn. There is, moreover, no reason to doubt
that the tila of the Sanskrit authors is the til of India to-dav (Dutt, Mat. Med.
Hind., 216-7).

Though sesamum has not hitherto been recorded as found wild in any of the
warmer tracts of Central Asia, it is cultivated everywhere in the Himalaj^a, in
Afghanistan, Persia, Arabia and Egypt. There would, therefore, seem little

evidence opposed to the statement that, if not originally native of the warm
temperate tracts of India, it was probably brought to India before it found its

way to Egypt and Europe. But it is certainly very remarkable that few, if any,
of the early E\iropean travellers in India, such as Garcia de Orta, Linschoten,
etc., etc., make mention of this plant or of its oil. In the Ain-i-Akbari (1590)
frequent reference is, however, made to both the black and the white-seeded
forms, so that there is abundant evidence of its having been an important crop
in India for at least the past 300 years. [Cf. Paulus /Egineta (Adams, transl.),

1847, iii., 331 ; Varthema, Travels (ed. Hakl. Soc), 86-7 ; Camerarius, Hort.
Med. et Phil., 1588, 159, t. xliv. ; Prosper Alpinus, De PL JEgypti, 1592, 38-9

;

Hunting, Phyt. Curiosa, 1696-1702, 46, t. 239 ; Milburn, Or. Comm., 1813, i., 292 ;

Heyno, Tracts on India, 1814, 206; Taleef Shereef (Playfair, transl.), 1833,
59-60 ; Buchanan-Hamilton, Stat. Ace. Dinaj., 1833, 174, 184 ; Hobson-Jobson
(ed. Crooke), 1903, 373-4 ; Joret, Les PI. dans VAntiq., etc., 1904, ii., 269-70,
338 ; Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 380-4.]

CULTIVATION.—Sesame is grown as a pure crop all over India,

and in certain localities, such as the United Provinces, also as a mixed
crop. According to the Agricultural Statistics, the area in British India
under the crop in 1904-5 was 4,023,847 acres. An estimated area for

the same year, excluding Burma but including the Native States of

Bombay and Sind, was stated at 4,178,700 acres for the pure crop with
a yield of 300,400 tons ; 600,000 acres for the mixed crop with a yield of

35,000 tons, the latter being in the United Provinces. In that year
also the area in the Native States (as officially returned, but excluding
Hyderabad, Kathiawar and Baroda) is stated to have been 487,277
acres. In Noel-Paton's Final Memorandum on the sesamum crop for

1905-6 mention is made of the area in Hyderabad having been 780,000
acres in 1904-5 and 431,200 acres in 1905-6. For the ten years ending
1905-6 the annual average area in British India, including Burma, was
3,904,000 acres, of which Burma had 930,000 acres ; the Central Pro-
vinces, 832,000 acres ; Madras, 737,000 acres ; and Bombay with its

Native States of Kathiawar and Baroda, 633,000 acres. For the years
1905-7 the estimated area and yield (excluding Burma) were :—1905-6,
3,914,200 acres (pure) yielding 344,800 tons, and 700,000 acres (mixed)
yielding 45,000 tons ; 1906-7, 3,844,100 acres (pure) yielding 441,100 tons,
and 775,100 acres (mixed) yielding 90,000 tons.

There are two crops, a rahi and a hharif, and various cultivated forms
gf the plant, some specially suitable for growing in the hharif season,

"
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others as early rabi crops. Two. at least, of these ore eooUv iMoontsed—
one with white seeds {$afed tU), the othtr with block {kalaUt). Tm Utter
is much the more common form and in r«put4Mi to yield a rapotor oiL

The rabi crop is most extensively grown on black or mediam block
cotton soil in alternation with cotton or jttdr. If sown in September it is

ready in January. The kharif crop is usually sown with other crops, such
as judr, bdjra and cotton, but is sown by itself in some localities. It ripent

in October or November. A good average crop from black soil is sold to tm«.

jrield about 450 lb. of seed per acre {Imp. Oaz., 1905, iii., 38-9).

Bengal, Including Eastern Bengal.—The estimated area and yield

in 1904-5 were 493,700 acres and 69,000 tons. The actual area, howeTvr,
was 414,200 acres. The largest areas (indicated by the returns for 1901-6)

ordinarily are :—Maimensingh, 74,300 ; Pabna. 39,000 acres ; Ansnl,

34,500 acres; Midnapur, 29, 100 acres ; Hazaribaeh, 27,700 acres ; Boour*
ganj, 25,000 acres ; Jessore, 22,500 acres ; Noakhali, 13,600 acres

;

Tippera, 13,200 acres ; Bogra, 13,000 acres, etc. The supplementary
Final Memorandum for 1906-7 estimates the area for 1906-7 at 292,100

acres with a yield of 39,600 tons in Bengal, and at 221,800 acres with a
yield of 25,400 tons in Eastern Bengal.

According to Roy, the best soil is an alluvial loam, high and well

drained. The black variety is taken after diu paddy, the white after dua

or aman paddy. In Dacca only whit*^ til is grown. The land is ploughed

and harrowed in February and April and the seed then sown *' 6 seers

per acre." The crop is harvested in May-June, and the average yield is

about " 15 maunds per acre." In Orissa, the land is prepared and the

seed sown for white til in June-July, and the crop harvested in November-
December ; for black til, the seed is sown in September-October and the

crop harvested from Januarv to March. [Cf. Basu. Agri. Lohardaga,

1890, pt. 2, 35 ; Banerjei, Agri. CuUack, 1893, 89-90 ; ^fukerji, Handbook

Ind. Agri., 1901, 274-5 ; Roy, Crops of Bengal, 1906, 82-3.]

Assam.—The area in Assam proper in 1904-5 was 8,376 acres and the

chief localities Sylhet, /Nowgong and K6mrup. There are reported to be ^*^

three different crops, viz. the crop sown in February-March in Sylhet, oopi.

the August-October crop of the Brahmaputra valley, and the May-June ''"'""'

crop of Manipur and Nowgong. According to F. C. Henniker {Asaam

Crop Exper., 1900-1, app.) the average outturn in 1900-1 was found to oottonk

be 283 lb. per acre. [Cf. Allen, Assam Dist. Gaz., 1905, ii., 120-1.]

United Provinces.—As already indicated, sesamum is largely grown u. Pror.

as a mixed crop in these provinces. The total area of the pure crop in

1904-5 was 304,097 acres, and the outturn (estimated) 13,900 tons ; of the

mixed crop (estimated) 600,000 acres, and the outturn (estimated) 35,000

tons. The principal districts (according to the returns for 1904-6), wheore

the crop is gro\vn alone, are :

—

Agra : Hamirpur, 115,119 acres ;
Jhinsi,

105,404 acres ; Banda, 35,164 acres ; Mirzapur, 17,663 acres, etc. The

supplementary Final Memorandum on the crop for 1906-7 estimates the

area mider the pure crop at 309,200 acres with a vield of 36,300 tons,

and under the mixed crop at 775,000 acres with a neld of 90,000 tons. It

is a kharif crop, sown at the commencement of the monsoon and harvested

in October and November. The method of cultivation is very rough.

" The seed is sown broadcast after two or three hurried ploughings, and

ploughed in. When grown with millet or cotton, it gains the benefit of

the care which these crops receive. It is in this case either sown broadcast,
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the seed being mixed with that of the principal crop before sowing, or it is

disposed in parallel lines running across the field or along its margins.

When mixed with other crops the amount of seed sown to the acre varies,

of course, with the inclination of each individual cultivator. When grown
alone, from 8 to 12 seers of seed are used."

" Under the circumstances of its cultivation it is obivously impossible

to frame any reliable estimate of its outturn per acre, which varies very

greatly with the amount of seed sown. From 25 seers to 1|- maimds are

commonly gathered when it is sown with judr or cotton. When grown
alone from 4 to 6 maunds is the average return to the acre." [Cf. Duthie

and Fuller, Field and Garden Crops, ii., 35-7 and t. xlii.]

Central Provinces and Berar.—The estimated areas in 1904-5 in

the Central Provinces and Berar were 779,600 acres and 111,500 acres,

while the estimated yields^were 58,900 tons and 10,100 tons respectively.

The actual areas were 858,664 acres in the Central Provinces and 111,718

acres in Berar. In the Central Provinces the chief districts were :—Sam-
balpur, 103,401 acres ; Nimar, 98,785 acres ; Rajpur, 98,680 acres ;

Hoshangabad, 78,487 acres ; Jabbalpur, 68,992 acres ; Chanda, 59,800

acres, etc. ; in Berar :—Wun, 67,307 acres. The supplementary Final

Memorandum for 1906-7 estimates the area at 783,900 acres and the yield

at 69,600 tons.

Fuller {Note on Outturn of Ijind under Crops in C. Prov., 1894, 22-4)

says " it can be grown on almost the poorest land in cultivation, but is

also a profitable crop on good soils, and is commonly sown on newly

broken lands during the first two years of the reclamation. It Tequires

a light monsoon rainfall and in this respect resembles cotton, the til and

cotton harvests generally agreeing in character. Though classed as a

monsoon crop, til is largely grown during the cold weather in the southern

and eastern distric*, good land in this case being devoted to it and a larger

outturn gathered than is usually yielded by monsoon tiV With regard

to outturn, he states that " the present standards are 150 lb. per acre

for the three northern districts, 250 lb. for Wardha and Nagpur, and

200 lb. for all others. They rather overstate the produce, save in the

case of the Nerbudda and Nagpur districts, where they are decidedly

too low." [Cf. Rept. Land Rev. Settl. Nagpur, 1899, 63 ; Hoshangabad.

190b, 2S:]l r -V ' fvi-- •*)>.!

PanJab and North- i^'est Frontier.—The estimated area and yield

in the Panjab for 1904-5 are given as 158,000 acres and 16,000 tons. The
actual area subsequently returned for that year in the Panjab was 113,200

acres, and in the North-West Frontier Province 4,901 acres were returned

as under the crop. The largest areas in the Panjab (in 1904-5) ordinarily

occur in Gurdaspur, 30,479 acres ; Multan, 13,295 acres ; Kangra, 10,255

acres ; Amritsar, 5,709 acres ; Gurgaon, 5,242 acres ; Hoshiarpur, 5,231

acres, etc. The supplementary Final Memorandum for 1906-7 estimates

the area in the Panjab at 94,400 acres with a yield of 8,600 tons.

In the Gazetteer for Multan (1901-2, 217) it is stated that " the outtura

is from 3 to 3|- maunds per acre, and the produce- fetches the zamindar

some 10 seers to the rupee, or Rs. 4 per maund. The crop gives fair

returns and costs less to cultivate than most, as it can do with a light soil

and moderate moisture, can be sown late, and requires very little looking

after. The sowings take place in July, and the crop is cut in November."
Lawrence {Valley of Kashmir, 340) says it is a very common crop, sown
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in April, and ripeus shortly after rice. It in a delicate crop, injured by
•cold winds.

Bombay mnd ^/a</. —Estimated areas, inoludiog tb<* Kattvw Acatee.
were given in 1904-5 as 793,900 acres in the Preeidui' ' ictm
in Sind, with yields of 52,700 tons and 5,300 tone reep< < •• ai«a
actually surveyed in the British districts alone was 3l^,tiU0 accea in
Bombay and 79,772 in 8ind. In Bombay (I004-A) the largest afea*
were Khandesh, 80.812 acres ; Nasik, 54,989 acres; Panch Bfahals. 46,768
acres; Ahmudabad, 33,524 acres; Kaira, 18,681 arr— ^^madnagar.
16,731 acres; Dharwar, 16.446 acres, etc. In Bind— I'

,

i Frontier.

46,894 acres, etc. Although no returns are available lor luf vi«ar named.
the crop is known to l)e very important in Kathiawar, Banxia and other
Native States. The supplementary Final Memorandum for 1906-7
estimates the area and }'ield in Bombay (including its Native States)

at 1,020,400 acres and 182,400 tons, and in Sind (with its Native
States) at 62,100 acres and 4,700 tons. The method of cultivation is

fully described by Mollison :
" The kharif crop requires." he savs, " a

totally, different soil to that found most suitable for the rati crop. Til,

as a rain-crop, likes a sandy soil or light soil, whereas the crop which i»

sown in August-September, or later, grows best on black soil or on such
soils as are retentive of moisture."

The Kaira cultivation, he further sajij, is tvpical for the /

'

p. It

is sown subordiiiate to bdjra on sandy loam soils. Other sul.- . < rope

are the usual pulses and fibre-plant.s. " The til seed rate is ^ lb. or less

per acre." If sown as early as possible in the kharif season, harvest should

commence in September-October. A good outturn as a subordinate crop

he estimates at " 80 to 120 lb. per acre." As a rabi crop it is grown
extensively alone on black or medium black soil. The rotation crops are

cotton and ;tmr. The field is repeatedly ploughed and harrowed during June.

July and August. If sown in September, the crop is ready in Januar}'.

With regard to outturn, he estimates that a good crop in Khandesh
yields from 320 to 360 lb. per acre, and the seed is worth 15 to 18 lb. per

rupee. From a seed-rate of 1 lb. per acre, a crop experiment at Surat in

1895-6 gave an outturn of 372 lb. per acre, worth Rs. 25-13-3. The cost

of cultivation is rated at Rs. 10-6-0 per acre. [Cf. Mollison, Textbook Ind.

Agri., iii., 90-4 ; Crop Exper. Rept. Bombay Pres.]

Madras and Mysore.—The estimated area and outturn were 674,200

acres and 55,1(X) tons, but the actual area in Madras during 1904-5 was

755,475 acres. In Mysore the area was 90,623 acres. The chief districts

of Madras in 1904-5 were Godavari. 83.939 acres ; Vizagapatam. 83.337

acres ; South Arcot, 68,218 acres ; Tinnevelly, 56,938 acres ; North Arcot.

56,873 acres ; Salem, 55,429 acres ; Coimbatore, 47,334 acres, etc. The

supplementary Final Memorandum for 1906-7 estimates the area and yield

in Madras at 585,500 acres and 48,000 tons. In Godavari, it is stated that

mixed or sandy soil suits the plant best. The land is prepared about the

month of April and the seed sown in May or June. The crop is ripe about

three months after sowing. In North Arcot it is said to be an early crop,

being sown, if the rains are sufficient, in April or May, and reaped four

months later. It is sometimes irrigated, and is then sow^n as early as

January or Februarv. [Cf. Cox, Man, N. Arcot, 1895, i., 271-2: Rice.

Mysore Gaz., 1897, i.', 122 ; Francis, South Arcot, 1906, i.. 114. 122.)

fli/rma.—The area in 1904-5 in-as 976,361 acres in Upper Burma;
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60,317 acres in Lower Burma. The largest areas were as follows :—Mying-
yan, 241,355 acres ; Magwe, 185,386 acres ; Lower Chindwin, 128,39&"

acres ; Sagaing, 127,634 acres ; Meiktila, 94,954 acres ; Minbu, 77,176

acres, etc. The following facts regarding Myingyan (Carey, Settl. Reft.

Operat., 1901, 34), where the largest area is ordinarily grown, may prove
Seasons. instructive. " Early sesamum is sown in May and June and is reaped

in July and August. Late sesamum is sown in October and November
and is reaped in January and February. The early sesamum seeds are

Two Crops. the thadunhyu (white), boktaung (red), shan hnan (large seed), and the-

late sesamum varieties are the hnangi-net (black) and hnangyi-phu (white).

The same quantity of seed is sown for both crops. The late crop is the

Seed to Acre. Safer, but the early crop gives the larger yield. Invariably 2J pyis ol'

seed are sown to the acre, and, whereas the early crops yield from two to

twelve baskets (both extreme figures), the best late crops seldom exceed

six baskets. A basket of seed gives 5 viss of oil, the value of which varies

from Rs. 3 to Rs. 5 per viss, but Rs. 3-4-0 is the average normal sale

value." [Cf. Settl. Operat. Repts. for Parlett, Sagaing, etc. ; Max and
Bertha Ferrars, Burma, 1900, 51, 149.]

MANUFACTURE AND USES OF THE OIL.—As indicated, there are at least

two easily recognised forms, one with white, the other with black seeds. The
latter is the most abundant and yields the best oil. It is extracted by expres-
sion in mills, by the same process as that for naustard-oil. Is clear and limpid,
varying in colour from pale yellow to dark amber. Has no smell and not liable

to become rancid. Adulteration with ground-nut oil is frequent. In India it

is largely used for culinary purposes, in anointing the body, in soap manufacture,,
and as a lamp-oil. It is also frequently employed as an adulterant of ghi (see

pp. 479, 481). In England it is chiefly used in making soap. In many of its

properties it resembles olive-oil, and is accordingly similarly utilised. The oil from
the black variety is generally stated to be more suitable for medicinal purpose*
than the white. It is also extensively employed in the manufacture of Indian
perfumes, and for this purpose the perfume is frequently extracted by the seeds
direct—layers of the seeds being placed between layers of flowers, etc, (see

p. 820). The white-seeded form is largely eaten as an article of food, more
especially in certain sweetmeats. The oil-cake, left after expression of the oil,

is in demand all over India as a cattle food, and in times of drought and scarcity

is even eaten as food by the poorer classes. As a manure the cake is of less value
than castor and other oil-cakes. In Madras tanghedi bark (see p. 290) is said to
be added to the seeds before being pressed for oil. [Cf. Pharmacog. Ind., iii.,

26-33 ; Agri. Ledg., 1893, 1895-7, 1901, 1903-4 ; Basu, Agri. Lohardaga, 1890,.

pt. 1, 131; Banerjei, Agri. Cuttack, 1893, 197; Blount and Bloxam, Chem. for

Engin. and Manuf., 1900, ii., 233 ; Merck, Digest., 1900, No. 7; Ludwig Hesse,
Physiolog. and Therap. Import, of lodipin in Pharm.-Centralhalle, 1900, No. 1 ;.

Thorpe, Diet. Appl. Chem., 1900, iii., 377-8 ; Leach, Food Inspect, and Anal.r
1905, 420 ; Leather, Mem. Dept. Agri. Ind., 1907, i. (Chem. ser.). No. 2.]

Trade TRADE.—Internal.—The returns of til seed carried Isy rail were in

InternaL 1902-3, 4,590,935 cwt. ; in 1903-4, 4,675,014 cwt. ; in 1904-5, 3,627,307

cwt. ; in 1905-6, 2,956,419 cwt. ; and in 1906-7, 4,326,824 cwt. The
Bombay. chief importing centre is Bombay port, which in 1906-7 drained its supplies

chiefly from the Central Provinces, Rajputana, Nizam's Territory and
Calcutta. Bombay Presidency, viz. 2,738,978 cwt. Calcutta follows next with a

total of 453,979 cwt., received from the Central Provinces and Bengal

;

then come the Madras ports with 384,156 cwt., derived from the Nizam'a

Burma. Territory and Madras. The traffic of Burma is not given in the returns

of railborne trade, but it is doubtless mainly toward Rangoon and the

other chief towns of the province.

The total exports by coast of sesamum seed in 1905-6 amounted to

479,169 cwt., valued at Rs. 37,69,577, and during the period 1900-5
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TRADE IN OINOELLY
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averaged about 400,000 owt. The ohi«»f «>Ty>orting o«ntrM. ooMfrviie, M«
Madras and Bombay, ami the chief i • provinn* in Burma. Itk
tliuH very signiHcant that Burma, tho. the targtMit single prodoqiiig
area, drains an annual supply from India.

Foreign Exports.—In the foreif^n trade •t«ti«tic» the figurm *n
returned under two headings—(1) Oil and (2) Seeds. The oaantttiM o(
Sesamum Oil exported during the years 1902-7 were m follow* :—In
1902-3, 212,728 gallons, valued at 'R«. 3,33,489 ; in 1903-4, 285.711
gallons, valued at Rs. 4.24,403 ; in 1904-5, 547,456 gallons, valued at
Rs. 7,22,158 ; in 1905-6, 308.310 gallons, valued at Rs. 4,44.293 ; and in
1906-7, 165,877 gallons, valued at Rs. 2,79,644. Almost the whole
quantity goes from Bombay, and the chief markets in recent years have
been Mauritius, Arabia, Ade^l Ceylon.

During the period 1900-7 the exports of Sbio were :—In 190Q-1, Oil

1,844,194 cwt., valued at Rs. 1,55,68,575 ; in 1901-2, 2,447,149 cwt.,
~

valued at Rs. 2,14,39,368 ; in 1902-3, 3,732,685 cwt., valued at Rs.
L',90,93,614 ; in 1903-4, 3,512,650 cwt., valued at Rs. 2,42,89.443 ; in

1904-5, 2,516,757 cwt., valued at Rs. 1,73,71,691 ; in 1905-6, 1,685,208
cwt., valued at Rs. 1,46,93,032 ; and in 1906-7, 2,740,815 cwt., valued
at Rs. 2,53,79,919. It will thus be seen that a considerable fluctuation

has taken place. Commenting on this subject, NoSl-Paton {Rev. Trade
Ind., 1905-6, 43) observes :

'' The shortage in rape-seed led to an
acute internal demand for sesamum and occasioned great embarrassment
to shippers ; and, since in this case also the favourable nature of the

crop prospects had led to depletion of available stocks, the exports, which
declined by 28 per cent, in 1904-5, underwent a further contraction of

33 per cent., making a total of 52 per cent, in the two years. The average
value rose by 263 per cent." The condition mentioned was, however,

entirely changed by the recovery of the foreign transactions in the year

following. Bombay exports almost the entire quantity consigned from
India (in 1906-7 its share came to 2,366,144 cwt.), and the chief markets

-France, 1,060,589 c^^i;. ; Belgium, 862,117 cwt. ; Germany, 311,553

MsUmtL

were lUOitTtlW
Ccaattim,

cwt. ; Austria-Hungary, 191,795 cwt. ; Italy, 158,316 cwt. ; Egypt, 110,515

cwt. ; and by way of contrast it may be added that the United Kingdom
took only 3 cwt., valued at Rs. 24. But, as ab-eady observed, while Burma boom.

is the largest single producing proNnnce, it exports practically no sesamum
seed. The production must be locally consumed, and hence to Burma this

is relatively a much more important product than it is to the people

of India. In Burma this oil doubtless plays very largely the part of gki

in India.

The imports of sesamum oil and seed are small and imimportant, iiap«t«.

amounting, in 1906-7, to 384 gallons of oil and to 14,549 cwt. of seed,

chiefly derived from the Straits Settlements and Ceylon, and consigned to

Burma.
According to a recent volume of Prices and Wages in India, the nka.

wholesale price of sesamum seed in Calcutta in January of 1906 was

Rs. 5-10-6 per maund of 82286 lb.

SESBANIA ACULEATA, /Vr*. ; Fl Br. Ind., ii., 114 ; Prain, DJLP..

Beng. Plants, 1003, i., 402-4 ; Leouminos^. The jayanti, hrihatchakramei, J^^^
dhanicha, dhunchi, gadoreji, rdn-shewrd, bhuiavali, erra jUuga, ntfoek^

etc. A suffruticose annual met with often in a cultivated state on low-
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Fibre.

^Sowing Season.

Pan Houses.

Manure.

THE ITALIAN MILLET

lying land on the plains of India, from the Western Himalaya to Ceylon

and Siam.
The stems of this plant have long been employed locally in various parts of

India to yield a strong and usefxil fibre, which is used as a substitute for

hemp. It is considered to be very durable under water, and is much esteemed
by fishermen for making drag-ropes for nets. It is sown after the first showers
of April or May, and the crop is ready to cut in September or October. The
expense of cultivation is about Rs. 9 per acre. The method of preparing the
fibre is similar to that for san (Crotainfift Juneea). The stems are also commonly
employed as stakes for pan (Piper Betie) gardens. Recent experiments at Sibpur
and elsewhere have shown that it makes a good green manure. [Cf. Banerjei,
Agri. Cuttack, 1893, 88 ; Dodge. Useful Fibre Plants of the World, 1897, 294 ;

Exper. Farm Rept., Sibpur, 1897-8, 10 ; Repts. Dept. Land Rec. and Agri., Bengal ;

Admin. Rept. Bengal, 1901-2, 20 ; Dept. Agri. Mad. Bull., 1905, iii.. No. 52.]

D.E.P.,
vi., pt. ii,,

546-8.

Italian
Millet.

Barly
Production.

Widely
Cultivated.

Soils.

Seasons.

tvo Crops.

Quick-growing.

Outturn

Food.

Pastry.

SETARIA ITALICA, Beauv. ; Fl. Br. Ind., vii., 78 ; Rheede,

Hort. Mai, xii., t. 79 ; Duthie, Fodd. Grass. N. Ind., 15 ; Duthie and
Fuller, Field and Garden Crops, 5, t. xxv. ; Panicum italicum, Linn.,

Roxh., Fl. Ind., i., 302 ; Gramine^. The Italian Millet, kangu, Mngni,
rala, hiranj, kora, koni, kaon, kdkun, china, chena, shdli, sJiol, tdngun, kher,

gal, tennai, naoni, sat, etc.

Cultivatioa.—This millet is extensively grown in India both on the plains and
the hills up to 6,000 feet, and is distributed to most warm temperate and tropical

countries. It is interesting, for example, that the discoveries made at Ancient
Khotan, by recent explorers, show that it' was cultivated in Eastern Turkestan
(luring at least the 3rd century of our era. Stein, for example, calls it tarigh, and
mentions specimens of the grain found at Niya and also at Kara-dong which had
been identified at Kew. It is perhaps somewhat significant, however, that no refer-

ence should be made to it in The Bower Manuscripts, discovered at Kucha, seeing
that two other millets are mentioned, viz. Panieam VruH-Oaiil (uar. fiiiwenta-
cetdii, see p. 843) and Eieuftitie eomcana. The Italian Millet has often been
claimed as an Indian wild plant, but the majority of writers now regard it as an
exotic though cultivated from ancient times. It has, in fact, been grown from
time immemorial in Asia, and has been recognised in the deposits of the Swiss
Lake dwellings. De Candolle thinks that the species existed thousands of years

ago in China, Japan, and the Indian Archipelago. The kangni of modern writers

undoubtedly denotes this grass, and it is cultivated here and there all over India,

and even in Burma and the Shan and Kachin hills. It delights, says Roxburgh,
in an elevated light dry soil, and two crops may be sown on the same field, two
separate sowings being made, and harvested in September and January. It

is grown as a kharif crop mostly, and there are two well-marked varieties, one
straw yellow, the other reddish yellow. Sen (speaking of Dacca) says it is very
sensitive to stagnant water. If rain-water stands on the field for twenty-four
hours the crop may be lost. Roy tells us that in Orissa it is generally grown by
the hill tribes and confined to the jungle-lands. Mollison [Textbook Ind. Agri.,

iii., 69) says that this millet is cultivated all over India, but in no part is the
cultivation very important. " In Bombay Presidency the crop is annually
becoming more popular and the area has considerably increased." " The total

area for the Presidency exceeds 200,000 acres annually." It is a " quick-growing
plant and a suitable crop to grow after a period of famine or scarcity." Mollison
then adds that a Dharwar crop tested in 1894 yielded the following results :

—

Seed-rate 6^ lb.
; grain 843 lb. and straw 2,631 lb. an acre.

Diseases.—In Madras the crop is frequently attacked by a fvingus, known as
Selerospora graininicoin, some account of which is given by Barber in a paper
on the diseases of Sorghmn in Madras (Dept. Agri. Mad. Bull., 1904, ii.. No. 49),

and by Butler (Mem. Dept. Agri. Ind., 1907, ii., 14 ; also Maxwell-Lefroy, 1908,
ii., 1-13).

Uses.—^The grain is much esteemed as an article of human Food in some parts
of the coiuitry, and is eaten in the form of cakes or of porridge. In Madras it is

specially valued as a flour to be used in making pastry, and when boiled with milk
it constitutes a light and pleasant meal for invalids. It is also much valued as a
food for cage-birds and for poultry, and added to beer it is said to make the

988



COWRY, OONCH AND CORAL
SHELLS

beverage more intoxicating (Me p. 760). Church givM th« notrknt raCki m I

and the nutrient val iie oa 9 1 . Aa Foouxm. the straw ia not rMkoned vwj no
ing and ia often onlj^ used aa bedding or for thatrhinf houaaa. [Cf. Bm, Hft, AfH
and the nutrient
ing and ia often o.. ^ ^ ^.„„ ,.„ ..„.«^. .^,. „.^ „_, ^_,
Suu. Dacca. 1H89. 37 : Banerid. Agri. CuUaek, I MM, 76-7 : Roy, Or^Mo/Bmial
1 906. 60 ; Lawrence, VaiUy of Kashmir, 180^ SJ7 1 Myw Oat., IW. L. TlS-T.*!

74 M-r.

FOddMT.

Cowry.

Umb.

Tk»4a.

SHELLS.—Three groups of shelln are of indtutrUI vsltie in Indi« : DJLP-—(a) Cowries or shells used as money ; (6) Conc-h and other sbelU uaed for *••

artistic and industrial purposes
; (c) Shells, freuhwater and marine, utilised

as sources of lime ; and (rf) Ornamental Corals.

COWRY—kauri, kavadi, kaparda—the ainall whit* ahdl of f^prmm
tMOH«(<i. From time immemorial this has been eotployad In tha etimooy of
Southern Asia, more eepeoi&Uy in Oiina. Tha uaa fe alhtdwi to by Maa'udi
(943 A.D.), by Marco Polo, and by many other writer*, more aqiadaUy of tJw
Maldives, South India and Bengal. In India they are nmklly diaappaaria&
though in the nu-al part« of the country they are still employedaa money. iSStt
value appears to be 6, 144 to the rupee. But in addition they are largely amployad
ae articles of adornment for horaes, cattle, etc. The importa in IM>1-S oaine to
17,568 cwt., valued at Ra. 56,892; and five yeara later (1905-6) 21,406 cwt..
valued at Re. 81.710 ; and 1906-7. 18.638 cwt.. valued at Ra. 08.g45. Tba bulk <>f

these foreign supplies came from Eawt Africa luid were imported into Bun > '

mainly, then Calcutta. Koriu-hi. and last of all Madras. A conaiderable i

supply is also obtained from the Laccadive and Maldive lalanda. [Cf. Watt.
Ind. Art at Delhi, 1903. 206.]

CONCH OR CHANK, MOTHER-OF-PEARL, fiTC.—Thomaa, Ptart aiul Ck>noh.
Chank Fisheries, 1884 ; Thurston, Mad. Bull., 1894. No. 1. The aacswl ehaak.
conch or aankha {Turbtttella ratm), is procured by divers in the Gulf of Miuuu*.
opposite JafTnapatam in Ceylon, and off the ooaat of Travanoore. Tut i

Formerly the traffic in these shells was a State monopoly, to-day li

fisheries are regulated by an Ordinance. And so far as India is comvtii' . i -»

notification is simply given when the sales will occur at Tuticorin. Aa mucJi i a

lakh and a half of rupees' worth is often disposed of at one time. But ao long
ago as the 16th century Garcia de Orta apoke of the trade with Bengal in these
shells having declined, and Bocarro in the 17th century ntade special mention of
the manufacture of bracelets from them. A right-hande<l chank (thai ia to aay,

one with the spiral opening to the right) is much prized by the Hindus to be uaod
at their temples, and being exceedingly rare often fetches a high price. Braceieta,

armlets, charms, etc.. are made of the ordinary conch shell, ana theae have been
used in India from time immemorial, such bracelets being known aa tankhaa and
the workers as sankharis. It is somewhat curious that the chief osatrea of this

trade are all remote from the localities of production—namely Dacca, Patna,

Dinajpur, Rangpur, Bardwan, Balasore, Bankura. Sylhet. etc. Many of the

smaller and more ornate shells are specially collected and uaed for personal

adornment, or are worked up in fancy goods.

Mother-of-Pearl is procured at both the pearl and the chank fiaheriea. The
shells are largely exported from Tuticorin, and uaed up in inlaying both wood
and stone at Kota, Bhera and Agra (see p. 668).

SHELLS, CORAL, ETC.. used cw sources of LrMB (see p. 712).

CORAL—murjan, munga, eangi-marjdn, gulli, pdvdlam, pagadan, etc., ia

mainly of interest to India in the form of coral-reefs—moJem or ancient—and
hence as sources of limq. Very little can bo learned regarding indigenoua orna-

mental corals. Mason, writing of the coast of Burn<" .<...ntion*i an elegant apeciea

of AetlHiM and of yieandfin found in Amherst an ' He also refers to a

scarlet coral composed of cylindric tubes united t irMMjMrM mmmltm);

a star-coral and tree-coral as plentiful on the ouast of Tavoy. Black corad

(AHUpatitat-ia)iB also met with, of which beads are made and traded in from the

Mergui Archipelago. Speaking of Tenasserim. Mason alludee to a tree-ooral two

feet long being of a deep scarlet -often sold under the name of " Red Coral."

There are no properly constituted coral fisheries in India or Btirmn, and H
cannot accordingly be said that we possess the information to decitlo whether or

not any of the Indian species are of industrial value. The Indiiuj trade in

ornamental coral accordingly centres around the imported ki^ids. which, being I»i-«rt»J <>wi.

foreign products, need not be dealt with in this work further than to mention tb»
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SHOREA
ROBUSTA THE SAL TREE

extent of the traffic. In 1868-9 India imported coral to the value of £93,126.
For the past five years the traffic has marked a decline in quantity but a rise in

relative price. In 1902-3 India received 283,580 lb., valued at Rs. 5,47,258
(£36,484); and in 1906-7, 98,172 lb., valued at Rs. 3,27,773 (£21,852). The
traffic is almost entirely from Italy and to Bengal.

D.E.P.,
vi., pt. ii.,

673-8.
Sal.

Resin.
Tapping.

Tield.

Seasons.

Large Blocks.

Low Acid Value.

Dye and
Tan.
Bark.

Young Trees.

JExtract.

Prospect.

Seed.
Famine Food.

Timber.

SHOREA ROBUSTA, Gaertn. ; Fl Br. Ind., i., 306 ; Ind. Stat.

Atlas, 1895, 29-30 and Map ; Gamble, Man. Ind. Timbs., 77-81 ; Prain,

Beng. Plants, 1903, i., 254 ; Duthie, Fl. Upper Gang. Plain, 1903, 75-6
;

Brandis, Ind. Trees, 1906, 69 ; Dipteeocarpe^. The Sal tree, sal, sdkhu,

sarjum, saktva, teturl, Tcdnddr, gugal, Jcabbu, enkhyen, etc, A large gre-

garious tree, of which Gamble says :
" The sal tree occupies two principal

regions in India. The first is a belt at the foot of the Himalaya and running
into its valleys and up its lower hills to 3,000 or 4,000 feet, and exception-

ally, as for instance at Lansdowne, to a still higher altitude." " The
second is the Central Indian belt, and the sal country begins on the Ganges
near Kajmahal and passes through the Sonthal Parganas, Eewah, Chota
Nagpur, the Central Provinces, Orissa and the Northern Circars, ending
in the Palkonda range of Vizagapatam and the forest of Jeypur."

When tapped, the tree exudes large quantities of an aromatic Resin, whitish
at first but becoming brown when dry. The method of tapping usually em-
ployed is in the month of July to cut out three to five narrow strips of the bark,
according to the size of the tree, and about 3 or 4 feet from the ground. In
about twelve days the grooves have filled up with resin. This is gathered and
left to fill again. They give three yields, amounting in the best trees to as much
as 10 lb. The first is the best in quality. A second yield in October and a third
in January are also obtained from the same cuts, but small in quantity and
inferior in quality. The resin usually occurs in small rough pieces, nearly opaque
and very brittle, but Gamble states that in some parts of the Upper Tista forests.

large blocks, 30 to 40 cubic inches in size, may be found in the ground at the foot
of the trees. It is used chiefiy to caulk boats and ships, also as an incense and
in medicine. Hooper (Rept. Labor. Ind. Mus., 1903-4, 25) says that it has a
much lower acid value than pine resin, viz. 20 to 22, in place of 137 in imported
pine resin and 124 in the Indian article.

The bark is said to yield a red and black Dye and to servo as a Tan. Recently
an investigation into the value of sal bark as a tanning material was undertaken
at the Imperial Institute, at the request of the Forest Department, and a report
{Imp. Inst., Oct. 7, 1904) was submitted by Dunstan to the Under-Secretary
of State for India. Analyses proved that the bark derived from young trees was
richer in tannin than that from old trees ; moreover, that the young bark contained
as much tannin as is present in oak, hemlock, and other barks commonly em-
ployed as tanning materials. Analyses of Indian-made extracts, however, showed
these products to be of poor quality. Filtrates were better than solid extracts,
both as regards solubility and tannin content, but " the best contained only 21
per cent, of tannin, whereas the ordinary tanning extracts in use in Europe contain
at least 30 per cent." Experiments in tanning, both in the laboratory and on
large-scale trials, were carried on by Dunstan at the Imperial Institute. In sum-
ming up his report, he observes that the results recorded show that it is quite
possible to prepare from the bark of suorea rohusta an extract which, when
employed as a tanning material, may furnish leather both of good texture and
colour. It remains, he adds, to be seen whether the process devised by him can
be successfully employed on a manufacturing scale in India. [Cf. Hooper, Agri.
Ledg., 1902, No. 1, 15-6.]

The seeds ripen at the commencement of the rains and are collected and eaten
as Food, especially in times of scarcity. In The Agricultural Ledger (1904, No. 5)
will be foimd a paper by Reinherz on the seeds of Shorea as a famine food. He
gives a map showing the chief localities where the seeds are eaten, viz. in Chota
Nagpur, the Sonthal Parganas, Gaya, Bhagalpur, Jalpaiguri and Orissa in
Bengal ; Gorakhpur in the United Provinces ; Central India ; and Chatrapur
in Madras.

The tree, however, is best known, for its Wood, which is the most extensively
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8IDA
A VALUABLE FIBRE carpiHikolia

•employed of all timberv in Nurthoni ludU. It do«i iM»t, l»uw«v«r, »
flood •peciinenH an said to b© almoct without a rival f..r •trmutth,
durability. " It is in conatant requMt for ; ,tig ..« .,„„
bridges ; for beams, dour and window poet ia-nmniltgm » wa*
body of carts, and above all, for rrtiUuy :, , '*«r^'itSiftti of
which reaches some lakhs of cubic feet. It i» < i . iisnil. juihs hllli
of Northern Bengal, where it is found jxrh..)- ; .w mvmOMa,
for making canoes. Owing tu its not !•• n,^' t\ "Kperimtetd
in those adl forests which are in the hiil ' -^-n lormt
in log. The difficulty is, however, part ,.|. irith
the assistance of boats or with floats <.i . aj 0«mui
(BotMbajT ,„niabartrun*)" (Gamble, i.e. HO). [C/. iimrcM dm Orta. 1663. CoOL.
xxvii. ; alHu in H»ill. Proc. Boy. Ir. Acad., 3rd ser., 1M»-91, i.. 413; Cbttrah.
Food-Grains of Ittd.. 1880. 175-0; Pharmacog. Ind.. i.. IB5-4J; For. Working Plm»
for Bengal, U. Prov., Cent. Prov., As»am, etc. (numerous papers) ; For. Afltnin.
Repts. Bengal, U.Prov.. etc. ; Ind. For., 1889, xv., 51-5; Mott SuikMa Tfrilnimf
for Sal, 1808, xxiv., 445-54 : Eardloy-Wilmot. NoUa on 861 For.. I8M, JDCV.,
app.. 1-10; Improv. Fellings in Sdl For., 1809, xxv., app., 1-17: Pr^porl.
Fellings in Sdl For., 1904. xxx., 393-7. 441-60; Cluuinor. Trsaim. of SM For.
under Selection S>/st., 1905, xxxi.. 328-34 ; Coventry. Sdl For. Dthra Dun, 1905.
xxxi.. 147-53; The Bower Manuscript (Hoemle. tronsl.). 1893-7. 106, 180; Navill,
Ditt. Gaz. U. Prov., 1903. v., 19-20, etc. ; 1905. xlu.. 9-16 ; Allen, Oat. Ooaipam,
Assam, 1905. iii., 78-83.]

SIDA CARPINIFOLIA, Lhtn. : Fl. Br. Ind., i.. 323; Wight, DMJP^
Icon. Ind. Or., t. 95. The Hornbeam-leaved Sida, baridra, karHa, pila- ^*- P'- *U
•hereld, bon methi, isbadi, bald, jangli-methi, tupkaria, tukati, vaUaiirippi.

^^-^'
pata, etc. A perennial under-shrub diatributed throughout the hotter
parts of India.

S. Phombifolia, Linn. ; Cooke, Fl Pres. Bomb., i., 93 ; Duthie, Fl.

Upper Gang. Plain, i., 81 ; Prain, Beng. Plants, 1903, i., 259, The $wti-

herela, M-berela, pitbala, bdla, jangli-methi, athi-balla chettu, atibdid, etc.,

and though more variable and perhaps less abundant, is also distributed

throughout the tropical regions of India ; Malvacea.
The above, as also most other species, are very largely used by the Natives

of India, being regarded as diaphoretic, diuretic, and demulcent, eqieotally the
.root barks. The chief interest in them, liowever. centres in their beautiful best Fibre.
fibres. Roxburgh, in 1832. wrote {Fl. Ind.. iii.. 177) of the latter speeiee that
the bark yields " abimdance of very delicate flaxy fibre, and I think might be
advantageously employed for many purposes." Royle (Fibrous PI., 262), in

1855, republished that statement and added the opinion of Captain Thomson,
who thought that from its " length, its similarity to silk, and its great strength. Martis.

that it would fetch a high price in England. The line (only half an inch in oir-

cumference) sustained, after exposture to wet and sun for ten days. 400 lb."

In the Journal of the Agri.-Uortieultural Society of India ( 1881. vi., n.s., 2S4-4)
particulars are given of a consignment of the *' burriala " fibre submitted by the
Raja of Balihar in the district of Rajshahi. I'pon that sample, Mr. Oo^iwell
submitted a report, in which he complained of insufficient steeping end the
presence of injurious " croppy ends." A later sample had been overnrteeped

and become " fozie." W. Stalkartt asked if it could be produced as cheep or
nearly as cheap as jute ? At the Colonial and Indian Exhibition. London, in

1886, a fair sample was shown by me to the fibre experts, who admired it greatly.

The silvery colour was regarded as of importance in rendering it suitable for pur-

poses to which jute could not be applied. Accordingly it was placed as supsrior

to jute and the ultimate fibres were found to be much finer, thus reodcring the

.fibre suitable for Bome of the purposes to which linen is put. In the Jturmml

-of the Agri.-Horticultural Society of India, 1890, viii.. n.s.. 124. Blechyndea
says : "A small plot of land was devoted to MM* rhmtmb4/Mtm, and the yield TW4.

-per acre found to work out to 5 maunds 19 seers cleaned fibre. It was steAed

\ that the plant did not grow well but was branchy, hence it was lifficult to extreet

(the fibre and the machine used could not deal with it properly." It was then
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added (upon what authority is not shown) that " the retting process is not
suitable for it." The ultimate fibres were found to be l"5-2 mm. in lengthy

and to be similar to jute in their reactions. It was, however, softer and
more uniform. Chemically it showed a high percentage of cellulose (83-0 as
compared with jute 75 "0). [Cf. Cross, Bevan, King and Watt, Indian Fibres,

1887, 41-2 ; Watt, Sel. Rec. Govt. Ind., 1888, 277-82.] The most recent opinion
is that given by Mr. Robert S. Finlow (Pusa, July 25, 1907) in a report on experi-

ments: " Sida is undoubtedly a fibre of very high class ; it is far superior t&
jute ; indeed it probably ranks nearer to flax and rhea. It is a common plant
all over India, but it grows especially well in the moist climate of Assam. I hav&
gown plots at Rajshahi this year, which are doing well " (Rept. Agri. Dept. E.
Beng. and Assam, 1906-7, app. ii.). Samples were sent to the Imperial Institute,

and valuations ranging from £12 to £18 a ton were obtained (Irrip. Inst. Tech.

Repts., 1903, 59). The opinion given by Just Brothers of Bielefeld seems the
rational one, namely that until a consignment of 400 lb. to 500 lb. of the fibre ha&
been spun and woven, no definite conclusion can be arrived at.

D.E.P.,
vi., pt. iii.,

1-238.

D.E.P.,
vi., pt. iii.,

6-22.
Mulberry
Silk.

SILK.—In perhaps no other country of the world does the necessity

exist so pressingly as in India to treat the subject of silk and the silk

industries under two distinct sections, viz. Bombycid^, the Domesticated

or Mulberry-feeding Silkworms ; and Saturniid.e, the Wild or Non-
Mulberry-feeding worms.

/. THE MULBERRY OR DOMESTICATED SILKWORMS.
The terms mulberry and non-mulberry-feeding are more accurate than

domesticated and wild, since certain of the so-called wild insects have
existed for centuries, both in India and China, under what must be charac-

terised as a degree of domestication ; but, on the other hand, all the silk-

worms that live on the mulberry are not necessarily domesticated. " Wild
silk " denotes, as a rule, the product of non-mulberry-feeding insects.

I. Bombyx (Sericaria) mopi, Linn. : Hampson, Fa. Br. Ind.

(Moths), i., 32-3 ; Andrew Libavius, Singularia, 1599, i., 426-51 ; Oving-

ton, Voij. to Suratt, 1696, 599-606 ; Eoyle, Prod. Res. Ind., 1840, 3, 67,

115-39; Yates, Text. Antiq., 1843, 160-249; Hutton, Silk of India,

Journ. Agri.-Hort. Soc. Ind., n.s., 1869, i., 331-64 ; 1871, iii., 125-42
;

Oeoghegan, Ace. of Silk in India, 1880, 1-34 ; Wardle, Handbook Wild
Silks in India, 1881, 3 ; Louis, Sericult. in Bengal, 1882, 1-33 ; Liotard,

Memo, on Silk in India, 1883, 18-24, 79 ; Atkinson, Gaz. N.-W. Him.,

1884, ii., 188-200 ; Conference on Silk (held in India to meet Sir Thomas
Wardle), Jan. 1886 ; Liotard, Causes of Decline of Silk Indust., 1886 ;

Finucane, Note onsome Questions connected ivith Silk Prod, and Trade in

Beng., 1887 ; Mukerji, Genesis of the Silkworm, 1889 ; Ind. For., 1880, v.,

202-21 ; Fisher, Exper. in Silkworm Rearing at Berhampur, in Ind. For.,

1889, XV., 125-34, 165-73 ; 1898, xxiv., 327-33 ; Cotes, Ind, Mus. Notes, i.,

129-56, t. viii., b ; Rein, Indust. of Japan, 1889, 185-211 ; Rept. of Silk

Com,m., Journ. Agri.-Hort. Soc. Ind., 1891, ix., 83-99 (also many subsequent

papers and reports) ; Rept. Dept. Land Rev. and Agri. Beng., 1892-3, app. A

;

Hogdson, Silk Comm. Rept. on Seri. Exper, at Alipur, 1891-2; Seri. Exper.

Rept. Dept. Land Rev. and Agri. Beng., 1895-6, app. ; Monog. Silk Fabrics

in U. Prov. of Agra and Oudk, 1900, 1-4
; Mukerji, Handbook of Sericult.,

21-40, 162-70 ; also Monog. Silk Fabrics of Beng., 1903, 1-21
; Cordemoy,

Le Prod. Colon. d'Orig. Anim., 1903, 74-108 ; Silk Indust. of Burma,
The Empress, ^Aug. 1904 ; L'Arbousset, Silk and the Silk-ivorm (Miss E.

Wardle, transl.), 1905 ; Hanausek, Micro. Tech. Prod. (Winton and
Barber, transl.), 1907, 144-7.
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Habitat and Domestication—The mulbeny ilkworm Mcmi to be
indigenous to the warm temperate rogionaof Nortbam China, aod perhan
also of the adjacent countries. It was, for exMnpla, found by bm in
Manipur (during the Hurma-Manipur Houndary Coniniimion of 188^9),
under conditions that perhaps justify the susptcion that it may be indi*
genous, as well as long domesticated, in that little frontier 8Ut«, if not of
some parts of Bengal as well. But if it be not a native of oertun warm
temperate tracts of India proper, it occur* immediately beyond Uie IIun»>
laya, more especially toward the eastern extremity, and at a very early
period was successfully acclimatised on the extreme weet in a tract of
country just beyond the Kashmir frontier known as Khotan.

History.—In Buddhist Hunna, where tho objection to taking life pcwatk
strongly, a formidable burrior oppoaod any gnmt exteoakm of the induatffy, ewi
although tho BurmanM fur conlunes pact have been very partial to ailk g—m^wU.
Moreover, the silkworm exist* on the hill* of Bunna and a diaHanHv mee baa
for long been there reared—a fact that point* to a oonaiderable aotiqaity for the
craitB of domestication of the worm, the reeling of the oooooaib and the weaving
of silk. Moreover, a special tribe of people are identified with ailll the Yabein.

Turning now to China, it is customary to reiMl of the lUkworro having been
reared from a vast antiquity (2,000 to 3,000 B.C., c/. Du Halde. HiH. China, ITSfl.
ii., 355-6), and of the secret of it* value having been carefully guarded until well
into the Christian era, when a princes*, who married the Chief of Khotan, euo*
ceeded, at the risk of her life, in carrying ofT to the country of her adoption, aeed
of both tho mulberry plant and the silkworm. This i* reported to have taken
place in 419 a.d., cuid in this way originatoii tho silk industry and trade of Central
Asia. A century and a half later, from Kliutan a knowledge in silk waa diffiMed
to Persia on the ono side and Greece and Rome on the other. Tho silk prodneliOB
of Central Asia became, in fact, the envy of Europe, aod led to the formation of
the silk-rotids which were designed to facilitate the traffic in cilk toward Rome.
Procopius (De Bello Oothico. iv., 17, in Yates. Text. Antiq.. 1843. 231) tell* the
story of tho monks of Serind (according to Yatoe—Khotan) having *aooea*fully
carried the eggs of the silkworm to Constantinople (530 a.d.) at the invitation of
the Emperor Justinian. This was desired so that the Roman* might be able to
produce the raw silk themselves instead of having to purchaae it from their
enemies, tho Persians. A sliglitly different version of thk ctory i* told by Sir
Thomas Herbert (Travels, etc., 1 677, 183-4), viz.. " From the Sere* or JUffio Striea
(part of Scythia towards Industan) this wonn first came into Perna. not long
before Alexander's time : but until the Emperour Justinian'* time it wa* not
known in Evu-ope ; the first being presented by the Persian* unto the Emperour
at Byzantiima as a rarity." A curiously interesting confirmation of the tradition
of the introduction of silk into Khotan ha* recently been brought to light by Stein
{Ancient Khotan, 1907, 259-60) in the form of a painted wo<Meo taUet found in

the sand-buried ruins of Dand4n-Uiliq, which Stein interorete ae depleting the
story of the Princess who cfuried on from China the aukworm eggi. There
seems every reason for concurring that the tablet date* from the cloaing rteeade*

of the eighth century. One attendtmt is pointing to the headdrea* in which the

eggs were secreted, and also to the btisket of cocoons obtained therefrom, while a
second is shown working at a silk-loom. The strongly Peraiao, in |>laoe of

the Chinese, expressions of the faces is perhaps due to the stronger Iranian than
Chinese influence at Khotan during that period, perhap* to some extent a direct

consequence of the trade that hod been by then established in silk. In Japan
the domestication of the silkworm is perhaps very nearly a* ancient a* in China.

In India the mulberry worm has been *y«tematicaUy reared for many
centuries, though it seems probable there have been two mdependent aooroae

of the knowledge and stock possessed by India, vi«. (a) Northern India, very

possibly from Central Asia (Khotan) and Persia; and (6) Assam and Bengal,

Sossibly from across the Cliines© frontier, in all likelihood via the little State of

[anipur. But it is curious and partly suggestive of the date of introdvotion

into Northern India, at all event*, that in tho Periplus it ahould be elated that

the silk came down the Indus (from l)oyond Bactriu) and wa* conveyed to the

great emporimn Barygaza (the modem Broodi), while no mention i* made of

locally produced silk. This is apparently, moreover, the firet mention of the great

993 63

BILK
OHSVX

eo Burma.

China.

OWiMto

8IU-nM4k.

lUfUawim.

Mila'i

Japan.

India.

Voftbm



SILK
BOMBYX
Races of Insect

INDIAN MULBERRY SILKS

West India.

Baces of Plant
and Insect.

Second
Introduction
to Europe.

Italy.

Temperate
Climate.

Names.

Life-
history.

Generations.

sUk mamifacturing industry of West India—an industry that subsequently drew
upon Bengal for its supplies of raw silk. It would also seem highly probable that
all the early references to silk by the Sanskrit authors denote one or other of the
non-domesticated worms, not the true silkworm of modern commerce.

Briefly, then, it may be said that the domesticated silkworm has been carried

to all the countries of the globe where it has been found possible to grow the
mulberry plant. But just as there are several distinct species, and under
these many very different races of mulberry, so there are numerous forms
of the silkworm. Some of these are confined within narrow limits, both as to

locality and food-plant, others are less restricted and have adapted them-
Belves to a wider range of climatic conditions and food-plants. The Roman
attempt at rearing the silkworm does not, however, seem to have made much
progress, for the domesticated insect of modern commerce is commonly believed
to have been conveyed to Eiu'ope somewhere about the 13th century, and has
since been widely diffused. There were, however, repeated efforts at acclimatisa-

tion. For example, the worm was conveyed to Italy by King Roger II. of

Sicily, who brought it from Greece along with Greek silkworm rearers, whom he
compelled to settle in Palermo. So again, it was in 1440 carried from Naples to

France. It is now met with in Italy (Lombardy), France (Central and South),
Spain, Sweden, Russia, Turkey, Algeria, Egypt, Syria, Armenia, Central Asia,

Persia, Afghanistan, Kashmir, India, America and Australia, in addition to

Burma, Siam, China, Japan, Corea, etc. It everywhere thrives best and gives

the finest silk where the climate is temperate and its food-plant one or other of

the races of JWorus nWn. Under skilled treatment, both of the food-plant and of

the insect itself, immense improvements have been effected in Europe, also in

Japan, so that it is commonly said both China and India have fallen below the
modern level of quality.

As manifesting a common origin, the recurrence of the Tartar name ser

and the Corean sir in many languages may be mentioned. Thus the Chinese
taau (cocoon), tai (silkworm), and the Burmese tsa ; also the ser in Greek ;

sericum, Latin ; seiden, German ; soie, French ; sheolk, Russian ; seole, Anglo-
Saxon ; silke, Icelandic ; and silk, English. On the other hand, there seems
little or no connection with these words and the names for the silkworm and
silk in both ancient and modern India. The synonym urna (generally trans-

lated silk) occurs in the Rig Veda, but there is nothing to establish belief that
it denoted mulberry silk. Another Sanskrit sjmonym, palta, gave origin

doubtless to the modern Assamese and Bengali pat and the Tamil, pattu, for

mulberry silk. In fact, pat occurs here and there throughout India and even in

Kashmir, and laniformly denotes silk. So also the Sanskrit pundarika (silk-

worm) lives in the caste name of the silkworm rearers, the pundari-kakshas or
pundas. The very common Indian name resham (silk) is derived from the Persian
abresham, and is thus closely connected with the Hebrew meshi and demeshek,
as also the Arabic dimakso and kus.

Life-history.—While the forms made specific by Hutton have by
modern authors had to be reduced to races under tlie species lionihyjc

mori, the forms in question denote important industrial assemblages,

which it is essential should be here briefly indicated.

It may be as well to sketch very briefly the life-history of the silkworm

itself. Needless to say it exists first as an egg, then as a worm (or cater-

pillar), which later on spins a cocoon within which the chrysalis stage is

spent, and lastly from the cocoon in due course emerges the winged moth,
which, after coupling, lays eggs and dies, thus originating once during its

lifetime the cycle above briefly indicated. The four stages (egg, caterpillar,

chrysalis and moth) thus constitute one generation, and insects that take a

year to pass through these stages are called univoltine. Occasionally special

breeds are met with that are bivoltine, that is to say, a first batch of the

eggs germinate almost immediately after being laid, thus allowing time

for two generations in the year. The bivoltine insect of China was perhaps

first introduced into Europe by the Genoese, but trivoUine insects occur in

Tuscany, and even quadrivoUine forms are met with in many countries,
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In India a still more romplox condition prevails, when the hefttof BenaU
and Assam causes the inswts to become mHltitolUnf. The boropolo
{barapalu) insect (ttomhi/jr tea tor) in univoltiiie. but the dWt {ii, f»r-
tMHutHfi), th« mailrtuti {it. rrtt-Mi), the cJkJtapat {IK ^tm^tuUM). aini
the nijapaw {ii. urracmtennin) all psM through a RUcreMion of genera-
tioriB in the course of the year, which sometimM amounts to aa mAny as
eight m number.

The crop of silk produced by a generation of worms is oallad a htmi.
In Benptal the ordinary crops or hamh are known as the Novemb«.r band.
the March hand, and the July band, but there is occasionally a fourth baml
attempted after the close of the July one, by such rearers as h^ve suffioiaoi
leaf.

Aristotle pivea an interesting account of the Bilkwvrm, but he was not
rately acquainted with the four «taffe« in it« life. Ho doaa not say thai it
reared in captivity but aiinply tiiat Ptunphilo. dauKiitar of PlalMi, wi
to have U«n the first to weave 8ilk at Co«. AriNtotlo deacvUM* the spine or honi
at the anal extremity of the worm, a fact that provea fairly flonohMively, hoa
that it was the same species as the nuillwrry-fseding iaaeei of to-day. But 81^
(370 A.D.), a native of Asia Minor, gives fiill partioolars of the stage* m^ i

tioiut of the silkworm, and he was the tirst to mention the popular siiggnstiDn of the
parallelism of the escape of the moth from the ohrysaUi with the rwmnaoUiMl
after death. Paiisanias (in the 2nd century), also a native of Asia Minor, fur-
nished particulars of the rearing-houses used in summer and thoae employed ia
winter by the silk-growers. Thus, wlien we first make aoquaintanoe wishthe life*
history of the silkworm, it had probably been by then aa fully domestinatlt aa
it is to-day.

The first scientific writer who can be traced is Andrew Libavius, who bred
silkworms at Kothenburg and published his obeervalioaa in 1509. Ha laya
stress on the horn-like tail as the most distinctive ehaiaeter d the rtnmeetioalod
mulberry worm. But to the student of Indian sericulture a muoh mar* inteieet
ing publication appeared nearly a century later. In 1089 the Rev. J. Ovjnffloo
wrote his Voyage to Suratt, in the Appendix to which there is given Ofmtit imftuns
concerning the Nature of the Silkworms (see pp. 1017, 1020). This waa apparently
framed as an account of the silk of India generally and not of Surat alona, but it

deals exclusively with the mulberry worm. It leaves the suspicion, tharela>%
tliat it may have hod special reference to an attempted Surat industry of
silkworms, fully two centiu-ies ago. He gives the utmost details as to the
of each band, then concludes—" This is the Nature of the Silk-wornui in the
where the Heat of the Sun renders them nmch more fruitful thtm with us : fur
in India the Worms breed and spin their Silk six times in the Year, and in England
only once." " There likewise they are sooner brought to perfection, luid be^n to
work sooner, viz., 28 days after they are hatcht, but in England not until the 40Ch.
Where also they are by a third part more tedious in bruaking out of their Uuuasa
from the first day of their Spinning than they are in the East, which in thcrs done
in ten days, but here only in fifteen." Harbert {Travels, etc.. 1677, 183-4) gives
a highly instructive account of the domestication of the silkworm in Persia. It

was a univoltine insect fed on white mulberry, and he says, " In imxtt VillaOBa

and Cottages we saw sheds filled with laborious People minding thfur eniioung
Silkworms."

Races of lasect*.—The following may be given aa the chief races :—
(a)—B. mori proper, the European Silkworm.
It is customary by writers on the Indian silk production and trade to elaas all

the races of the European worm as one, perht^ beoauae under the Indian eon*
ditions the difforences that exist become immateriaL Muksrji give* naaay in-

teresting details regarding the directions under which tiie rearing of eertain

grades of the European worm become possible in the plains. The eggs require

to hibernate under considerably lower temperature* toan tho*e for the iorajMla

(below)—viz. 30 to 40° F. But there are certain disadvantages, such a* the faet

that these worms usually die of flacherie if reared from April to Auguet. Tb*y
do not as a rule make good cocoons if fed on the ordinary shrub-mulberry of

Bengal. They require to be fed on leaves gathered from tree*. Whore large

mulberry trees are available it may be profitable to rear European coeooas. In
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fact the opposite condition also prevails, namely the chhotapalu (presently to

be described) do not make good cocoons if fed on leaves from tree mulberries.

The reader desirous of full particulars of the methods to be pursued in rearing
European silkworms in Bengal should consult Mukerji's work {I.e. 162-70).

In Kashmir, largely through the great personal interest taken in the subject

by Sir Walter Lawrence and Sir Thomas Wardlo, much progress has been made in

acclimatising the European silkworm (see p. 1016). [C/. Note on Sericult. in
Kashmir, Baluchistan and Quetta, in Agri. Journ. Ind., 1907, ii., pt. iii., 286-7.]
More recently similar efforts have been made in Assam (p. 1015), in Baluchistan

(pp. 1016-7), and in Mysore (p. 1018).

(ji)—Bombyx arracanensls, Mutton, Trans. Entom. Soc, 1864, ii., 313 ; also

Journ. Agri.-Hort. Soc. Ind., 1871, iii., 125 ; Rondot, JJArt de la Soie, 1887,

ii., 483 ; Geoghegan, Silk in Ind., 1880, 133-8 ; Liotard, Memo. Silk in Ind.,

1883, 59 ; Manuel, Journ. Agri.-Hort. Soc. Ind., 1886, vii., 291-307 ; Cotes,

Ind. Mus. Notes, i., pt. iii., 152 ; Allan, Agri. Ledg., 1896, No. 26 ; Cooke, Silk

Indust. in Yamethin, Agri. Ledg., 1897, No. 11 ; Handiman, Monog. Silk in Burma,
1901, 26-30 ; Quajat, Dei Bozzoli, 1904, 115. The nyapaw of the Biu-mans. This
is a multivoltine silkworm. Apparently the earliest notice of it occurs in a letter

from Major Bogle and referred to by Fytche, Assistant Commissioner, Arakan
{Journ. Agri.-Hort. Soc. Ind., 1850, vii., 281-5). The best description of it,

however, is that written by Mr. R. A. Manuel. It lives on the mulberry and the
following are its stages—in the egg, 8 days ; in the worm, 15-23 days ; iA the
cocoon, 8-10 days; and in the state of moth, 2-3 days. Its cultivation in

Burma, he fiu-ther says, is careless, slovenly and dirty. No separate rearing-

house is provided and the trays are never changed, the excreta never removed, nor
the refuse food cleared out. It is no wonder, therefore, that the mortality is very
high. The manipulation of the silk and the manufacture of the resulting fibre

are alike indifferent, so that the industries connected with this special worm can
hardly be regarded as more than of very local interest. The districts chiefly

concerned are Tharawaddi, Prome, Thayetmyo and Toungoo. Breeding is

confined to the higher tracts of the Pegu and Arakan Yomas. Still, the existence

of a special breed of B. tnovi may either point to a great antiquity or denote the
comparatively recent domestication of a peculiarly Burmese insect which with
more careful inquiry may be found to exist even to-day in a wild or feral state,

much as in the neighbouring State of Manipur.

(7)—B. crsBSi, Hutton, Trans. Entom. Soc, 1864, ii., 312 ; Cotes, Ind. Mus.
Notes, i., pt. iii., 161 ; Quajat, I.e. 113. This is the nistri or nistari or
madrasi, a multivoltine insect reared chiefly in the March and rains bands of

Bengal and Assam, where it is second in importance to the desi variety. It

produces a succession of crops throughout the year, most of which are only reared

for seed. But unlike the desi, however, it tlirives beet in the hot weather.
Cotes {Journ. Agri.-Hort. Soc. Ind., 1891, ix., 155) says the only real distinction

between desi and madrasi is that while the former thrives best in the cold weather,
the latter prefers the hot season. The cocoons are generally yellow, at least

externally, ajid are somewhat larger than those of the desi, but the fibre has less

elasticity and brilHancy. The moth is milky white in colour and the caterpillar

has two black spots on each segment. Blechyndon {Journ. Agri.-Hort. Soc. Ind.,

ix., 156) suggests that the name nistri is due to these spots, the comparison being
to the goddess KaU, an alternative name for whom is Nistari. Hutton says that
it goes through all its changes from egg to cocoon in twenty-five days but in cold

weather it takes thirty-five days.
Perhaps the earhest account is that given in the Minutes of the Bengal Board

of Trade in 1819 {cf. Reports, etc., of Cotton, Silk, and Indigo (pub. E.I.C.), 1836,

app., 48-51). It is there stated that there are several distinct forms of the nistri

worm, such as the " m,adrassi, soonamooky, and the cramee." As to the origin

of these insects, it is stated that the " Board are not able to speak with the degree

of precision it were to be wished." They are pecuhar to CommercoUy district,

except the mudrasi, which is also found in Bauleah, Soonamooky and Malda.
The Resident at CommercoUy was of opinion that the finest stock of nistri was
that of Soonamooky. The madrasi are inferior but next to these. They all

produce a silk of a greenish hue much inferior to that of the desi, but are much
sought after as they yield a large amount of silk. It is a hardy insect, requiring

little care and not at all choice in its food.

The Resident at Malda wrote in the same papers that the madrasi silkworm
is distinguished from the desi by a black mark under the throat. He then adds,
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" Ite groat coinpurativo dafeot it that it oaonoft b« Ivpl la alorv (la tham aunm§t
at least) longer than a few days without total iwiimtluiu irhw m» thm 4mi may
be kept in well .aired cooooneriMi even twelve roonlha wHbottt nwtevfaU laiorr.
Speed {Agn.-Hort. Soc. Ind. Trans.. 1839. iii.. tl) tpmkm of thia •« th* madrmi
or Chtna pulu. from which it may be aMunied aa poaribla thai m, mtm^mmtm or ttma
(China) insect may bo but a degenerate atata of the madnui^ the two namM rimm
and madrasi having in Bengal come to be aooepted aa aynonymoaa. That may
or may not be the case, but it cannot be too atrongly ttrgad that tha early wHtata
recognise^l several distinct forms of nwfrt, of which the madraai waa ona and bj no
means the bont.

{S)—B. fortunatus. Mutton, Tratu. ErUom. Soe.. IMi, Sit: WaNllr. WM
Silks o/ India, 1881. 3; Kondot, L'Art de la Sois, 1880, i., 31 tt Cotca. tmi.
Mus. Nous, 1889. i.. pt. iii., lfiO-1, t. vUi., o; Quajat. Dti BcaoU, 1904. 114.
The desi, choto polo, palu or p6t insect—the Novembw or eold-weath«r bamd.

As the namo implies, this is viewed by the people of Bengal m» an In^llfiiKWW
insect, though it is probable that it is in reauty only so mooh anterior in Ha
acclimatisation as to be viewed as relatively indiganoua. Perhaps tha flnl flsflllllll

account of this insect occurs in the volume of official papers (E.I.C., l.c. 40-7).
It is there stated to be produced throughout the year but to vary in ostitnatkm
and value, according to the season of production and the nutritious nature of
the mulberry-leaf upon which fed. " Hence, the worm of the oold-wsathsr or
November band, and that of the dry-weather or March and April bands, is superior
from the more favourable state of the weather." Speed {Agri.-HoH. 8oe. It^.
Trans., iii., 20) speaks of this silkworm aa of a small size but as jrielding cocoona
five times a year at periods of from 40 to 1 10 days. Hutton pointa out that the
longer period occurs in the November band, hence its superiority. The oflloial

papers (E.I.C., I.e. 41) speak of the "CoramercoUy " ehassars formerly raising no
cocoons except the desi until the year 1790, when two sorts of nittri wore intro-

duced by Mr. B. Becher. It is, however, observed that the desi is the best of all

the silkworms. Tlie broods are October, November, March. April and June or
July. The first is the beet in point of quality, but the second the most prodnetive.

The Resident at " Cossimbuzar " (E.I.C., I.e. 42) describee the Novemoer band of

desi silk as the largest in the year, but he adds that in his opinion the annual worm
is as far superior to the desi as the latter is to the mixed breed of desi and China
insect. He then remarks that in Cossimbuzar the April band is mostly the China
insect. Similar reports are given from " Hurripnul. •Jungj'poro. Malda, Radna-
gore, Soonamooky and Bauleah," thus showing the wide distribution of this insaoi

at the beginning of the last century. Of Hurripaul, it was stated in 1819 that tha

desi had only just been introduced. In Soonamooky, on the other hand, the

yield of silk from this insect in 1813 was 1,040 maunds of silk, and the Resident in

Malda speaks of the produce from this particular insect having been in 1811.

2,708 maunds. He then adds that the cocoons produced in Bauleah and tho

vicinity in the November band alone, if a favourable one, are about 60,000 maunds.

Cleghom reconmiended that in breeding the desi worm, it was imperative to

select dusky moths. This observation regarding the dark-coloured insects nnd

worms will be found to have a peculiar l)earing on Mutton's opinion regardinf;

the original form of «. mart , more especially when it is added that Mukerjt.

while experimenting with certain cocoons furnished by Cleghom. arrived at

the opinion that they " were a cross between the country breeds and . mmH
of Europe." The domesticated and wild insects seen by me in Manipur would

appear to belong to the desi race, a fact of no small importance in support of

the belief that it is there indigenous (see below, p. lOlfi). [Cf. Allen. Monog.

Silk Cloths of Assam, 1899.]

(0—B. sinensis, Hutton. Trans. Entom Soc., 1864, ii., 313 ; Cotes. Ind. Mu$.

Notes, 166. This is the sina (China) or chota p6t insect of the Indian seri-

culturists. It is a small multivoltine silkworm, which produces cocoons inferior

to both the desi and the madrasi. In Bengal its cultivation haa been almost

abandoned, though it would appear to be grown successfully on the hOk and

seems to be the chief multivoltine insect of the plains of Assam. Hutton, spaalnng
of MuBsourie, says it was in his hands very prolific and yielded crop after orOD up

to the middle of December. The cocoons vary in colour from being whita, y«MW
or greenish coloured. Unlike the other Indian races, which hatch slowly during

tho morning (from 6 to 12 o'clock), the sina worms ooine forth aU in a o^^
hatching day and night till all are out of the eggs. In the volume of oBoial

papers (Board of Trade, Bengal, 1819) there are several passages that deal with
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this insect ; the reports are unfavourable, and speak of the breed having de-

generated in Bengal. Of Coseimbuzar, for example, it was observed that there had
been a great intermixing of deai cocoons with the China stock. The latter pre-

dominates in the April band, the distinctive mark being the length and thinness

of the cocoon. This is considered by the rearers as the most inferior kind
and " is nearly exploded as a distinct species."

(f)—B. textor, Hutton, Trans. Entom. Soc, 1864, ii., 313 ; Wardle, Wild
Silks in India, 1881, 2 ; Louis, A Few Words on Sericult. in Bengal, 1880, 20 ;

Rondot, L'Art de la Soie, 1885, i., 320 ; Quajat, Dei Bozzoli, 1904, iii. ; Cotes,

Ind. Mus. Notes. 1889-91, i., 154; Mukerji, Handbook of Sericult., 1899, 155-62.
The boro polo or barapalu—Large Pat—the annual silkworm of Bengal. Speed
(Agri.-Hort. Soc. Ind. Trans., 1839, iii., 19-20) fixed the date of the introduction
of this insect into India, viz. 120 years before the date of his paper, etc. He further

says that it came from Italy. There is no confirmation of these views in any of

the records I have been able to consult.

Cotes speaks of this as an annual mulberry silkworm, larger than either the
desi or the madrasi. In the official papers issued 1819, it is stated that in the
district of Cossimbuzar this insect predomirated in the March band ; moreover it

was added that in the Cossimbuzar factory that band was second in quantity but
first in quality of all the bands in the year. Of Bauleah it was remarked in 1817
that not a cocoon of this description was produced. On the other hand, the
Resident at Hurripaul spoke of it as the most valuable and as yielding the best
silk in the March band. Of Jungypore, it was stated that notwithstanding every
exertion, the production of this cocoon had become exceedingly precarious and
uncertain. Radnagore reported that in a good season this insect was very
abundant and profitable and produced in the proportion of at least two to one of

the other species. The Resident of Soonamooky observed that the eggs are

brought out for hatching about the end of January and in 40 to 45 days the
cocoons are complete. This insect, he added, is, however, most difficult to rear

and is much more delicate than the others. But the silk is of fine fibre and strong,

and ought to be very mellow to the feel and of clear yellow colour with some
white. The yield is about 103,500 khauns, which ought to yield about one hundred
and fifty factory maunds of silk.

It is at present occasionally reared in Assam and Bengal, but owing to the fact

that it produces but one crop of cocoons in the year and that its eggs do not
hatch simultaneously, its cultivation has now been almost abandoned. To-day
Mukerji deplores the decline in production that has taken place. " The Bara-
palu is reared," he says, " by very few people. There are two reasons for neglect-

ing such a superior class of cocoons :—(1) The eggs of the Ckhotapalu, the Nistri-

palu, or the Cheenapalu take only eight to ten days to hatch, but the eggs of the
Barapalu hatch after ten months ; (2) Barapalus go on hatching for seven or eight

days or still longer, while the eggs of the other varieties of Bengal silkworms
hatch completely in two or three days, when once the hatching does commence."
Mukerji makes the practical suggestion that if arrangements could be made for

hatching barapalu eggs in certain central establishments and distributing hatched
worms to villages instead of eggs, the rearing of barapalu could be made to assume
some importance. Mukerji (I.e. 159) gives many useful particulars regarding
the methods of storing and hatching the eggs, and shows that by subj ecting them
to a fairly low temperature for a fortnight, followed by a similar period of warm
temperature, the eggs may be caused to hatch at any time desired, thus producing
pseudo-broods as leaf may be obtainable. Naturally, they hatch in January
and the cocoons are obtained in February, and from them four pseudo-broods may
be taken, viz. a second brood in March, a third in September, and a fourth in

October. Rondot writes that this variety spins a white cocoon smaller than that
of B. tuofi and differing from it both in form and structure, being generally

pointed at both ends, a little soft, the silk not closely woimd and containing
comparatively little gum.
MULBERRV-PLANT CULTIVA TION.—{see Morus, pp. 784-5). In the

temperate tracts of India variousforms of 3roi'«s alba, Linn, {tha mulberry
of the European silk-producing countries), are grown specially as food for

the silkworm. This is the case in many parts of the plains of Northern
India, Baluchistan, Afghanistan, Kashmir, and along the Himalaya at

altitudes up to 11,000 feet. The other species even more largely grown
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raised under what is calleil the bush system, th«

being hardly if ever seen in those locAJitiets. It i

that shrub mulberries are produced systematically an
to 25 per hitjha (one-third acre). There in but onr nd\Tiiitai.'.

system, namely that the leaf pnMluced is prefiTrcd 1

sect. Mukerji strongly re<;ommend8 that mulb«rrv •

grown within or around the plantation, and for •

M. alha, var. afrofntrpiiren. It is a fa8t-grt.«i..K iM»n. . iu« Imtm
are large and thick and at the same time smooth, tender and taoevlMii.
M. Herrnta, Roxb. (the karun or kimu), M. ItrHgata, Wall, (the

kimhu and tawjnoesa), though wild, the former on the western and
the latter on the eastern Himalaya and the mountains of Assam and
Burma, are not to any material extent employed as food for the true
silkworm.

Buchanan-Hamilton {Stat. Ace. Dinaj., 210-3) givee pMiicuUrs of

the method of cultivation of the mulberry and the feeding of the worm
that prevailed in Bengal during the closing decade of the 18th century.

In the volume of official papers on the cultivation of mulberry, iMiied

by the Bengal Board of Trade from 1813 down to 18:i6 {I.e. 63-1 IS.

130-163) will be found a special report by Roxburgh entitled Ob$erffationM

on the Indian Mulberry Tree, M. indica, Linn. {I.e. 69-71), and abo a
similar paper by Wallich {I.e. 130-3, in which he describes M, imdieaj

M. atrojttn'puren, M. leittoHfnrhfia and M. nerrata. These re-

ports give a full record of the early experiments at impro^'ing the Indian

silk by the production of better food for the worms, and are exceedingly

instructive and valuable. Mukerji {Handbook of SericuU., 1899, 1-4 ;

also Monog., I.e. 5-9) deals with present methods and opinions. ** All

varieties of mulberry are not equally suited," he says, " for rearing evefy

kind of silkworm. The mulberry tree which we usually see in gardens,

which yields large-sized black-coloure<l and luscious fruits is M. Htgra.

The leaves of that tree are rather coarse and not quite suitable for rearing

silkworms." He then says that if the chhotapalu worm be reared on

M. nif/ra it readily takes the disease flacherie, and the other forms of the

insect, if reared on the black mulberry, yield a less proportion of silk and

that of an inferior quality. Mukerji then adds that M. inuJttraui4s may
be regarded as the best for rearing silkworms. He doubtless means the

Chinese and Philippine plant described by Perrotet,and which KafineBquo

discusses in detail. [Cf. American Manual of Mulberry Trees, ia39, 64-^6
;

also Fl. N. America, 1836, pt. iii., 48.] The attention of the MadrM
Government was drawn to this species of mulberry by Col. Sykes in 1839,

and a supply was procured by Wight and grown in the Horticultural

Society's gardens, Madras, about 1840, and a little later was Uken to

Bangalore and the Nilgiri hills. The leaves are large and tender. They

are thick but not coarse. The tree grows fast and attains a K>«^
height than other varieties. The intemodes are short and the yiekl

of leaf accordingly high. It is doubtless one of the many varieties or

races of M. alba. As a curiosity it may be added that the American

Osage orange {Madura aurantiaca, NuU.) has bp*»n introduced into

India and found useful for rearing mulberry ailkwonus of all kind*.
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But in the early stages of the life of the worm it may be fed on the

tender young leaves of the fifal {Ficus religiosa). This fact is of

considerable practical value when in spring the mulberry of Bengal is in a

backward state.

Diseases of the Mulberry.—Mukerji (I.e. 121-7) discusses the diseases

to which the mulberry trees are liable. The most serious appears to be

tukra. This is caused by a minute scale-insect {Dactf/lopins hronielim).

When attacked by this disease the leaves become curled up and the tender

shoots swollen. When eaten they are shortly after voided by the

silkworms, and if consumed to any material extent cause flacherie or

grasserie. Tukra accordingly does much harm to the silk industry from

January to June, and the only cure is the application of kerosene emulsion.

Another somewhat similar disease is known as naicha. This is also caused

by a member of the Coccid^. It would seem the case that bush mul-

berries are much more liable to these diseases than tree mulberries.

Mukerji observes that all the silk districts are not equally affected by
tukra. In Murshidabad it prevails to such an extent that if it had not

existed, there could have been obtained at least a third more leaf and
therefore a third more cocoons. In Malda, Birbhum and Bogra very little

damage is done by tukra—due possibly to greater intelligence in cultiva-

tion. Tree mulberries once started require little attention and are much
less affected by dry, hot weather or disease.

Butler {Agri. Journ. Ind., ii., pt. i., 97-8) gives useful particulars

regarding a fungal disease seen on the mulberries of Kashmir. The State

plantations near Srinagar had been seriously attacked. The disease is

found on old trees without causing appreciable damage, but does great harm
to the young plants in the nurseries. It attacks the seedlings in their

second and subsequent years, does not kill them outright, but they have

to be cut back below the diseased parts, thus losing several years' growth,

even if they are not attacked again. The disease is caused by a parasitic

fungus {Coryneuni niorl) which invades the wood or the branches,

and comes to the surface to form spores. Butler adds, after his detailed

description of the fungus, that it has previously only been found in Japan,

where it was first described in 1904. It is thus probable that it was intro-

duced into India during one of the attempts made to apply Japanese

methods in Indian sericulture.

Rent of Mulberry Lands.—Some share in the decline of the Bengal

silk industry has been attributed to the high and differential rents charged

for mulberry land. Insufficiency of nourishment, due to dearness of

mulberry-leaf, was, it has been said, one of the chief causes of the low
' yield and low quality of the silk. But Mr. Finucane (in an official paper)

argues that the land usually placed under mulberry is valued for growing

sugar-cane, tobacco, potatoes, and that accordingly if mulberry cannot

hold its own in popular favour against these and such like crops, it would
be unwise and pernicious to " prop it up by factitious encouragements."

He then continues, " There can be no doubt that the rates of rent for high

land on which mulberry is grown are higher than for low rice land, which
is of a different quality ; but the real question is—are the rates charged

when mulberry is grown, higher than the rates which would be charged

for the same land if sown with sugar-cane or potatoes or other upland

crops ? " He then answers that question by showing that in some districts

an illegal practice does prevail of charging special rates for mulberry
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cultivation. But the position of affairs is summed up by Um opinion that
suoh special rents arc not general, and that they hav« ** not i«4lly had
much ef!oct in bringing about the depreftsion iu the silk indoftry in BeogfU."

Diseases and Enemie» of the Mulberry Slikworm,—nom 18Wto
1870 Pasteur devoted himself to the study uf the lisfKsw of tlM ttllmonn.
and the remedial measures which he re<;ommended have tinoa bean not
only >yidely adopted in Europe but throughout the silk-renring regions of
the world. Even in India, thanks to the energy of the Into Mr. N. G.
Mukerji and his coadjutors, the selection of seea by the aid of tho miero-
scope has become an every-day practice of the oidinary cultivator, who
may be said fully to recognise the value of specially seleoted feed in the
curtailment of disease. A voluminous official oorreapondenoe axieti in

the Annual Reports of the Dept. Land Rec. and Agri. ana in the ProotmUnffB

of the Govt, of Bengal on the subject of the diaeaaes of the ailkwomi,
especially the papers for 1894 and 1895.

The chief diseases are :

—

(a) Pebrine.—This is known in Bengal as kata, or, in an aoravalad form. Pebrina.
tali, and cliHracterised by the presence of mioroaoopio oorpuMMS of an oval
shape found within the tisHues of the worm, but also in tno niuth and egg. Though
not always fatal, this disease damages the quality of the silk very greatly. Bo-
sidoe being contagious, it is also hereditary. The cure is to breed only from sgjs
laid by healthy females (established by a microscopic examination) and nnsral
sanitary precautions to prevent infection. This is the worst of all the danaMS, Vam DtMMa
and, according to Mukerji, it wa» unknown in India twenty-five jrean ago (f.e.

42, 53-4). The final conclusions and recommendations deserve to be moet
carefully considered and enforced. [Cf. FiHher, Ind. For., xv., 165-7 ; Arbouasei,

On Silk and Silktvorm (Engl trana].). 1905, 203-5.]

(b) Flacherte or Oatlne.—Tliis is known in Bengal as kola thira or akal^ and Flaoherie.

is cheuracterised by the presence of " chain ferment within the digestive traot

of the worm and pupa." The disease is contagious, and to a certain extent
hereditary, in that the larvae of moths that show symptoms of flaeherie have a
predisposition to the disease. The remedy is as above, namely, for breeding

purposes to reject all eggs obtained from moths found by mieroeeopio eiiinlwa

tion to manifest signs of the chain ferment. [Cf. Mukerji, Lc. 06-100 ; FWmt,
I.e. 167-9; Arbousset, I.e. 206-11.]

(c) Musatrdlne.—This is known in Bengal as chtma (or chunA-kiU)—aname that

indicates the resemblance to lime—and is caused by a fungus, which appear*

as a white efflorescence on the body of the worm some hours after it tuui died

of the disease. It is contagious but not hereditary, and though the affection

may be so slight as not to interfere with the spinning of the coooon, the chryvalis

almost invariably dies, and thus never emerges as a moth. The dieaaae is spread

by the spores produced on the eiHoreeoenoe, so that the speedy removal of all

dead worms is an efficient preventive to a dangorous outbr^Jc. Next to pefrrtns

this does the most harm in Bengal. {Cf. Mukerji, Lo. 74-87 ; Fisher, I.e. 167 :

Arbousset, I.e. 195-202.]

(d) Orasaerie.—This is the disease known in Bengal as raaa. It ia of little

importance, and is never hereditary. Following mu9oardif%e, it does, however.

considerable damage to the worms in Bengal. In Europe it is not looked upon

as serious, but in Bengal it becomes often epidemic. It invariably follow* a

heavy downpour of rain, if that succeeds to a long period of drought and high

temperature, especially if the worms be then in their laat stage of growth. Wonaa
fed on mature leaf first, and tender leaf afterwards, are liable to take gramwit.

The means of checking the disease is the propagation of large mulberry-tree*.

Whenever there is a sudden shower of rain, leaves from tree*, not shrubs, should

be given. [Cf. Mukerji. I.e. 87-95 ; Fiaher, I.e. 169-70 : Arbousset. tc 1»2-4.1

(c) The most serious pest is' the Tachinid fly, Trw—iW9» »»«»»if»«« (/a*. D.&P^
Mua. Notes, i., 83-8). This parasite lays iU eggs upon the bodjr of the worm. tL, pt. liL,

Those eggs on hatching produce a grub that lives within the body of the worm 6S-6.

and finally kills it. [C7/. Mukerji, /.c. 112-21.] .,, ^ Paraaitew
Intlueacea of Climate.—It may be briefly said that m no eaaential f<ature ars

the mulberry worms of India different (as far ai* liability to disease is ooneemed)
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from those of Europe, America or the Colonies. Perhaps the chief difference

lies in the climate enfeebling the insect by causing it to produce too many
broods in the year. But the prevalence of certain of the above-mentioned
diseases uncontrolled is doubtless the chief cause of the decline of the Bengal
industry. Mukerji (I.e. 41-53), in an introductory chapter, discusses the general

aspects of the diseases of the Bengal worm, and makes many highly practical

recommendations. About 60 per cent, of the silkworms, he says, die imme-
diately after spinning a cocoon and after having eaten the full quantity of leaf.

On this account the silk-rearers have for the past twenty-five years or so (in

other words, subsequent to the appearance of pebrine) been steadily giving up
their ancestral craft and taking to ordinary agricultural pursuits. There would

.

seem no great reason why this wave of unpopularity covild not be stemmed
by vigorous efforts to assist and educate the rearers in the methods essential

to the control of the plague.
Mukerji gives many interesting details (I.e. 128-50) regarding the construction

of rearing-houses. where the selection and improvement of stock might be con-
ducted, and the elimination of disease by the microscopic selection of eggs. The
grainage, he urges, should be established close to a large tank or river ; should
be surrounded by mulberry trees ; shoiald be one mile away from cocoon-
rearing villages, filatures or cocoon godowns ; and should be in a village where a
sufficient community exists conversant with the picking of ripe worms, handling
moths and planting mulberries. It is not possible to conduct sericultvire under
hired labour, if the workers are not drawn from the hereditary silkworm rearers.

This point is of vital importance, as it takes many years' careful training to acquire
the expert knowledge essential to success.

//. THB WILD SILKWORMS-THE SATURNIID/E.
Out of the long lists of wild insects that have been published by writers

on this subject, only three Indian and two Chinese and Japanese species

are of commercial importance. These are :—Indian-Tosar silkworm,

Anthera'a paphia ; the Muga, A. assanin ; and the Eri, Attacas
ricirii : Chinese- Tasar, Anfhercea pernyi : and Japanese-Mt^a,

Anthercea yamamai. The last two insects are only mentioned here

because they come into trade in opposition to the corresponding Indian

insects, and on that account have been classed by the trade as forms of

tasar and muga silks.

II. Anthepsea paphia, Linn. ; {A. mylitta, Drury) ; Hampson,
Fa. Br. Ind. (Moths), i., 18; Rumphius, Herh. Amb., 1750, iii., 115,

t. 75 ; Petiver, Opera. Hist. Nat., 1767, i., t. v., f. 9 ; Roxburgh, Trans.

Linn. Soc, 1804, vii., 33-42, t. 2 ; Geoghegan, Silk in India, 1880, 139-

50 ; Dumaine, Journ. Agri.-Hort. Soc. Ind., vii., 1886, 286-78, 327-30
;

Wardle, Wild Silks of Ind., 13-28 ; Watt, Cat. Calc. Intern. Exhib., 1883-4,

iii., 74-87 ; Cotes, Ind. Mus. Notes, 1890, i., 157-62 ; Resolution of Govt.

C. Prov., Agri. Ledg., 1893, No. 9; Hailey, Monog. Silk Indust. Pb., 1899,

1-4 ; Edgar Thurston, Monog. Silk Fabrics of Madras, 1899, 19 ; Mukerji,

Handbook of Sericult. in Ind., 178 ; Yusuf Ali, Monog. Silk in U. Prov.,

1900, 4-7 ; Dewar, Monog. Silk Fabrics C. Prov., 1901 ; Mukerji, Monog.

Silk Fabrics Beng., 1903 ; also Report on an Inquiry into State of Tasar

Silk Indust. in Beng. and C. Prov., 1905 ; Hanausek, Micro. Tech. Prod.

(Winton and Barber, transl.), 1907, 148-9.

Tasar silkworm of India, a name which in English commerce is often

written " tussur " or " tusser," and in French " tussore.^' It is usually

said to mean a shuttle, and to be derived from tasara or trasara in Sanskrit,

but neither of these words are employed by the older authors to designate

a particular form of silk. Mr. A. Yusuf Ali points out that the letter

" t " in the word for shuttle is the soft dental, while in the word tasar

silk it is the sharp palatal " t
"—^two letters that are not often inter-
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changeable. The English rendering ttutur (if pronooiuMd tamoor) would
be quite unintelligible to the Natives of Ituiia. KqiuUlv absiml ai« tiM
renderings tussah, tuaaeh and tuska. [Cf. Milburn. Or. Comm,, ii., IM,
244.]

Runiphius gives an interesting account of thia inaeot. and apMUs
to be the first European to call it Uuar (or, as he wrote it. CsMer), ana Um
word must even then (1691) have been well known, seeing that ba wm
able to contrast the insect of the Moluccas with that of Bengal JanMi
Petiver (who died in 1718) giveH a picture of the cocoon, and speaks of
obtaining specimens from Madrait through Edward Kulkier and Sam
Browne. [Cf. Phil. Trans., 1701, No. 271. 843; Yulo, niari o/ WilUam
Hedges, ii., app. cccxx.] But an even earlier usage of the wonl danotea
a fabric of striped silk and cotton, the silk being either (osor or Mugps.

Thus, for example, in the Ain-i-Akbari (1590) we read of tamr aelling at
Rs. J to Rs. 2 a piece.

Other vernacular names are used to denote this insect, or, rather, ipedal ott^r nmm*.

forms of it. We read of the tasar found in Bengal on the 6^-tree

{Zizf/if/iuM) being called bughy; that found on the osan-tree (Termi-
n<Uia) being the jarvo ; in Manbhum, the Uuar insect is known as daxa,

daba, and in Santali it is lumam, lumang ; in Bhagalpur and Dinajpur

(according to Buchanan-Hamilton) it is jaru ; in the Unite<l Provinces

it is koa (cocoon), and the insect that lives on the ber is called kuswari,

and that on the dsan the tasar ; and in Assam it is often distinguiahed

as the katkura, while in the Deccan the name kolistura is sometimes given

to it. Roxburgh calls the insect bughy, and the silk spun from its cocoons

ttisseh.

Habitat and Baces.—According to Sir Gleorge Hampson it is a native

of China, India and Ceylon. It may be spoken of as a deniren of the

upland forests inhabited by the Santhal, the Kol, the Khond and the

Gond, extending west and south-west of the Gangetic alluvial basin.

In other words, commencing at the Rajmahal hills, it stretches through

Karackpore, Chota Nagpur, Orissa, the Ontral Provinces, the Northern

Circars to Hyderabad. It has thus the Ganges for its northern boundarv,

the Godavari for its southern, the coast ranges of Orissa to Ramgar in

Hyderabad for its south-eastern, and the Nerbudda river and the Kainior

mountains for its north-western boundary. But it crosses these limita-

tions at various points, as, for example, it passes the Ganges and enteni

Nepal, Sikkim, Assam, Manipur and CHiittagong. It has also been re-

corded in Mysore. Beyond the special tract indicated, it is everywhere

else more a curiosity than a commercial product.

There are several varieties or races of this insect {Fa. Br. Ind., l.e. 19)

:

—" The form mf/liffa is the most yellow ;
paphia is pale brownish-

yellow ; HebuloHu greenish-brown, clouded with fuscous as far as the

postmedial line ; while cinf/aleH(i, from Oylon, is a dark brownish-yelk>w

form."
,• , o 1

Semi-domestication.—The term domestication can hardly be applied
JJJJ^

to the method of rearing this insect pursued in India, and stdl m many **®™

localities it is not strictly speaking wild. The chief districts of production

are Bhagalpur, Chota Nagpur and Orissa in Bengal, and Chattisgarh,

Nagpur, Nerbudda and Jabbalpur in the Central Provinces. But the

experiments performed some years ago at Poona proved that, so ^'^
least as Western India was concerned, the expecUtions often advanoed
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of greater success from special cultivation over restricted areas, as com-
pared with collection by the ordinary method from wild sources, were
misleading. The semi-domestication that ordinarily prevails is to en-

deavour to grow (or rather to encourage the natural growth), within a
certain tract of country, the tree or trees on which it is intended to rear

the insect. The seed cocoons are collected from the jungles and tied on
to the trees. Thereafter men and boys, armed with pellet-bows, guard
the insects, as far as may be possible, against their enemies—chiefly flocks

of birds that would greedily devour the caterpillars. In some few localities

specially selected cocoons are reserved from last year's supply for the
purpose of seed, and it is even occasionally the practice to allow the moths
to make their escape from the cocoons under confinement, and to retain

the females as prisoners in a position where they may be visited by the

wild males, and thereafter to tie the little cages or baskets containing

the eggs on to the trees. But it has been proved beyond dispute that

the worms will not feed properly in captivity. The pairing of the moths
and the production of the eggs may be accomplished under cover but the

feeding must be done in the open air. Moreover, the worms are very
timid, and must not be disturbed while feeding. In some localities

they are carried from one tree to another when the supply of leaf runs
short, but even this degree of interference is resented, and the worms
seem never to form proper cocoons when any such interruption has oc-

curred during the vigorous feeding stage.
For more than a centiiry continuous efforts have been made in India to

improve and extend the traffic. In 1796 Michael Atkinson (a correspondent
of Roxburgh's) wrote :

" This species cannot be domesticated. I am informed
that the Natives cannot even retain any of it for seed. The hill people say
that they go into the jungles, and under the hyer and aaaeen trees they find the
excrement of the insects ; on which they examine the trees, and on discovering
the small worms, they cut off branches sufficient for their purpose, with the
young brood on them ; these they carry off to a convenient situation near their

houses and distribute the branches on the asseen tree in proportion to the size

thereof, but they put none on the byer." The Board of Trade of Bengal published
in 1819 a series of reports on the " tussah " silk, one of which is entitled Modes
of rearing the Gutis (gootee = cocoon). " The seed is purchased from the jungle
people, who collect it in August. Plots in the forest are appropriated for rearing
where the ashan, sal and sejah trees predominate, particularly the first, which
constitutes the best food. Those spots are carefully cleared of other trees and
shrubs annually. Just before the perforation, the seed cocoons are tied on to
the trees. The rearers live in huts erected on the plot, keeping guard night
and day with pellet-bows to drive away kites, crows and other birds."

These two passages may perhaps suffice to show that a century ago the system
pursued was in every detail that followed to-day. But, as already mentioned,
some thirty years ago Major Coussmaker conducted, on behalf of the Government
of Bombay {Admin. Rept. Bomb.,1870-7, 172; Coussmaker, i2ep«., March 14, 1883),
extensive experiments in order to ascertain how far the Native system might
be simplified and improved. He made many important discoveries and solved
most of the obscure problems of the life-history of the insect, but at the same
time his results demonstrated conclusively that in Poena at least, the insect
could not, under any degree of domestication, be reared profitably. Accordingly
his final report expressed the opinion that systematic tasar silk-growing would
not pay. Another practical investigator, Mr. W. Coldstream, though ho formed
a slightly more favourable opinion than Major Coussmaker, admitted that the
future of the industry would depend on whether it could be made to pay. Cold-
stream, moreover, worked with a view to discover if tasar silk production could
be engrafted on the village industries of the Panjab, rather than the establish-

ment of a large commercial industry. Mr. H. C. Cookson wrote a monograph
on The Silk Industry of the Panjab (1887), which republishes, as an appendix,
Coldstream's report of his experiments. Later on a second monograph on The
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Silk Industry of th» Panjabwm wriiien by W If. H«il*y ( IS99). whMi
reviewed Mr. ColdBtream'a oxperitnenU.

The insect Uvea eMentiully in the fore«U remote from the rmlwAya and e«ot«««
of oomnierce, and in trtuin nt country unauited to European life. Ev«n io ih«
Natives, the occupation of t<uar lUk rwring ma hardjy b« ritwd M ft fewwlM
one, for in addition to liaving to leave their hmnM and to UIm up IwiMUiMi
residence in the jun^jlea, they have to aubmit to auateritiM —rjir'nTl hr rilljinn
that make the occupation a puniahment rather than an aojoymaiit. Matmvm,
the advuncee of agricultiinil occupation are daily preaaing tht mnm nt nnaa<bla tmor
silk production farther and fartlier away, henoe it can aaaiiy ba unoairalood mhy
the cocoons, even when collected from purely wild sourcaa. oan h«dly b« vm-
veyed to the noarest railway Htation at a price at lUl likely to conunand • raailj
sale. Mukerji euggeete that the moot practicable way of intiroducilM tha M^r>
rearing industry in a new locality is to settle a numbar of gonthaJ MlmlHaa, oo>
Quainted with this industry, in the new locality. The Sonthala hava • hara*
ditary affection for the taaar caterpillar and oartain notiona ragardinf Ha Uaai-
ment, acquired from childhood. This affection and theaa nottwiw tnaHIr tliaai
to watch patiently the worms all day and at all aaaaona. They have alao tha mo-
viction that they are personally liable to aupamatural viaitationa boding ovU U
they neglect any of thoir traditional rulea regarding tha rearing of loaor aflkworm.

All this is quite different with the.Chinaae loaar {Amtitrnt-mm j»*rMvi). It k a
native of the warm temperate tracts of China, feeda on oak-laavaa (»a9 p. 911), and
has been semi-domesticated for centuries. Moreover, it ia a bivultioa inaaol; that
is to say, it gives two crops in the year. A domesticated inaeot that can ba raarail

with ease on a plantation within an accesaible locality can hardly help proving
more profitable than a wild one, the collection of the coooona of whicn ovar an
extensive inhospitable tract of country entaila oonaiderabla labour and axpanaa.
The capabilities of A. pernyi in China ore aa different from thoaa of A. pnpium in
India as any two subjects of inquiry could poaaibly be. Tha one ia a ^^^^^f^^H^

of a salubrious and invigorating richly cultivated temperate coimtry. the other
of enervating tropical jungles infested with diaeaae and animala inimical to
human life. The inhabitants of the one country are industrioua and eoargetio«

of the other apathetic and enslaved by religious restrictiona and obU^ations that
make the collection of tasar cocoons distasteful and impopular. It la one thine
to say the insect is " foimd in the forests of all parts of the Indian continent ana
to be h6ui for the trouble of collection." It is quite another matter to make
that wild insect tractable to the necessities of commerce, or even to overooma
the rehgious prejudices of the agents who have to be primarily employed in

the development of the trade.

FOOD-PLANTS OF THE TASAR WORM.—The following are tha dual traea

on which the Indian tasar silkworm feeds :

—

AnogelsBus latlfolia, d}iattra (pp.

70-1).

Bassia latlfolia, mahtia (pp. 116-7).

Bauhlnia variegata, kanchan (p. 121).

Bombax malabaricum, «cmuZ (pp. 168-

9)-

Gareya arborea, kumbt (p. 269).

Carlssa Carandas, karaundd (pp. 270-

CelastruB panlculata, mal kangni (p.

292).

CWoroxylon Swietenla, billu (p. 294).

Dodontea vlscosa, sanatta.

Eugenia Jambolana, jdman (p. 626).

Crops of Tasar.—The Uuar silkworm has generally two crops, but

instead of being bivoltine in its wild state, it is most probably quadri-

voltine. According to the Rev. Dr. Campbell, there are often three crops.

The cocoons are procured in May and June, from persons who collect them

in the jungles. The larger ones are generally female and as maoh as

8 to 10 cowries apiece are paid for those, while the smalle- male ones fetch

much less. From these moths emerge, and the Ist crop i»f caterpillars
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Fiona Banjamlaa, nandmJk.
F. rallglosa, amoat (pp. 638-9).
F. retasa, kamrup.
Lagaratrtamla Indies, lelm^a-eAMMi.
L parvlfloni. bdkli (p. 701).

Ridnus communis, arund (p. 916).
Sborea robosta, »al (p. \}W>).

Tectona grandis, tagun (p. 1070).
Termlnalla Arjnna, arjan.

T. belerlca. bkadrd.

T. CaUppa, jani/li-badam,

T. tomentoaa, OMMt, tof (p. I07S).

Zliyphas JiOaba, ber (p. 1144).
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spin cocoons in September ; 2nd crop (a small portion of 1st) emerges in

October and spins cocoons about January ; the 3rd crop, moths emerge
from cocoons of the 1st and 2nd crops about June, which brings us back
to the first crop again. A proportion of the September cocoons only

emerges in the following August.
TECHNICAL REPORTS.—H. J. S. Cotton, editor of The Statistical Reporter

(1876, i., 91-3), wrote a paper on the Development of the Taaar Silk Industry, in
which he reviewed the information available up to that date regarding the
reeling, bleaching and dyeing cf this silk. A gentleman at Lyons had in 1872
invented and patented. Cotton tells us, a process which he claimed to have solved
these difficulties. Sir Thomas Wardle also discovered a process of dyeing tasar
silk in brilliant colours, and of giving it the lustre of Chinese silk. Mention was
at the same time made of a patent taken out by Messrs. Gaddum and Bosshardt
of carding the silk of different cocoons. About the same time, Mr. Jules Deveria
of Rampur Boalia announced that he had discovered a process of reeling tasar
on the ordinary filatvire.

The Government of India in a Resolution, dated November 23, 1875, fur-
nished particulars of the more important investigations that had been conducted
both in India and Europe. The chief difficulty depends on an inherent defect
in the filaments spun by the worm. It is explained that the silk is produced by
the insect from a double spinneret, and that the resulting filaments are not parallel
but spirals that touch each other at the exterior points of their curves only, and
are held in that position by the natural gum in which exuded. It is to this
peculiarity that some of the special properties of tasar silk, such as its elasticity*/

are due. It is necessary that the degree of croissure should be exerted to bring
the filaments into a round thread. This could only be obtained in fully equipped
filatures, and nothing but steam could enstu-e the uniformly high temperature
indispensable. At the period here indicated it was accordingly regarded that
the complete reeling of tasar silk in the form that would command a large Eiu-o-
pean market could not be accomplished as a village industry. A further Reso-
lution of the Government of India brings the knowledge of this subject up to the
date of February 1879 ; the Resolution and its enclosures will be foiuid re-
printed in the Indian Forester (1879, v., 77-101). Cotes brought the information
up to the date of 1890, and furnished most admirable illustrations of the worm,
the male and female moths, and the cocoons. Mukerji {Handbook of Sericult.,

India) afforded much useful additional information regarding tasar, but he
may be said to have been specially concerned to make the merits of the Japanese
and Chinese worms known. Dewar, on the other h vnd, observes that the mere
fact that tasar rearing, spinning and weaving are village industries, often com-
bined with agricultvu-al pursuits, gives them an interest to the administrator.
The aboriginal or low-caste people who rear the tasar worm and gather the
cocoons live in the most remote and jungly villages. The weavers form com-
munities in the towns which are not too far from the jungle tracts. Dewar
remarks, in his chapter devoted to the history of tasar, that the earliest record
of its appearance in the Central Provices "would seem to be that of Chanda
district, where in 1775, under the Mahrattas, the monopoly of rearing silk-

worms and making tosar-silk was farmed out by the ruling power, just as is

still done in some Feudatory States." Sambalpur and Chanda are the chief
districts in the production of tasar, with Raipur and Bilaspur taking good second
places. During the latter half of the 19th century the Government of India
made repeated efforts to extend and improve the production in the Central
Provinces, but with little practical results. Dewar reviews the various efforts

that were put forth, and his Monograph will be foimd of special value and
interest in that respect. Paranjpe {Ind. For., 1902, xxviii., 192-6) gives a
sketch of the life-history of the toaar-worm in Bhandara.

Mukerji {Monog., I.e.) observes that there are several classes of cocoons which
go by the generic name tasar. Those recognised in commerce, according to the
quality of their silks, are:—(1) The Yamamai cocoon of Japan (.iiUherten
yatnainni)

; (2) the China tasar (.1. pevtnji)
; (3) the muga of Assam {a. asmumi)

;

and (4) the Bengal tasar {a. paptiin). All the other wild silks, he tells us, are
in Bengal grouped under the name hharuas. Of the commercial forms mentioned,
the Bengal tasar has the greatest length of fibre, though it is inferior to that of
the other three. The Yamamai is so highly prized in Japan that, by law, capital
punishment may be meted out to any person exporting the seed-cocoons or eggs.
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The >ilk afforded by it* ooooona to •Irooat m good m timltmiM. The **»«-«
uuar coooon ih Hti>ull««r thiu) the Bengal, and th« everug* lenalh of ilm tbtm to
560 metres oh compiu-w! with 700 inotrm in B«»«iU. TheiMmNint of wmU
iH much greater with the Bengal tlmn the Chin*, thnuj-h the anouot of rffc to
Itjgher—8 i)«r cent, in Uengal Iomt, m outii|Minid %> ,^nt. in
"The Bengal tasar ooooon haa a few othw mi\ v«r tha
coi-oon. The tenacity of the * bavt ' (i.e. the douuio Ubio m it eooMa out of
tho mouth of the Hilkworm) in 28^ grammea, aa compared t4j 18 graromee, whkh
JH the tentu'ity of the tntve of the China kuar. The elaatidty of the bam to 211
per cent, as compared to lu par oent.. whidi to the elaaileily of the kmm of tha
china Kwar. Tho Bengal UuQr atoo loaee leee of ila wstght la hlnaiJAlg { Chiaa
tttsar losing U8 much as 21 per cent, while Benttal Uuar loaoa only 11 cmt «mtU
Tlio Bengal tasar is, however, more difflcult to blettch and dye than the China
taaar."

Indian ResultM.—Mukerji {Repl. Inquiry into $h* StaU of iMe Tatar SUk tnduat.,
Beng., lUOA) U^Ils us that ho visitod all tin 'Mi|>urt«ot cmlMa of taaor ot*y
(iiiction and mumifacturo luul diH<-u»M(<d

|
with ihoao intenoled the toauae

of importanco. Tlie report opoiw with tin i.,.,,.,,,,,^. ;
" T' ' - ;r Milk indiiatry to

declining almost everywhere, although the deinand for t-i liat been on tha
increase in Bengal, owing to the general revival <if « i . f>>.. ••r..%-in«^,

wliich h»i« brought into prominent notice Uuar clot M>
then enumerates the chief centres of (ofar manufa< I mht.'
are fi.SOO families of weavers, or nearly 2.').000 indi\ idutUtt. UM>r« ur 1*im dwfMMideut
on toaor-weaving in Bengal. Of the Central I*rovince«, he remarks that it to
purely a villngo industry, except in Sambalpur and Bilaapur, but that there ai«
probably not more than 2,500 tasar weavers all told. The weavers, ha expiaina.
are entirely dependent on a supply of cocooiut for the cuuUnuaooe of their in-
dustry, but that the rearers are agriculturists who give but a portion of their
time to the production of cocoons, and the number ho engaged fluetuatca very
greatly. Roughly, he estimates that the number of persona ooooemed in
cocoon rearing may be about eight times the number of thoee engaged in
weaving. There would be in Bengal, therefore, by that intimat'ff. 100,000
persons, and in the Central Provinces 20,000 persons who obtain at leaat eume
portion of their annual earnings from taaar silk.

Mukerji then concludes with numerous practical deductions, amongst whieh
the following may be mentioned :

—

( 1 ) That the wild cocoons are the richest in silk.

(2) That Singhbhum is the district best suited for losor-ailk reoring. Furtlier

that the wild harra muga worm of that district is the best of all, followed by the
mtida muga, also of Singhbhimi, then by the muga of Mourbhanj.

(3) That even in the wild state, Chanda and Bhandara ooe>>'

to those of Raipur, Bilaspiu*, Sambalpiu*. and of the Bengal loear

the home-grown cocoons of Chanda and Bhandara are the worst <>( all.

(4) That the deterioration is more marked in tlie case of banela tlian in

muda cocoons.

(5) That the main cause of the decline of the industry to the diaeass known
as graaaerie, which affects weak worms more than strong ones, and woma ffiodiim;

on low bushes more than those feeding on high brandies of trees.

(6) That grassen'e being caused by irregularity of eeaaon, such as heavy
showers following long-continued drought, it cannot altogether be avoided even
by the use of good seed.

(7) That degeneracy of taaar worms runs mainly along two lines, inferior

cocoons (small size and flimsy in structure) being purpoeely reeerved for eeed,

owing to tho superior cocoons fetching a higher price : and semi-domestioatioB

and the use of home-grown cocoons for see<l instead of wild oneti.

(8) That the cocoon-rearers are sometimes helpless, as wild coooona are often

not readily found.
Lastly, as measures calculated to revive the industry, Mukerji propoess the

j
UriTyloi

establishment of two model ftwor-rearing nurseries in Bengal ; the propagation of
'"'

aaan trees (Tefinttiaita) in the taaar village areas ; and the reservatioo of oertain

forest tracts for the wild stock only from which the modal establishioenta wouhl
periodically obtain fresh seed suppUes. With a statecneot of continuous researnh
and of vigorous efforts, such as that implied by the numerous report* Uius briedy

indicated, it can be hardly fair to affirm that the badcwardness of the Indian

industry is a direct expression of the apathy of all conooraed.
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MANUFACTURE OF T/lS^lii?.—Mukerji {Monog., I.e., 1903, ^04)

points out that it is strange the cocoons should be gathered in the

jungles of Singhbhum, Manbhum, Sonthal Parganas, and even of Assam,
and brought down to the filatures of Murshidabad for reeling. To secure

improvement the tasar-ailk reeling and weaving industries should, as far

as possible, be estranged from the corresponding mulberry industries, and
be developed on their own lines. There should, for example, be no diffi-

culty in establishing tasar factories in tasar-growimg districts, where labour

and fuel (both coal and wood) are abundant and cheap. He then adds,

"A tasar reeling and weaving company organised on European principles

and working in the tosar-growing districts is likely to have a very

prosperous career before it."

In exemplification of these views he then deals with the industry

district by district. Of Murshidabad, he says the tasar cocoons are

reeled in European filatures, chiefly at Bajarpara and Narayanpur
factories. Of Hughli, Jahanabad Sub-division, he speaks of some 350

families being engaged in tasar and mixed tasar and cotton weaving.

Of Bardwan, tasar spinning and weaving are carried on by some 228

families. A certain amount of weaving is also practised for which yarn

is imported. Of Midnapur, he observes that cocoons are found in the

jungles, especially at Mourbhanj and Dhalbhum—the hardest kind are

preferred. The cocoons are reeled locally and also spun and woven. Of
BiRBHUM, he says the tasar industry is followed by some 300 families,

the cocoons being reeled and the cloth woven locally. Bankura has

long been famous for its silk industry, but the tasar manufactures are

not very extensive. The most important fabric produced is known as

kethe. This is made from pierced cocoons, is coarse but cheap. Of
Bhagalpur, the cheap hafta cloth is far better known than the kethe of

Bankura. About 2,000 weavers (both Hindu and Muhammadan) gain a

livelihood by producing various tasar textiles. The cocoons are imported

from the Sonthal Parganas, etc., and sold at Nathnagar at rates of 8C

to 250 to the rupee, according to quality—pierced cocoons fetching only

from 100 to 400 to the rupee. The yield is about one tola of tasar silk

from 15 to 20 cocoons—and eight to ten tolas of tasar silk will bring in

about a rupee. In the haftas the woof is usually cotton and the warp
tasar silk. Of the Sonthal Parganas, Mukerji says that the cocoons

are reared throughout the district for export to Murshidabad—the local

reeling, spinning and weaving are practised to some extent, especially

in the Godda Sub-division. Of Hazaribagh, Ranchi and Palamau,
he remarks that there is no tasar weaving, but that a considerable

industry exists in rearing and exporting the cocoons. The pages devoted

to these districts will accordingly be found to contain many useful par-

ticulars regarding the methods and seasons of the operations concerned.

Of Singhbhum, he remarks that there are only a few tanti {tasar) weavers,

and the cocoons are reeled by hand by the weavers themselves. The
dhutis or saris so made are largely exported to Dacca and Lower Bengal,

and fetch from Rs. 3 to Rs. 4. But if weaving be unimportant, the

rearing of tasar cocoons is an industry of considerable magnitude in

Singhbhum. The tasar weaving of Manbhum is, on the other hand,

of considerable value. There were at the last census 12,911 tantis or

tasar weavers, and Raghunathpur is the most important centre. The
tasar weaving of Gaya is also fairly important, though the cocoons are
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no longer locally produced owing to the ourtailment of the fiimli Of t"*^
Balasore, Puri and Cuttack. Mukerji obMnr« UiAt the inAmUgj of
tasar weaving is not an important one, ttiough the marine of th« wonna
and production of coooona are largely purauMi.

III. Anthep»a aasama, Westw.-, Fa. Br. Ind. (Hotiu). i., D.&P..
20; Hugon, tiilk ami SUkm.rms of Afam, Proe. At. Soe, Bmtg,, 1837, J^KiMh
26-37, t. vi.

; Waniford Uck, Joum. Soc. ArU, 1880. 510 ; Qeofhcmo. Mlil^^*
Silk in Ind., 1880, 151-5 ; Wardio, WHd SUkt of India, 1881. fi^^l ; ^^
also in Joum. Soc. ArU, May 1885, xxxiii., 676 ; Stmck, 8iik in Asmm,
1884, 5-9

; Rondot, L'Art de la Soie, 1887 ; Cotea, ImL Mum, NeUt, i.,

168-73 ; Allen, Monog. Silk Cloths of Assam, 189», 3, 10-6 ; aha Oot.
Assam., viii., 158, etc.

This is the mttga (munga) silkworm of Aasam, a nama aaul to hhw Vmm.
been originally given because of the amber colour of the fibre, Mid hcnoe
frequently used to denote any wild silk— tbuM eri-muga, tatar WHuga Mid
kalkari-muga. It is met with chioily in Assam, but ita area oxtonda CMt
to the Naga hills, including Sylhet and Cachar, and soath to Tippora MMbaMM.
and the mountains of Burma. It has also been recorded as far to the

west as the valleys of Kumaon and Kangra, and a special insect mentioned
from Fondicherry, and named A . jn'rottett, has been accepted as a form
of muga.

Historic Records.—It seems probable that the first mentioo of this atlkworm nMoty.
and of its eilk occurs in 1662 in connection with Mir JunUa. But it must long
anterior to that date have been known in Inilio, since Tavernier {Travsis Imd,,

1676 (ed. Ball), ii.. 281) makes special mention of the Aasam sUkwormS IhaS
remain on trees all the year; and he does not suggest that fact as bsing a
novelty, but rather implies that it was well known. Hs may, of course^ bs
alluding to the Uiaar sUk, but in that case the locality Assam would hardly be
correct. The collection of official papers issued by the Bengal Board of Trade
in 1819 makes mention of the "mooga" being "the meet oommon and pleoUful.

the thread coarse but winds easily. The gutU are sokl direct from the forests."

This is mentioned separately from " tuBsah," " terrah." " bonbunda," " datbOt'*

"huggoy " and "tarroy" silks, so that it very possibly waa intended to denote

the muga proper. In the Dictionary will be found numerous referenoes to paDscs

by Buchanan-Hamilton, Jenkins, Hugon. Heifer. Brownlow and Staok—aU of

whom have afforded interesting particulars regarding this stlkworm and Assam
silk generally.

Domestication.—The muga exists in a state of even more complete Domaatio*-
domestication than is the case with the tasar—the eggs are hatched and tlon.

the cocoons spun within doors, and while feeding on the trees the worms

are carefully supervised and protected from their enemies. When they

have finished eating they are removed from the trees and carried off to

the rearers' houses in order to spin their cocoons. The worm is multi-

voltine, has five generations during the year, but of these only two or at

most three are used by the rearers. The people of Upper Assam aimu- wv^ktmm.

ally import their seed-cocoons from Kamrup for their oold-season and lUmn^tm*.

spring crops owing to the fact that the worm soon degenerates in the

Sibsagar district, and hence no seed-cocoons are retained from the last

brood of the season. This is said to be due to the fact that in Lower Assam

the insect is fed niaiulv on Utj*na y*o///fm//*«, the sualu or howaL. [Cf.

D.E.P., vi., pt. iii., 176 ; Allen, Monog., U. 14-5.]

Food-plants.—TXxG muga worm feeds on a fairly extensive series Food-

of leaves, the most important being species of laurel, sfrh as the sum, pUntfc

Machilus odorutiHHinta. Hut other trees may be mentioned ;—C'<si«M»-

looy 6i



SILK
anthbr;g:a assama
Muga

INDIAN WILD SILKS

Life-
history.

Females made
Prisoners.

Method of
Storing.

Hatching.

Caterpillars.

Peeding,

Age of Trees.

Enemies.

Stages.

Colour of

Cocoons.

Reeling.

monmtn ohtusifoUum, Michelia Chanipaca, Spniplocofi ffrandi^
flora, and several species of Litsma. In Lower Assam it is also largely

bred on the sualu, Tetranthera mono2>etala. The most important of

these food-plants is the sum {Ind. For., 1879, v., 35-9, 202-21).

Life-history.—The cocoons intended for breeding are placed in trays
and hung up safely in the house. In a fortnight's time during the warm
months, and three weeks in the cold season, the insects come forth. The
females, recognised at once by their bulkier bodies, are immediately
secured by a thread passed round the thorax behind the wings and tied

to a short length of straw hooked on to a line stretched across the room.
The males are left free, but usually sufficient number consort with the
female prisoners. Each female produces 250 eggs in three days. All eggs
laid after then are rejected, and the moth dies about the fifth day. The
pieces of straw, with their attached eggs, are then taken down and placed
in baskets, covered with cloth, and the room in which stored is heated in

winter, but kept dark as much as possible. In summer it is not necessary
to retain the eggs within doors at all, and the straws may, therefore, be
carried at once to the trees, due precaution being taken against undue
exposure to sun, rain or dews. Generally, however, the worms are hatched
indoors. They pass through four moultings, and, when full grown, measure
about five inches long. While feeding, if the leaves get exhausted, the
worms are picked o£E and carried to fresh trees. The worms of their own
accord, in fact, descend from the tree and are caught by a trap of straw
or plantain leaves tied around the stem, and thus are easily picked up and
carried by the attendant to fresh trees. It is said that if placed on a tree

the leaves of which have already been devoured, they refuse to ascend.
When they have eaten all they desire, the worms are carried off and made
to spin their cocoons in the rearers' houses. Trees from three to twelve
years old are considered the best ; older are avoided, as they harbour
ants, and the lichen and moss on their branches impede the rapid move-
ments of the worms. But the greatest enemies of the muga are crows,

kites and many other birds by day, and owls and bats by night ; constant
watching is thus necessary, and abundant and continuous employment
thus afforded to the young, old and infirm members of the family.

The periods and stages of the insect's life are as follows :—hatching,
from 7 to 10 days ; feeding, from 26 to 40 days ; spinning, from 4 to 7 days

;

resting within the cocoon, from 14 to 21 days ; and life as a moth, from 3
to 5 days. The variations in time indicated are largely a consequence of

the season of the year or brood of worm under record. The cocoon ia

fawn-coloured, large, thin, devoid of the suspensor, so characteristic of the

tasar ; and the short period spent within the cocoon, when taken in con-

junction with the more tractable habit of the insect generally, makes
this a very much more desirable form of silkworm than the tasar. The
cocoon is about If inch long and 1 inch in diameter. In colour it is of

a golden yellow, but there is usually a percentage of dark cocoons in

every brood, for which no satisfactory reason has been assigned.

Reeling and Spinning.—Eeeling is simple. The insects within the

cocoons are killed by exposure to the sun or by fire. Thereafter they
are boiled in an alkaline solution. From 7 to 20 filaments are rolled

together between the palm of the right hand, drawn across the thigh,

while the left hand works the reeling apparatus. The whole of the

silk may be unwound except the innermost layer next to the chrysalis.
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The quantity of silk afforded varies aoooiding to Um brood. The oold-
weather insoct gives the least, and is aoooidiiig)y nraaUy nmnrutA for
breeding, only the inferior cocoons being span.

No part of the muga cocoon is. however, rejected as nadeM. The fUm CanUd
plucked of! from the outer surface of the cocoon, beibre rwUng m com- »nd Spaa.
menced, the shell that remains around theohryaalb, and the eoeoow from
which the moths have escaped in breeding, are all rMerrad to be carded
and spun, and the by-product thus obtained is called <ro and is often
mixed with them silk—the product of the next species (see pp. lOIS. 1021 ).

Manufacture.—The muga silk thread varies according to quality from ManoflM-
Rs. 8 to Rs. 12 per seer, era or spun thread being sold at half tbese rates, txkf.
The cloth woven from muga yarn has a bright-yellow cok>ar and a pretty
gloss. It stands washing much better than any other silk, kpeping iu
gloss and colour to the very last. It is usually sold in pieces of 5 yards
long and 4 feet broad, the price varying from Rs. 1^ to Rs. 2 per squarv
yard. There is no large market where either thread or cloth can be
purchased, but the headquarters of the industry is the district of Sibsattr
in Assam, more especially the Sub-divisions of Golaghat and Jorhat. The
exports are mainly in thread, which go to Calcutta for local consumptioa
or for export to Persia—it is too dear for the English and Continental
markets—the price quoted being Rs. 6 to Rs. 12 per seer. There is no
means of knowing the total production, but it has been estimated that the
exports come to about 280 mauuds a year.

The Champa and Mezankuri mvgas are only the silks of the worm
obtained from insects fed on the trees of these names—.W/r/iW/«
Champnca for the former and Htswa citratu for the latter. Moriaui
is the chief locality for the mezankuri silk. The champa silk seems almost
quite forgotten to-day, but it was the fine white silk worn by the Ahom
kings and nobles of Assam in former times. Buchanan-Hamilton (in

Montgomery Martin, Gaz. of Assam, 1838, iii., 679-80) speaks of the
medanggori silk constituting the dress of the higher ranks, " most of which
are dyed red with lac but some are white." Until quite recently it could
be said that the muga silk was the material of dress with the middle
classes of Assam.

IV. Attacus Ploini, Boisd., Anr^. Soc. ErUom. Fr., 1854. 755; DJLP.,
Phalcena cynthia, Roxburgh, Trans. Linn. Soc., 1804, vii., 42-8, t. 3 ; also Soc. Ji^Pii^'*^
Arts London, 1806, xxiii., 414 ; Buchanan-Hamilton, S(af. Ace. Dinaj., 214 ;

Hugon, Proc. As. Soc. Beng., 1837, 23-6, t. v ; Geoghegan, Silk in India,

155-9 ; Stack, Silk in Assam, 1884 ; Wardle, Wild SiUc of India. 4S-46;
also Joum. Soc. Arts, 1885, xxxiii., 676 ; Cotes, Ind. Mus. Notes, i., 165-7 ;

Mukerji, Handbook of SericuU., 1899, 184-94 ; Allen, Monog. Silk Clotk of

Assam, 1899, 4-10 ; Mukerji, Monog. on the Silk Fabrics of Bengal, 1903.

138-46. The Eri Silk, Assam Silk, Palma Christi Silk, etc. The sn,

endi, arindi, etc.

It may be said that commercially this silk is obtained from Assam.

though Roxburgh and Buchanan-Hamilton speak of it as if in their

time it had been confined to Diuajpur and Rangpur. To-day it is found

throughout Eastern Bengal in the districts Pumea. Bogra, Jalpaigori, in

addition to Dinajpur and Rangpur. It is also not uncommon in Dar-

jeeling, Nepal, Kumaon, Gaya, Shahabad, Chittagong, Puri. and its

cultivation has recently been attempte<l in Upper India.
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The textile sold in India under the name " Assam Silk " is almost
invariably the produce of the insect here indicated, though of course muga
silk is very much more restricted to and characteristic of the valley of

Assam. This is the silk with which the poorer people of Assam used
formerly to be almost exclusively clad, while the miuja silk (which in

India is often classed as a special grade of tasar silk) was that (as already

mentioned) employed by the middle and upper classes.

Historic Records.—Perhaps the earliest European record of this silk is of the
date 1676, when the agent of Port St. George wrote that large quantities were
produced in Goraghat. Milburn {Or. Gomm., 1813, ii., 244) gives particulars
of what may be accepted as the first European transactions. The cocoons, he
observes, are remarkably soft and white or yellowish, and the filament so ex-
ceedingly delicate as to render it impracticable to wind off the silk ; it is therefore
spun like cotton. Roxbui-gh gives particulars furnished by his correspondents :

Atkinson of Jangs^pur, Glass of Bauglipore, and Creighton of Malda. These
names, and the localities with which they are associated, are interesting as
forming links that connect the early records. The last-mentioned observer
speaks of the worm as reared entirely in the houses of the people. Atkinson
refers to his endeavours to reel the cocoons and to his discovery of this being
impossible. Hugon and most other authors say the cocoons are softened by
being heated in a solution of the ashes of certain plants. They are then
opened out by the hand, the chrysalids extracted, the flattened-out cocoons
washed, kneaded in the hand, sun-dried, and then crudely drawn out into
threads and spun. Brownlow, who half a century later conducted experiments
on a large scale, tells us that the cocoons may be softened before being carded by
being placed in a solution of cow-dung and water. Most writers mention the
circumstance that hot water injures the fibre and that both the carding of the
cocoons and the washing of the fabrics should be done, as much as possible, in

cold water. Coming to modern times. Sir Thomas Wardle says, "Abandon all

idea of reeling eri silk ; the cocoon is too soft, and the fibres mingled together too
irregularly, to afford any hope of successful reeling commercially. Produce
it on a large scale, comb and spin it and the success is complete."

Food-plants.—The food-plant of this silkworm, as the name of the

insect implies, is the castor-oil or palma christi {liicinus communis).
There are two forms of that plant grown for this purpose, a green- and a

red-coloured. But there are other food-plants, such as Hete^'opanasc
frafjrans—the keseru—of Assam ; Ailanthus excelsa, Coriaria
nepalensis, Gnielina arborea, Jatropha Ciircas, Zaiithoxf/lufn
alatum, and Zizyphus Jtijiiha. Of these the two first mentioned are

by far the most important (see p. 915).

Life-history.—The eri worm is multivoltine and reared, as already

observed, entirely within doors. The castor-oil plant in Assam and
Eastern Bengal is allowed to grow spontaneously in the rearer's back
garden or on any unoccupied land in the neighbourhood, and no attention

is paid to it. The tending of the worms goes on all the year round, and is

accomplished by the females of the household. As many as eight to

twelve broods have been recorded, but those actually reared are about half

that number. In fact the autumn, winter and spring broods, or those that

spin their cocoons in November, February and May, are most highly

valued. The broods of June to September are only reared for the purpose
of perpetuating the stock. The stages in the life of the insect are as

follows :—hatching, 7 to 15 days ; feeding as a worm, 15 to 32 days

;

spinning the cocoon, 3 to 6 days ; resting within the cocoon, 15 to 30 days

;

and lastly, life as a moth, 3 days. The range indicated is due to the

influence of the seasons.

Crop.—Mukerji estimates that from an acre of castor-oil plants it

would be possible to obtain from 60 to 90 seers of pierced cocoons a year.
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The price of thcHe woultl be about Ua. GO. But in Uiia way it wUl not
pay. It is when ^rowii on odd biu of kiid aitd th« worraa tmnd and tba
cocoons spun by the women, during their »p»ro oionimtM tUt ih., iiuhtmtry
becomes profituble. Until the price riaaa matari.v ,t

pay as a sepiirate imlustry. But at a »upplei*.. ...•., ..„!. .. « ,nfy
remunerative, and the insect is more easily reatwi and U Utaaxpaoaiva t*«^n
the mulberry worm. Since the cocoons cannot be reeled, theie ia no obiaet
in killing the insects within them. In every instanoe, th«aioc«, they
should be allowed to escape. Green ari cocoons, that is to say, cocoons
with live chrysalids, sell for 600 to 800 to the seer (2 lb.). If ti»ey ar«
killed and dried in the sun, 1,500 to 2,600 go to the seer. When tha
insects have escaped (pierced cocoons), 3,000 to 7,000 go to the eeer. In
other words, wliile a maund of pierced cocoons may fetch Ra. 100, tha
same weight with the chrysalids inside may only realise R«. 30.

Carding and Spinning.—The eri cocoon, it is said, haa bean suoeeM*
fully reeled in Italy, but from time immemorial it has in India been
opened out crudely, then spun. No sort of inforn»ation can be furnished
as to the extent of the manufactures nor the probable margin avaiUUa
for export. Mention has been made of a traffic in cocoons from Goalpura
to Calcutta of 400 to 500 cwt. yearly. The spun thread, though ooarae,
is woven into textiles that are exceedingly durable (see pp. 1011, 1021).
In fact eri silk is stronger than wool, cotton or mulberry silk. But the
European trade demands white eri cocoons, and this somewhat restricts

the supply.

Manufactures.—The thread and cloth are largely traded in all over
Assam and Cachar, though the effect of the imports of Bfanchester cotton
goods has been to largely displace eri as an article of clothing. Uugon
speaks of large quantities of the cloth being exported to Lhasa by merchant*
known as " Kampa Bhotias," but he adds this trade has entirely died out

.

Stack says that throughout the whole range of the southern hills, from
the Mikir country to the Garo, eri thread is in great request for the weaving
of those striped cloths in whieh the mountaineers delight. The MikirB,

Kukis, and Garos cultivate the worm for themselves, but the handsome
and durable cloths worn by the Khasias and Santengs are woven of thread

procured from the Mikirs. T. N. Mukharji {Agri. Ledg., 1894. No. 19)

refers to the fact that within recent years a new market has been found

for the cloth, in supplying suits of clothes for the Europeans and Natives

of India. The supply, he adds, is not equal to the demand. Efforts have
been made with that object in view, in many parts of Bengal and Assam
and even in the United Provinces, but so far with indifferent sncoess. A
more recent, and in some respects fuller account of the eri silk industry,

\vill be found in N. G. Mukerji's Monograph. He there gives details of the

industry as it exists to-day in Bogra, Rangpur, Jalpaiguri and Maimen«

singh. Speaking of the increasing demand, he obserN'ea that this is now
being met by imitation eri, made out of waste mulberry silk. Ho then

adds, " At present little skill is brought to bear on the production of eri

silks either in Assam or in Eastern and Northern Bengal. The spmning

might be more uniform and the weaving more raried and artistic

INDIAN SILK PRODUCTION AND MANUFACTURB.
In official statistics of filatures and mills, all \nUage industriea are dis- ^k

regarded and returns furnished alone of factories, etc, that employ twenty- rwjauoUon;

loia »

Manofko-
turea.

SxpatB.

N«wltMkat.



SILK
Filatures and Mills INDIAN SILKS

Official

Statistics.

Filatures.

steam Mills.

Burinese
Market.

Bengal.

Murshidabad.

Berbampnr.

Bardwan.

Hidnapnr.

Baiikura.

Bbftgalpur.

five or more hands. This gives an unnecessarily low and imperfect con-

ception of the interests involved, since here and there throughout India

and Burma there is a fairly extensive village or domestic industry in

rearing, reeling and manufacturing, entirely disregarded by official

returns. Moreover, recent statistics would seem to mark a serious decline,

whereas the explanation of the shrinkage shown is largely the discon-

tinuance to chronicle certain factories.

Filatures, Mills, etc.—According to the latest volume of the Finan-

cial and Commercial Statistics, there were 75 silk filatiires in India in 1904,

employing 9,526 workers, all in Bengal. There were also in the same year

11 silk mills, employing 2,964 workers, distributed thus :—in Bengal,

8 mills with 1,465 employees ; in Bombay, 2 mills with 1,299 employees
;

and in the Panjab, 1 mill with 200 employees. According to the Imperial

Gazetteer (1905, iii,, 209) three large silk mills (two in Bombay and one
in Calcutta) are worked by steam-power and are almost exclusively con-

cerned in catering for the Burmese market, a trade that was formerly

concentrated in Glasgow but is now mainly in the hands of Indian and
Japanese manufacturers. " The Bengal factories of to-day largely work
up tasar silk in place of preparing the korah silks formerly turned out

by them ; they are owned and managed by Natives and do not employ
European machinery. Besides the registered mills and factories, numerous
weavers own one or two looms worked by themselves and their families.

Silk-weaving seems intimately associated with Gujdrat. From one end
of India to the other Gujarati silk-weavers may be found, speaking a

dialect of Gujarati or using Gujarati names for most of their appliances

and for the textiles they produce."

The extent and location of the silk interests may now be indicated :

—

BENGAL (see p. 1019).—This, as already stated, is the great centre of the
eilk-reeling industry. Formerly a large trade also existed in the manufactviro
of corah (korah) silks—plain undyed silk piece goods, the demand for which has
fallen off very greatly in consequence of the greater popularity of Japanese and
Chinese silks ; but at the present moment the traffic in the Bengal corahs seems
reviving. \Cf. Indian Art at Delhi, 1903, 302-7.] Mukerji says, in his Mono-
graph, that with the exception of Chittagong Division, all the other portions
of Bengal have a silk-weaving industry. The following particiilars may be given
of the chief centres :

—

Presidency Division.—The industry is confined to Murshidabad. Mulberry-
growing, cocoon rearing and reeling, as also silk-weaving, are all practised, and the
town of Mirzapur produces the most superior fabrics in the whole of Bengal ; but
Baluchar and other centres are also famous, especially for artistic and brocaded
fabrics. The trade in reeling is mainly concentrated in Berhamptir and Jeaganj,
and there the wealthy merchants reside. During the last decade the industry
seriously declined, both in cocoon-rearing and corah-weaving. The census of

1901 shows 41,615 persons dependent on this industry in Murshidabad against
66,142 ten years previously.

Bardwan Division.—Silk-weaving is carried on in all the districts. Babu
Sukumar Haldar gives an interesting historic sketch of the silk industry of
Jahanabad, in the Hughli district, during the seventeenth century. In the
Bardwan district silk-weaving is mainly carried on in Katwa and Kalna Sub-
divisions, but not inRaniganj. The cocoons reared in Midnapur, and even from
all parts of Howrah, are utilised in the looms of Chandrakona. In Howra the
silk-rearing industry is of minor value, but the silk-weaving of Bankura is of great
importance, even more so than the rearing of cocoons and the spinning industries.
It is a curious circumstance that the East India Company should have striven
for years to establish Hughli as the centre of their silk industry and have failed
to induce the weavers to settle in that district.

Bhagalpur Division.—In Maldah, cocoon-rearing and silk-spinning are carried
on more or less extensively throughout the district, while silk-weaving is con-
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THE BENGAL INDUSTRY

oentrsted at Sahibgmj, at Bhahpur naar Bholahat (aUk faolatT hdoMfeM lo a
French Company), at Bajapur, near th« ruinn of Ootir, and al IbkUb. ^TSa iOk
induBtry of Mnldah haH in fact alowly but atcafiily improvad dariM llw laal
decade, and the cenBiin f\g\irtm «hnw 43,496 paraoM aa amploywl ! 1901,M aom>
pared with 42.800 in 1891. but thia imnmraBjant. aa la <Im am* of McnIUdahftd,
Kajshahi and I^irhhum, haM boon niainiy in tba dapariOMat ol i^^^wh^,

EASTERN RENUAL AND ASSAM.- ffsjthaMi OiHbiMi.—Mulbarry aoMvailBi^
cocoon-rearin;;, eilk-Rpinning and silk-weuvtnff ara atlll lagardad am ladtaMMOf
very considerable importance. But to feed tha riimnwill iflk iMtOffli^aMMM
are imported from Maldah aa the looal tupply to jnanfltntanl TIm cMif 0tUttm of
spinning and weaving is at BdrganJ—and the beal matka •Oka ara taraad oo* al
Dakra. The principal trade centre for yama and fabtiea te a p<«r»t^?n of IIm
Sadra station of Rampur Boalia. Bogra ooooon-raaring (a grnatiy dnnrwilalart
industry) depends entirely on the naighbouring diamal nf Hajatflil fta Um
disposal of its produce.

Assam Valley.—Baau (Agri. Joum. Ind., ii., pt. I., 2S-S1) rairieara Iha raaulla
obtained with the experiments to aoclimatiae the European rilkworm in SMUoi^p.
This was proposed by Sir J. Bampfylde Puller in 1904 and haa over dne* bean
prosecuted with much energy. It has been proved that Che winter eolda hava
proved sufficient to check early and irregular batching. " Three vaan' espari>
ence has sho\vn that the climatic conditiona of Shillong during April and tha fin*
half of May, which cover the rearing aeaaon, are not unfavourable to the haalthj
development of the silkworms." But prolonged wet weather ia tnjurioua, and
it cannot, therefore, be said that the climate of Shillong daring April and llagr

is wholly free from danger. Great inconvenience haa been experianoed indrTtef AfMiM
the cocoons during the monsoon, which followa oloeely the rearing aaaaoo. To Drylas.

safeguard this a drying-case has been uaed, and apparently with anpei,
Basu points out that a fairly large field eidata for the aztenaion of a«i>

culture in Assam. A successful experiment haa been performed in KoMma in the
Naga hills. Mcuiipur possesses a nascent silk-rearing and manufacturing indoatrj

(see pp. 993, 997). There is thus every reason to believe that the Europaoa mQ>
worm might be reused in the greater part of the hilly country exteooing Crooa

Manipur on the east to the Garo hills on the west. All over the valley of Aaaam
there are professional silk-rearers, who have only to be taken in hand ai»d edueatad
in the art of safegueurding their worms, in order to aecure the foundation for a
large and important industry.

UNITED PROVINCES OF AORA AND OUDH.—Perhapa the earlieat attempt to U. Prov.
organise a modem silk industry in the Dun waa made by Capt. Hotton of

Mussourie in 1856 (Geoghegan, S'ilk in India. 101-19, 131-2). Prom time to time

various subsequent endeavours were made, and finally Bfr. H. Q. Roaa, 8mMr>
intendent of the Dun, handed the industry over to Moears. Liater it Co., Bradford.

and it is well known that large sums of money have sinoe 1879 been espondad by
that Companv in their efforts to organise a largo and profitable induatry. Uotord
{Memo, on Silk in India, 1883, 24-34) reviews all the experimeato perfornad and

the result* obtained, and his paper will repay peruaal. The story waa oarriad down
to 1890 by N. G. Mukerji (Rept. of a SerieuU. Tour in the V. Pto9.. tha PrnHJat

and Kashmir, 7-14) in his vigorous review of the resulU attained by Muhm.
Lister & Co. The next publication of importance is by Yuauf Ali {Momog. om iMm 4 Ok.

Silk Fabrics, 1900, 9-25). This seta forth the upe and downa in the induatiy

sustained mainly by Lister & Co., and the complete change «duch hae taken

place from the grande magnanerie to that of tenant recuing. A Saviiy Bank a»*ta^ B»ak.

haa also been started by them to protect the rearers from the monay-landata, and

every effort put forth not only to improve the poaition of the taoaata but to

simplify the superior methods of silkworm-rearing that thav wera dadred to

pursue. To the energy and determination of purpoae of tha lata Lord Maaham
(formerly Mr. Lister) has to be attributed the preeent position of tha sOk luduakry

of Northern Lidia.
. . „ ^ ^ -. . #^

P/4/VJ/iB.—Baden-Powell (Ph. Prod., 1868. i., 161-77) gives a fuU aoeoaB»ef Pa^)^
the silk industry of this province during the period of which he wrot^^ In tMt,

though many writers have followed in his footatopa, very ^tX^ •Oaamm̂ in-

formation of any great value has been made pabUo. In 1886 Dr. Qu*m 0—'
^

ceived the idea of extended silk production. He aooordingly ?•«*« uiuHi««IJj MsKmrt litm

trees at Ambala, which still existed in 1858 (Geoghegan. f.c 78-100). It would

occupy many pages to enumerate all the experimenta that
'"'•^^TJlTJ^ji

conducted. Mr. Cope made a vigoroiw effort, in l864-«, to aOOUraalWO tlW
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Kashmir insect in Amritear, where an abundant supply of leaves from standard
mulberries were to be had. Passing over many other investigators and adven-
turers in sericulture, we come to the time when Lister & Co. commenced opera-

tions in Gurdaspur and Capt. Bartlett in Kangra. But all this has been already
told BO fully in the Dictionary that it seems only necessary to refer the reader to

that work. [The following publications in sequence of date may assist the
inquirer :—Liotard, I.e. 34-46 ; Cookson, Monog. on the Silk Indust. Pb., 1886-7 ;

Miilterji, Rept. on Sericult., I.e., 1890; Hailey, Monog. Silk Induat. Pb., 1899;
Hoshiarpur Dist., Punjab Gaz., 1904, 135-8.]

KASHMIR.—Lawrence
(
Valley of Kashmir, 1895, 367-9) says that Mirza Haidar

in his history (a.d. 1536) alludes to the abundance of mulberry trees in Kashmir
and to the leaves being used for the food of the silkworm. Adams

(
Wanderings

of a Nat. in Ind. (ed. 1867), 198-9, 269) describes the silkworm industry as seen

by him. Drew {Jummoo and Kashmir, 1875, 409) speaks of the silkworms of

Gilgit being reared in small quantity and of the worm being smaller than that
of Kashmir. Several writers mention a small wild insect seen on the mulberry
trees of Kashmir, the cocoons of which were collected and sold. Liotard {Memo,
on Silk in India, 1883, 46-55) traces the industry to his time and gives tables of

statistics from 1869 to 1881. The effort made in 1869 by the Maharaja Rambir
Singh to extend and improve the industry is mentioned by most of the writers

on this subject. The cocoons raised in 1876 were valued at 1,70,064 (Indian
rupees). But disease appeared, and the industry rapidly declined until taken in

hand by Lawrence. In his address to the Society of Arts on April 26, 1896, he
tells the story of the efforts that had been put forth to resuscitate the industry.

This is followed up by a series of reports and official correspondence (Agri.

Ledg., 1898, No. 10). In his report, dated September 15, 1900, addressed to Sir

Adelbert Talbot, Resident in Kashmir, Mr. C. B. Walton, Director of Sericulture,

narrates the work accomplished during the year. The crop attained came to

11,019 maunds of cocoons, which when reeled was worth Rs. 7,71,000, which
represented 100 per cent, on the cost of production. N. G. Mukerji {Rept.

Sericult., I.e. 1-17) gives many interesting details and practical observations.

He mentions that he had procured for the State from Signer Susani cf Italy,

100 ounces of purely cellular seed of the three best classes of cocoons. Lastly,

Sir Thomas Wardle {Kashmir, Its New Silk Indiistry, 1904) tells in some
360 pages the rise and present position of the silk industry of Kashmir.
He gives particulars of the supply of eggs personally procured, and of the
machinery purchased on behalf of the State and which he had taken out to

Kashmir and seen established in working order. He also affords details of the
subsequent results attained. In a note written by the officiating superintendent
of sericulture, Mr. H. D. Douglas, in 1906, it would appear that in 1903 the crop
of cocoons was 10,000 maimds ; in 1904, 13,000 maunds; and in 1905, 23,000
maunds. The net profit to the State in 1905 came to 1^ lakhs of rupees, and in

1906 to over 3 lakhs. In the year April 1905 to 1906, 600 bales of silk of 150 lb.

weight were reeled. The price realised at the beginning of the year was about
12«. a lb., whilst later 15s. were obtained. Last year 10 looms were started to

produce cloth in competition with Japan, and, these proving successful, 200 more
looms had been ordered and arrangements made for these to be in working order
by June 19, 1906. Thus the revived industry bids fair to be of the utmost
value not to Kashmir alone but to the British Empire.

SIKKIM, NEPAL AND KUMAON, BALUCHISTAN, ETC.—Very little infor-

mation exists regarding the attempts that have been made to establish a regular
silk industry on the Himalaya except at Dehra Dim, to which reference has already
been made. Further to the west in Afghanistan and Baluchistan there has
always existed a small industry. Thus Moorcroft {Travels, 1841, ii., 416) mentions
that the town of Yang Arekh in Bokhara is supported chiefly by its filatiires of

raw silk. There are two kinds of silk, white and yellow, exported to Kabul and
Peshawar. This is the stirvival of the early traffic from Central Asia to India
(repeatedly alluded to in connection with Khotan) conveyed down the Indus
river to Bombay and Surat.

Speaking of Baluchistan, it may be observed that the present industry is

due very largely to Mr. Rogers, who, at his own expense, conducted in 1901
experiments at Kirani near Quetta. The silk produced was so favourably
spoken of that efforts have been since put forth by Government to extend the
adventure, the locality selected being Mustung in Khelat, where many villages

were known to possess large numbers of mvilberry trees. His Highness the Khan
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(under the advio* of M»jur Hhowan. PoUtioiU KgmU) Ium anl«r«tl tuOhm^
uflticully into the Mhein» (if

'

fur hi« pcoplo ril |90A
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\ii
exporiiiRMxt Imt the i>eeuh« In •» « opInioMul tim uruk
also of Sir riioiiuM Wurdlu, •<«• aU eoinb^ to auaOna
the high fX|>i-(tiitiorui enlerti.i ^ ,r» nt tk» Hmfiy.fff«^^p ^^^
Khel&t Bilk iiidimtry.

BOMBAY.—Tho silk iiumufttotures of AhnuKUUKl wotd fMoou* aliJ^ tliwiaf Urn
tmie of it« own kingH and of it« Muhjuiunadan Viceroy*. The ohkl •iK^lfffMrt
lay in the bright colours of the plain atufTn and th«> «tnMi4{t)i of lhe broewlMk (For
Ovington's account. Hee pp. 09ft, 1020). Under the Marathii«(HAS- 1817L hoW'
ever, Diinlop wrotu in 1817 that itwaa taxed when raw, aa it paMad UutMJgb avwy
process of nmnufiuaure, uud again w Iteu ready fur vale, and waa thua 00 watcbtad
that in coinpotition with foreign silka, the local nianufaoturv altnoat oaaaad to
pay and ull but died out. Geoghegaa (I.e. 3r> 5rA hjivm ihat the firat aM^mpi al
8ilk-rearing in Bombay waa ntode in ITOi) 1 ! Scutt. Hova^ tba ooCteo
expert, lived with Scott, but in his Tours /• < ond ffVntinwilW fftuwiit
written in 1787-8, no mention Jh made of lulk. lu l(i79 tha Oovemor of Fort
St. George recorded in hie Diary, of 5th Dooeniber of tlwt year, hia bavinc eon*
across Oujarati silk merchants buying silk for Aiuiuwlabad. It ia UnMn%hly
likely tliat the raw silk exported from Wustern India waa to aoine axtant atMiMi
Bengal silk, seeing that there is no evidence of silk-rearing having bceo
fully established in Western India until woU into the 19th century. Aa iuat
frequent mention has been made of a silk supply drawn to We«t«m Iwlia from
Central Asia, the route being down the Indus. The earliest record of cultivatioB
in Bombay Presidency is in 1823. when the worm waa coaveyad from Mvaora
to Dharwar. Shortly after (in 1827) Mr. Gibome planted his gs^doo at Dbulta in
Kliandeeh and Signer Mutti opened out his silk farm at Poona in 1829. During
the first year of British occupation of Aluniulabsd (1818) tha import of raw ailk

amounted to 11 tons (300 Indian mauiidH), during the aeooiid year it cama to 37
tons, and in 1847 stood at lOU tons. Since then the trade haa witnaased axtrecne
fluctuations. Numerous explanations have been offered, aaoh aa the rise of tha
cotton trtiffic—both local production and foreign iraporta ; chansea of faabiun,

more especially the decline of the demand for brocades by the Kathiawar chiefs

;

and lastly the growth of the trade in Chinese and Central Aaiafeic woven silka.

There are three chief classes of silk goods produced in Ahnoadabad, vix. plaia

silks, brocades, and silk prints, llie plain goods are alao largely produced in

Surat, and the markets for these are Kathiawar, Rajputana, Central India*

Bombay, the Doccan, the Central Provinces and the Nizam'a Dominions. Tha
broc^es, aB also clotlis of silver and gold, are much less used for robes nowadays
than formerly, but are in demand for upliolstery and elephant and other trapninaa.

Surat has for long years past been largely concerned in the supply of auka
to Burma, and a Native of Surat, seeing the advantage of proximity to the Bengal

silk supply €uid the faciUty of export to Rangoon, some years ago oixaoiaed a aUk
factory in Calcutta to be run exclusively for the Burmese market. But for many
years past the demand by Biu-ma for Indian silks has shown a decided tandency

to decline, and an inquiry was instituted as to the cause. It waa pointad out

that in the first instance the silk-weavers of Surat were priinarily reaponaibla. in

that yielding to the reconunendations of Native merchanta in Rangoon, th^y had
gradually lowered their price by reducing the quality until it waa raoogniaed in

Burma that the locally manufactured silks, though more espenaiva. ware in-

finitely more lasting and the colours and patterns more in accord with the pre-

vailing fashion. It was also pointed out that the advances of European com-

merce and the necessities of the people had led to a substitution of cotton for silk

goods.
iM/lDI?/tS.—Brandt {Riaume of the Rec. of the Mad, Govt, rtlatwe to the CuU.

of Silk in the Prea., Oct. 1871) says that no mention occurs of ailk in »x.n-

nection with Madras prior to the year 1791—a atatamant that is Imrdly

correct (see p. 1010). Tippu Sultan appears doaely aMOciatad witli tha riaa

of the modern industry. A Native of Trichinopoly waa by him aeot to

Bengal to learn the sUk trade. But there must hava existed an voAvtiry

prior to that date, since we rend t)f 11 present made to an Enghahman. in 17BS.

having consisted of " kinoobs " ujode at Tricliinopoly. Dr. James Andanon.

Physician General at Madras, established in 1771 a plant«tion of 0.OOO irtdto

mulberry bushes from Hyderabad stock at Nungumbaukum—-• s«ibur1> of
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Madras—and in December 1790, after many failures, succeeded in acclimatising
the Bengal worm. It woiild seem that this insect, subsequently conveyed back
to Bengal, may have given origin to the name Madrasi, the alternative name
for the nistri—the Bombyx crmni of Hutton. Dr. Anderson urged that the
Peninsula, owing to its more equable temperature, had great advantages over
Bengal. In consequence, a vigorous efiEort was made by the Madras Government
to distribute Dr. Anderson's acclimatised insect to all parts of South India
deemed likely to prove suitable new areas, and every encouragement was given
to extend mulberry cultivation. Collectors, surgeons, paymasters, etc., became
superintendents of Government plantations all over the Presidency. About
this time Dr. Anderson reported a successful experiment to improve the Bengal
silkworm, 10^ grains of silk being obtained as against 6 grains, the average
outturn in Bengal. Cocoons were wound on the Piedmontese reel and ultimately
a brilliant white silk was obtained. But it soon began to be believed that Dr.
Anderson had taken a too sanguine view of the possibilities of the Madras Pre-
sidency in the rearing of silk. All parts of South India were not alike suitable,
and a uniform climate, that might admit of breeding throughout the year, was
soon realised as by no means a desirable state of affairs. This story of the Madras
experiments is very largely that also of many other enterprises in India—ignor-
ance of the conditions upon which alone success depends being the foundation
of a superstructure of failure and disappointment greatly calculated to retard
legitimate endeavours. The Madras Government spent £20,000 in four yearS;
and a further sum of Rs. 78,736, for the filature constructed at Vellavedu. They
shortly after advertised their plantations and property for sale, but obtained
no offers.

Notwithstanding the failures and disappointments in the acclimatisation
of the silkworm and the establishment of a silk-reeling industry, the manufacture
of silk and satin made considerable progress in the Madras Presidency. And
beyond the Presidency the silk brocades and the plain silks of Mysore are famous
even to the present day. A century ago Buchanan-Hamilton (Journ. to Mysore,
etc., i., 208, 222 ; ii., 263) gave an account of the industry that to this day has
hardly been excelled for its fulness and thoroughness. Persons desirous of studying
the subject of silk in South India coiold not do better than begin their inquiry
by perusing Hamilton's account.

MYSORE.—In Mysore and Travancore greater success was attained than in

any part of the Madras Presidency proper. In 1849 Sm-geon Smith published a
report of the silk experiments of Mysore from the date of its introduction by Tippu
Siiltan to the date of his report. Coming down to recent times, the story of failure

has to be replaced with a record of success. The late Mr. J. M. Tata started an
experimental silk-rearing farm in Bangalore with a view to resuscitate the in-

dustry. In 1897 he personally visited Bangalore and chose the land for his
plantation and rearing-houses. He then sent off to Japan to obtain the services
of a superintendent and a selected nimaber of trained operatives, both men and
women. It was soon ascertained that the tableland of Mysore approximates in
climatic conditions very closely to that of the warm zone of Japanese silk culture.
The services of Mr. T. Odzu were in 1899 procured as manager and the farm was
started a little beyond the Basavanagudi extension at the village of Yediyur. A
similar experiment was started by Mr. Partridge at Yellahanka near Bangalore.
Henceforward we read of steady progress in the Tata Farm, the Mysore authorities
having made it a grant of Rs. 3,000 a year in return for obtaining permission for

its utilisation as a sort of school where the Japanese methods of growing the
mulberry and rearing the insects might be taught to the people of Mysore. And
it may be added that it soon exercised even a wider influence in connection with
the proposed new silk farm of Pusa in Bihar. The Mysore farm was also visited
by Major Showers, in order to study the methods pursued. That officer has
since organised a silk industry in Khelat (official letter dated April 29, 1905),
and says, " I may note here that about the best Indian silk that has reached
London yet, is that produced at the Tata experimental silk farm at Bangalore.
A sample of this silk was shown me by Mr. Frank Durant (Durant, Bevan & Co. ),

and he advised our taking that as a model at Mastung. This silk realised as
much as 17«. a poimd." Such high testimony is thus fully expressive of the great
success attained by the Tata Farm.

THE SILK TRADE OF INDIA.
EARLY RECORDS OF INDIAN SILK TRADE.—VarthSma, {Travels, 1510 (ed.

Hakl, Soc), 38) speaks of the silk of Bengal being conveyed to Mecca. In a
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further paMage he diMUMes the eotton Mid silk goede oT Ounb^, bi • i

.

makes mention of the ailk beteg made in large quantitiMi at • |>laa» MaMiAad m
having been Maeulipatam. 'ttiMo three eUKmaoto tbue eHiupUly «Im Uwm ite«e(
p^reat oentroH of the earlv ailk trade of India. Sir Oeorfi DiiJmiod mm! Mr.
W. Foflter publiHhed, in 1808, TAe Fir$t LetUr Book of tkt Bam India Oom^mtm,

\ refrieter of tlie offloio) cynreepondenee from IflOO-lt. We iJmm Mad. mi
the CoiiuniBBion griintod to the commander of the Ooamaay**
(1605). of provision being made for tlie purehaM of mw dlkTbuft Umv la
to show that the entry in qixMition deooMa that tha ailk waa to ba paauiid
India. In subeequent commiMduna of olher ahipa. iueh aa of tl»» dala liOtL
special mention was made of the Chinese and Pervian silks. Tha formar are
spoken of as Lamking (Nanking) and Canton. Pflraian silk was aaiU in 1617
to Surat in exchange for sugar and other Indian eonunoditiea. It woold
tliat the Company's first efforts at silk manufacture ware made in Borat,
everything points to the raw silk having hod to be earried to the maairfi
of that town (8(>e pp. 995, 1017). Mr. W. Poster, in a aarias of «i

Letters Received by the Bast India Company, 10O2 to 1610, aflorda maiqr
additional historic facts regarding the silk trade of India. We thsra laam that.
disregarding letters that deal with China. Japan, MAiay, Siam or Stniits
one of the earliest mentions of Indian commercial silks ooeors in a let

Cambay, dated 1614. It is there stated that silk used formerly to be
to that city from the interior. One of the earliest refereneea to Bengal ailk

in a letter from Sir Thomas Roe, written at Ajmir, December 1010, in whioh ha
discourses agtvinst the proposal then made to founid apeeial factorisa in order to
purchase Bengal silks. He says that these are to be **had ehaaoer at Agra.**
*' I am of opinion yoiu- residences are sufficient and beet ohoeen aa toajraraw*^ Ha
then adds that there exists "Silk of Bengala plenty at faaonabia ratea " (MJ.O.,
I.e. iv., 250). Subsequently, in 1 019. a letter was iamed from tha faetora at Sutat
to those at Masulipatam, in which an aoknowledgroeot is made of " Muatara of

Bengala silke." Foster (The English Factories, 1618-21. 1SS) fomiriiaa a laMar

from Masulipatcun, in which the following occurs. " I are in good hope after aotoa

small time to furnish you with good quantetyea of that sort of nangila alike

which Lawrence Walso first, and Robert Young after, shewed yoa luuatnn

of in England." In a further letter, of date 1620. we read of Robert Hogbaa
having been deputed from Surat and Agra to organise a factory at Palaa. Ha
piirchased a maund of " serbandy " cocoons, for he adds it is " tha chaapaat

and surest dealinge to buye the serbandye and wynde it of myaelfe." Further oo.

doubt is thrown on the advantage of a filature at Patna, eeeing that the silk

cocoons had to be conveyed from ** the cittye of Mucksoudabad (Murehidabad)

where it is made, which would bee worth bothe labor and charge, for wee are

assured that there it may be provided in infinite qiutntetyes at least twenty

per cent, cheaper than in anye other place of India, and of the olioyeeat atoK
wounde off into what condition you shall require it, as it oomaa frtMOU Uw wotma

:

where are also innumerable of silk wynderee, ezperte woriansn. and labour

cheaper by a third than else where " {I.e. 229-30). Bemier {Traoelo, 1050-8,

439-40) eays, " There is in Bengale such a quantity of ootton and iilka, that

the kingdom may be called the common storehouse for those two kinds of mer-

chandise, not of Hindoustan or the Empire of the Great Mogol only, but of all

the neighbouring kingdoms and even of Europe." Tavemier (TraoeU m Ind.

1676 (ed. Ball), ii., 2-3) tells us that in his time Kasimbasar ("Ooasnbaxar* L a

village in the kingdom of Bengal, furnished about 22,000 balea of aUk annually.

each bale weighing 100 lb. " The Dutch." he continues. " generally took, eithar PrtAaaa

for Japan or for Holland, 6.000 to 7.000 bales of it and they wooki have Ukad

to get more, but the merchants of Tartary and of the whole Mogul Empire

their doing so, for these merchants took as much as the Dut«h. and tha

remained with the people of the country for the manufacture of^ieir own

All these silks are brought to the Kingdom of Gujarat, and the p>eatar put
to Ahmedabad and Surat, where they are woven into fabrios." "Hia
silk of Kasimbazar is yellow.V Bemier says, "The Dutch have

seven or eight himdred Natives employed in their ailk factory at
_,__

where, in like manner, the English and other merohanta employ a propotttonato

There would thus seem no doubt that long anterior to Jie arrival «< «^ iSIL!
Dutch and English traders in Eastern Bengal, a fairly larfte silk iiiduatry «*>]•
both in rearing the worms, reeling and throwing the ailk. and m weaving aU
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manner of silken goods. The practical silence of Muhammadan writers on the
subject is, however, significant, and tends to the conclusion that imtil the advent
of the East India Company, little progress was made toward extending and
improving the Native industry. Of the European traders, the Dutch were
probably the first to find their way to the Bengal silk districts. It seems, in
fact, to have taken the British the greater part of a century before their know-
ledge of the Bengal production took definite shape and they had assumed direct
control. Most of the early books of travel, in discussing silk, speak either of the
silks of Gujarat or of Masulipatam. Mandelslo {Travels, 1638, in Olearius, Hist.
Muscovy, etc., 83) discusses the " Cotton and Linen Cloaths " and " Silk Stuffs "

either conveyed to Surat or worked up there. In fact the British merchants seem
to have striven hard to make Surat the chief centre of their Indian silk traffic,

though they do not appear to have ever made the attempt to rear the silkworm
there nor to build filatures at Surat. They carried the raw silk from Bengal
to their looms. It is, therefore, surprising how Ovington could have written
his most admirable account of the silkworm to which reference has been made
above (p. 995).

Sir Henry Yule, in his Biographical Sketch of Sir Streynsham Master {Diary
of William Hedges, ii., app., ccxxxvi.), gives passages from a letter by Master de-
scriptive of Kasimbazar, in which he speaks of all the country being planted with
mulberry trees. Sir Henry fixes the Company's establishment of an agency in
Kasimbazar »t 1658 {I.e. iii., cxciv.), though they had occasional agencies there
as early as 1653. The reader will find much interesting information regarding
the establishment of the East India Company's silk industry in the late Mr.
C. R. Wilson's Early Annals of the English in Bengal (i., 39, 55, 375-8, 394 ; ii.,

196, 228, 369).

EXPERIMENTS AT IMPROVEMENT OF INDIAN S/LAT.—Between the dates
mentioned for the establishment of the agencies and the records of the Company's
erection of filatures in Bengal, there is a gap of a century of which we know
little more than has been indicated. In the volume of Reports and Documents
published by the East India Company in 1836 (to which repeated reference has
already been made) much interesting information will, however, be found. It

is there stated that the trade of the Company in raw silk was inconsiderable in
extent before the middle of the last century. The chief places then producing
silk were " Cossimbazar, Commercolly and Rungpore." The class of silk pro-
curable was described as country wound. But it was freely admitted that the
fault of that silk was its inequality, some portions being single, others double or
even quadruple. Accordingly, in 1757, Mr. Richard Wilder, a gentleman trained
in every department of the silk industry, was sent to Bengal to examine into
the cause of the defective quality of Bengal raw silk. Wilder continued in
India until his death in 1761, and was enabled to lay the foundation of great
improvements in the winding of silk. Mr. Joseph Pouchon was appointed to
succeed Wilder, and he claims to have so improved the reeling that Bengal
silk became equal to that of Italy or any other country. In 1768 the Court
of Directors advised the Goverxunent of India that it was to the increase in
raw silk that they looked chiefly for the means of bringing home their revenue.
Subsequently the Court advised the Government that although there was
no branch of their trade which they more ardently wished to extend than that
of raw silk, still they could not think of effecting so desirable an object by
any measures that might be oppressive to the Natives, and, therefore, no com-
pulsory methods were to be adopted to increase the number of the silk-winders.
With regard to planting mulberry, it was suggested that deductions from rent
should be made on lands planted with it so as to amount to a boimty by rendering
it more profitable than any other article of culture.

But complaints continuing to be made by the purchasers of Bengal silk,

it was resolved to adopt the methods of winding practised in the filatures of
Italy and other parts of the Continent. For this piu-pose the services of experts
(both EngUsh and foreign) were secured and located at the Company's agencies.
For example, Mr. James Wiss, a native of Piedmont, was stationed at Commer-
colly with four ItaHans under him, engaged as drawers and winders. Mr. J.
Robinson was stationed at Rangpur with three Italian experts under him.
While Mr. W. Aubert, with three expert reelers from Languedoc, was appointed
to another aurung, but Aubert died at Madras in 1771, and thus never reached
Bengal. The first report on the silks produced was to the effect that Mr. Wiss
had succeeded to adxoiration in drawing a tolerable silk from the most ungrateful
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THE EAST INDU OOtfPAHT
of cocooru. the Hicklio«t nf wornia. and uiukr Um maM iifawiiiratih - r npowiblo. Thm lod to rccorumoadttt i „,«ov» Ibo aUK*. both ollh* wurnw
and the nmlborry, and a l,,!,^ lori. .. mmuwI, In whkh 'iMimaHy Drm.Roxburgh Wnllich and Liwl, to.,k

j i which eulmlnatwl in th« •ttMnpi
to Mtopt tlie Italian standard method of growinff tha plant in nlacaof Iha Bmid
buitii Hysteni.

The groat difliculty iu ixjn aggs front Il«ly tu India aaanai to Imv*
Huggeated two altornativcH :- 1 | tJSn egR* fn.ii. 8t. Ualena aa a »mU-way
liousp; and 2nd. to obtain flutiu ni.nk. In 1771 oggt ww» aeoordinclT pio-
curod from China, and at tho Minio time thn C'liiit«M« molbMry waa li«o««M In
India, in 1774 it wiu* roportod that ttm Italian matbod oif rMJiiii hadbwa
Hu far HuecutMfiilly intruducoil tliut it pruiiiiMad in a rianuBlilu lloM ta fuUU
all expectations. Wish ,.t.r,..i ir.,n, India in 1776, but waa appointwl by
tho Company to a poHt i t by whi«Ji he waa anablad to afford nuieh
valued advice to the man m in India. It would oooopy t4M> muek mam
to follow the course of evttuta farthar. 'Die purpoaa in view hM baHl iwad.
namely to exemplify the enlightened action uf tho KoJtt India CVwnpwy and b.Li
the far-reacliing efforts which thoy expanded in ' l-avoum to improve
and extend the Indian eilk prodtiction. It noe<l . fore, be addodthat
the Board of Trade in Calcutta entahliMhi^d in l»'A2 an exparimanUri JkrtnrB
in Howrah for the p\irpoHe of inatituting oompanaom Mul awpwi—lit, wifth
a view to improve tho nuuiufacturo of raw Hilk. '?"»•- •••— i"«.—- 1—^ •- ;nilda
the operations of the Company's ReHidont«t iu tho u-ta.

Under the fostering caro, therefore, of the Ett-i :

^
Indian

Bilk trade prospered greatly. During the early yean of ita 'ratatenea it had
only Turkey, China and Japan to contend agaimit. Qradually. however. Iha
efforts to acclimatise the silkworm in Italy and Franoe, and to flcumift aaneultura
among the regular industries of these countries, were crowned with auooeM, and
India had thereby to face foniiidable rivals. The Eaat India Company pnadoally
also found new and more immediate outlets for their enterpriaa, and uic, in <

quence, passed into the hands of private persona. Dtacouraoad by (ha laa
demand for Indian raw silk, the industry fell behind and de^eneratod until it

was held that Indian silk could not compete with that of Europe.
Many writers had reported that the cocoons of the silkworm tliat feeds on Carding of

the leaves of the castor-oil plant could not be reeled, but that the Natives of Silk.
Assam carded these and spun them like cotton (see pp. lOII. lOlS; also

Roxbui-gh, Trans. Linn. Soc., 1804, vii., 45). Up to 1858 no advantage waa
taken of that fact in Europe, but in the year mentioned, the diaoovary waa at
last made in England that the silk waste and wild silks of India might Lw utilised

in the manner mentioned. A new demand arose for these matariala, and, in

consequence, a complete change took place in tho nature and looation of tha
Indian silk trade. The waste silk of the \-illage reeling bunineM found a ready
sale. A market was created for wild silks, and an export trade made ita appear-

ance in official returns under the heading of waste eilk. Moreover, the reeled

silk of India, about the period indicated, was reoognieed aa poasesaing special

features of its own for which a distinct demand existed. To Sir Thomaa Wardle
is due the credit of having urged, and successfully accompUabed, the renewal of n!< j

the efforts to improve the methods of reeling. He pressed for the introduction

of better reeling machinery, even although M. Gallois had pointed out that ha
had some time previously introduced the ToualttU eonsomo machine, and found

that the silk made by the ordinary process waa quite aa good. It haa. howavar,

been freely admitted that great improvements might be carried out by mora
care in reeling on the lines advocated by Wardle.

FOREIGN TRADE.—Uilhnrii {Rise and Prog, of tke Silk TntU, in Bxports.

Or. Comm., ii., 244-60) gives tho early returns of ludia. The first conai^- »^^

ments of wound silk from India to England were made in 1772, and dnnng

the five succeeding years the returns of that nature averaged 180,000 lb.

In 1785 they came to 324,30.7 lb. ; in 1795, to 380,362 lb. About this

time the Company's purchases were made by contract, and it is recorded

that a loss of £884,744 had been sustained. The total imports of Ore^t

Britain in raw and thrown silk were in 1773 returned as 777,373 lb., of

which, under the heading of raw silk, were 146,777 lb. from Bengal;

203,401 lb. from China; 187,099 lb. from Italy and Turkey; and 6.190 lb.
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from other parts ; while under thrown silk, the total receipts wefe
234,906 lb. Twenty years later the corresponding figures were, total

imports 1,261,963 lb., of which (raw silk)—Bengal supplied 736,081 lb.
;

China, 165,435 lb. ; Italy and Turkey, 110,276 lb. ; and other parts

8,216 lb. ; with fully one quarter of the total consisting of thrown silk,

viz. 241,954 lb. But shortly after a complete revolution took place. The
silkworm was acclimatised in both France and Italy, and immediately there-

after the demand for silk in Europe not only increased very rapidly but the

demand for the Indian fibre declined. The returns of the exports of raw
silk from Bengal to England about this time began also to manifest a new
feature, viz., it was referred to two sections. Company's and Private exports.

In 1805 the total exports came to 835,904 lb., of which 460,303 lb. were
made by the Company. In 1825 the total exports were 919,436 lb., of

which the Company's share came to 699,230 lb. In 1835 the total exports

of raw silk came to 727,535 lb., of which the Company exported 721,509 lb.

From 1857, when the utilisation of waste silk began to be understood
and practised in Europe, the exports of India changed their character.

The returns rapidly manifested a decline in value, due largely to the

growth of the traffic in chasam (waste silk) and cocoons, in place of the

reeled silk of former times. In 1867-8 the exports of raw silk from India

were 2,226,201 lb., valued at Rs. 1,55,32,290. In 1877-8 the total ex-

ports from India were 1,512,819 lb., valued at Rs. 70,35,493 ; in 1880-1

they were 551,000 lb. reeled silk, plus 788,000 lb. waste silk and chasam,

valued at 55 lakhs. Thus in twenty years from 1867-8, the exports de-

clined from a valuation of 1| millions to ^ a million sterling. In 1900-1

the figures were 560,000 lb. reeled and 1,031,000 lb. waste, with a total

value of 51 lakhs.

RAW SILK.
It is not always possible to refer the traffic in Raw Silk to the two

important sections Wild and Domesticated, but where this can be done,

the proportion which the former bears to the total will be exemplified.

Exports.—The following table exhibits the Foreign Exports for the

past seven years, arranged under the three chief classes, viz. Reeled Silk,

Chasam or Waste, and Cocoons.

Years. Heeled. Chasam. Cocoons. Total.

1900-1 lb.

Re.
569,776

43,02,707
1,030,623
8,09,619

13,976
9,731

1,604,275
61,22,057

1901-2 lb.

Rs.
727,651

57,53,220
1.165,754

8,49,948

1,240,689
9,66,164

42,356
31,041

1,935,761

66,34,209

1902-3 lb.

Rs.
681,852

55,24,418
67,281
57,181

1,989,822

66,47,753

1903-4 lb.

Rs.
624,064

62,51,669
1,136,566
9,89,979

101,686
1,00,820

1,862,316
63,42,468

1904-5 lb.

Rs.
506.318

42,49,181

751,355
6,40,957

85,990
79,837

1,343,663

49,69,975

1905-6 lb.

Rs.
678,450

47,32,832
1,131,960
8,43,069

68,906
63,788

1,779,316
66,39,679

1906-7 lb.

Re.
777,654

59,38,726
1,096,193
8,67,700

70,691
68,692

1,943,438

68,65,018
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THAPFIC IN RAW SILK

Of these amounts, the Wild 8iuu wer« m follows i^-Uk i$QOft, tW >«m vm
exports of reeled wild sillc* were 62,693 lb. ; in 1901 " '^ '*^1 'S. ; in

""^

1902-3, 3,919 lb. ; in 1903-4, 10,494 lb. ; in 1904-^, Iv '<» »>.

26,904 lb. ; and in 1906-7, 23,990 lb. The traffic in reeled wHd wik hm
thuM fluctuated very greatly. Of chasam or wa»t4f, tb« figuiw given ara wm cumm
much higher, and seem to have been on th« whole innrnaiim. thpogk m
1904-5 a shrinkage occurrod. The figures were in 1900-1, 447.488 lb. ;

in 1901-2, 492,113 lb. ; in 1902-3, 626.977 lb. ; in 1903-4, 727.Mft lb.
;

1904-5, 350,514 lb. ; in 1906-6, 634,593 lb. ; and in 1906-7, 463,440 lb.

So also the traffic in cocoons seems to hAve marked *n expftOBioo, Mv'i'g*'

a shrinkage occurred in 1905-6. Let it be obMrvsd. however, the cxpoita
of this nature are almost entirely wild ooooons. The i^tunu of wild

cocoons exported were in 1900-1, 13,976 lb. ; in 1901-2, 33,M0 lb. ; in

1902-3, 53,125 lb. ; in 1903^, 87,962 lb. ; in 1904-6, 80,540 lb. ; in

1905-6, 46,725 lb. ; and in 1906-7, 36,965 lb. ; whioh 6gura. it wiU ba

seen, leave very small balances annually thftt h»ve to be aooounted (or

as being domesticated cocoons.

Turning to the provincial transactions, it may be pointed oat thftl

practically the whole of the reeled silk exported from India goee faoro

Bengal. Of the chasam, it may be said that two-thirds go from
~

and one-third from Madras, the other provinces contributing

quantities. So also of the traffic in cocoons, two-thirds go from

and one-third from Madras. Thus it will be seen the exports

province of Bengal are by far the most important, since, as a rule, they

amount to three-fourths of the total. Following Bengal oome the

Madras ports, which usually contribute from a fifth to a fourth of

the total foreign exports. As manifested by the returns of railbome

traffic, these Madras exports must be Mysore silk carried to the Madras

port towns by rail, and then exported to foreign countries. But if any-

thing, the Madras traffic seems to be declining, while the exports from

Bombay are expanding. In 1900-1 the Bombay exports stood at hcmbtj.

10,091 ib., while in 1906-7 they had expanded to 233,774 lb. From the

returns of railbome traffic, the raw silk that drains into Bombay town

(from which the foreign exports are largely made) appears to be mainly

Panjdb silk, or silk conveyed into the Panjdb from across its land frontier P^^Hfe.

—doubtless to some extent Kashmir silk. Of these foreign exports about

three-fourths go to France and approximately one-fourth to the United

Kingdom.
/mports.—Perhaps the most significant feature of this aspeet of Imports.

India's foreign silk trade is the circumstance that more raw (reeled) silk rm*

is imported bv Bombay and Burma than is exported by Bengal The

figures for the years 1900-7 have been :—1900-1, 2,536,377 lb., Talued

at Rs. 1,01,69,402 ; in 1901-2, 2,128,483 lb., valued at Rs. 80.96.800

;

in 1902-3, 1,639,189 lb., valued at Rs. 65,16,149 ; in 1903-4, 1,544.315 lb-

valued at Rs. 59,29,527 ; in 1904-5, 1.868,709 lb., valued at Rs. 73.41.121

;

in 1905-6, 1,645,696 lb., valued at Rs. 71,19,049 ; and m 1906-7,

1,422,467 lb., valued at Rs. 66,80,273. Of these quantities practically

the whole comes from China and the Straits, the former furnwhmg about ^
four-fifths of the supply. It has often been pointed out tliat this large

import trade is mainly a consequence of the cheap freights by the rstarn

opium steamers to Bombay. But there would seem no doubt that Benj^

for a century or more had failed to meet the demantls of W«t«'m Imlia.

1023



Trade

Taken by
Bombay.

Bengal and
Bombay.

Bengal and
Panjdb.

Re-
exports.

Manu-
factures.

Corahs.

Gown-pieces.

Decline.

INDIAN SILKS

TKe BomlDay demand was, however, the incentive for the Gujarati silk

merchants and weavers permeating the whole of India and forming the

colonies that exist to-daj all over the chief silk-producing localities of

the Empire. It is needless, therefore, to add that out of the imports,

Bombay takes by far the major portion, only about one-seventh going

to Burma, while the other provinces take practically no share in these

imports.

Thus while Bengal is the great producing province, Bombay is the

chief distributing centre. By rail and river the Chinese silks brought to

Western India are carried not only through the Presidency of Bombay,
but very largely to the Panjab and even to the United Provinces. Hence
it may be said that while Bengal is the chief producing province, the

Panjab is the chief consuming province of India.

Re-exports.—It only remains to briefly indicate the re-export trade,

practically the whole of which goes from Bombay, and is, in consequence,

Chinese silk. The quantities of foreign silk re-exported during the period

of 1900-7 were as follows :—1900-1, 97,519 lb., valued at Rs. 1,89,475;

1901-2, 59,941 lb., valued at Rs. 1,46,265 ; 1902-3, 85,249 lb., valued at

Rs. 1,62,279 ; 1903-4, 68,131 lb., valued at Rs. 1,40,828 ; 1904-5, 54,522

lb., valued at Rs. 1,48,729 ; 1905-6, 69,330 lb., valued at Rs. 1,35,045

;

and in 1906-7, 105,288 lb., valued at Rs. 3,78,860. These re-exports go

mainly to the United Kingdom and Arabia.

MANUFACTURED SILK.

Repeated reference has been made to N. G. Mukerji {Monog.

Silk Fabrics of Beng., 45-82) ; his chapter on fabrics will be found

to give every possible detail regarding the rise and present position of

the Indian industry, the class of goods manufactured, and the extent

of the trade. He mentions, for example, the Murshidabad silk manu-
facturers turning out many different classes of goods, such as gown-

pieces, corahs, silk-musHns, handkerchiefs, mathas, imitation Assam silk,

etc. The last mentioned was specially introduced by Mukerji himself

as a relief measure, but the success attained has " given rise to a hope that

under a fostering care the silk-weaving industry of Bengal may be

developed in other directions also." Speaking of the corahs, Mukerji

observes that " these are the cheapest silk fabrics which form the staples

of export to Europe, where they are used mainly for lining purposes.

Corahs are generally woven 7 yards by 1 yard, and sold at a rupee (== Is. 4d.)

per square yard. They are made out of unbleached and untwisted

thread, and bleached in the piece after they are woven. Corahs are also

woven 10 yards by 42 inches, .like ordinary gown-pieces, and worn as

saris by widows. Like gown-pieces, corahs are valued by the number
of warp threads (called shdnd), 2,400 warp threads per yard making
the best gown-pieces and corahs, while 1,200 or 1,000 warp threads per

yard make the poorest gown-pieces and corahs. The price of coraJis

varies from 6 annas to Rs. 1-8 per square yard." In the Review of Trade

of British India (1904-5, 38), the statement occurs :
" The exports have

steadily diminished during the last five years, the decrease compared with

1903-4 being 12 per cent., and what was once a trade of some importance

is rapidly approaching insignificance." This has reference mainly to the

decline in the exports of corah silks, in which there seems some prospect

of a revival. But at present the exports from India are " chiefly
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TRAFFIC IN MANUFACTURED AILK

of tissues woven in Bengal from indifliaoM •iUn, (or Um BomUr milk
employ imported silk and weave prinorpaUy lor ili« homa marfctte."

£jfport«.—These again may be b<»i arranged in Uboiar bna wmUt Bspoffta.
the chief classes—piece goods, silk gooda mixad wiUi otkar maUrkki,
thread, and other sorts.

Year. Piece Goods. Mixed. ThfMd. OthM. Total
Valusa.

1900-1 yds.
Rs.

1.176.984

10.96,770
162.867
1.50.197

lb. 170
Ks. 030

lb. 257
R«. i.ois

lb.

Rs. jU

... ,
Rs. :u>

lb. 204
Rm. 30

m
1104.447

1901-2 yds.

Rs.
864.092
8.90.649

196.072
I.6I.607

108.901
1.16,095

81
616

1.036

1.010

44
7iO

10.54.4B4

1902-3 yds.

Rs.
819.324
8.30.432 9.4«.H6I

1903-4 yds.

Rs.
677,226

M1.720
151,835
1.80.160 a.as.6a»

1904-6 yds.

Rs.
635.182
6,66.868

162,389
1.80,169

136,338
1.03,390

80
1.214 7.4M8I

1906-6 yds.

Rs.
646,030
6,10,669

lb. 221
Rs. 1.150

IbT 17-'

Rs. 1,150

11

6U

7.15.109

1906-7 yds.
Rs.

675,246
6,02.336

86,740
82.526 6^86,072

The exports have thus in recent years been steadily daeraaMBg,
the value of the piece goods exported having shrunk during tlie

years 1900-1 to 1906-7 to leas than one-half. The total value of all

manufactured goods has similarly shrunk from 12| to a litUe under
7 lakhs. If, however, the comparison be carried farther back, tiw
decline is manifested as even still more serious. Fur the fivo yean
ending 1895-6 the exports of manufactured silks of all kiuda were
valued at 19^ lakhs of rupees. The finer silk fabrics made in India

are nearly entirely used up in the country. In 1904-6 the value of the

Bengal exports of all kinds amounted to Rs. 5,76,390, or almoat £our*fiftha

of the total. The share of Bombay, which means chiefly imported silk

for the home market, was Rs. 1,34,749, while the balance went from

Madras and Burma. Turning to the chief marketa, we find that in 1906-7

the United Kingdom imported Indian goods to the value of Ra. 3,44,860 ;

France, Rs. 80,135 ; Arabia, Rs. 62,581 ; North Africa, Rs. 23,229;

Straits Settlements, Rs. 55,3-18 ; Turkey-in-Asia, Rs. 33,715; and

Australia, Rs. 12,013.

Imports.—These show a remarkable expansion. In 1876-7 thev were

valued at 58i^ lakhs, five years later at 135 lakhs, and a decaoe atill

later (1890-1) UO lakhs of rupees. Since 1900 the figures have been

as follows :—1900-1, Rs. 1,66,58,108 ; 1901-2, Rs. 1,48,47.009 ; 1902-3,

Rs. 1,63,23,232 ; 1903-4, Rs. 1,83,34,720; 1904-5. Rs. 2,11.81.802 (the

highest figure yet attained); 1906-6, Rs. 1,90,16.100; and in 1906-7.

Rs. 1,82,50,465. The largest quantities in 1906-7 CAme from Japan.

Rs. 74,01,060; China, Rs. 33,97,568 ; France, R«. 20. 19.303 ; luUy,

Rs. 19,84,466; the Straits Settlements, Rs. 1,02,807 ; the United Kni^

dom, Rs. 13,95,680; and Austria-Hungary, Rs. 3,06,661 ; while the olaaf
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importing centre is Bombay, which takes almost three-fourths, the

balance going chiefly to Burma. Reviewing the trade returns for 1904-5,

Robertson {Rev. Trade of Ind., 1904-5, 17) says :
" Piece goods of pure

silk are chiefly of Chinese and Japanese make, the latter predominating,

and jointly (including re-exports from the Straits Settlements) they
amounted to 16"3 million yards, valued at 102 lakhs, out of a total of

18-9 million yards, valued at 124| lakhs. The value of the silk goods
mixed with other materials, 43'8 lakhs, is 30 per cent, greater than in

1903-4. There is also an advance of 25-8 per cent, in ' other sorts,' of

which the value rose by 51-7 per cent, to 42-9 lakhs. This includes

warp and yarn of Italian silk imported into Bombay for hand-weaving."
The expansion of the imports in mixed silk and other textiles and in

thread, warp and yarn, is therefore a highly significant feature of the

modern silk traffic that gives a useful hint as to the demands of the

hand-loom workers.

Re-exports.—Have been increasing in recent years, and in 1904-5

were not far behind the exports in value. The figures for the period

discussed were as follows :— 1900-1, Rs. 5,33,749 ; 1901-2, Rs. 6,72,841 ;

1902-3, Rs. 7,33,519; 1903-4, Rs. 6,98,160; 1904-5, Rs. 6,01,942 ;

1905-6, Rs. 6,47,797 ; and 1906-7, Rs. 6,77,683. Bombay exports practi-

cally the whole amount, and the chief markets for these re-exported goods
appear to be Natal, Arabia, British East Africa, Cape Colony and Persia.

Trans-frontier Trade.—Turning from the foreign to the Trans-frontier

land trade, the returns may similarly be indicated under exports and
imports of raw and of manufactured silks. Op Raw.—The exports

during recent years have been as follows :—1904-5, 189 cwt., valued at

Rs. 85,233 ; 1905-6, 190 cwt., valued at Rs. 93,586 ; 1906-7, 94 cwt.,

valued at Rs. 51,175. The chief markets are the South Shan States,

Bhutan and North-East Afghanistan. The imports during the same period

have been :—1904-5, 2,960 cwt., valued at Rs. 19,98,484 ; 1905-6, 4,121

cwt., valued at Rs. 29,37,592 ; 1906-7, 4,165 cwt., valued at Rs. 30,88,935.

Kashmir and Western China supply practically the whole amount. Op
Manupactures.—The following are the returns of re-exported silk

goods :—1904-5, 667 cwt., valued at Rs. 8,97,079 ; 1905-6, 710 cwt.,

valued at Rs. 8,11,581 ; 1906-7, 969 cwt., valued at Rs. 9,36,406. The
chief markets are the South Shan States, North Siam, North Shan States,

South Siam and Tibet. The imports for the same period were :—1904-5,

196 cwt., valued at Rs. 4,72,833 ; 1905-6, 445 cwt., valued at Rs. 7,33,319
;

1906-7, 250 cwt., valued at Rs. 5,01,206. The largest quantities come
from North and South Siam and the South Shan States.

D.E.P.,
vi., pt. iii.,

256-74.

Egg-plant,
Brinjal.

SOLANUM, Linn. ; Fl. Br. Ind., iv., 229-37 ; Prain, Beng. Plants,

1903, ii., 743-7 ; Solanace^. A genus of shrubs, herbs or small trees,

comprising numerous species of economic importance, such as the

hrinjal and the potato.

S. Melongena, Linn. The Egg-plant, Brinjal, baigan, hhanta,

hrinjal, hartaku, mahoti hinpoli, wangan, vengan, vange, rigana, kuthireJcai,

chiri vanga, badane hayi, hadnihai, trong, khayan, etc. Introduced into

India and now extensively cultivated. De Candolle considers it is a

native of Asia (not America), and other botanists have viewed it as

Arabian. There are many very distinct forms or races distinguished by
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BARLY 8UMIUBR VBOKTABLB A
the shape and colour of the fruit, egg-sh*p<jd to %a nlnnfultil mm c

cylindrical, while in colour it rangw from whtt« tknm^ jSmt I0 nd
and even dark purple. None are eaten in the freih ttlto bat CM eookid
as vegetables.

Cultivation.—The seeds are sown at the beginning of the miae
and the plants put out at the distance of a loot Md a half mptaU
They come into season in August or September and bear tiU the end
of the cold weather, certain varieties yielding till June and in Madras
right through summer to October. In the suburbs of Galcntta, Bombftjr and
Madras, in other words, in the vicinity of large towns, the hnmfal u culti-

vated as a field crop. Full accounts of cultivation have reeently been
given by Mukerji and Roy for Bengal, and by Mollison for Bombaf. The
latter states that the varieties with purple fruits grow into much-hranehed
shrubs about 3 feet high. The small-fruited forms are not no t«ll. The
field varieties, he further adds, have pnckles. The crop is grown chiefly

in Gujarat, especially in the goradu or besar garden l^nds of Kaira and
Baroda. The crop is obtained from transplanted seedlings. The seed-

bed is carefully prepared in May, and the young plants are ready for

transplantation in six weeks or two months. The field into which they are
transferred is prepared as for chillies, i.e. ploughed two or three times and
then harrowed till a fine tilth is obtained. Before the first ploughing, a
dressing is given of not less than 20 tons old farm-yard manure per acre.

The seedlings are planted two together in rows, 2^ to 3} feet apart in both

directions. When well established they should be earthed up, before

which a top-dressing of 500 lb. of nitre or 1,000 lb. of castor-cake pUced
round the plants will be found very beneficial. Beds for irrigation and

watering are arranged as in the case of chillies {('apitirtn»). MoIlt»on

gives a table showing the yield, cost of cultivation, and value of outturn

per acre under fairly high-class cultivation. The table shows that nitre

as a top-dressing has a remarkable effect on the crop. With a manure of

dried fish and nitre, at the rate of 1,451 lb. fish and 433 lb. nitre per acre,

the outturn was found to be 16,322 lb., cost of cultivation Rs. 138-6, and

value of outturn Rs. 325-5 per acre.

In Bengal, according to Mukerji, the seed is sown at the end of March

or early in May. The field to which the seedlings are transferred »• ?*••

pared in December or January and should be ready for planting in Blay.

The plants begin to bear in August. A variety, known as Mi befmn, u
sown in September and October ; the seedlings are transplanted in October

or November and the plants bear from February to June. He esti-

mates the cost of cultivation at Rs. 60-« per acre, and with an outtoni

of 150 maunds per acre, worth Rs. 90, the net profit would amount to about

Rs. 30 per acre. Roy puts this matter more pointedly. There are two

principal varieties, he says—(1) the winter and (2) the spring. The

finest brinjab are known as ehkeshi and mukta keshi. When grown as a

spring crop brinjal follows dtu paddy or jute. But where the rainfall is

heavy it is grown in the rabi season.

Uses.—Brinjals are much eaten by the Natives whenever procurable,

and by the Europeans during the early summer months, when otlur

vegetables are not available. The Natives use them (a) in curries
; (6)

roasted in hot ashes and mashed with salt, onions, chillies, and hme-juioe

or mustard-oil ;
(c) cut into slices and fried in oil ; and (i) pickhHi while

young and tender with mustard-oil, chillies, salt, etc. By Europeans they
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are usually prepared by being half boiled, the interior scooped out and
mashed with pepper, salt and butter, then replaced and baked.

[Cf. Bontius, Hist. Nat. et Med. Ind. Or., 1629, in Piso, Ind. Utri. re Nat.
et Med., 1658, 123-4 ; Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort. Soc,
1855, ix., 140-1 ; De CandoUe, Orig. Cult. Plants, 1884, 287 ; Basu, Agn.
Lohardaga, 1890, pt. i., 75-6 ; Banerjei, Agri. Cuttack, 1893, 107-8 ; Henry,
Econ. Bot. China, 1893, 50 ; Mukerji, Handbook Ind. Agri., 1901, 343-6 ; MoUison,
Textbook Ind. Agri., 1901, iii., 209-11; Woodrow, Gard. in Ind., 1903, 199;
Hohson-Jobson (ed. Crooke), 1903, 115-6 ; Hosie, Rept. Prov. of Ssu'ch''vAxn, 1904,
No. 5, 15 ; Firminger, Man. Oard. Ind. (ed. Cameron), 1904, 156 ; Joret. Les PI.

dans VAntiq., etc., 1904, ii., 253 ; Roy, Crops of Bengal, 1906, 138-41.]

Potato.

Ancient
Cultivation.

Introduction
into Europe.

Into India.

Cultiva-
tion.

Bengal.

Ploughing.

Manuring.

S. tubeposum, Linn. The Potato, alu, hilati dlu, batata, wallarai,

Jcilangu, utalay gudda, etc.

With reference to the indigenous habitat of the potato, De Candolle

(I.e. 45-53) states that the only locality in which a species is found really

wild, that could be accepted as representing the cultivated plant, is Chili,

but that it is very doubtful whether its natural home extends to Peru and
New Granada. According to Baker {Journ. Linn. Soc, xx., 489), however,

undoubted forms of S. tuberomini have been found wild in Lima and in

New Granada also, but the plant is everywhere one which occurs at a

comparatively high altitude and in a dry climate, and is met with nowhere
in the near neighbourhood of the coast. It is proved beyond doubt that

at the time of the discovery of America the cultivation of the potato was
practised with every appearance of ancient usage in the temperate regions

extending from Chili to New Granada (Asa Gray, Scient. Papers, 1889,

i., 317). In Europe it was introduced at some period between 1580 and
1585, first into Spain, thence to Portugal, Italy, France, Belgium and
Germany. It had reached Ireland in 1585 or 1586 (Roze, Hist, de la

Pomme de Terre, Paris, 1898). The first mention of it in comiection with

India appears in Terry's account of the banquet at Ajmir given by Asaph
Chan to Sir Thomas Roe in 1615 {Voyage E. Ind., 197). Fryer (1675,

New Ace. E. Ind. and Pers. (ed. 1698), 104, 179) describes the gardens of

Surat and the Karnatak as containing among other vegetables brinjals

and potatoes. It would thus appear that within a remarkably short

interval, after the discovery of the potato in America, it had been
conveyed to India and was apparently at once taken up by the better-

class Muhammadans as a desirable addition to the ordinary articles

of diet.

CULTIVATION.—To-day, it may be said to be cultivated more or less

in all parts of India. The methods pursued will, therefore, be now briefly

indicated under provincial headings :

—

Bengal.—The chief potato-growing districts are Hughli, Bardwan,
Rangpur, Jalpaiguri and Darjeeling. Full accounts have recently been
given by Mukerji and Roy, as also in the publications of the Bengal Agri-

cultural Department. Various kinds of the tuber are grown, of which the

Patna, Naini Tal, and Cherrapunji are best known and most highly valued.

A loose soil such as sandy loam is preferred. The crop requires moisture,

but water must not be allowed to settle about the tubers. In rotation it

may follow dus paddy or jute, but is often grown year after year without
an intervening crop, especially in the vicinity of large markets, the fertility

being preserved by high manuring. Previous to planting the land is pre-

pared by numerous ploughings and is thoroughly pulverised. Manure,
preferably cow-dung at the rate of 240 maunds per acre, or castor-cake
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at the rate of 20 niaundii per aore. should be aprwd on th» ihmmI Utm
the first few plouKhiiiga ami thoroughlr mixMl with t)i« •oil. Tb« Md
IS then divided into HuctionM by wat«r-ohannoU and laid out in ridfM and
furrows. Sets consisting of entire tuben or portions with two or tluM
" eyes " are planted along the ridges, 9 to 12 tnohos apart in a -ii»g|t or
double row. Experinients at the Sibpur Kunn show«dthat ihn iMifi
outturn per acre from double rows waa about 9.000 lb., and from 'hfi
rows about 7,300 lb. Planting the seta should not ordinanlv takn pltoa
in the plains before October. Between planting and har% • ^c erop
should be watered if necessary, but not in exosss, the ear .^ ana
weeded and heaped up several times n)und the base of the growing pkurta.
Harvest takes place from 15th January to 15th ICarch. Mnkerji ammalci
the cost of cultivation at Ra. 170 per acre and the outturn at 150 mamMJa
valued at Rs. 225, giving a net profit of about Rs. 50.

[C/. Ghosha, Potato arul It* CtiU.. Joum. Agn,'Hort 8oe, Ind., 1871, iL, p«. iL,
296-309; Basu, Agn. Lohardaga, 1890, pt. {., 74-S ; BMMri«i, Agri. CtOtmek,
189.3. 108-10; Admin. Rept. Bengal. 1901-2, 16-7; Mokerfi. Hamdhook Ind,
Agn., 1901, 336-43 ; Roy. Gropt of Beng.. 1906, 118-9 ; Ann. RepU. Dtpt. Lmd
Rec. and Agri. ; Agri. Dept. Beng. BuU., 1906, No. 8 ; E^per. Fmrm Btpla.
Bardwan, 1906-7, 33-40.]

Assam.—Potatoes are extensively grown on the higher slopes chiefly

in the Khasia hills, and in lower land which has been well drained. In the
Gazetteer of Assam (1906, x., 73-4), which deals with the Khasia, Jaintia.

Garo and Lushai hills, it is stated that the crop was first introduced in >•

1830 by Mr. David Scott and in 1881-2 the export of potatoes from the
province reached 127,000 maunds. Five years later, however, the tuber
was attacked by disease and in 1887-8 the export fell to 42,000 uaunds,
and in 1899-1900 had decreased to 5,000 maunds. A change then came,
due to the introduction in 1897 of the Naini Tal potato, and in 190}-i
the exports reached 51,000 maunds. Two crops are raised : "The firrt Tw»ow»i^

is sown in January and February, and is gathered in June and July ; the

second is sown in July and August and is harvested in November and
December." [Cf. Ind. Gard., Sept. 29, 1898, 429-30 ; RepU. Depi. Land
liec. and Agri. ; Agri. Dept. Assam Bull., 1904, No. 10, 5-7.]

United Provinces of Agra and Oudh.—The potato is said to flourish U. ProT.

well in the hills at Naini Tal, Almora, Paori Lohygat, and beyond Mussourie

and also in the plains, Duthie and Fuller {Field and Garden Crop*., pt. iii..

15-6) state that cultivation is conducted on the European methoti, and
differs in no material respect from that described above for Bengal. Two
hundred maunds is stated to be no extraordinary outturn, but the cultiva- »**-

tion is very expensive. " The eyes are planted in November and the

potatoes are ready for digging up in February. They are sold in the

bazar at the rate of 12 annas to one rupee and four annas per maund."

On the authority of the late Mr. Gollan, it is also stated that " the best

time to sow the acclimatised varieties is from the middle of September «•«•.

to the middle of October, and that the hill kinds and those imported from

Europe must be sown later. Water is fn^ely given during growth, but the

quantity is reduced when the leaves begin to turn yellow. If the soil is

naturally rich, manure is not essential, but in the plains manure is always

given."

In recent years three varieties have been experimented with at the

Cawnpore Farm, viz. the Madrasi white, countr>' red, and hill variety.

In the report for 1903-4 it is stated that the average outturn for six yean
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of Madras! and hill varieties amounted to 13,527 lb. and 8,546 lb. respec-

tively, while the average for five years for country red amounted to 13,119

lb. [Cf. Nevill, Dist Gaz., 1904, iv., 46 ; 1904, xxxiv., 56, 63, 150, etc.

;

Cawnpore Exper. Farm Repts. (several years).]

Bombay.—The potato is grown to a small extent on garden lands in

all parts of the Presidency. The chief cultivation, however, is in the

Poona district, which, according to Mollison, claims 75 per cent, of the total

area. The following is the method of cultivation which he says is there

pursued :—The soil is mixed black, and the field usually fallowed during

the rains. The land is ploughed two or three times between June and
September and farm-yard manure, 15 to 20 tons per acre, applied before

the third ploughing. The crop is planted in October. Tubers of medium
size are selected for sets, and 900 lb. to 1,100 lb. of potatoes furnish sets

sufficient to plant an acre. The tubers are each cut into three or four

pieces and are planted 7 to 8 inches apart, in furrows 9 to 10 inches distant.

The crop must be weeded and irrigation given every eight days. In

March the haulms begin to wither and turn brown, and water is now
withheld for a fortnight or three weeks. When gathering the crop, the

potatoes are exposed by ploughing, first along the rows, then across.

According to Mollison, an average crop in Poona tested by himself gave an
outturn of 10,230 lb. per acre, worth Ks. 201. The cost of cultivation,

estimated for the Surat district, is stated to be Rs. 130-8 per acre, and an
average outturn of about 12,000 lb. to be worth Rs. 200 (at wholesale

rate of 60 lb. per rupee). [Cf. Crop Exper. Repts. ; Repts. Dept. Land
Rec. and Agri. ; Exper. Farm Repts. Poona ; Mollison, Textbook Ind.

Agri., 1901, iii., 200-6.]

Uses.—It is much to be regretted that no sort of statistical information

can be furnished regarding the extent of cultivation of potatoes nor the

magnitude of the traffic in these tubers throughout India. As already

mentioned, within access of the great markets of the plains it is customary

to find large plots of suitable land thrown under the crop, during the season

of the year that may be suitable. And on the hills the cultivation is even
more extensive, such as on the Khasia and Garo hills, and the Himalaya
at Darjeeling, Nepal, Garhwal, Kumaon, Simla, Kangra, Kullu and
Kashmir. So also on the tableland and lower hills of the central tracts of

India, such as the Nilgiri hills. Bangalore, etc., extensive potato cultiva-

tion exists, the produce being largely exported to the plains.

As an article of food, potatoes are now valued by all classes, especially

the Hindus on days when forbidden the use of grain. At first potatoes

were eaten by the Muhammadans and Europeans only, but for some years

past they have got into universal usage, and it is now no uncommon cir-

cumstance to find cooked potatoes offered for sale at refreshment stalls,

in various cold preparations, to be eaten along with so-called sweetmeats

that form the midday meal of the city commimities. The dried small

tubers are also a common adulterant for the more expensive salep. Po-

tatoes are also fairly extensively employed both in the manufacture of

starch and in the distillation of alcohol. Ligon {Hist. Barbados, 1657, 31)

speaks of the beverage called mohhie being made from potatoes. The
knowledge of their possible employment in distillation is thus by no
means a recent discovery.

The following are the returns of the wholesale prices per maund (82 lb.)

of potatoes in Calcutta during January of the years 1900-6 :—1900, Rs. 2

;
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SOROHUM
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[C/. Evelyn. Afemotr*. 1810. ii.. 292: WriibU jtftmo^ ItllL S1A.41

1

Bentham. Rev. of Targioni-ToutUi, in Joum, BorU Spe^ ItMu li^ IsSHd!De Coddle Orig. CuU. PUM^7m4. 4B j A«» Omy.l&J. jwl iS^U
317 : Seers. Pototo Cul/.. 1891 ; IWcUy. Agri. Ledg.. ftofl. No. JoITtMI -Jfoi:

Z^^^Tc^i/^^^R??^ '*f ^^'- ^P*- »**>*• ^*-. I0» 72j JuM 1900. vIL.
24-7; 1901. yu.. 438-54

; Thorpe, biet. AppL Ok^m., 1900. UL. «7I. M7

1

S''?^'"- °.J^ ^" o/ />n«d Pototoe*. AMnf o/ Trade Jown. wttppL. July 0. 190^
77-80; Woodrow. Oard. m Ind., 1903. 397 «••— ing«r. MamToard. Ittd, TZ
Cameron), 1904. 165-6; Coventry, Potato Agri. Joum, tnd„ 1900, L,
pt. 111.. 263-5 ; Ind. Potatoea for London. inAj , Ind.. 100«. I., pt. L. It-mi i
Butler, Spraying of Potatofs. in Agri. Joum. ind.. IU07. ii.. pt. I.. 94.1 rormkvo.
Hcopicol reeulte consult Honauaek (Micro. Tech. Prod. (Wtntan aod BariMr.
transl.). 1907, 37).

i ««» -w o«r»>r.

Johnaoo
OrsM.

SORGHUM, I*erH. ; Gramine/V. A geniu of gnuMs which Am- D.B.P.
braces several useful species, as, for example, the imporUnt miUoi judr rl, pt! UL,
—a cereal, which, after rice, is perhaps the most valuable sin^ article •^-•17.
of food in India. The present brief review of information may there-
fore commence with a botanical statement of Sorghum /tHie/HtHse, the
plant from which the cultivated .s. vulffar^ {jvar) is believed to have
originated. [Cf. Watt, Agri. Ijcdg., 1905, No. 6.]

S. halepense, Pcrs.
, AndropogonhaUpenais, Brot. ; Prain, Bmg. PlanU, 1908, H.,

1204 ; A. Sorghum, subap. halepenai*. Haekel, in DC.. Monog. nai%»t., 1889^
vi., 501 ; A. {aubgen. Sorghum) hcdepenaia, Fl. Br. Ind., vii., IBS ; Duthie. Fodd.
Graaa. N. Ind.. 1888. 40-4 ; Lisboa, Bomb. Grass., 1896. 74. The JohiMoa Oraa,
Cuba Grass, etc.. bartt, braham, kdld-mucha, galla-jari, padda-jaUoaodi, gadi-
janu, kartdl, bikhonda. etc. A tall perennial graat, oommon tliroughoat India
and Burma on cultivated and uncultivated lands. There are two fonm m^t with
in India, which were treated by Roxburgh as separate epedee but exhibited thua
in the Flora of British India :

—
a. Var. genulna {Andropogon miliaceus. Bosh.). Lisboa msotiooi muvas

and bhonda as vernacular names for this plant.

/3. Var. effusa (A. laxus, Roxb. {non Linn.)). According to Roxburgh, this

is the plant denoted by the names kdld-mueha, gadi-janu. He says it growa ta
hedges, on banks of watercourses and on land lately cultivated.

It is considered a good fodder grass both for grazing and for hay, but is held
to have frequently poisonous after-effects, especially if eaten when too jroung
or when stunted by drought. In many parts of India it is believed to )>• injurious

till after the rains. The name bikhonda, given to n. «i«fr|*«>Map in certain mooa*
tainous countries, may be intended to denote its e\il reputation. The ^aln is

often collected and eaten, though the plant seems nowmre to be qMciauy cul-

tivated. Hamilton, for example, speaks of a kind of bread being made trom it

in Rajmahal, and Tod (Rajasthan. ii., 170) mentions the seed being coDeeted,

mixed with bdjra and eaten by the poorer classes in Bikanir. \Cf. Sly, Rwalic
Drought Resisting Plants, in Agri. Joum. Ind., 1907, ii., pt. u., 168.]

S. vulgrare, Pers. ; Holctu Sorghum, Linn., 8p. PL, 17M, 1047 ;

Andropogon Sorghum, Brot.; Holcus Sorghum, Rot^., Fl. Ind., i., 269; A.

Sorghum, Prain, Beng. Plants, 1204, ii. ; A. Sorghum, subsp.»ativu$, HaeM,
in DC, Monog. Phaner., vi., 505 ; Fl. Br. Ind., vii., 183. The Indian

or Great Millet, Guinea Corn, Turkish Millet, etc., judr, (jowar), jomdkaim,

kurhi, chari (stalks), ph<ig, kangra, shdlu, tundia, ckolam, taOa, foniia,

yengara, pyoung, etc. A tall, handsome grass, cultivated throughout

India since very remote times.

Though botanists are agreed that the ;t4dr isderived from .S. Aafeyewee

it has been dispersed by cultivation to latitudes considerably to the north

and south of its indigenous habitat. In most oountriee it is cultivated

between latitudes 46° N. and 36° S.—the area of ootton. In India and

1031

Oraat
MlUet.



SORGHUM
VULGARE
History

THE GKEAT MILLET

Wames.

Sorgho.

Mrst
mentioQed.

RcAi Jvar.

European
Travellers.

African, not
Indian.

Indian Forms.

Africa it is of greatest value in the upland tracts between latitudes 15°

and 30°. In warmer, moister regions, as in Bengal, in large portions of

Madras, in Lower Burma, and in Ceylon it hardly ranks as an important
cereal, since in these regions the grain ripens but indifferently.

History.—According to Crooke {Rural and Agri. Oloss., 1888, 139 ; also his
edition of Hobson-Jobson, 1903, 468), the word judr has been derived from the
Sanskrit yava-parkdra or akdra, which means " of the nature of barley." Dutt
{Mat. Med. Hind., 324) mentions ydvandla and rakta-khurna as its special San-
skrit names. From ydvandla it would become javandla, jauandra, and finally

judr. The Arabic dura (or, as it is variously Avritten, dhurra, dhaura, douro, etc.)

readily becomes zura and has been Sanskritised as zurna, and is thus but a
variant of judr. It would seem probable that the earliest mention of the name
dura (or dorah) occurs (9th century a.d.) in Avicenna's reference to the people
of Zanzibar living very largely on the grain of that name. The Javanese name
for it is djagomutri. The choJ-am is probably also the tsjolam of the Malabar
(Rheede, Hort. Mai., xii., 113, t. 60). It certainly is the battari of the Malays
(Rimiphius, Herb. Amb., v., 194, t. 75).

The origin of the name Sorghum or Sorgho might be expected to throw much
light on the history of the crop. Rees {Cyclopcedia, 1819), followed by Paxton,
Johnson, and most botanical lexicographers, says it is an Oriental word and
comes from the Indian sorghi. This doubtless is a mistake, since no such name
for it exists in any Indian language. Kornicke and Werner {Handbuch Getreide-

baues, 1885, i., 294-315) seem to think that it came direct from the Arabic
dorah. The initial letter, on its passing westward, became softened into " th "

and ultimately into " s." Sadebeck {Kulturgew. der Dent. Kolon., 1899, 48-52)
and many other authors speak of it as the sirch of the Southern Tyrol.

John Arduin in his notes on PHny (ii., 105, n. 23), published 1723, observes
that Scalinger {Exercit., 1557, 292, 869) is responsible for the statement that his
countrymen, the Italians, called it surgum. Schweinfurth {Heart of Africa,
1873, i., 246) eays that Petrus de Crescentius, about the year 1290 a.d., is

the first author who definitely alludes to sorgo. However, in the editions of the
AgricuUura, dated 1471, 1519, and 1553, melica {milica) and in Italian versions
sagina occur, but not sorgo. Porta {Villce, etc., 1592, 865), accepting Pliny's
statement that this millet came from India to Italy in the time of Nero, observes
that it was called by the Italians sagiria, melica, or surga. He then gives a deriva-
tion of the last name from " surgo, to rise," in allusion to its towering above all

other crops. It would seem that the word Sorghum, as it now exists, originated
in Europe, and is strictly speaking the name for the warm temperate grain-
yielding races of the plant, the forms that correspond with the rabi judr of India
presently to be described.

Few, if any, of the European travellers in India, whose writings, as a rule,

are so fruitful of historic evidence, make any reference to this grain. Yet we
can have little doubt that it was extensively cultivated in India diiring at least

the period of the explorations indicated. In the Ain-i-Akbari—the Adminis-
tration Report of the Emperor Akbar for the year 1590—its price is quoted in
a list of autumn grains, and in a further passage (Gladwin, transl., ii., 62) it is

remarked that
—

" Jewary and Bajera are the grains chiefly cultivated in the
Subah of Guzerat." So again, speaking of Khandesh (Jarrett, transl., ii., 223),
we read

—

" Jowari is chiefly cultivated, of which, in some places, there are three
crops in a year, and its stalk is so delicate and pleasant to the taste that it is

regarded in the light of a fruit." It is, however, comparatively little grown on
the Malabar coast even to the present day, and was hardly likely, therefore, to
have been seen by the traders and travellers who for the most part visited the
coast towns. Koernicke, who maintains with De CandoUe, that as a cultivated
plant it originated in Africa, not India, observes that it probably reached Asia
by sea and not by land routes, as was often the case. But if that were so, we
might expect to fiiid it most extensively cultivated near the coast, whereas when
we first learn definitely about it in India, it is the staple food of the people
who occupy the interior and drier tablelands, not the warm, moist regions near
the sea. It is, in fact, met with approximately in regions where its presumed
wild stock Horghtmt haleitetme is most plentiful.

We may, therefore, conclude that in all probability the Sanskrit people first

learned of this grain in India, but gave themselves very little concern regarding
it. Everything, however, points to its having been ciiltivated in the peninsula
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from remote antiquity, and in all prubalrfUty many of «Im rMM ol ttm pkMrt
prosrntly met witli in that oountry lutve beeo loemhy oricbialad. tCf. V«r-
tuinin.iurt, TraveU. etc., IMS-IO, in Hakl. Vo^., Iv.. MA; FudM. Dt Mr*.
y/<j(r.. 1.146, coxrvi.. 2fll ; Trngim. De ^ " • '•"

; AM; I^obil, MH».
.4(;ver<. ATov.. ir>70. 14; PrtMper Alpii .36 176: PtoMMML
Theatr. Bot., 1040. 1137. f. 8; MoriMm. ::„;.

. IM, B»MWk P*^
Rar. PL, 1739, ii.. K3; (Jronoviu*. ^/, (M«ni.. 17. l<jal, (7^«m. ilM«lr«ar .

1805, iv., 1., f. 2; al«o Fl. Austriae., 1827. i., 71 , n, if, C^. K«rf, tns..
1852, 158 ; Martins, Fl. Bras., IgRS. ii.. pt. iii.. 27U-3 : Hdm. Kitllmrp0. wmi
Haust., 1894. 492-3 ; Lambreoht, BerieJUe Lomd-umd Wont^. im Dmmek OtL'
africa, 1903, i., 308-402 ; Semler. Trop. AffHk.. IMS, iii., ltfr-44 ; JoMl, Lm
PL dans L'Anti^., etc., 1904. ii., 247.]

FOOD SUPPLY.
Varieties and Race:—Speaking in a very general lenM. there are two artollMt

great crops of judr. Of these one is the kharif, which ripena in autamiL. *»^
The majority of the kharif forms would fall under the botanical vahetiM Mkmttw^

hit'ulor, cernutiM, and ruti/arin proper. They have nraally oompaei
heads, the grains are more or less rounded, and the floral envelopes ahnoat
completely glabrous. The second crop is the rabi, or that which ripena aa^r
in spring. It seems likely that most of the raoea placed in thia poaition

would be found to fall under the varietiea hUiHUf HojtbHrghii mmI
saccfiarattiti, and to appro.ximate nearer to S. hfitrprntr than do thoaa
of the kharif series. They have lax feathery panicles with the grains

elongated and the floral envelopes often more or less hairy. As a rule

the best kinds are creamy white (the extremity only being dicker coloured)

and of a pearly lustre. It is customary for the grain to be slightly flattened

near the apex, a peculiarity often much increased imtil in some forms it

becomes almost hooked or even indented. The curved grains are generally

the most highly prized, for the purpose of being parched. The glumes
or envelopes are usually darker than the grains themselves, and m^y bo
awned or awnless. In some forms the envelopes (chaff) are coloured Wc>^
and the grain-husk (or seed-coat) white ; in others the seed-coat also is

^"^^
uniformly or parti-coloured. Lastly, the floral envelopes may firmly

embrace and almost adhere to the seed, while in other conditions the

attachment may be so slight that (as in certain barleys) the grain may
deserve the description of being naked.

Mollison {Textbook Ind. Agri., iii., 10-11) says: "The most notice-

able difierences between varieties are that kharif, i.e. rain crops or early mutr.

varieties are much more numerous than rabi or late varieties. Early or

late varieties do best if sown at their approximate seasons. A rabi variety

may or may not thrive if sown as a rain crop. None of the rain crop

varieties are likely to succeed if sown in the rabi season.*' In the ex-

periments conducted at the farms in the Bombay Presidency it was

established that forjns of judr procured from goradu (light) soils—for ex-

ample, those of Kaira and Baroda—could not be cultivated on the black

cotton soils of the Deccan. Thus there would seem no doubt centuries

of selection and special cultivation have directly adapted this pUujt into

the numerous recognisable races that exist in India.

Area and Yield.—From the AgricuUurai SUUittieg, 1900-1 to 190&-6, Area and

this crop is shown as occupying in British India approximately 2S million YisW-

acres. To these figures have to be added 2J million acres for the NattT«

States, making the total of some 24 million acres for all India and Burma.

The chief provinces in order of importance are Bomba/, Madras. Benr,

the United Provinces, Central Provinces and PanjAb. An almost idantiGal
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distribution exists in the Native States : juar becomes important on land
not inundated. Out of the total mentioned, Gwalior takes usually close on
half, that is, a little over one million acres. This is followed by Mysore
with about half a million acres, by Kotah State with 350,000, and by
Tonk and Jaipur, having about the same acreage between them.

It has been estimated that a yield of 6 maunds (or, say, 500 lb.) an
acre might be a safe though probably a low average for the crop. To be
rather under than over the mark, therefore, this would come to an annual
production of, say, 5 million tons of grain. Mukerji {Handbook Ind.

Agri., 1901, 254) says of judr, " It yields a nourishing grain about the
same quantity per acre as wheat or rice (900 lbs.) and ten times as much
in fuel and fodder as ordinary cereal crops." Mollison [I.e. 8-9), speaking
of the Deccan kharif judr, remarks :

" An average crop in the Deccan
will vary, according to the quality of soil, from 500 to 900 lb. per acre

of jowdr and 100 to 200 lb. subordinate pulses with 350 to 450 bundles of

kadhi " (fodder). Referring to the Gujarat rdbi judr, Mollison continues :

" An acre produces 800 lb. to 1,000 lb. grain and 300 to 400 bundles of

hadhi ; each bundle weighs 4 to 6 lb. The fodder is usually of excellent

quality, because the crop stands fairly thick upon the ground and the
stalks are neither very tall nor very coarse. A rahi crop in other black
soil districts yields generally in a fair season 550 to 700 lb. per acre."

In the Report of the Experimental Farm at Surat for 1903, the yield is

given as 1,213 lb. grain, by-products 3,974 lb., the value of the outturn
Rs. 34-3-1, and the cost of cultivation Rs. 30-14-0 an acre. These
returns, as also Mollison's figures, may be accepted as in accord with the

numerous crop experiments that have been performed in Bombay.
DISEASES AND PESTS.—The Sorghum crop is exposed to fovir chief adverse

circutnetances :—(1) fungal blights; (2) parasitic flowering plants; (3) insects
and other animal pests ; and (4) climatic distvirbances. Massee (Textbook
Plant Diseases, 216) gives particulars regarding smut. Much advantage might
be anticipated from the systematic washing of the seed in hot water (at a
temperature of 135^ to 150' F.), or in sulphate of copper (^ per cent, solution),

before being sown. By this process the crop would be protected against
smut and bunt. Of the parasitic flowering plants found on this crop the
most curious is the small .s7i-if/« (known in the vernacular as tavli or taluk),

which sometimes effects frightful havoc. One or two parasitic insects do
much damage (such as the sugar-borer and an aphis), but birds and squirrels

are by far the most destructive. To safeguard the crop, the owner watches it

from sunrise to sunset for some twenty days before the harvest. For this pur-
pose he and his assistants sit on elevated platforms, placed at intervals all over
the field, and make discordant noises by beating on old tins, or cast by slings

small stones or hardened pellets of mud at the flocks of birds which every now
and again settle on the field. The climatic disturbances may be briefly stated
as want of rain at the proper season, excessive humidity and cloudy weather,
or unnaturally high temperatures. In a further paragraph, while dealing with
the production of this plant as a source of fodder, reference will be made to the
evil reputation of the stems for becoming poisonous. This peculiarity is not
constant, though it often occurs in an epidemic form such as to justify belief

that the germ concerned in the production of the poisonous property is dependent
upon accidental chmatic or disease conditions. The plant stunted because of

deficiency of rain is always a dangerous fodder for cattle. A study of the races of

the plant, more critical than hitherto attempted, might therefore be looked to as
likely to result in the discovery of forms bettor suited to certain tracts of country
than those at present grown. On this aspect Mollison's pertinent observation
may be given here :

—
" Some varieties mature much more quickly than others.

It is important to know which varieties reach maturity earliost ; because after

a period of scarcity or famine, varieties which produce grain and fodder in the
least time would be most in demand."
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borers found in the Su|{MM»ne. M«iM mi Sarghum Ufrl Jm^ imd^ L,
pt. u., 07-113: also jtfwn. Dfp<. Agri. Ind.. HW. I.. No7f). Mo PM hM M
yet, however, written a complete aeooimt of tho dkmtmm and p*al* of llito
crop for the whole of India, but Barber {IMpt. Land lUe. oni AgrL M^l. BtdL,
1004. ii.. No. 40) gives a review of the available inlormalioo ao ter M Um
Southern Presidency is concerned. He there deals with tho tubjoflio of Smill,
Shredding of the Leaves, Wet Weather Mould, Reddeninf of the LoAVWi Roi^
Mites, Red-spot Disease, Insect and Other Animal Psota. Beran^ PImU liee^
Plant Bugs, Weevils in the stored grain, mn^m, et«. An JntsrwHiig Meow*
of the fungal disease oaused by tH>t«tymp0rm grmimtmu^tm (akn rtjenribwl b9
Barber, l.o. 278) is given by Butler (Mtm, Dept. Agri, Ind., 1007, IL. Ko. C
13-4). [Cf. Watt. Agri. Ledg., 1895, No. 20, 285 : and BarcUy. S78, 37i.J

Rotation.—The advantage of sowing mixed with the bushy pulse Ittr («\a|at*«M
tnaif-um) turns very largely on the protection afforded Crbm aevefe dro(«ghta ead
destructive winds. The action of leguminous oropa on tlie eoil Im^namrnvm,
valuable, and a mixed crop may on that account serve part of the purpcMe of a
rotation. The rotations moat fro<iiioiitly seen are cotton, and /vdr wiln tur mixed t

cotton, judr, til ; cotton, judr, aan hemp (the laet often plot^hed in M n 9*MB
manure) ; or cotton, judr, fallow. Judr is siippoaed to partieipete in the mMBOV*
and cultivation bestowed on the cotton. Farm esperimenta linve pfvd the
tluree rotations distinctly preferable. The special value of the use of III (i

MiKMi) lies in the fact that being a late crop it allows of the land being thoroughly
ploughed every third year. Besides the plants mentioned many other* are naea.
but OS these may now and again be referred to in the obesrvatiooa
ftirther need be added to tho scheme of rotation joet indicated.

CULTIVATION. Bombay and Sind.—Thtn an usually &| to 8
million acres under this crop in Bombay, and about half to thro<»-<)iuaten

of a million in Sind. But this may be more fully exemplified thii> :—In
1905-6 the total area in Bombay was 6,570,339 acres, and tho chief dbtriolt

within the area were—Bijdpur, 1,209,066 acres; Sholapur, 1,313,42S

acres; Ahmadnagar, 662,918 acres; Poona, 681,413 acres; Satara, 600,097

acres ; Belgaum, 583,184 acres ; Dharwar, 567,091 acres ; Khaodesh,

432,638 acres ; NAsik, 74,541 acres ; Ahraadabad, 249,881 acres, ate. In

the Season and Crop Report, published by the Department of Agriculture,

the area in 1906-7 is stated to have been 6,643,000 acres in Bombay,

and 630,000 acres in Sind. Mention has already been made of the largt

number of recognisable forms of the plant in this Presidency. Disonssang

the merits of those grown at the Surat Experimental Farm, the Superin-

tendent, in his Report for 1902-3, speaks of 23 having boen found superior

grain varieties, and then adds that 269 forms have been under experiment.

Stress may be laid on the relatively greater importance of the rati judr

crop in Bombay than in the other provinces of India. It follows accord-

ingly that a larger percentage of the Bombay forms of the plant might be

looked for as belonging to the group with open feathery patiicles and

saccharine stems. Many valuable reports and KHjcial publications have

appeared, such as those in connection with the Experimental Farms aiid

the Crop Experiments. Mollison t^lls us that judr is the sUple pain

crop where black and mixed black soils predominate, provided the ramfall

is moderate and well distributed. Where rainfall is exccMive, it pves

place to rice, and on sandy loams and shallow soib to bajra, MoUiaon

then refers his account of this cereal to the sections shown in the following

(o) The Khan'f Juar of the Deccan.—The land should be ready lor sewfaic

the end of June : later sowings are not so aatwfaotory. The *^*^^ ***^
u- ] ^ ^o t^ o ia,.<TA «'rf/>nf nn tiMi Idiid oultivatod. Large- tteaaecl lomia

by „
to be used depends to^ large extent on the '^^f^^f*^^^,
require more space

^^^ Large-headed I

But the ordinaiy rate of eeed is 6 to 8 lb. an aere eloog with
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1|^ to 2\ subordinate pulses. The seeds are mixed and drill sown, the rows bdlng
14 inches apart. In successful cultivation the crop is hand-weeded as well as
hoed once or twice. The crop will come into flower in August and September
and ripen in October and November.

(6) The Kharif Juar of Gujarat.—Usually alternates on black soil with cotton :

after removal of the latter, the land is repeatedly harrowed and scarified in
April and May, but no plovighing is, as a rule, given since judr likes a firm seed-
bed. In June or July the seed is drilled in rows 20 inches apart. When the crop
stands 9 inches high, it is again hoed and the plough passed between the rows
of seedlings. The principal crop is ready five months after sowing.

(c) The Rabi Juar of Gujarat.—In Broach this form of /war is called sJ^ioZu. It is

drill-sown in September or October, after one ploughing and several harrowings of
the soil. The seed is sown at the rate of 7 to 8 lb. an acre. The rows are 20 inches
apart, and the seedlings appear in the furrows. The crop is twice intercultured
with the bullock hoe. " As the ears begin to fill, the stalks are tied up to each
other so that they may not be lodged." This is only necessary in a good year,
with a heavy crop. Harvest takes place in February to March, or five to six
months after sowing.

Madras.—In 1905-6 there were 4,740,841 acres under the crop. The
areas in the chief districts in that year were as follows :—Bellary, 725,444
acres ; Coimbatore, 704,593 acres ; Karnul, 678,290 acres ; Cuddapah,
414,359 acres ; Anantapur, 304,499 acres ; Guntur, 381,929 acres

;

Nellore, 356,589 acres ; Madura, 297,693 acres, etc. According to the
Season and Crop Report, the area in 1906-7 was 4,479,193 acres. Large
portions of Madras, being rice-producing countries, have only small areas

under judr (or cholam, as it is called in South India).

Mysore has usually a little over half a million acres, chiefly in Mysore
and Chitaldrug districts. Of Mysore, the published averages of yield

have shown from 453 to 800 lb.

An exhaustive account of Sorghwtn in Madras has been written by
C. Benson, Deputy Director of Agriculture, and C. K. Subba Rao, Sub-
Assistant Director of Agriculture {Dept. Agri. Mad. Bull., 1906, No. 55,

58 et seq.). These authors state that the outturn varies within wide
limits. " The punasa or early crops of Sorghum give a larger outturn of

comparatively poor fodder, but less grain, than the hingdri or late crop.

The outturn of unirrigated Sorghum varies from 200 to 600 lb. per acre.

Under irrigation, the yield on the average is double that amount. The
outturn of dry straw from an unirrigated crop on fairly good land is two
full cartloads per acre " {I.e. 117-8).

" The chief characteristic of the climate of the principal areas in the Madras
Presidency where sorghum is an important field crop, is the lightness of the
rainfall. The only exception is that part of Nellore and Guntur adjoining,
where the annual rainfall is 30-40 inches. Elsewhere the usual fall is less than
25 inches and in some places as little as 20 only." There are two main seasons
for sowing, an early at the beginning and a late towards the end of the south-
west monsoon. The early-sown crops are raised chiefly on the lighter soils.
" On the mixed and more loamy soils, the middle season varieties are usually
found, and the late-sown crops on the heavy soils." The crop is regarded as an
exhausting one, and its growth, year after year, on the same land, is considered
bad practice, but is not uncommon. It is stated that " speaking generally, on
loamy or sandy soils sorghum, following castor or horsegram, is looked upon as
the best rotation, while the ryots will not grow sorghum if they can avoid it after
a crop of Italian millet or varagu.^' Again, " The commonest practice is to sow
sorghum mixed with other crops, which vary according to the nature of the
soil, the season and the local customs."

" In the Deecan districts green gram and other pulses, gingelly and gogu
{Hibiscus cnnimhimis) are mixed in small and irregular quantities with the
sorghum seed for an early crop and sown through the drill, while red gram,
anumulu (i>oiieUos i^ahUih), cow gram (liynu Cafjang), and castors are sown in
lines amongst the crop."
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In the 8<>ut)ieni dint riot*. •qomwIm* dmiUr mixturai mn iii«<te amd itmwhole iH sown broudciuit. wtuJ« it k * «omnon practUM Ui auw Um ml «Mi fai
Imea at interval, of about dx tmi Apart is th* furrow iiumJ* with * pLtMh "
(t.O. W4). ' ^

The method, of preparatory tUlage, of •owing. mmI tMAliiMBt duHng growtl.
are fuUy deecnb©*!. but cannot ba gone into here.

fiersr and //>'denift«d.—The area under the wop in IMXMI was
2,660,144 acres in li«'rar. The averaae for the five y«Mt pfrvi<ju»lv «m
approximately three million acres. H>ilerab»d furniahm i

The following information is abstracted from an inte»«ti..^ ant by
S. Harcourt King {Agri. Bull., 1900, No. 3). While wtitton prufanadlr
for Amraoti, F. W. Francis comments that the account is applicable to all
the Hyderabad Assigned Districts (Berar). Judr is undoubtedly Um
important grain crop of the province—more than one-third of th« total
cultivated area being devoted to it. There are no lees than 43 varieCiea.

12 of which come under the denomination want, or forms which are bftked
in hot ashes and eaten green, when the grain is tend«?r. Of the other
forms, four groups are formed according to their value as sooroea of braad.
viz :—(1) the yellow judrs—the bread made from these U oonsidatad
best

; (2) whitish jxtdrs—the bread is hard and wanting in taste ; (9)
reddish judrs—bread is of the same colour as the grain ; (4) dirtjr-

coloured judrs—seldom utilised for bread, but in making Idhi (parched
grain). Unless the soil is very hard or full of weeds, judr lands are ptoughad sa^,

once in four or five years only, and then in April or Bfay. Usually the toil

is simply harrowed, generally three times. The crop is rotated witli

cotton, sesamum, gram, wheat, Idkh {LathffruM nativm*) and tobacco,

and is generally grown as a mixed crop, along with certain pulsea. Weed-
ing is done three or four times at intervab of a fortnight. Juir is never

specially watered in Berar apparently, nor is it customary to grow the

crop on land systematically irrigated. This is the rule for the grain crop,

but when required to make up deficiencies of fodder, thickly sown and
irrigated crops are taken. Judr requires good rain in August and it coi

into ear from three to four months after being sown, and ripens in fiire

months (November to December). In a good season the jrield would be

833 lb. to the acre, and, after making all allowances, an estimate of 600 lb.

would be a fair average production.

In Hyderabad it is stated that there are two crops of judr : the one aown hum
the 6th June to the 17th July and reaped from the 22nd October to the SOCb

November. The second crop, known as white ju&r, is sown between the SMi
September and the 3rd November and reaped between the 17th February and the

15th March.

United Provinces.—\n 1905-6 the area in Agra was 2,096,996, and

353,161 acres in Oudh. In Agra the largest areas are :—Jhinsi, 236,287

acres ; Hamirpur, 169,346 acres ; Cawnpore, 160,903 acres ; Mattra.

122,021 acres; Aligarh, 106,150 acres; Balandshahr, 102,440 acres;

Meerut, 102,334 acres ; Agra, 95,002 acres ; Farokhabad, 92.894 acres

;

Budaun, 85,283 acres ; Etah, 78,822 acres ; Mainpuri, 77,777 acres, etc.

No district in Oudh, except Rai-Bareli, has usually over 65,000 acres

under the crop. The Season and Crop Report states the area in 190«-7

to have been 2,371,154 acres in Agra, 335,839 in Oudh.
'

i Duthie and Fuller {Field and Garden Crop; i., 26) mention tlvee
^*^;"*f[|'*^

varieties:—(1) the double-seeded form with two gndns within a dnols buMC:

(2) a dwarf kind, grown at Allahabad ; (3) the variety known • aM*a*g fa

Cawnpore, in which the grain is coinplet<*ly coverwl by tho hiwk. /^»*'*P^
of the Cawnpore Experimental Farm for 1901-2. iii.«nti..ii m made of 90 varieOM
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being under cultivation. The yield is given at 10 maunds grain for irrigated land
and 8 maunds for unirrigated. In the reports of crop experiments, returns

ranging from 440 to 820 lb. have been ascertained.

Central Provinces.—The area in 1905-6 was 1,860,714 acres. The
largest areas in that year were :—Nagpur, 423,121 acres ; Wardha, 282,536

acres ; Chanda, 223,130 acres ; Nimar, 202,926 acres ; Chhindwara,

188,982 acres ; Bhandara, 87,637 acres, etc.

Judr constitutes the chief food of the working class, wheat and rice

being alike but little used by them. The white variety is the most highly

prized. In certain districts, such as the Upper Godavari and the neighbour-

hood of Sironcha in Chanda district, a rahi as well as a kharif crop is

obtained. Repeated mention is made (in reports on this plant) of a

cold-season form known as ringni. Some writers even speak of this as a hot-

weather plant that has recently been successfully grown as a cold-season

crop. It is commonly produced in the rice-country of Ramtek and Umrer.
Sir J. B. Fuller published in 1894 A Note on the Outturn of Land under the

Chief Crops in the Central Provinces, in which he gives most useful particulars

regarding judr. He points out that the loss through its being grown as a
mixed crop with a pulse (mostly tur, p. 196) is very little indeed, so that the pulse is

a clear gain. The yield per acre averages from 450 to 950 lb. ; 500 lb. has been
accepted as the average standard. He further remarks that Nagpin*, which
has the largest district area, is also the chief importing province and that it draws
on Berar. This is due very possibly to the place of jicdr being taken by linseed

and cotton. In the Settlement Report for Seoni (1900, 17), it is observed that a
few years ago judr was of very little importance in that district, but since the

last three years it has been greatly extended, and outrun the area under wheat.
In recent Annu^il Reports by the Director of Land Records and Agriculture,

interesting particulars will be found of valuable experiments made with a view
to improve the quality of the judr and the cotton grown, as also the methods
of ctdtivation pursued in the districts of Bilaspur and Raipur. Trained plough-
men had been sent from the Government farm, furnished with superior seed and
improved ploughs, to prepare and sow certain fields. The result would appear
to have been so satisfactory that many indents were subsequently made by the
cultivators for a supply of improved seed. Demonstration farms have since

been organised where local men, specially trained at tlie Government farm, would
continue to exemplify the advantages of the improvements recommended.

Panjab and North-West Frontier.—The area in 1905-6 was returned

as 694,181 acres in the Panjab, and 32,593 acres in the North-West Frontier.

The largest areas in the Panjab occurred in Dera Ghazi Khan, 83,754

acres ; Ferozpur, 77,701 acres ; Multan, 60,429 acres ; Gujrat, 52,413 acres

;

Jhang, 48,910 acres ; Shahpur, 38,223 acres ; Hissar, 35,014 acres

;

Karnal, 34,501 acres ; Delhi, 28,030 acres ; Gurgaon, 24,335 acres

;

Rohtak, 11,719 acres, etc. In the Season and Crop Report for 1906-7 the

area of the Panjab is stated to have been 1,557,813 acres, of which 1,172,362

were unirrigated. In certain crop experiments performed in the Panjab

in 1892, the yield ranged from 276 to 800 lb. per acre. The areas manifest

extreme fluctuations, the unirrigated judr being chiefly grown in Dera
Ghazi Khan, Gujrat, Rawalpindi.

There are said to be many races of the grain, and in most districts it

would appear as if special fodder {cTiari) forms had only recently been
systematically cultivated. The Gazetteers afford useful particulars, but it

would seem that since the date of Baden-Powell's Panjab Proditcts (1868,

236) no publication has discussed the judr cultivation of the province as a

whole.

Bengal and Assam.—Although grown by the hill tribes to a limited

extent, judr cannot be regarded as an important crop in these provinces,
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nor in fact in any rice-prodttoing country. TIm ana nader il m io Baogal
usually about 150,000 acres. In 190(^7, aoooidinf to tW 8mmm •mi
Crop Report, the area wac 143,700 aorea. chiefly in tha nhiplii sad
Patna DivisionB. Kastem Bengal tunally haa aboat 5,000 •eiM, and
Assam a purely nominal acreage devoted to ike erop. In the AtmmJ
Report of the Bardwan Bxperitnmtal Farm (1901-2) partievlan ai« giireo

of experiments with black-seeded and alao red-eeeded fonne aa (odd«eiDp».
Further experiments with other forms are alluded to by the DtreoCor of
Agriculture in his Annual Report (1902-3).

Burma.—The crop is important in Upper Burma, where in 1906-4
it occupied 856,437 acres, but in Jjower Burma, the rice rountrr, it is very
unimportant. The chief districts of Upper Burma are PakokU, 209,346
acres ; Myingyan, 190,635 acres ; Lower Chimlwin, 133,977 acras ; Magwe,
93,851 acres ; Meiktila, 92,130 acres ; Sagaing. 90,594 aotee, etc. BMoHa
of crop experiments have shown the yield to vary from 328 to 876 lb.

an acre.

Recent Settlement Reports have fumi*hed aome iwafol partienlam l«|psrdia(
this crop. Speaking of Myingyan, we read th»t " the aeed wee «ekl to have
been introduced " after the famine of 1856-7. Blanford reported having SMO
it in Pagan in 1862. There are two forms recognieed

—

{\j aanpyaung, grown
for human food : it has a round white seed with yellow husk ; mni (S) ktm -pffumttft

grown for fodder, but not exclusively so : it has both red and brown graiaa. Both
crops are sown in July and August and gathered in Deoember and Januafjr. The
stalks, which often run up to 18 feet in height, are given to cattle after baing
chopped up and mixed with water.

Speaking of the Meiktila district, we read in the Settlement Report that /wdr is

one of the chief upland crops. It ia in greater re<|ue«t aa an article of food ha the
western than in the eastern portions of the district, owing primarily to the feet

that the scope of the cultivation of paddy is somewhat limited in the former.

There are three kinds:—(1) kun-pyaung. has a reddish-lNt)wn seed, ia not
deprived of its husk on being threshed, and givea Uie higheat return ; (t) sai»-

pyaung, gives the lowest return in proportion to the seed eown, ainos in the

process of threshing and winnowing it is entirely cleared from the huak, ao that

nothing but the little pearly yellowish seeds remain. It has a better appeeranoe
than the kun-pyaung, and yields after being milled 1 1 as compared with 8 from
the kun-pyaung ; (3) pyaung-net-ai—this is not very extensively eultiveted. It

has a jet black husk and forma (like kauk-hnyin rice) • glutinous mass when aMlMa
cooked, £ind is used for cakes and other sweet confections. The juir is sown ia ^"*
August and September and reaped in January and Febnutry, being a six monthe*

crop. It grows well in ptiddy fields provided water is not allowed to stand in them,

and when scarcity of water prevails it often takes the plaoe of paddy. The
ground is prepared by harrowing the surface at least t«n times and the seed ia

then broadcasted.
FODDER SUPPLY.

Ripe and Green Stems.—The judr crop is not aloue oi N-alue as a Fodder.

food for man. Its stems constitute the chief cattle fodder (ehari) of a

large portion of India. The first signs of famine directly induced by the

loss of the judr crop are the starvation and death of the cattle. It that

follows that in India it is the ripe stems and leaves (the straw, it might be

called) which become the Indian judr fodder. Here and there •P«oi*l

races of the plant are grown as a supply of green fodder. MoUiaon,

speaking of the Bombay Presidency, mentions some six indigenooa

forms of fodder judr :—(1) su/wfAw—perhaps the beet fodder variety

;

(2) dudhia—this is met with on the light-coloured soils of Kaira And

Baroda
; (3) nt7m—this is the best Deccan (Poona) fodder for the

monsoons
; (4) utdvli is another Deccan form with loose upright head* of

grain
; (5) hwidi and (6) kdlbondi are recommended for cultivation aa
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irrigated crops and should be sown any time between November and
February. Mollison then observes (I.e. 16) :

" No other crops can

compare with the Sorghums in yielding a heavy weight of green fodder

of good quality. Succulent fodder of this class is specially valuable in

the hot weather for all farm animals, and hundi and kdlhondi are the

most suitable varieties yet found for the purpose."

Ensilage.—Mukerji {Handbook Ind. Agri., 255) says that sorghum
fodder may be sown " in May, and sowing should continue through June
and July, that there may be a succession of fodder crops of first, second,

and third cuttings from July to March or April, a portion of which can be
dried and preserved for use from April to June. The dried stalks should

be stacked and thatched." Mollison describes the manner of preserving

sorghum fodder followed in the Southern Maratha country. " The bundles

are built into neat oblong heaps in the field. Each heap is built with a slope

from the ground to the ridge, and when complete is protected along the

sides, ends and top with big lumps of black soil, which are built or packed
closely together. These heaps when complete look like large boundary
marks. Cattle can freely graze over the stubble, but can get no access

to the stored fodder." Voelcker has expressed himself as opposed to

the introduction into India of the European methods of siloing sorghum
fodder, and the reports published by the Experimental Farms of India

are as a rule unfavourable.

Poisonous Property.—It has been already observed that the name
bikhonda given to the wild S. halepenne may be intended to denote the

well-known poisonous property which that grass sometimes manifests.

It may perhaps be accepted as a further proof of the descent of at least

the fodder-yielding cultivated forms of Sorghum V7tlf/are from that

wild plant, when it is added that under certain circumstances the cultivated

sorghums also become poisonous. In this connection attention may be
invited to the fact that the Hemp Drugs Commission in their Report

(1893, i., 156), and more recently the Excise Commissioner of the Central

Provinces, have made known a new use of the root of the judr plant that

seems to have escaped the observation of previous writers (see p. 758).

It would appear that it is employed to increase the potency of Indian

hemp {bhang and ganja) as well as of country liquor, but is viewed as too

powerful to be used by itself. A poison residing in the root is certainly

remarkable and worthy of the most careful and searching future inquiry,

and it may be added that it is said to occur also in the roots of rice, but
so far as judr is concerned, is reported as found only in the cold-weather

or ringni (Central Provinces) and shidlu (Bombay) varieties.

The occurrence of this poisonous property is, moreover, often simultaneous
over a large tract of country, appearing and disappearing within certain fixed
limits of time and locality. It would thus seem that the effect of climatic dis-

turbances in modifying the quantity and quality of the crop has not received the
degree of consideration which it demands. Pease (Agri. Ledg., 1896, No. 24,

225) has recorded the death of a large nim;iber of cattle at the Sirsa fair, due
to their having eaten judr stems. The young plant has frequently been
found to be poisonous to cattle in Egypt, the West Indies, United States and
elsewhere. Dunstan and Henry have examined young sorghum plants from
Egypt and India and have shown that these when ground up in contact with
water yield prussic acid, and that the prussic acid originates from the interaction
of a crystalline glucoside dhurrin and the unorganised ferment emulsin, both of

which occur in the plants and are brought into contact in the manner just
indicated. In Egypt the amount of dhurrin, and consequently the quantity
of prussic acid obtainable, is at a maximum when the plants are about 12 inches
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HMlofM (PUf. rrmt$^ ItOl
Mml of anwdn •etd oiUiM' ;iii<t» i«h

high, after which it griMlimlly diMippeAn M Um
Gxcix. H, 39tt). Apart from tlio vnrintion in Um
able, which accoinpanies t\u of tlM nlantoi
be caused by dimatic and <• ii<QOM ttnem aoflhiMB planto'al th« m«mi
stage of gowth yield difTeruut (|u<ukUti«i of jmomle mM In liilliiril aonathm.
Dunstan and Henry's observatiuns have bson eonflnasd bf ImttWm te Inli*
(Agri. Joum. Ind.. 1000. i.. pt. iii.. 220-6). BruiMwiok in Qiiiwilinrl Arwrj
in the United States and other investigators, so thai thsr* dm b* no doobC that
the toxicity orcaMionally exhibited by men aorghum is due to llrfi WOpMty of
produciiiK ])nissic acid. Stephenaon AM r«M>rde<l that * rTiShl

BocMr*

sorghum «<xuiniiitHi by him contained oonaiderttble quantities of polMrtlim nlttntow
and suggested that this might be the oause of the poieonoua ehameter of ihm
plant ; but apart from the fact that potaasium nitrate ia not poimoua. lb* faela
recorded above leave no doubt that Stepheoaon'a aasiiiin>li>ai is atronMNH. Hia
observation is, however, of special interest sinee maajr of thm plaMla vUab
contain cyanogenetic glucosides of tlio dhurrin tvpe have bean (bund to ranlaln
also notable cpiantities of potassium nitrate, and Trent haa shown that in auoll

plants there is retison to beUevo that the ptttaaaium nitnO* is utiUatd m ft

source of nitrogen for the synthesis of the duutMiteristto dwonsidaa thagf eoalain.

[O/. T. A. Williams. Sorghum as a Forag* Crop, in UJ. Fm wm'* BiJL, IMS.
No. 50 ; Lyon and Hitchcock, Forage Cntpt, U.S. fiursOM of Plamt ImduM.
Bull.. 1904. No. 59.]

SUGAR SORQHUM OR IMPHEE.—In Bikantr and Ajmir a form of sugar-

yielding sofyhttni, designated the Alipura, haa been known and eoMvaled from
time immemorial and uscxi in the preparation of the aogar-oaady for which Uwae
towns are famed. This statement was discussed some veara a^ in Tk» Imdiam
Agriculturist, but seems to have been contradicted and than forgotten. In 1890

an official inquiry in tlie PanjAb n>«ulte<l in the report that while in Farocpor.

Sialkot, and elsewhere sweet sorghums were Icnown. the saecharine propsvtj

was lost after a few years' cultivation in other districts to which thaae plaata

had been experimentally conveyed. Of the exotic forms, the ntnber and the

collier seem to have attracted most attention. But ac«- the Pomta
Farm Report (1895, 9) there was little to choose between 'f»«r in per-

centage of sugar or value as fodder crops. The weight oi moiMsei par aera

was found to be—collier, 1.174 lb., and amber. 1,072 lb. [Cf. Wi^my, Nem am

Sorgho, Rev. Dept. Govt. Ind., 1877 : Prod, of Sugar from Sorgkym. U.8. Dft.
Agri. Bull., 1890, No. 26; Wiley, Exper. with Sorghum, BuU., 1890. No. S9:

1891. No. 34; 1892, No. 37; V.S. Yearbook Agri. Dept.. 1897. SO; 1899. «4f-J:

Exper. Stat. Record, 1899. x., 345; 1900. xi.. 141. 319. 883 ; 1901. xii.. 238. 547,

942 ; 1902, xiii.. 42-3. 242 ; 1903. xiv.. 767 ; U.S. Farmer's BuU.. 1899. Noa. 90.

92 ; Agri. Oaz., 1891, 134 ; 1894. 579 ; Joum. Agri. S. AuMtralia. 1902. v., A7«

;

Rev. dee Cult. Colon.. 1902, xi., 51 ; Joum. Soe. Chem. Indust.. 1902, xxi.. ««.]

Spirit.—Many writers allude to the fact that the Africans ntanufactme a Spirit

sort of beer from the grain of sorghum. In 1884 Minchin Brother* of Aaka.

Ganjam, reported tliat the juice of sorghum waa most valuable to <i*<|^||||«^

The spirit prepared is said to have tasted much Uke nun. but after being '^•aod

was liable to throw down a gelatinous-looking substance. Nothing ')VUM>' "•
been heard on the subject in India, and of the United Statea of America rt has

generally been said that changes in the fiscal lawa would be necesaary before H

could be utilised.

TRADE IN JUAR.

CMrf

It is exceedingly difficult to funiish any very definite utatenient re-

garding the traffic in the products derivetl from Soryhum ridi/arr in

India, for the simple reason that as a rule the official statistics treat of the

two miWets-^tidr and &d/ra—conjointly. It would, however, 8«*m fairly

safe to assume that two-thirds of the quantities recorded are in r»ltty

judr, the balance being bdjra. The estimate of total production given

above for judr alone comes to 100 million cwt. of grain. The exporto of

pidr and hdjra together during the years 1901-2 to IWXW' h*ve avempd

about H million cwt. ; assuming that two-thirds Are jwir, we >«*ratJttl

the total exports do not exceed 1 per c«nt. of the production. •'«**'^

therefore, grown primarily to meet the food neoeuiUM of tiie people
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and not (as in the case of nee in Burma) as a rent-paying article of

export.

The quantities of judr and bdjra conjointly shown as carried by rail and
river average about 4 to 5 million cwt. in normal years. In the year 189&-

1900 the traffic became 11 million cwt. ; in 1900-1 it stood at 9 million

cwt. ; in 1901-2 at 8 million cwt. ; in 1902-3 it fell to its normal condition

of 4^ million cwt. ; in 190S-4 it was close on 4| million cwt. ; in 1904-5 it

again rose to 8J million cwt. ; in 1905-6, to 9^ million cwt. ; and in 1906-7

was 7^ million cwt. During the years of scarcity and famine (1900-3),

Bombay Presidency imported in 1899-1900, 4 million cwt. ; in 1900-1,

5 million cwt. ; in 1901-2, 3 million cwt. ; in 1902-3, IJ million cwt.

;

while the town of Bombay itself took in addition 2, J, |, and 1 million

cwt. These supplementary supplies were drawn from Madras, the United
Provinces, Sind, etc. In 1903-4 the imports into Bombay Presidency fell

to less than a quarter of a million cwt., while those into Bombay town
stood at 2 million cwt. ; in 1904-5 they were about 2 million and 2^
million cwt. respectively ; in 1905-6, 2^ and about If million cwt ; lastly,

in 1906-7 they were 1J million and J miUion cwt. The traffic with the

other provinces and chief towns is hardly worthy of special comment.
Turning now to the records of the coastwise traffic, we obtain a similar

indication of the interdependence of the provinces of India for this all-

important foodstuff, especially during abnormal years or local climatic

disturbances. The returns of imports show that Bombay draws on Sind,

Madras and Burma, and exports to Kathiawar and Kach.
Prices.—The official returns {Prices and Wages in India) afford some

useful particulars. The mean average price of judr for all India during

the years 1871-5 is taken as 100, the standard of comparison of relative

prices in the districts and provinces of India, also of accidental distiurb-

ances. During the quinquennial period 1896-1900 (which includes a term
of scarcity and famine) the mean average for the whole of India was 153'6,

and in 1903, when the effect of the famine had been effaced, it stood at

109*23 ; but if three provinces be removed from consideration, namely
Berar, the Panjdb and Sind, the mean average for the whole of the rest

of India becomes 100'6. In the three provinces named (except some
districts of the Panjdb), judr never seems to have been procurable at the

price expressed by the standard of 100. As exhibiting the actual average

prices of this millet, it may be here stated that, expressed in seers (= 2 lb.)

and decimals of seers obtainable for one rupee (or 1*. 4d.), the returns of

Burma in 1906 show 20-07 ; Bengal, 12-51 ; Agra, 14-36 ; Oudh, 14-05
;

Rajputana, 14-53
; Central India, 15-26 ; Panjab and North-West Frontier,

16-24
; Sind and Baluchistan, 16*4

; Bombay, 13-52
; Central Provinces,

15-45 ; Berar, 18-3 ; Nizam's Territory, 13-8 ; Madras, 14-24 ; Mysore,
14-6.

It may thus be said that approximately in districts of chief production,

the niunber of seers obtained per rupee is higher than iu localities where the

miUet is not very largely grown. A similar series of quotations for a

number of years would show that railway extension has equalised the

price in relation to production. The most significant feature of the internal

trade returns is perhaps the circumstance that Bengal practically takes no
part in the traffic. Millets are, in fact, very little consumed in Bengal.

Another feature may be said to be that the great producing areas export

to tracts of country inhabited by simple agricultural communities or to
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regions where modern civilisation with its concomitant luxury has not

penetrated to any material extent.

SPIRITS

SOYMIDA FEBRIFUGA, Adr. Jmm. ; Ft Br. Ind., l, 567; DAP..
Gamble, Man. Ind. Timhs., 1902. 155-6 ; Brandia, Ind. Treet, 1906, 144 ; JJa

g** "*^

Meliace^. Indian Red-wood, Bastard Cedar, rohun, rakat rohan, $ohan,
'***•

shem, wond, sumi, etc. A large deciduous tree of the dry forest« of Central

and South India.
The deep red bark contaiiu a Ovu, said to afford a good mooUage ; it aim Qua.

yields a strong red Fibre, which is made into rop«« in Chota Nagpur. The bark ribra
is astringent and has been used aa a Tan. For long it haa been ernployed mxdi-
ciNALLY ae a substitute for quinine. The most important product of the tree ia,

however, the Wood, which is utilised for almost every purpoee. It is much prized
for house-building, ornamental furniture and carving. It is commonly foruied
into pestles and pounders for oil and grain mills. [Cf. Phetrmacog. Ind., 1890,
i., 336-8 ; Russell, Monog. Dyeing Induat., C. Prov., 1890, 17 ; Rept. Cent. Indig.
Drugs Comm., 1901, i., 12, 146-7 ; Agri. Ledg., 1902, No. 1. 19.]

Tbo.

Wood.

SPIRITS, and Indian Distilling:.—Many of the into.xicating

liquors sold in India perhaps hardly deserve the name of Spirits. They
embrace both fermented and distilled liquors, and can be conveniently

grouped as Foreign and Country. To a small extent Wines and Brandy
are produced in Kashmir, but the bulk of the vintage beverages are

imported. Beers and Ales are brewed in India under the most improved
European methods (see Malt Liquors, pp. 757-62), but they are also largely

imported ; Spirits are distilled both after the most primitive Native and
the most advanced European methods, so that country spirits (arak), as

well as rum, brandy and whisky can be had all over India—both of foreign

and Indian brands.

Dutt [Mat. Med. Hind., 272) observes that the fermented and distilled

liquors that cause intoxication are by Indian classic authors called madya
or madird (Sansk.). He then enumerates some 20 forms of spirits which

appear to have been recognised as different, such as those distilled from
the grape, the date, sugar-cane, rice, barley, wheat and from the flowers of

the mahua. 'R&j {Hindu Method of Manuf. Spirit, Joum. As. Soc. Beng.,

1906, ii., No. 4, 129-42) gives a highly instructive and interesting sketch

of the Indian knowledge in spirits.

Arak is perhaps the most generally accepted vernacular name for

spirits. Moodeen Sheriff {Pkarmacop. Ind., suppl., 56, 275) gives, among
others, the following synonyms :

—

shardb, Hind. ; mad, surap, Beng.

;

ddru, Guz., Duk. ; shdrdyam, Tam. ; sdrdyi, Tel. and Kan. ; aye, Burm.
Regarding the name arak, or, as it is often rendered by Europeans, arrack

or rack, the observations in Hdbson-Johson (ed. Crooke, 36) may be ex-

hibited briefly :
—" This word is the Arabic 'arak, properly " perspiration,"

and then, first the exudation or sap drawn from the date-palm {'arak al-

tamar) ; secondly, any strong drink, " distilled spirit," " essence," etc.

But it has spread to very remote corners of Asia." Thus ariki, arki,

Mongolia and Manchuria ; rdki, Turkish, etc. The word pachwai (see p. 757)

denotes a beverage (beer) made from malted grain, but when distilled

this becomes phatika or madira. In Sanskrit, three kinds are distinguished

according to the grain used

—

surd (rice), kohala (barley), and madhulika

(wheat). So also fermented sweet liquors, such as palm-juice {tart) or

honey and water or cane-juice, would correspond closely with ale, and when
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distilled become the spirit more especially designated arah. In Sanskrit
the spirits or grades of arak from sweet liquors would be sidhu (from sugar-
cane = rum), gaudi or gouri (from treacle), hharjura (from date-juice), and
maddhika (from grapes = brandy). It would thus appear that the English
word alcohol came from the Sanskrit through the Arabic al-kohl, namely
from kohala, which is derived from ku (the earth) and hala (poison).

History.—The knowledge possessed by the Natives of India in spirits of various
kinds is very widespread, and dates back to the classic periods. Rajendraldla
Mitra has shown (Journ. As. Soc. Beng., 1873, xlii., pt. i., 1, 58) that spirits and
other intoxicating drinks have been extensively used in India at all times and
by all classes. Rice spirit was both drunk and used in sacrifices during the
earliest Vedic times : the leading characters of the Mahdbhdrata were addicted
to strong drinks ; in the Ramayana the use of spirits is mentioned with appro-
bation : in the time of Kalidasa, drinking was common not only among men
but even with women of high rank : the Puranas abovmd in descriptions of
spirits and of drinking : and lastly the Tantras afford abundant proof of the
attachment on the part of a large section of the Hindus to over-indulge in
spirituous drinks. Manu condenms the use of surd ; kohala and jagala are
described in Susruta, a medical treatise of the 6th century. In Buddhist
works, on the other hand, the use of spirits is stringently prohibited, and in
Muhammadan writings, more especially the Koran, it is similarly proscribed, so
that with the orthodox followers of the Prophet the use of strong drinks is dis-
countenanced. But during the time of the Mughals in India, intemperance was
the rule rather than the exception. The Emperor Baber (Memoirs, 258, 354)
takes pains to describe, with minute detail, his drinking parties, and his subse-
quent renouncement of the use of wine. The Ain-i-Akbari gives full particulars
of an intoxicating liquor made from sugar-cane, and the still employed in its

production is that often seen in use to-day in the rural parts of India. The
author of the Ain also records the fact that excessive spirit-drinking prevailed
among the grandees at the Coiu-t of Akbar. [C/. D.E.P., vi., pt. iii., 331 ;

also Sir George Birdwood's accovmt of the strong drinks of India {E.I.C. First
Letter Book, intro. and n., xxii.).]

Coming down to the commencement of European influence in India, Barbosa
speaks of the " hurrasa " of Surat in 1516. Linschoten, in the 16th century,
deplored the fact that the Portuguese soldiers were learning from the Natives
of India the pernicious practice of drinking spirits in place of the wine imported
from their own cotm.try. So also Pyrard (Voy. E. Ind. (ed. Hakl. Soc), i.,

358; ii., 73, 383) and Tavernier (Travels (ed. Ball), 1676, i., 243) mention a spirit
distilled from palm wine which was largely drunk by the people of India at certain
feasts. The latter also gives details of the method of its preparation. Thevenot
(Travels in Levant, Indostan, etc., 1687, pt. iii., 16), speaking of Surat, says that
spirits were made of jagre and babul bark, also of tary. Thus the Natives of
India certainly did not learn from Europeans the art of distilling spirits nor the
habit of alcoholic indulgence. But there would seem little doubt that the
special use of Punch originated with the Europeans resident in India. That
word is accepted as derived from the Persian panj and the Hindustani punch,
and means five. It thus denotes the ingredients of a special concoction in favour
with the Europeans, viz. arak, sugar, lime-juice, spice and water. It would thus
appear that the Europeans were not prepared to consume the Native arak un-
diluted and invented the above concoction much as the Greeks prepared their
pentaploa (wine, honey, cheese, flour and oil). There is no evidence that the
Natives ever used the special beverage indicated nor employed the word panch
in the sense implied. Thus Mandelslo (1638) calls the Indian special mixture
palepunzen. Hedges (1658) speaks of having often remembered the Company
in a bowl of the clearest punch, while Fryer (1675) actually gives paunch the
etymology of denoting the five ingredients of the special beverage.

Restriction and Legislation.—So far as can be learned, the system of super-
vision over the traffic in intoxicants, exercised by the Muhammadan rulers of
India, was that of farming out the right of manufacture and sale to the highest
bidder. The British Administration inherited that system, but soon began to
introduce wholesale reforms. For some years past the policy piu-sued has been
to tax the traffic to the utmost hmit possible, short of originating illicit produc-
tion. The aim has been to secure the maximum revenue from the minimum
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Ontnd

consumption. Thua out uf the unountrulled fanning aprmott the diraot ooottol oi
the British system. The flrat atep UUum wm tho lifoitouon of th* ouinlMr of
shops in the area farmed. Henoe oame the outatill •yatam, imdar whkli th*
right to manufacture and sell at a pooified shop wu gnuktad. But b^ aiMMr of
theae measiu-es was any limit«tion axed on the duty per gallon hwine it ^rrfnit
the interest of the produoer to extend hie traneacUooe by lowering the pcieo nrH
thus to encourage consumption. This led to the Central DieUUery matom. in
which the manufacture and storage are both under Oovemment ettporvMon, ffd
a still-hcad duty had to be paid before issue from the oellers. But unfortunetely
it h(M not boon found possible to enforce this S3rstem all over Indi*.

Revenue.—The revenue derived from intoxicating beveragM appears Roronno.
under " Customs " for imported liquors and under '* Excise ** for locally

produced. The excise revenue on liquors would seem to have been steadily
increasing for some years past, due, it is presumed, to two chief oaases :

—

(a) the increasing prosperity of the lower classes and (6) the more com-
plete supervision of the Excise Administration. This result may be
exemplified thus—in 1860-1, the Excise revenue on liquors came to 91
lakhs of rupees (= £606,700) ; in 1870-1, to 156 lakhs ; in 1880-1, to 212
lakhs ; in 1890-1 to 349 lakhs ; in 1900-1 to 427 lakhs ; and in 1902-3
to 486 lakhs of rupees (= £3,240,000). Taking the last year, the following

analysis exemplifies the relative importance of the chief kinds :—Revenue
from country spirits, 325 lakhs of rupees

; palm-juice, 111 lakhs
; grain

beer, 17 lakhs ; country rum, etc., 12 lakhs ; malt beer, 4 lakhs ; and
foreign liquors, 18 lakhs. Since then the revenue has continued to in-

crease till in 1905-6 it reached over 626 lakhs or £4,166,767, made up as

follows :—foreign liquors, £378,724 ; comitry spirits, £2,914,067 ; toddy,

£873,976 {Moral and Mat. Prog. Ind., 1905-6, 81). It is believed the

total revenue for 1906-7 came to £6,510,000, but the increase shown by
no means necessarily manifests expansion in consumption : to a much
larger extent it denotes more complete control.

Incidence of Taxation.—"The average incidence of taxation per

proof gallon of distillery spirit amounted in 1902-3 to Rs. 4-6-8, of which

Rs. 3-4-6 was derived from still-head duty, and Rs. 1-2-2 from vend fees.

Among the larger provinces, the average rate was highest in the Panj4b

(Rs. 6-1-0) and in Burma (Rs. 6 plus vend fees), and lowest in the Central

Provinces (Rs. 3-8-4). The average consumption per thousand of the

population in distillery areas varied from 14 gallons in the Panjdb and

10 (roughly) in Burma, to 127 gallons in the Bombay Presidency proper
"

{Imp.Gaz. 1904, iv., 16). In the year 1900-1 the estimated consumption

in gallons, per thousand of population, in distillery tracts, was as

follows :—in Bengal, 18 ; in the United Provinces, 30 ; in thePanj4b, 11

;

in Madras, 22; in Bombay, 112; in Sind, 46; in Burma, 10; in Coorg,

162 ; in Hyderabad Assigned Districts, 65 ; and in Ajmir-Merwara, 59.

Materials Used.—Except in the Madras Presidency, countr}' spirits

(including the Panjab country rum) is the main source of the revenue from

intoxicating liquors. "It is usually prepared by distillation from the

mahua flower, molasses and other forms of unrefined sugar, fermented

palm-juice and rice—the last mainly employed in Bengal, Assam and

Burma. Country spirit is prepared by Native methods in Bengal, Assam,

the United Provinces, the Central Provinces, Sind, the Frontier Province

and Baluchistan. The ingredients are generally fermented in pote and

then distilled in rudely constructed stills. The 83r8tem is very crude and

the product apt to contain a considerable percentage of fusel oils. In

Madras, Bombay, the PanjAb and Burma, manufacture of country spirit
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SPIRITS
Materials Used INDIAN DISTILLING

Pine-applo.

Mahua Spirit.

Tori.

Marua.

Beer and
Whislqr.

Pachwai.

Toddy Tart.

Brandy.

or of Indo-European spirit (local brands of rum, whisky, etc.) is, as a
rule, carried on in highly organised private distilleries with European
appliances " {Imp. Gaz., I.e. 14).

The following may be given as a fairly complete enumeration of the materials
used (or which may be used) in the distillation of various alcohols, chiefly con-
sumed as intoxicants. The pages (when cited) denote positions in this work
where details will be discovered :

—

Agave.—The Mexican mescal spirit (p. 35).

Anacardium occldentale.—The Cashew-nut. A spirit is said to be distilled

from this fruit in Goa (pp. 65-6).

Ananas sativa.—The Pine-apple (p. 69).

Anthocephalus Cadamba.—Spirit distilled from the flowers.

Arenga saccharifera.—The Sago-palm, employed in preparation of Batavian
arak (p. 92).

Bassia latifolia.—The Mahua flowers, perhaps after grain and sugar the
most important alcohol-yielding material in India. The spirit distilled from
these is called madhvi (p. 119). It is discussed by Baber {Memoirs, 1519, 325).

Borassus flabeUifer.—The Palmyra or Toddy Palm (p. 170).

GaryOta urens.—The Indian Sago-palm (pp. 286-7).

Cocos nucifera.—The Cocoanut (p. 361).

Coffea arabica.—Ripe pulp of coffee-berry (p. 366).
Coix.—Beer (p. 396).

Cymbopogon.

—

Rusa and other perfumes (pp. 460-63).
Eleusine coracana.—The marua or rdgi (pp. 519-21).
Eugenia Jambolana.—The ripe fruits are distilled in Goa (p. 526) ; also largely

used for vinegar (p. 1109).

Hordeum vulgare.—Beer. See Malt Liquors (pp. 643, 757). In Spiti a liquor
is distilled from the grain called chang (p. 758).

Malt Liquors (pp. 757-62).
Melia Azadirachta.—The nim. A fermented liquor is obtained from the

sap that is sometimes distilled (p. 780).

Morus alba.—The Mulberry fruit affords a beverage sometimes distilled in
Kashmir (p. 785).

Oryza sativa.—Rice. This is the chief grain used in the production of
pachwai, and a spirit is often also distilled from specially prepared rice cakes (pp.
826, 840). The spirit from rice and barley cakes, J. C. Ray tells us, is called
paishti. The reader desirous of particulars regarding the method of distillation

pursued in Bengal, should consult Ray's instructive paper {I.e. 130-42). The
revenue from rice and millet beer amounted, in 1902-3, to about 6 lakhs in Bengal
and 1 1 lakhs in Bm-ma—elsewhere it is inconsiderable.

Pboenix.—The sap of the Date-palm is largely employed in Bengal in the
manufacture of crude sugar, and the fermented toddy is distilled or alcohol is

made from the sugar (see p. 886). The sap of the date, palmyra and cocoanut
palms (called tdri in the north, and toddy, a corruption of tari, in the south) is

used as a drink fresh or after fermentation. The total excise revenue derived
from these sources in 1902-3 amounted to over one crore of rupees, of which
about 72 per cent, was collected in Madras, 12 in Bombay, 10 in Bengal and 5
in Burma. Thevenot {Travels in Levant, Indostan, etc., 1687, pt. iii., 17, 97)
makes interesting mention of " tary " wine.

Saccharum oflacinarum.—Sugar-cane. Rum is obtained chiefly by the dis-

tillation of the uncrystallised portion of the expressed juice (p. 956). Country
brands of rum and the so-called brandies and whiskies are distilled from cane-
juice, etc., and are coloured and flavoured as desired. Recently, however, some
of the European breweries have started to distil whisky (proper) from barley, and
this promises to be a profitable new industry. The cane-sugar liquors are pro-
duced at private distilleries situated in different part of the coimtry. In the
United Provinces and the Panjdb such liquors pay duty at the rate of Rs. 4
per proof gallon, in the Central Provinces at Rs. 5, and elsewhere at the Customs
tariff rate of Rs. 6. The most important factory is the Rosa Distillery at Shah-
jahanpur, in the United Provinces, which, in addition to supplying these provinces,
exports considerable quantities to the Panjdb, the Central Provinces, Bengal and
other parts of India (see p. 956).

Sorgbum.—A spirit is distilled from the grain (p. 1041).

Vitis vinifera,—The Grape. Brandy is distilled in Kashmir (p. 1114).
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SPIRITS

Tnid«

Trade.

DmOmlmL

Materials Used to Aid the Formation of Alcohol or to Flavour or
Strengthen the Beveragea,

Acaoia leucophlosa.—Dintilloni' Hark (p. IS).

Cannabli uitiva.—Indiiui Hemp (pp. 208-03).
"Cersrlalia Fennentum."—Yeaat. D.E.P., ii., t67-4IO{ aee Halt U^aon

(p. 708). The special proparation uiiod in Bengal known by the nana of ftnfcjbnr
(Ray, I.e. 130, 133) cvjiiUiinB a diiiataae enzyme that poiMMM the povar of
converting atarcli into dextrine ami inaltoae, but Ray adds tha caking oftha riea
is as essential as the addition of bakhar but no caking take* place without
hakhar.

Datura.—(p. 488).

HumuluB Lupalus.—See Malt Llquon Bops (p. 709).
Llgustrum RoxburghlL—The bark put into the toildy of fmrifmtm in Madraa.
Pbyllanthus Embllca.—The fruit put into Native spirita (p. 887).
Sorghum vulgare.—Root added to increase the poieonoue property of the

liquor (eee p. 1040).

StrychnoB Nux-vomica.—The seeds added to beverages to make them intoxi-
cating (p. 1052).

Terminalia belerica and Chebula.—The fruite used to inoreeae the potMicv of
spirite (p. 1073).

Vateria indica, Linn, (see pp. 1106-6).

TRADE.—Production.—No sort of tabular statement can be furnished

that could make any pretensions to completeness in the excmpliiicution

of the production and consumption of intoxicating liquors in India.

We know that there were 14 registered distilleries in all India during
1901 and that these employed 520 persons, each having at least 26
employees. But there were many smaller distilleries, each employing
on an average fewer than the number of persons that justify registration.

In 1902 and 1903 the registered distilleries were only 9, and in 1904
only 8, so that there would appear to have been some curtailment.

The quantities of spirits issued from the regularly constituted and Produc-
registered distilleries is of course ascertainable, but not the amount of other tion.

intoxicating liquors issued by the smaller concerns, nor the production

that is either authorised or not but which, nevertheless, takes place domesti*

cally. In 1903-4 the spirits issued from the distilleries came to 8,439,167

gallons; in 1904r-5 to 8,744,302 gallons; and in 1905-6 to 9,288,013

gallons {Rev. Trade Ind., 1905-6, 8).

Foreign Imports.—To contrast with these figures of regular production Imports.
of spirits, the following particulars regarding the imports from foreign

countries of supply may be given :—The returns of foreign trade show that

the imports of spirits into India have been steadily increasing. The
following are the quantities of imported Spirits of all sorts during the six

years 1901 to 1907 :—1901-2, 1,275,525 gallons, valued at Rs. 88,69,374
;

1902-3, 1,380,953 gallons, valued at Rs. 95,18,881 ; 190^-4, 1,409,831

gallons, valued at Rs. 99,15,068 ; 1904-5, 1,444,207 gallons, valued at

Rs. 1,00,59,285 ; 1905-6, 1,620,492 gallons, valued at Rs. 1,08,78,491

;

and in 1906-7, 1,489,361 gallons, valued at Rs. 98,69,497. Taking the figure

for 1906-7, we find the total was made up thus :—Brandy, 333,967 gallons,

valued at Rs. 27,49,931; Gin, 68,575 gallons, valued at Rs. 2,63,877; Liqukur,

12,262 gallons, valued at Rs. 1,53,953 ; Rum, 66,579 gallons, valued at

Rs. 1,09,245 ; Whisky, 592,514 gallons, valued at Rs. 37,78,813; Spirft used

in Drugs, etc., 86,891 gallons, valued at Rs.15,73,906; Spirit Perfdmbd,

16,351 gallons, valued at Rs. 6,23,266 ; Methylated Spirit, 181,369 gallons,

valued atRs. 2,72,998; Other Sorts, 130,863 gallons, valued atRs. 3,48,808.

The shares of the chief countries in the total for 1906-7 were :—United
Kingdom, 766,686 gallons ; Prance, 256,472 gallons ; Germany, 193,676
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SQUILLS
Medicinal Bulbs INDIAN DISTILLING

Importing
Provinces.

Arak
Imported.

Exports.

Internal
Trade.

Calcutta.

Bombay.

Madras.

KarachL

Coastw^ise.

gallons ; Straits Settlements, 56,218 gallons ; Ceylon, 56,665 gallons, etc.

The quantities received by the different provinces were :—Bengal, 477,043

gallons ; Bombay, 426,343 gallons ; Burma, 250,879 gallons ; Madras,
199,815 gallons ; Sind, 133,832 gallons. A feature of the imports of some
interest may be here mentioned, namely arak from Ceylon and the Straits,

in direct competition with Indian production. It may also be added that

the Indian Amendment Act of 1906, which came into operation on the
26th February, 1906, raised the rates of import duty on ordinary spirits

from.Rs. 6 to Rs. 7 per imperial gallon, and on liqueurs and perfumed spirits

to a rate corresponding with that on ordinary spirits. The Amendment
Act was thus intended to place imported spirits on a par with Native
spirits in the matter of taxation.

Exports.—The exports of spirits are small and unimportant, and
during the five years under review have dwindled almost to nothing. The
total exported in 1901-2 was 78,084 gallons, valued at Rs. 1,20,547 ; in

1902-3, 11,986 gallons, valued at Rs. 12,146 ; and in 1906-7 only 134
gallons, valued at Rs. 939. In addition, small quantities are also re-

exported, amounting to 3,768 gallons, valued at Rs. 32,573 in 1906-7.

Internal Trade.—Unfortunately no comparison can be made with the

returns either of production or of imports, since the returns by rail and river

are made in cwt. (not gallons), and moreover the spirits are classed along
with wines (see p. 1119). But the total transactions in 1906-7 amounted
to 189,045 cwt., and the distribution of that quantity can be exemplified.

Calcutta exported 36,362 cwt. (Eastern Bengal and Assam 10,669 cwt.,

and Bengal 10,252 cwt. ; to United Provinces, 9,636 cwt.). Bombay Port
exported 41,528 cwt. (to Bombay Province 18,299 cwt. and to Central

Provinces 5,611 cwt.). Madras Ports exported 32,701 cwt. (to Madras
Province 23,454 cwt. and to Mysore 7,584 cwt.). Madras Presidency
exported 34,617 cwt. (to Madras Ports 16,323 cwt. and to Central

Provinces 12,207 cwt.). Karachi exported 20,467 cwt. (to the Panjab,
12,582 cwt.). United Provinces, 10,567 cwt. (to the Panjab, 4,740 cwt.).

A further conception of the internal traffic may be learned from a
study of the transactions along the coast of India. The total exports
of spirits coastwise in 1905-6 amounted to 1,875,882 gallons, valued at

Rs. 58,57,808. Almost the whole of this quantity came from Bombay,
viz. 1,744,683 gallons in 1905-6, and was consigned chiefly to British

ports within the province.

D.E.P.,
vi., pt. ii.,

488.

Bombay Squills.

SQUILLS.—Two bulbs are sold as Squills in Indian drug-shops,
and more or less used indiscriminately, viz. Scilla and Urginea. The
former is frequently regarded as the preferable quality, and is accordingly
the one most largely traded in. The bulbs of Scilla are imbricated,
those of Urginea are tunicated like the onion.

Scilla indica, Bahen Fl. Br. Ind., vi., 348 ; Prain, Beng. Plants, 1903, ii., 1074;
Cooke, Fl. Free. Bomb., 1907, ii., 767-8; Liliace^. The aupJiadic-khtis, bhui-
kdndd, ahiru-nari-vengayam, etc. A small bulbous herb, frequent in sandy
places near the sea, in the Deccan peninsula from the Konkan and Nagpur south-
wards. This fact is mentioned by Fryer {New Ace. E. Ind. and Pers., 1675, 178),
who speaks of the squills or sea onions that grow near the sea on the Karnatak
coast. The bulbs are used in India as a substitute for the true Squill, i.e.

Vrgiiieu Sciiut, which is imported into India from the Mediterranean, and
irgiitea ititiica, Kunth—the Indian Squill. It grows wild on the sandy shores near
Bombay, but can also be cultivated on light sandy soil. Parker {Rept. Proc. Gent.
Indig. Drugs Comm., 1901, i., 39, 152-3) says, " The young small bulbs should
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MEDICINAL BULBS
8TEATITK

OR TAIX?

be planUxl in ridgM about 1 or 1| inohea below th* aarfae* just bafor* Um tmm'
soon, inuoh in the saino way a« oniona are oultivatad. The bolbi —tootad for
niedicAl uBe should be of inodiuin aize. neither too joitnfi BO^ *<x> ^i^' 'n *^
wild Btnte, othor bulhH are found ((rowing with tho mfUim imMUm, and hava to ba
difTereiitiatod. Also bullm roUecteti on tho hillit are a|>t to be oflotad far aala am
piriiia tinUra. The bulbs growing with the «<>i(to tutUmt ara obloog, aoi ao
spherical as the latter, and are veUowkh in aeolkm. Tha Mil balba ara gwiwaUy
of larger size. The prooeaa of preparing the bulb. oaJlad kUUmtgu, Bonaiala in
outtin;? it up into fragments and drying : thia should be oarriad out in tlia eold
setwon. The cutting should be done in the early morning ao tha* tba aaginaiita

may be at once exposed to the sun for some hours, otherwise thajr bUfOkan."
[Cf. Rept. Proe. Cent. Indig. Drut/a Gomm., I.e. 152-3, 233~4f. 289-91. a(o.l

Urglnea Indlca, Kunth.- {Scilla indiea, Roxb.): Ft. Br. Ind., vL, S47

:

Praia, Beng. Plants, 1003, ii., 1075; Cooke, I.e. 768; Liuackm. Indian Squill.

kaiuld, jamjU-piydz, iakil, phaphor, koehinda nari-vengdyam^ nakha fmW gadda,
adavi-iruUi, kdUuUi, to-ke«un, etc. A bulbous herb found in tha drier hflla of tiia

Lower Himalaya and on the Salt Range, ascending to about 6,000 feet in aMtoda.
It is a larger plant than the preceding. Is considered an effloieat aabatitota for

the genuine squill (irgitifn srnia). But there are aeveral other apeeiea of

ifffinea met with in India, and these are doubtless used in eome eaaea aa inferior

grades. The most general substitutes or adulterants for the above are cXwi*—
aNlattriint and Intlfoltunt ; MHprntti ttniflmr ; Pmnrrmtimnt tri/t^rumt. {Of.

Phannacog. Ind., iii., 1893, 476-9; Rept. Proc. Cent. Indig. Drug* Comm., i., 1901,

125, 233, etc.]

STEATITE OP TALC.—Ball, Man. Boon. Geol Ind., iii., 43»-45

;

Mallet, Note on Ind. Steatite, in Rec. Geol Surv. Ind., 1889, xxii., pt. 2, 69-

67 ; Royle, Further Note on Indian Steatite, 1890, xxiii., pt. 3, 124-30

;

Hayden, Steatite Mines, Minbu Dist., Burma, 1896, xxix., pt. 4, 71-6

;

Holland, 1905, xxxii., 115-6. A soft magnesian or talcose mineral com-

monly called Soapstone from its smooth, soapy feeling. A coarse variety

is known as Potstone, on account of its being generally used in making

pots, dishes, etc. In the Indian vernaculars it has the following names :

—

abrak, silkhari, appractum, sang-i-palaun, huljntm, etc.

According to Holland, " there is a trade " in this substance " of un-

determined value in nearly every province, but it is impossible to form

even a rough estimate of its value." Again, he states that " the returns,

which are confessedly incomplete, give an average annual production in

India of about 35,000 tons, valued at £1,900."

OCCURRENCE.—Steatite is said to be one of the most widely distributed

minerals in India, occurring very commonly in metamorphic rocks. The pro-

vinces in which good qualities chiefly occur are Madras, the Central Provinces,

Rajputana and Burma. The following gives a brief simrunary of the supplies :

—

Madras.—The best forms are met with in Betumcherla and near Madda-

waram village in the Karnul district. After that, the soapstonee of Anantapur.

North Arcot, Bellary, Cuddapah, Salem, Malabar. Vellore, South Kanara districte

and Puddukotai State may be mentioned. In 1896 a request was made that

a consignment of some 20 tons from Maddawaram village should be furnished

for trial as tops for gas-burners. The mineral was collected by local officers.

under the superintendence of the Geological Department, and shipped to England.

It was found, however, that nearly the whole of the consigmnent was useless for

the purpose contemplated. In 1899 the quantity produced in Madras is stated to

have amounted to 103 tons, value<l at Rs. 4.900. [C/. Foote, Rec. Geol. Surv..

1896 XXV., pt. 1., 33-5 ; Mem. Geol. Surv., 1896, xxv., pt. 3, 203; Franns, Out.

Oaz.'Mad., Bellary, 1004, 20, 255, 294; Ananiapwr, 1906, 11, 196.]
*

Central Provinces.—The marble rocks in the Jabbalpur district and Kanhen

in the Bhandara district are said to yield excellent stone. Aooording *<* • '•P**^*

by the Deputy Conmiissioner of Bhandara, the quarry at Kanheri waa leaaed m
1898 by Government for Rs. 118, the output being approximately 2,000 maunds

of stone. " Tliis stone is used for making cups and other veasela. and th««ar»

^bout 10 factories called ' jantar ' all in the above village at work for
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STERCULIA
PCETIDA STEATITE OR TALC

Bajputaoa.

Agra Oarrisg.

Uses.

Paper-weights.

Idols.

White Ink.

Chunam.
Pencils.

Gas-burners.

Crucibles.

Preservation of

Sandstone.

D.E.P.,
vi., pt. iii.

360-6.

Oil.

Medicine.

them." " The business is carried on for eight months of the year, of which half

the period is given to extracting and dressing the stone for work and the other half

is spent in making cups in the ' jantar.' " The outturn in 1900 was 82 tons.

Rajputana and Central India.—The stone occurs in the Jaipur State of Raj-
putana, at the villages of Mora, Raiwala and Gisgarh. The mineral at Mora is

pale green and finely crystalline, and is largely used at Agra for manufacturing
elaborately carved ornamental articles. The mineral also occurs in the Bandel-
khand States of the Central India Agency, as, for example, at Orcha and Bijawar.

The outturn in Central India in 1900 is said to have been 68 tons.

Burma.—There are mines in the Prome, Pakokku, Katha, Bhamo, Kyaukpyu
and Minbu districts. The Minbu quarries and those in Kyaukpyu district are all

in a group on the borders of Arakan and Upper Burma. In 1896 those of Minbu
were reported on by Hayden, according to whom there are two chief localities

where steatite is worked— ( 1 ) some 30 miles west of the village of Hpaaing, and
(2) near the village of Senlan in Ngap6 township. The total number of mines in

the first locality amounts to about 26, but only 4 were being worked at the time
of Hayden's visit in 1896. In the second locality, according to the same writer,

there are 9 pits in all, but only a few yielded sufficient steatite to be worth working.
In 1900 the outturn of steatite in Burma is reported to have been 51 tons, valued
at Rs. 10,131. [Cf. Rept. Diet. Prod, in Burma, Rev. Dept., Sept. 1888, No.
154-27 M ; Rec. Geol. Surv. Ind., 1897, xxx., pt. 1., 6 ; Scott, Oaz. Upper Burma
and Shan States, 1901, ii., pt. 1, 305.]

Uses.—There is a large demand for steatite in India, chiefly for the

manufacture of bowls, plates, cups, fancy boxes, etc. Many ornamental

articles, such as paper-weights, pen-holders, etc., are also made of it. It

is largely vised in the manufacture of idols, and a special form found at

Mysore has, owing to its suitability for this purpose, received the name of

fratima Jcaller, or image stone. Many temples and palaces also contain

ornamentations of sculptured steatite. Ground to powder it is commonly
employed as a white ink, or is added to plaster {e.g. the chunam or lime-

plaster of Hyderabad) to make it shine (see p. 714). In Burma, pencils

are made of it and used for writing on black-paper slates. In Madras Pre-

sidency, Cuddapah soapstone is largely used for polishing chunam walls.

Out of India it has come into prominence through the property it possesses

as a pigment of protecting steel against corrosion. Mixed with a quick-

drying varnish, it produced a paint of great covering capacity and firm-

ness. Owing to its refractory nature, it is largely employed in the manu-
facture of gas-burners and crucibles. It is reputed to be almost unaffected

by atmospheric agencies, and in China is commonly used to preserve

structures built of sandstone or other substance liable to disintegrate.

[Cf. Milbum, Or. Comm., 1833, ii., 276 ; Keene, Stone Indust. of Agra, 1873,

17 ; Mukharji, Art Manuf. of Ind., 1888, 50, 262-3 ; Watt, Rev. Min. Prod. Ind.,

1893, 97 ; Lawrence, Valley of Kashmir, 1895, 65 ; Rept. Dept. Land Rec. and
Agri. Mad., 1897-8, 3-4 ; Thorpe, Diet. Appl. Chem., 1900, iii., 600-1 ; Journ.
Soc. Chem. Indust., 1898, xvii., 64 ; 1900, xix., 1026; 1901, xx., 133 ; Imp. Inst.

Tech. Repts., 1903, 45-7 ; Watt, Ind. Art at Delhi, 1903, 70-2, etc.]

STERCULIA, Linn. ; Fl. Br. Ind., i., 354-62 ; Gamble, Man. Ind.

Timhs., 93-7 ; Brandis, Ind. Trees, 1906, 79-85 ; STERCULiACEiE. A
genus containing about 21 species, extensively met with in Eastern Bengal
and Assam.

S. foetida, Linn. A large tree known as the jangli-hadam, pun, pindri, gurapu-
badam, letkop, etc. It occurs on the west coaat of India, in Martaban and Upper
Tenasserim in Burma ; often cultivated. Is remarkable for the disagreeable odour
of its flowers, which appear in March. It exudes a gum resembling tragacanth,
and an Oil is extracted from the seeds by boiling in water. Flowers and leaves
are used medicinally, and in times of scarcity the seeds are roasted and eaten.

[Of. And6s, Veg. Fats and Oils, 1897, 169, 218 ; Woodrow, Gard. in Ind., 1903,
188 ; Cunningham, Plagues and Pleasures of Life in Beng,, 1907, 335.]
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ASSAM INDIGO
STRTCHNOS
NUX-VOMICA

BtryohniiM Ttm
S. urens, noxb. Tho gUiA, IxMum. odla, labmt, Mltay fdktaU jawafoi. pamii'ttk, cle.

A large deciduoua tree of the dry forest* of Northam India t thfoqghou> Omlral
India and tlie Deooan ; oommon on the weat ooMt in tho K**n*'^n and KMMim

;

as also the dry foreeta in Burma.
It yelds a Gum, called katila or katira (aee p. 95), whioh ia of th* trafMAttih a«a.

or bosHora or " insoluble " aeries, and haa bean uaed in tha Boinbfty haapit«la
aa a substitute for tragaoanth. Quibourt (Pharm. Joum,, 18A6, 15, 67) haa ob*
served that the gum givea off acetic acid whan expoaed to moiat mir, and thai
consequently it develops an odour of vinegar when Icept in cloaed bottlaa. Tha
origin of this acetic acid in a similar gum from Australia haa been invaatigatad
by Robinson (Joum. Chem. Soe., 19W, Ixxxix., 1496). Flrom tha baat a good
f^BRK is procured and made by the Nativea into ropea and ooarw cloth. " Tha
bark is obtained when the trees are over ten years old. Tha treaa are out down,
and after lopping off the branches, the tnmk is cut into pieeaa, fix feat long,

from which the bark is separated by making a perpendicular inoiakm " (/nd. Tat.
Joum., Aug. 22, 1894, 266). Gum. leaves and oranches are all employed in Nativa
Medicine, and the seeds are roasted and eaten by the poorer claaaea. Oaounia
(Rec. Bot. Surv. Ind., ii., 177) states that the roots are also edible. " They aia
first cut into small pieces, then boiled and mixed with either spices or sugar."
The twigs and smaller branches are used as cattle Foddbb, especially in tiroes of

scarcity (Indraji, in Ind. For., 1900, xxvi., 167). The Wood is made into guitars

and toys. \Cf. Pharmacog. Ind., 1893, iii., app., 129-30; Cameron. For. Trees of

Mysore, 1894, 32 ; Agri. Ledg., 1901, No. 9, 346.]

S. vlllosa, Roxb. The udal, gul-bodla, poshwa, kantdyem, 6artnjra, butt, omakt
yake nar, aiai, aavaya, ahaitmi, etc. A moderate-sized tree of the Sub-Himalayan
tract from the Indus eastwards : common in forests throughout India and
Burma. It is valuable on account of its Fibre, which is coarse and strong but

made into ropes and bags. In Southern India and Burma it ia said to be much
esteemed for making elephant-ropes, and in Northern India for cattle-haltera.

[Of. Agri. Ledg., 1894, No. 12, 202 ; Cameron, I.e. 32-3 ; Dodge, Useful Fibre

PlarUa of the World, 1897, 305 ; Kew Bull., 1897, 8 ; Nisbet, Burma wtder Brit.

Rule and Before, 1901, i., 371, 384 ; Hooper, Rept. Labor. Ind. Mu»., 1905-6, 35-6.]

TtmtMT.

Pibr*.

STROBILANTHES FLACCIDIFOLIUS, Nees; Fl. Br. Ind., DJLP.,

iv., 468 ; Bot. Mag., 1887, 6947 ; Gamble, Man. Ind. Timbs., 519 ; Acan- Z^'^f-
"**•

THACE^. The Kum or Assam Indigo Plant, rdmpdt, bar-rum, khuma, ^^^j^'
sa'pro, chimohu, tonham, mai-gyee, etc. A shrub of North and East

Bengal, Assam, Manipur, and distributed to North Burma and Southern

China.

This plant yields the rum Dye of Assam and is probably the source of much In<ilfo.

of the so-called indigo of Burma (see Indlgofera. p. 663). It is fairly generally

cultivated, for the purpose of obtaining the dye, by the hill tribes throughout the

region of its distribution. The plant is propagated freely by root cuttings made Prop««»U«i.

in May or June or earlier if the rains set in. It yields prunings twice or three

times a year, and is perennial. The two chief crops are in April or May and again

in September or October. Mr. Srijut Lakhi Nath Kakoti, a sub-Deputy Collector

in Assam, has recently contributed an interesting paper on the cultivation of

bar-rum. He speaks of one cottah of land yielding 8 to 10 seers of the dye. The
Native methods of utilising the dye are fully described in the Dictionary. [Cf.

Duncan, Monog. Dyes and Dyeing in Assam, 1896, 48-50 ; Rec. Bot. Surv. Ind.,

i., 221, 257 ; Hosie, Rept. on Prov. Sau'ch'uan, China, 1904, No. 5, 43-4.]

STRYCHNOS NUX-VOMICA, Linti. : Fl. Br. Ind., iv., 90
;

Kirtikar, in Journ. Bomb. Nat. Hist. Soc., 1893, viii., 331-4 and t. ; Gamble,

Man. Ind. Timbs., 497-8 ; Talbot, List Trees, etc., 1902, 241-2 ; Prain,

Beng. Plants, 1903, ii., 704 ; Cooke, Fl. Pres. Bomb., 1904, ii., 185; Looanu-

CE^. The Snake-wood, Nux-vomica or Strychnine Tree, kuoMd^ hofra,

nirmal, kerra, mushti, yetti, kanchwrai, kasaraka, kanjiram, kabaung, etc.

A moderate-sized deciduous tree of the " Gorakhpur forests in Northern

India ; Bengal, Orissa, the Circ^rs ; the Deccan and Kamatak ; moist
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STYRAX
BENZOIN THE BENZOIN TREE

Seeds.
Nux-Vomica.

Dye.

Medicinal Oil.

Wood.

forests in tlie Bombay Presidency ; deciduous forests all over Burma
;

dry regions of Ceylon " (Gamble).

The tree is important as being the source of the alkaloids, Strychnine and
Brucine, which are obtained from the Seeds. The fruits are collected and the
seeds washed out and dried in the sun, or the seeds are simply gathered from the
ground, but in the latter case have little market value. They are roundish, flat

or concavo-convex and silvery in coloiu*. " Cochin nux-vomica is collected in

the dry deciduous forests at the foot of the Travancore hills and is sold to small
Native dealers at a low rate, who send it to the merchants. Coconada nux-
vomica is obtained from the Ganjam district and the Godaveri. The Madras
seeds come from Nellore and several other parts of the Presidency " {Phar-
macog. Ind., ii., 500). " The London market quotation is usually about 7 to 10
shillings per cwt. The exports are chiefly from Madras, Bombay and Cochin,
and are of considerable amount " (Gamble). In addition to the alkaloids just

mentioned, they yield a Dve, which produces light brown shades on cotton
cloth, and an Oil employed medicinally by Native practitioners. By the hill

tribes of the Nilgiris they are used as a fish poison and are employed by Native
distillers, who add small quantities to arak to render it more potent (p. 1047). The
bark and wood also contain brucine and are employed medicinally in India. The
Wood is said to be used in Bvurna for making carts, agricultural implements and
for fancy cabinet work. [Cf. Paulus Mgineta (Adams, transl. and Comment.),
1847, iii., 358-60, 461-2; Fryer, New. Ace. E. Ind. and Pers., 1675, 178 ; Faber,
Strychnomania, 1677 ; Milburn, Or. Comm., 1813, i., 284 ; Taleef Shereef (Playfair,

transl.), 1833, 29-31 ; Mason, Burma and its People (ed. Theobald), 1883, ii.,

342 ; Pharmacog. Ind., ii., 458-500 ; iii., 178, app. ; Rept. Ind. Mus. Calc. and
Imp. Inst., 1897-8, 28; 1898-9, 32; 1901, 42; 1904, 20; Brit. Pharmacop.,
1898, 117-9, 222, 314; Dhargalker, Notes on Ther. of Indig. Veg. Drugs, 1899,

13, 119: Dutt. Mat. Med. Hind., 1900, 198-9; Nisbet, Burma under Brit. Rule
and Before, 1901, ii., 283; Barry, Legal Med., 1904, i., 447-56; ii., 494-8;
Ghosh, Treat. Mat. Med., 1904, 495-501 ; Achart, Quinze Cents Plantes dans
Ulnde, 1905, 407-8 ; Yearbook of Pharmacy (many passages) ; Journ. Soc.

Chem. Indust ; Phnrmaceut. Journ., etc.]

D.E.P.,
vi., pt. iii.

383-5.
Benzoin.

Origin.

Medicine and
Incense.

Trade.

STYRAX BENZOIN, Df^jand ; Fl Br. Ind., iii., 589 ; Gamble,

Man. Man. Ind. Timhs., 1902, 466 ; Brandis, Ind. Trees, 1906, 442
;

Styrace^. The Benzoin Tree. The Resin = luhdn (Ind. bazars), hussi,

shambirdni, haminian, etc. A small tree of the Malay Archipelago,

important as yielding the true Benzoin or Gum Benjamin of commerce.
This substance appears to have been first mentioned by Ibn Batuta

(
Voy.,

etc., Fr. ed. 1858, iv., 228, 240), who visited Sumatra (a-D- 1325-49). He
calls it Lubdn-Javi (= incense of Java), the name Java being used among the
Arabs and Persians of that time for the Eastern Archipelago. According to the
Pharmacographia Indica (iii., app., 169) there are four kinds of the resin met with
in the London market, viz :—Siam, Sumatra, Penang and Palembang. It is well

known that the present species is the source of the Sumatra resin, but there is

considerable doubt regarding the plants which yield the other three sorts. The
Siam resin is the costliest and most esteemed, and is imported by India in

cubic blocks which take their shape from the cases in which packed while
still soft. The resin is largely used both in India and Europe in Medicine,
as an Incense and as a soiirce of benzoic acid. The import trade is consider-

able, amoimting in 1905-6 to 16,090 cwt., valued at Rs. 4,14,649. Almost the
whole comes from the Straits Settlements, viz., in 1905-6, 16,074 cwt., end
goes chiefly to Bombay, 9,717 cwt. in the year named. Exports of the
resin in 1905-6 amounted to 52 cwt., and re-exports to 1,394 cwt. [Cf.

Varthema, Travels, 1510 (ed. Hakl. Soc), 1863, 234 ; Garcia de Orta, 1563,

Coll., ix. ; also in Ball, Proc. Roy. Ir. Acad., 1889-91, i.,ser. 3, 394; Ain-i-Akbari
(Blochmann, transl.), 82 ; FoBter, E.I. C. Letters, 1602-17 (numerous passages);
Milburn, Or. Comm., 1813, ii., 305-6 ; Pharmacog. Ind., ii., 369-73 ; iii., 169-73,
app. ; Kew Bull., 1895, 154-5 ; 1896, 195-8 ; GreshofI, Nutt. Ind. Plant., in

Extra Bull., Kolon. Mus. Amsterdam, 1894, 115-9; Thorpe, Diet. Appl. Chem.,
1898, i., 278-9; Hohson-Johson {ed. Crooke), 1903, 86-7; Tschirch, Z)ie Harze
und die Harzhehdlter, 1906, i., 195-212.]
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CHIRETTA AND LODH
TACHARDIA

LACCA

SWERTIA CHIRATA, llani. { ¥1 Br. Ind., iv.. IM ; 0«if-
TiANACK.t:. The Chiretta, charayatah, chirHA, nila-viopa, shirat-huhcki,
nila van, nelabevu, sekJuUfi, etc. A amall erect herb o( the teoqpemte
Himaltivu from Kashmir to Uhotan at 4,000 to 10,000 feet ; slso the
Khasia mountains between 4,(KX) and 5,000 feet.

The dried plont (stems, leaves, flower*, rooU, etc.) hoa long been heW in
esteem by the Natives of India. It is poflsmwed of tonic, febrifufle and laxative
properties an<i is officinal in the British Pharmacopatia. It i« colfocted when the
capeiilos are fully formed. The plants, puUwl up by the root, are tind int«
flat bundles with a slip of bamboo. Most of the ooranaorcial article is said to
l)e collec-ted in the Morung district of Nepal, and Mem* to find its way largely to
Dacca. The bimdlos are packed in bales, each containing about 1 cvrt., and
exported to Calcutta, thonco distributed all over India and to the reel of the
world. In India the true drug is said to lie somotinv
[Atult'narnithiH tmnit-Hlaln, fi/fvs), and in some locali'

guHiifoUa, very inferior to the genuine article in itf*

used as a substitute. [C/. PfMrmacog. Ind., ii,. 611
Ind., 1897, 45-6 : Dutt, Mat. Med. Hind., 1900. 200-1
Pharmacop., 1904, 127; Burkill, in Joum. At. Soe.
363-81.]

-od with the Oreat
•r speciee, m. «n>
riio propertiee. ic

r> : Wuring, Baz. Med.
: \V'hite and Hiunphrey,
Btng., 1006, ii.. No. 8,

800-t.
Ohiretta.

TttOm.

676; D.B.P.,

655; i-.Pt.ili-.
SYMPLOCOS RACEMOSA, Rojch. ; Fl. Br., Ind., iU.,

Gamble, Man. Ind. Timhs., 465-6; Prain, Beng. Plants, 1903, i., , j.q^_^qq
Styraceje. The Lode or Lodh Tree, lodh, khoidai, aingen, kaviang, bhom i^^
reli, lapangdong, chamlani, palyok, hura, ludduga, mdryjana, etc. A small

tree of the " Sub-Himalayan tract from Kumaon to Assam, up to 2,500

feet or even higher ; open and dry forests of Burma up to 3,000 feet,

including the Shan hills ; Andaman Islands ; Chota Nagpur, common **

(Gamble).
The bark and leaves are used in Dyeiko. By it«elf the bark yields a yellow

Dyk obtained by simple steeping in hot water. It is, however, rarely employed in

that way, but more generally as a mordant with other dyes, such as dl {MmrttuUi
tiuctorin, p. 783), hoc or bakam (ftetMiipinia nt$itpnn, p. 195). and paras {

mu lmm
ffondoMa, p. 189). The bark is also largely utilised in Hindu Medicinr. The
Wood is durable if properly seasoned, though apt to warp and split. [Cf. The Wood.

Bower Manuscript (Hoernlc. trunRl.). 1893-7, 23. 117; Monographs, Dyes and
Dyeing :—Duncan, Assam, 1896, 60; Hadi, U. Prov., 1896. 82; Ruasell, C. Prov.,

1896, 18 ; Dutt, Mat. Med. Hind., 1900, 189 ; Walton, Tanmng and Working
in Leather, U. Prov., 1903, 25.]

Dy*

TACHARDIA (CERTERIA) LACCA, Kerr.—an insect be- p.BJ»..

longing to the Coccid^. Green, CoccidcB of Ceylon, 3 ; also Ind. Mus. p" v2^^

'

Notes, 1903, v., 99 ; O'Conor, Lac Prod., Manuf. and Trade, 1876 ; Watt, {^
Agri. I^., 1901, No. 9, 181-347 ; Pharm. Joum., Nov. 1905 ; Tschirch,

Die Harze und die Harzbehdlter, 1906, ii., 812-30. Lac (Dye and Resin),

lakh, Idk, gala, arakku, ambalu, khejijk, etc. Ldkshd or rdkshd and aiakta

(~ washed lac), the Sanskrit names, are apparently the source of most of

the vernacular names for both the insect and its products. Thus stick-

lac is kham-ldkh ; seed-lac, ddnd-lakh ; shell-lac (or shellaw), ehapra-ldkh,

and lac-dye, kirmai.

History.—There can be no doubt as to the lac insect and it« name beingendemic History.
in India. The insect is even to-day practically confined to India. But the word
ldkshd in the Atharvaveda seems to denote BtUm fir»Hi»»mm (p. 189), a tree upon
which it is not imcommon to find the lac insect, and which by the more recent

Sanskrit writers has come to be described as the l&kshA-taru or lao-tree. The

1053



THE LAC INSECT

with India.

Dye and
Resin.

European
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Arab Writers.

TACHARDIA
LACCA
History
Close Connection Vedlc description—the golden, the odorous, the hairy one, sister of the waters,
~~"^ ^~''"

g^g —might easily be viewed as appellations of Idkshd (Buteu ffontiosn) and
indicative of its appearance, structure and habitat—frequenting as it does the

margins of water-channels and creeks. But a vast antiquity being thus estab-

lished for the Indian knowledge of lakh, it is surprising that it finds no definite

place in the ancient classic literature of Greece, Rome, Eg5rpt, Persia and Africa.

All the passages which, according to some dictionaries, are taken to denote a
knowledge in lac, refer to a red-dye-yielding wood, or to kermes or to a resin at

present vmknown, but do not denote Indian lac. That substance was made
known to Europe through the Arab traders, hence its being often called
" Arabian " or " Ethiopian Resin." If it was known to the ancient Greeks,
their knowledge of it could not have much preceded the date of their discovery
of India itself.

Lac yields two distinct products—a Dye and a Resin. At first these were
confused, but ultimately clearly and separately recognised. In the Periplus

(written somewhere about 80 a.d.) " lakkos chromatinos " or lac-dye is mentioned
as conveyed from India to Aduli on the African coast of the Red Sea. ^lian
(Nat. Hist. Anim., 250 a.d., iv., 46) describes lac as made in India from insects

and employed as a red dye. Pegolotti (Delia Decima, 1343, iii., 365) speaks of
" lacca " as Indian, produced on branches of trees. Nicolo Conti and also Niki-

tin (in the 15th century) mention, as if an important commercial product, the

"laca" of Cambay. Varthema (Travels, 1510 (ed. Hakl. Soc), 222, 238) discusses

the " lacca " of Pegu, also the " lacca " wood of the Malay. The former is the

true lac, the latter a red-coloured wood exported from Sumatra (Crawford, Diet.

Ind. Islands, 1856, 204). Garcia de Orta was perhaps the first European, however,
who critically examined and described lac in India, and he gives the properties and
uses of both the dye and the resin in such detail that the passage might be quoted
as from the pen of a 20th instead of 16th century writer. As physician to the

Portuguese Governor of India, he visited that cotuitry in 1534. His volimae of

Colloquies was published at Goa in 1563 and was the second book printed in India.

He there (Coll., xxix ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., i., 414) criticises

the accounts given by Isaac (a physician of Bhagdad, who was crucified in 799 a.d. ),

by Serapion (who lived about 850), and by Avicenna (whose works are assigned to

980-1036). These early Arab writers, Garcia tells us, called it " laca," " luc," etc,

,

but confused it with the cancamum (the resin known to the Greeks to which
reference is made below) and ultimately with the dye kermes of the Greeks.

They were in error, he observes, in regarding it as an Arabian or Armenian product
—a circumstance which Garcia very rightly accounts for by the Indian supply on
reaching the Red Sea and Persian Gulf ports being subsequently designated by
the name of the port from which procured. Many writers coniused a red-dye
wood, such as logwood or eappan-wood, with lac, and one of these red-dye woods,
as just mentioned, actually bears the Malay name of laka. Gaspar (Purchas'

Pilgrimes, iii., 177) alludes apparently to the same wood under the name cayolagne

(? kayu = wood and lakh). If this be so it is possible it was so named because
employed as a substitute for the true lac-dye. " Lac " and " lacquar " wood and
dye are words frequently mentioned, when there is nothing to show that they
denoted Indian lac—resin or dye—as understood to-day. Every passage that

contains the word " lac " cannot therefore be accepted as of necessity denoting
the lakh of modern Indian commerce.

Linschoten and most European travellers in India, subsequent to Varthema
and Garcia, content themselves with compiling from the latter, without adding
anything of value as the result of personal observation. Some few years previous

to the appearance of Garcia's Colloquies, however, an interesting passage on lac

had been published by Amatus Lusitanus (1553) in his Commentary on Dioscorides

(book i., ch. 23, 44), the passage regarding cancam,um,. Amatus there repudiates

all idea of lac being the classic gum of the Greeks, whatever that may have been.

He then adds that lac was being brought from India by the Spaniards to be used
as a dye and also in the fabrication of the Arabian medicinal preparation known
as dialacca. We next hear of lac through Mathiolus (1565), who in his com-
mentary on the cancamum of Dioscorides, tells us that lac was being largely used
by the Italians as a silk dye called lacca or lachetta, the best quality of which was
in the trade designated lacca sumetri. By Clusius (1567-1605, compiling largely

from Acosta (Tract, de las Drogas, 1578, 113) and other subsequent writers, we
are told that it had become customary for lac to be consigned from Pegu to

Sumatra in exchange for pepper, hence its being designated Sumatran Lac.
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To this circumstanoe ia dii« al«o the fact of ita bdag ofl«ii iMOliooacl in IkU of
spicee in place of among dye« or remna. AomU capplainaotad, howvvar, Oaroia
de Orta's account by the intereating partioalar that tba rtdn lao waa mlMd with,
or. as he calls it. adulterated with, oommon rwin and wax. Thus than th*
adulteration in recent years, often much complained of by tha trade, to not •
product of the greed of modem commerce. Mandelaki {TraveU, In Olaariua, UisL
Muscovy, etc., 1639. 27). speaking of the lacquer work of Oujarat, saya, " TTiay
give them such a lustre as none yet could ever imitate in Europe." Tavemior
{Travels Ind., 1076 (ed. Hall), ii.. 281-2) obaervea tliat—" The country atoo
pruduc-es on abundance uf sholl-lac. There are two kinds of it. That whieh to

formed on trees is of u red colour tuxd ia what they dye their ealiooea anid othar
stuffs with, and when they have extracted this red colour they uae the lao to
lacquer cabinets and other objects of that kind, and to make Spanish wax. A
large quantity of it is exported to China and Japan." Thevenot {TramU in
Levant, Indostan, etc., 1687. pt. iii., 112) reneata the statement that lao waa
exported from Pegu. Lastly, Salmasius (Pliniana ExereitaHones, 1689, 810)
asserted that the very name " lao " had been derived from the Greek and orisinaUy
denoted a red wood. He arrived at that conclusion chiefly through hui own
supposition that the Indian name for the substance waa tree, not lakh. Trte to

doubtless a variant of the Pegu name cheik, and, aa already abundantly indicated,
was carried to Europe through the Spanish trade between Burma and Sumatra.

While a knowledge in lac was thus being gradually diaseminated over Europe,
there are not w£mting indications that within India itself the subject waa not
being neglected. Thus in the Ain-i-Akbari (Blochmann, transl.. 226), a work
often spoken of as the administration report of the Emperor Akbar for the year
1590, we read of the proportions of lac resin and certain pigments to be employed
in varnishing chicks or screens on the doors of public buildings. It would from
that circumstance seem highly probable that a coloured spirit varnish may have
been known and used in India long before Europe possessed any knowledge of

that valuable substance. Fryer (New Ace. E. Ind. and Pert., 1672-81, 83) also

alludes to elegantly coloured chicks, but it may be added the modern chicks are

crudely stained with mineral dyes, never with lac varnish.

The period of the struggle for European supremacy in the East waa practi*

cally that of the birth of all definite knowledge in lao. But the scenes and the
persons change rapidly and the interest shifts from the dye to the resin, back
again to the dye, and finally once more to the resin. From the Portuguese on
the west coast of India the trade passed to the Spanish and Burma vii Sumatra,
while a little later on (and in the hands of the British) it returned once more to

Bombay. In the Records of the East India Company (First Letter Book, 1600-19,

338, etc.) we are given certain glimpses of the Company's instructions to their

servants. " Gumlacre " was to be obtained from Cambay. " Gum lack
"

first and second sort was to be procured at Surat, " but none of the worst of any
hande." Private traAe in giun-ltws was prohibited. So again, of date 1618,
" much gum-lac, both of the sort used for dyeing and also that of which wax to

made " was to be purchased in Surat. The following year the " lack " of Baroda
is said to be in " grains like mastic pure as amber." Of Agra it is observed there

are two kinds :
" The one is in small sticks usually carried hence to Hooha : the

other is in great cakes. They both cost one price, viz.. 8 rupees per maund." fltfcsk I«o.

The amber-coloured grains of Baroda were doubtless " washed seed lao," and
the great cakes of Agra would imply manufactiu-e. Is the canna (hana =
grain) lacke mentioned in 1623 as purchased at Baroda simply washed lao T But
in these early records of the East India Comptmy there is apparently no mention

of shell-lac nor of some of the chief centres of the present manufacture, such as ShaU-Ue not

Mirzapore and Calcutta—but of course the town of Calcutta waa not in extotenoe

at the time indicated. The fact remains the same that the early records manifeat

localities of production that are quite unimportant compared with other more
recent centres.

The demand for cochineal served the useful purpose of pwintedly directing

attention to the lac-dye. This,, though inferior, was found quite good enough for

most of the purposes to which cochineal was put, and had the additional advantage

of being considerably cheaper. A large trade in lao-dye accordingly •prang into

existence that gave the impetus for numerous lac factories owned direoUr or

indirectly by the East India Company. At this time waa invented (and by

Europeans doubtless) the method of manufacturing lac-dye into special oakas

ready for use. Such importance did this new industry aaaume that it dwarfed
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the gum-lac of the earlier commerce until it might almost be said that the resin
(lac) became a by-product of the lac-dye factory. To this circumstance is due
the fact that the methods of cultivation, of collection and of manufactiire, that
exist to the present day, were invented and perfected with a view to produce the
dye, one might almost say, at the expense of the resin. The dye gave the profits
of the industry. But Sir W. H. Perkin's discovery of aniline struck at once the
death-blow of both the Mexican cochineal and the Indian lac-dye indiistries.

By this time, however, new methods and directions of using the resin lac had
been discovered in Europe, and the interest of the factory shifted until the dye
became first the by-product and ultimately the useless or waste material of the
factory. Here then we are presented with a demonstration of the startling fact
that a by-product that can be produced at an almost nominal cost cannot of
necessity contest the market against the products of the chemical laboratory.
Attention was thus concentrated on the resin, and it soon became the chief feature
of interest. James Kerr [Phil. Trans., 1781, Ixxi., 374) was one of the first to
mention and describe the manufacture of shell-lac. From about that date, there-
fore, the modern factory industry may be assumed to have originated. In the
story of lac we have once more a demonstration of the indebtedness of India to
England for her modern commerce.

ORIGIN OF LAC.
Life-history of the Insect.—The minute Hemipterous insect Tac-

hardia laccu lives upon the plant juices sucked up by a proboscis. In
the adult state the females have no power of locomotion, but the males
on attaining maturity emerge from their pupal cases, become possessed of

a pair of long transparent wings, and fly away to visit the females and
shortly after die. At two (in some cases three) seasons the swarming of

the larvae takes place, viz. July and December or also January. The
larvae are seen to emerge from the dead bodies of the females and to crawl
away in quest of fresh feeding grounds. They are then minute creatures

of an orange-red colour, have no recognisable separation of body into

head, thorax and abdomen, have fully formed feelers and powerful legs,

but are devoid of any characteristics by which they can be separated into

male and female. They measure about one-fortieth of an inch in size.

For some days the swarming continues until the twigs become distinctly

reddish in colour and literally alive. The vast majority, however, perish

;

the more fortunate are wafted on the breezes or are carried by the bees,

birds, squirrels, etc., or by their own exertions, to new situations. The
larvae thus becomes fixed, and their legs, being useless, drop off. Lastly, a

resinous excretion begins to form around their bodies, which by the ag-

gregation of many in time assumes the condition of a more or less com-
plete encrustation of the twigs. If at this stage the encrustation be cut

open lengthwise, it will be seen to be of a cellular structure and to comprise

two kinds of cells—large circular caverns and smaller oval cells. The
former will, moreover, be noted to be much more numerous than the

latter. The circular cells are the females and the oval ones the males.

About two and a half months after the swarming, the males escape from
their cells, become (as already stated) winged, and fly or flutter away to visit

the females. Shortly after this the bodies of the females become greatly

enlarged, assume a bright red colour, and in due course develop viviparous

larvae. The mother then dies, her body becomes the resting chamber of

her offspring (about 1,000 in number), which at their appointed time make
their escape by swarming, and thus twice (or it may be thrice) a year this

strange cycle of life is repeated.

PRODUCTION OP LAC—Thq system of propagation that at present

prevails consists in lopping off a few twigs of well-formed lac, a little before

the expected date of swarming. These are carried to fresh trees or fresh
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boughs of the same tree aud tied in convenient and suiUbU pcmtioui.
The larvro on swarniiiiK crawl to new wood *nd beoome fixed. If the
object in the coliuction of lac be to procure the red dye, the »tick-lac

(that is, the lac-encrusted twigs) should be K^tliered before the Urv0
have swarmed. But if the retiin-lac bo sought, there would •••-'•• -^ ••••%'

reason to delay collection until the swaruiing has taken 1>1

industry assumed its present form while lac-dye (if not equally \uiuttr>ic

with the resin) was a profitable by-product. It is now valueless ; it«

presence admittedly depreciat^js the shell-lac very greatly ; it neceaititatea

expensive and possibly to the resin injurious methods of removal ; and the t3m!%«ii>y%.

decomposition of the larvie gives the oflensive smell to the factory, which
well-nigh becomes a public nui.sancc. It would therefore seem that the

time has more than come when this state of ai!airs might be mitigated by
some change in the season of collection, that would allow of the colour

being very largely removed before the stick-lao comes to the factor}'.

The collecting seasons at present adopted are May to June for the one
brood and October to November for the other ; a delay of a month or six

weeks in each case would see the swarming accomplished. [Cy. with

opinion of Hooper, Rept. Labor. Ind. Mus., 1906-7, 7.]

Improvement In Quality.—There would seem to be little or no doubt

that in India there is not one species of Tachardia, but several. The
well-known different qualities of lac are due, it has been said, to the planta

on wlxich the insects feed. This is, however, likely to receive an even

more rational explanation, viz. that the grades of lac are due to being the

resins of different species of insect. It is abo well known that the forms of

lac found on leguminous plants (or on soft-wooded plants), such as Jiiitea

frondona and Cajanvs indicuH, can with difficulty be induced to live

upon hard-wooded trees, such as Schleichera trijuf/ti and Shorea
robusta, upon which lac is nevertheless found. But there is still a further

consideration of importance. It has been observed that there are special

cultivated races, such as those found on Acacia arabica. In Sind and

adjacent tracts that plant is used as a food-stock, but hardly anywhere

else is lac to be seen on that tree. We have here either a special race or a

remarkable climatic adaptation. Further, all over India albino-broods

have been recorded as occasionally seen. It would thus appear that

were the selection of stock placed on a rational and scientific basis vast

improvements in quality might be effected, if it were not possible actually

to evolve a white insect or at all events one to a large extent devoid

of the objectionable colour, the removal of which so seriously enhances the

cost of the present-day resin.

Food of the Lac Insect.—The insect lives upon a large number of

widely different plants. In The Agricultural Ledger {U. 210-3) I have

given a list of some 56 trees. Those best known are Biitea frondoMU,

FicHS relif/iosa, Schleichera trijuf/a, Shorea robitnta and

ZizjiphuH Jiijnba. These are all indigenous Indian trees, so that the

lac obtained from them may be called wild lac (the insect being at moA
semi-domesticated) ; but two plants are specially grown for it, and where

this is the case, the lac may be regarded as a plantation pro<luct and

accordingly spoken of as existing under a greater degree of cultivation than

the wild insect. The plants specially grown are Acacia arabica in Sind,

Rajputana and Gujarat : and CaJanuH i/tdiciiH in Assam. But lac doM
not, in many localities at least, pay as a special plantation product. Th^

1037 C7

Rm**.

CUimUc

White

Food of the
Lac.

PUateltM
Productloa.



TACHARDIA
LACCA
Xiac

Capricious Crop.

THE LAC INSECT

Extreme
Fluctuations.

Climatic
Influences.

Babul.

Divergent
Climates.

Cost.

crop is most capricious both in yield and price. One year it may be highly

profitable, the very next sold on so narrow a margin that no inducement
exists for extension. In support of this statement, witness the fact that

in 1902-3 the exports of shell-lac were 195,000 cwt., valued at 15| miUion
rupees (£1,048,991), while next year, 1903-4, they were only 178,000 cwt.

but were valued at over 21 million rupees (£1,456,067). That is to say,

while there were 17,290 cwt. less exported, the sum realised was nearly

half a million pounds sterling more in 1903-4 than in 1902-3. And the
fluctuation might just as likely have been toward a loss as a gain of half

a million in the sum realised. No other item of Indian trade manifests

an}i;hing like such extreme fluctuations in price as lac, and it can, there-

fore, be no matter for surprise that the supply should correspondingly

fluctuate.

LOCALITIES OF SUPPLY AND COST OF PRODUCTION.—Lac is

met with practically throughout the warm tropical areas of the whole of

India, but most abundantly in the Central Provinces, Bengal, Assam and
Burma. In Sind and Gujarat, as already stated, the habul tree {Acacia
nrabica) may be said to be that on which it is met with most abundantly.
In Bengal, where both the habul tree and the lac insect are plentiful, it is

extremely rare to find lac on that tree. But, as already suggested, the

question naturally arises, is the babul-ieeding insect of Sind the same species

as the palas-ieeding one of Bengal and the Central Provinces ? The
climates and soils of Sind and Bengal are about as different as it is possible

to imagine, although both are tropical. The one is extremely dry, the

other extremely moist, and that alone may account for the behaviour of

the insect.

Cost of Production.—Mukerji {Handbook Ind. Agri., 1901, 496) gives

the following calculation of expenditure based on an actual experiment
conducted by an Assam planter :

—

Rs.
Rent at Rs. 3 per acre for 80 acres .

.

.

.

.

.

. . 240
Hoeing or cutting jungle between trees .

.

.

.

.

,

. , 320
Upkeep of necessary buildings .

.

.

.

.

.

.

.

. . 100
Cutting branches and putting in seed .

.

.

.

.

.

. . 340

Rs. 1,000

Manufacturing charges at 5 per cent. . . . . . . .

.

3,500
Packing and dispatching at 2J per cent. . . . . .

.

1,750
Calcutta charges for forwarding and river freight, at 2^ per cent. 1,750
London charges for sea freight, Dock and Broker's charges .

.

3,000

Proceeds of Sales, £1,750 at lid.

Deduct discount to buyers

Deduct Expenditure .

.

Balance of profit

Total

Total

Rs. 11,000

.. 26,250
656

Rs. 25,594
.. 11,000

Rs. 14,594

Auxiliary to
Tea.

" Lac worked in connection with tea, etc., the amounts for European

and Native supervision and upkeep of coolie hues, etc., may be added

proportionately according to circumstances. The planter referred to, how-

ever, lost nearly his whole crop next year from the attacks of a night mothJ*

1058



KHA8IA AND GARO HILLS
TAOHARDIA

l^CCA
Prodnotloft

Btigfd.flen^/.—Acconling to the AdminiitratioH Report (1901-3, 81), "It
is found over tho larj^e tract of hilly countn' covering the Chot* Nftgpar
Division and overlapping the we«t of the Bardwan and the north of th«
Orissa Divisions. The principal lac factories are in the dbtn<-ta of Ranchi
and Manbhum in tho Chota Nagpur Division, and in the Bankum and ciMteif^^
Birbhum district-a in the Bardwan Division. Stick and shell-lao an laimtf
exported from Ranchi, Manbhum and Bankura." It ia also itatfld tiiAt
" the manufacture of shell-lac ig an important industry in th« Bankura luakarm.

district, and is chiefly carried on in the toMtm of Soriamaki. Th« main
supply of this article for all the factories in Bankura is obtained from tiie

districts of the Chota Nagpur Division. The industry is <»rried on to a
large extent at Elambazar, in Birbhum. Bhell-lac and lac-dye are also lUiVbam.

manufactured at Mankur and Degnuggur in Bardwan ; but the indusirf
is on the decline here also. There is a lao factory at Cossipora in tbe Comtptim,

suburbs of Calcutta."

Assam.—In 1900, Basu {Affri. Dept. Indust. Bull. (ser. 1), 1900, No. 6) Assam
wrote an account of the lac industry of Assam, from which the following

may be abstracted. " Kamrup and the northern part of the Khasia at^
the Garo hills bordering on the Brahmaputra valley are at present the
chief seats of its cultivation. In Elamrup lac-reariag is chiefly confined to E*ainip.

the south bank of the Brahmaputra, the annual outturn of stick-lac in

two mauzas (Rani and Chhayani) being estimated at about 2,000 maunds.
A small quantity is reared by a few Kachari families in tnauza Jhargaon
on the north bank. The bulk of lac exported from the district is, however,
obtained from Garos inhabiting the northern slopes of the Khasia hilb, gmo m^.
who are said annually to bring in about 2,000 maunds of lac to the weekly
markets at Palasbari and Chhaygaon and about 300 maunds to the markets
at Boko. A small quantity of lac, averaging about 400 maunds a year,

is brought in by Bhutias to the annual cold-weather fairs at Darranga Bhutto,

and Subankhata in the north of the district."

" In the Garo hills lac-rearing is chiefly confined to the north and
north-eastern parts of the district, comprised in the northern range of

the Garo hills Forest Division. The people of the south and south-western

parts are said to have a superstition against lac cultivation. The annual

exports of crude lac from the northern range is estimated at 1,300 to 1,400

maunds. In 1894 the Assistant Conservator of Forests, Garo hills Divi-

sion, estimated the annual production and export at 2,000 maunds, and
reported a serious decline in the cultivation of lac, which he attributed

partly to the low prices and partly to the depopulation of the district

through kala-dzdr and migration. Considering that the bulk of lac ex-

ported from the Brahmaputra valley is the produce of the Klamrup and
the Khasia and Jaintia hills and the Garo hills districts and that the exports

have during the past five years averaged over 16,000 maunds a year, the

foregoing estimates of outturn of lac in those districts would seem to be

much below the truth." '.
,

|

Central Provinces.—The lac insect is found throughout the Central C. ProT

Provinces, but the main centres of collection are the Jabbalpur, Saugor,

Damoh, Nagpur, Raipur, Bilaspur, Sambalpur, Chanda and Mandla dis-

tricts. A Note on the Lac Industry of the Central Provinces {Bull., 1902,

No. 8) gives useful particulars regarding production. The lac-collectors

and sellers in these provinces were given in the census as 2,592 persons.

Of the amount collected by far the greater part is exported, only a small
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quantity being retained for local use. During the five years ending 1900-1

the exports fluctuated very greatly ; in 1899-1900 they came to 99,961

maunds, valued at Rs. 11,96,394—the highest return in point of quantity

—

and in 1898-9, 39,713 maunds, valued at Rs. 5,42,391, the lowest record

for the period mentioned. These exports, moreover, were almost entirely

from Jabbalpur and Chhattisgarh, and were consigned to the United
Provinces almost entirely, thus feeding the Mirzapore factories.

Burma.—The large forests of Burma are said to be capable of producing
an almost unlimited quantity of lac. The chief sources of commercial
Burmese lac are the Shan States and Upper Burma, stick-lac from these

places being imported into Calcutta, where it is manufactured into shell-

lac for export. For some years the supplies received by the Calcutta

factories from Burma have begun to be appreciated as important.

According to Sir J. G. Scott [Gaz. Upper Burma and Shan States, 1900,

ii., pt. 1, 393), though lac is found all over these States, it seems to be
only in Karen-ni that its production is stimulated artificially. " Elsewhere

if a tree happens to be attacked, or settled on by the insect, the deposit

is collected when it is found."

MANUFACTURE OF LAC.
Lac Factories.—In the Imperial Gazetteer (1905, iii., 173-4) it is

stated that though steam power has been successfully applied to the

industry, the hand-labour factories still hold their own and for some grades

produce qualities hardly, if at all, attainable by machinery. Lac factories

are almost confined to Bengal and the United Provinces. In 1904, accord-

ing to the Financial and Commercial Statistics, there were 128 lac factories

giving employment to 7,831 persons. Of these 92 were in Bengal and
employed 4,116 persons ; 36 in the United Provinces, employing 3,715

persons. The number in Bengal is said to be not fully recorded.

With the exception of the factory at Cossipore they are, however, in

most cases small. Those in the United Provinces are all situated at

Mirzapore. The value of the manufactures turned out has been stated

at about two-thirds the total foreign exports, while the very large Indian

consumption has to be met, and thus mainly by small factories possibly

not included in the above returns.

Stick-lac.—Stick-lac is the name given to the twigs encrusted with lac

that are collected from the trees in May to June and the second crop,

October to November. These are dried in the shade, by which the wood
shrinks, thus often leaving the lac as hollow tubes, but much of the wood
still adheres. It is packed in sacks and conveyed to the marts, and sold

through various brokers or middlemen to the manufacturers. There is

a quaint practice usually followed in most sales of lac. The buyers and
sellers join hands and sit facing each other, a cloth being thrown over the

hands. The buyer presses certain fingers of the seller's hand, thus making
an offer. This is usually rejected by a motion of the head, and further

finger-pressing ensues. Finally the bargain is struck without a word having

been uttered.

Seed-lac is stick-lac crushed and reduced to roundish pieces that more
or less correspond to the female cells. The dust produced, when sifting

the seed-lac, is known as khud. The pure seed-lac is then washed in large

stone troughs and left covered over with water for 24 hours. The wood
fl,oats to the top and is removed, dried, and used as fuel. A man or woman
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now enters the trough ami, while holding oa fee • tnmwM htu pkeed *t

H convenient ponition, troadfl with the bare feet on tJi»^i«nuUr lao and
prcsfies it against th(> mU-n of the trough. As a result ih« \»e is (nolcsn

into still finer particlcH and the water beooDMa of a deep oUwit ookMir.

The coloured water is run of!, a freah woMhinff criven, and repeatsd till tiM
washings pass off colourless. The washi he so deatnd, ar» erapo-

rated down to a thick consistence and coui^mr^.-M^i into cakes. This is bc^
dye. The resin is now called tposhed-seed-lao, but it is sifted into two
qualities—granular and dust ; the latter is called gaud. When stcftm

machinery is used, the washing is done with ravolTing eyiindan and
beaters.

In some parts of India the seed-lac is now either washed or even boiled

in a solution of crude carbonate of soda or of so<ia and borax, or of omds
carbonate of potash, or of borax alone or of alum. After several sooh

washings it is said to become almost white. But in most of the larger

factories, especially those concerned in the production of shell«lao, the

washing or boiling in alkaline preparations is dispensed with ; the seed-lac

is simply repeatedly washed in pure water but not bleached. Indeed,

according to some authorities, it is even maintained that bleaching weakens

the lac. After being washed, or bleached and washed, to the desired

extent, the seed-lac is spread out on special floors and exposed to light

and air, by which it is thoroughly dried and still further bleached.

According to the purpose for which intended, the dried wa^ed lao is

now mixed with either or both of the following substances—yellow arsenic

(orpiment) and resin. The mixture is then fused either before an open

fire or by steam-heating. Steam is practically confined to the European

factories. The arsenic is said to make the lac opaque and to impart a rich

straw colour to the shell-lac, but its action would appear to be mainly if not

entirely mechanical. It is responsible for the opacity and rich straw colour

of all the finer qualities of hand-made shell-lac. But the inquiry for a sub-

stitute for arsenic has often been made, though not as yet supplied. A
yellow colouring material that will fuse into the lac when subjected to the

temperature that corresponds to 35 lb. steam power is required. Arsenic

is not, however, employed in the preparation of garnet or bnMoa lacs,

nor other grades where fulness of colour is no disadvantage.

The object of the resin is to lower the melting-point, a condition essential obj«ct oi

for many industries and one known from fairly ancient times (witness

Acosta's allusion to it in 1578). Its value, therefore, is fully recognised

and a certain amount is not only admissible by the rules of the trade

(2 to 5 per cent.) but few of the shell-lacs that are regularly exported can

be said to be entirely free from resin. During seasons of high prices the

proportion is often, however, raised until it passes from the condition of

permissible admixture to what might be called criminal adulteration.

Lac Fusing.—The specially washed and bleached lac, mixed with its

required proportions of arsenic and resin, is now (by the hand manufacture)

placed within long narrow bags (20 feet by 2 inches). For one quality of

lac American drill is necessary, for another a cloth specially made at the

Cawnpore cotton mills is preterred, and for a third two bags are required,

one within the other. After being charged the bag is arranged in front of

a long open fire and so fixed up that it may be twisted the while it is being

moved slowly along. The foreman operator sits on a little raised mud

platform, on the immediate left of the fire and slightly behind it.
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his left hand he holds the end of the bag and resists the twisting action
produced by his assistant. The fused lac, in the portion most exposed to

the dry heat, is thus squeezed through the bag. Every now and then the
foreman gives his end of the bag a reverse twist, and this causes the portion
from which the lac has been removed to coil up like a rope. Steadily the
bag is drawn forward as portion after portion is exhausted. With his

right hand the foreman wields at intervals three weapons—one a long iron

hooked poker with which he stirs the fire : a wooden spoon with which he
every now and again sprinkles with water the tiled floor in front of the
fire : and an iron scraper with which he removes the molten lac as it oozes
on to the surface of the bag and allows it to drop on the damp floor. If

not sufficiently cooked, the fused lac is picked up from the floor and placed
once more on the top of the bag and fused again, and even two or three

times. There seems to be great skill in knowing when the lac has been
cooked to the proper extent. It is freely admitted that the hand-made lac

possesses certain properties never attained by the steam-machinery factories.

Shell-lac.—The next stage is the production of shell-lac. For this

purpose a mass of molten lac is handed to an assistant and placed by him
on an earthen or zinc tube filled with hot water (or on a green banana
stem) fixed in the ground at an angle of about 45° to the floor. By means
of a ribbon of palm-leaf stretched between the hands, the assistant spreads
the lump of molten lac into a thin skin perhaps one-eighth of an inch in

thickness. But in this operation, which looks so simple, great skill is

required in exercising just the right pressure to cause the lac to spread out
in a compact sheet of uniform thickness. The sheet or skin is now clipped

off the tube, trimmed into a rectangular form, and handed to still another
assistant, who, carrying it in front of the fire, seizes it between his toes,

teeth and hands, and widening his legs as he expands his arms and
Hand-stretching, straightens his body and neck, stretches the sheet into three or four times

its original size and reduces it to the thinness of tissue paper. It is then
laid on a mat and allowed to cool gradually.

When quite cold the sheets are given to persons who assort them ac-

cording to colour and break out all impurities and darker coloured portions.

The rejections either constitute lower grades or are mixed with dark-

coloured seed-lac and used up in the manufacture of shell-lac where colour

is no objection. In the production of garnet-lac, the sheets are taken at

the hot-tube stage, no further stretching being necessary. Garnet-lac is very
largely, however, the special product of the steam-power factories. As
its name implies, it is of a deep rich red colour, and is in demand for indus-

tries where colour is not a disadvantage. In the preparation of button-lac,

the molten material is not stretched at all but is simply allowed to drop on
to a smooth substance, such as a green leaf-sheath taken from the banana
stem. Garnet and button lacs contain as a rule no arsenic, though they
may possess a high percentage of resin.

The refuse that remains in the melting-bags is removed and the bags
cleaned by being boiled in alkali. The refuse is then made into large

circular cakes 6 inches in diameter and 1 inch or more thick. These are

very possibly the " great cakes " alluded to by the East India Company as

procured in 1816 from Agra, as also the lump-lac of the early commercial
returns. They are sold, like the khud and gaud, to the manufacturers of

sealing-wax, bangles, toys, etc., and by the cabinet-makers such crude lacs

are largely employed to cover up cracks in wood.
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^,.» ,. V THE uses OP LAC.
Lac enters into the af^iculturol, ooaunsroud, artistic, nuii>

meatio timl 8iu;re<l foeliii^H uiui ont«rpriaM of th* ptoptt of Ifvii

liardly uppreciated by the oniiiuiry ODMrver. Th« aiciataoco of t

inuuitieti, in the agricultural and forest trsot«, is iitude luora tolsrai

income derived from the collection of tlio crude article. Ev«r\
carpenter, curtwright, turner and Hhoenkoker. uiul all fhwn anU>-
some fonu or other every day of their lives. Tlio blamishMi
plugged up and concealed by crude l»c, and tlie surfacca ar«
or coloured with lac where colour is desired. Coloured la

place of the oil paint of £uroi>e. The silver and ooppersnutiMi uiupti>,v a
resist bed upon which to Ikanuuer out or punch oertain of their wares.
means of lac, coloured ornamentations are made on copper and l>

also on ivory. Lapidaries construct grindstones uf the sauu* ma' i

SiUid and with it cement blade to huft in knives and swords (p. '

bookbinders, and makers of smoking-pipes all need lac as a varnish or ^
material. Jewellers load hollow gold and silver ornaments with it.

stones in these by its means. The makers of the humbler per-^

prepare most of their wares almost entirely of lac. Indeed it i>

that one of the very earliest utilisations of lac wan this very preDarntiui.

jewellery. Lastly, in the hands of the lac-turner and toy-tuaiker lao i

But let it be here observed it is desirable to call this lac-work and t .

lacquer for the art practised in Burma and Japan, where a vegetable oleo-resm
is the cliief material, not the animal resin-lac.

The turner (kfuirddi) with his lathe is met with in every village of India, and Turnery
has an assured position in the conmiunity. He prepare* tovH. n»»«M «»f boxes,

bed-posts, pdnddns, hukka mouthpieces, and decorates a fr im-
plements, etc., etc. The pigments employed are orpii; lead,

red mercury, Prussian blue, lamp-black and indigo. 1: .uiline

dyes have been much used, with the result that the del have

almost disappeared and the articles made at the pren^ ;.: :.- - —* .arnish

to such an extent as to render them no more desirable ornaments. Metallic

results are produced by mixing the lac with powdered mica, with powdered
tinfoil, with imitation gold leaf, or with an amalgam of mercury, lead and tin.

These metallic materials, if used in large particles, give a quaint mottled

appearance and simulate the grain of stone, thus often producing a rich effect.

In the preparation of coloured lac, shell-lao is melted over the fire imtil it be-

comes plastic. It is then placed on a stone and a small quantity of pipmnt
(previously dissolved in water or absorbed by oil) is deposited within a li.ll v.

formed on the surface of the lac. This is closed in and the lac liammered. tli.iv

piilled out with the hands, doubled up, hammered, and pulled out again and
again, until the coloiu* becomes uniformly intermixed. The hammering com-

municates heat so that the mixture gradually assumes the consistence of india-

rubber. The coloured lac is then formed into sticks the length and thickness

of lead pencils, or thicker as may be desired. These sticks of sealing-wax, as

they may be called, are kno\vn as batti/t and are the form in which both the lac and

pigment' are applied to woodwork. After the article has l>een prepared and

smoothed, a 6a«i is pressed against it as it revolves on the lathe. The lieat

generated melts the lac and thus colours the wood irregularly. The colour is then

diffused by a small piece of hard wood pressed firmly on the revolving article.

Lastlv, a cotton rag, dipped in sweet oil (preferably Sesamum), is next applied

to the revolving article, and this imparts a lasting polish to the lac surface.

Obviously, therefore, the first conception in lac ornamentation must be a du-ect

adaptation to a revolving object, hence the articles are either uniformly coloured

in one shade or are ornamented by rings and bonds of different colours. In the

higher flights of lac-tumery and in the metal and ivory ornamentation with lac,

however, a diversity and richness in effect are produced tliat have to be eeen to

be fully appreciated. The chief types of this work are designated :—
1. Plain ornamentation. 5. Painted Ornamentation.

2. Abri or Cloud Work. 6. Tinfoil Ornamentation.

3. Atiehi or Fire Work. 7. Lac Ornamentation to Metal Ware.

4. Nakshi or Pattern Work. 8. Lac Ornamentation to Ivory.

9 Value of Lac in Inlaying.

For timbers suitable for turnery and lac-work see Btunu (Boxwood SulntHute*),

p. 190.
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The reader who desires particulars regarding these various art utilisations

should consult the special Agricultural Ledger mentioned above, as also Indian
Art at Delhi, 1903. I have gone into the above details of Indian methods and
experience from the belief that they throw some sidelight on the nature of lac.

The systems of work mentioned are mostly very ancient. Barbosa, Garcia de
Orta, Terry and other European travellers give such details regarding lac

turnery, for example, that there can be little doubt the art was as fully known
three or four hundred years ago ae it is to-day. But it is singular that no mention
is made by any traveller of having seen lac factories in India, or even of the
manufacture of shell-lac, till the early decades of the nineteenth century. It is

not clear when and how that name came, in fact, into use. Pomet (Hist. Dru^s
(Engl, transl.), 1712, 202-4) describes the molton lac being (in Burma) spread out
on marble surfaces, but does not call the article thxis produced shell-lac. That
name was, however, used by James Kerr in 1881 and by Vincent in his Appendix
to the translation of the Periplua (ed. 1800, 25), so that it had by then come into
general use. The production of lac in former times thus appears to have been a
village craft practised all over India, which was most likely not concentrated into
factories till the European demand arose.

European and American Uses.—The uses of lac in Europe and America are
similarly very varied. Perhaps its most important applications are in the manu-
factiu*e of spirit varnishes (French polish) and in the supply of the chief material
of sealing-wax. Large quantities are employed as a stiffening material in hat-
making, as a cement, as an ingredient in lithographic ink ; and as modern demands
it may be mentioned that lac is largely employed in the manufacture of gramo-
phone records, as an insulating material in electric appliances, etc. Through
the last-mentioned utilisation a fresh impetus has been given to the traffic, which
perhaps largely accounts for the recent expansion of the exports from India.

TRADE IN LAC.
The first recorded exports of lac to Europe, as already stated, took

place about 1607, but for nearly two centuries the traffic was entirely a
Native commodity, as it had been still earlier (while in the hands of the

Arab traders). Milburn {I.e. 217) tells us that the exports from India

in shell-lac were in 1805, 2,377 cwt., valued at £12,978, and that in

1808 they stood at 239 c\vt., valued at £1,243. The trade was thus not
well established, and the expansion had been slow, for even in 1839 the

total exports in " lac-resin " were only 7,226 cwt., and in 1840, 6,043 cwt.,

and, correspondingly, in 1839 the " lac-dye " stood at 4,756 cwt., and in

1840, 5,440 cwt. But in 1868-9 the shell-lac sent to Europe had reached

a valuation of just under 12 lakhs (£80,000), and that of the lac-dye of

8 lakhs of rupees (£53,300). Since then the trade in lac-dye has gradually

disappeared, while the exports of shell-lac have expanded to over two crores

of rupees (£1,400,000 at present rate of exchange). This state of afiairs

is, perhaps, best exemplified by the following table :

—

Exports of Lac-dye and of Shell-lac from India.

Lac-DYE. Shell-lac.

Cwt. Rs. Cwt. Rs.

1868-9 17,748 7,96,655 43,740 11,65,739
1878-9 8,261 1,95,285 64,498 22,24,843
1888-9 333 8,038 81,390 31,94,125
1898-9 • . • . 146,395 70,07,781

Modern Demand
for Shell-lac.

1899-0 1 24 195,239 92,65,600
1900-1 1 14 193,318 91,02,207
1901-2 123,226 77,03,615
1902-3 195,787 1,57,34,872
1903-4 178,497 2.18,30,905
1904-5 193,305 2,58,93,713
1905-6 217,593 2,64,53,774
1906-7 205,473 2,89,75,551

(=£1.931,703)
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LOCAL TRANSACTIONS
TACHABDIA

Tm4«
I have not dealt with the bUtton-Uo nor with the unnmnnlMttired

forms of lac, since the exports of these are oomparfttively animpofi*
ant. The figures as they stand exhibit strildngly the way in which
the traffic in the resin-lao has compensated for the loss of the trade
in lac-dye.

Production and Local Traffic—In the return of railbome traflSc, Ue Prodno-
is not treated under its sepanite headings, vir. of stick, seed, shell'lfto, etc, t^»*
but collectively. In 1906-7 the total quantity shown as exchanged came
to 446,574 cwt. Of that amount, Bengal is exhibited as having exported
172,614 cwt., chiefly as follows :— 122,155 cwt. to (JalcutU, and 00,076 cwt.
to the United Provinces. On the other hand, the United Provinces ex-
ported 134,356 cwt., almost entirely to Calcutta. Next come the Central
Provinces with an export of 45,430 cwt., chiefly to the United Provinoes.
Lastly, Assam exported 35,159 cwt. entirely to Calcutta. It has already
been shown that the lac factories of India are almost < > IGrzapore jiifMMn and

in the United Provinces and to Calcutta in Bengal. 1 -.. - unts for the o**«"^

traffic being toward these centres. But all over India small quantities

are worked, so that the statistics of lac factories by no means convey a
full conception of the Indian production and consumption. For example,
the Indian dyers, when they use lac-dye, prefer to obtain it direct from
the stick-lac, so that they are continually producing a certain amount of

seed-lac, which they dispose of to the local dealers and lac manufacturers.

It is, however, probably correct that the railbome traffic gives us the only

satisfactory' indication obtainable of the chief items of production. A total

supply of 446,674 cwt. of stick-lac should be more than sufficient to furnish

the raw material for the export of 205,473 cwt. of shell-lac. The pro-

duction of the registered lac-factories is commonly believed to represent

two-thirds of the actual production, so that one-third (or thereabouts) of

the annual supply escapes all trade registration.

Receiving Countries.—Another feature of importance may be here

stated, namely the direct dealings of India with Europe a' ' i'-a

instead of through the United Kingdom. The follovs-ing da^- of

the returns for the past twenty-one years will exemplifj' this feature :

—

Analysis of the Exports of Shell-lac from India.

Share o(
R4CM«r«d
OonpAotaa.

Countries.

1885-6.

Cwt.
72.463
24,797
13,483

1890-1. :
1896-6. 1900-1. 1005-6.1 1906-7.

To:—
United Kingdom
United States
Continent of Europe .

.

Cwt.
56,391
41,684
12,165

Cwt.
76,793
46.273
37.323

Cwt.
55.689
68.660
65.94Q

Cwt. j Cwt.
51.699 43,837
110,550 109.047
51,898

1

^48.020

Total (includes above
and all others) 112,116 112,495 162.686 193.318 217.593 , 205.473

It will thus be seen that, while the exports from India have steadily

expanded, the share drawn by the United Kingdom has not maintained

its supremacy. America has become by far the most important single

consuming country for lac, and what is still more remarkable, all the

finer grade lacs go to the States and are purchased direct iiom the

factories and not through Indian or British merchants. The traffic

is, in fact, controlled by the United States dealing with the manu-
facturers direct. The possibilities of expansion are also extremely

problematic.
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THE TAMARIND TREE
TAMARINDUS
INDICA
Tamarind

The following statement classifies the foreign exports from India during

the past three years :

—

Electric
Appliances.

D.E.P.,
vi., pt. iii.,

404-9.
Tamarind.

Qualities.

Seasons.

Action of the
Leaves.

Planting.

Sowing.

Oum.

Dye.

OU.

1904-5. 1905-6. 1906-7.

Shell-lac

Button-lac .

.

Cwt.
193,305
34,276

Rs.
2,58,93,713
38,70,479

Cwt.
217,593
41,851

Rs.
2,64,53,774
44.41,287

Cwt.
205,473
37,117

Rs.
2,89,75,551
44,45,914

Total
Stick- and

Seed-lac .

.

227,581

11,152

2,97,64,192

9,41,104

259,444

11,004

3,08,95,061

7,79,613

242,590

15,188

3,34,21,465

12,86,242

Grand Total
of Foreign
Exports .

.

238,733 3,07,05,296 270,448 3,16,74,674 257,778 3,47,07,707

It will thus be seen that during the years 1903-6 the exports of shell-lac

have increased by 12"56 per cent, in quantity and by 21*63 per cent, in

value, while button-lac has correspondingly expanded by 22'1 per cent.

in quantity and 14'75 per cent, in value. On the other hand, the traffic in

the raw material has, if anything, declined. Everything points to a con-

tinued expansion of the traffic in connection with the necessities of electric

appliances.

TAMARINDUS INDICA, Linn. ; Fl. Br. Ind., ii., 273 ; Gamble,

3Ian. Ind. Timbs., 1902, 278-9 ; Prain, Beng. Plants, 1903, i., 444 ; Brandis,

Ind. Trees, 1906, 252-3 ; Hooper, Agri. Ledg., 1907, No. 2 ; Leguminos^.
The Tamarind Tree, amli, tintiri, tintul, koya, puli, chinta, jojo, chinch, neddi,

shenta, sitta, Jcarangi, hunase, magyi, etc. A large evergreen tree, culti-

vated in India and Burma as far north as the Jhelum, in the Central

Provinces, Central India, and many parts of Southern India ; it is also

found self-sown in waste and forest lands. Is said to be indigenous in

Africa. According to Dutt, it was known to the Arabs as Tamare-Hindi,

from which is derived Tamarind.
Firminger {Man. Gard. Ind. (ed. Cameron), 254-5) speaks of three sorts—(1)

the sour-frnited, (2) the sweetish fruited, and (3) the red-fruited. The last-

named has the pulp of a rose-red colour and is considered the best, being the
kind always employed, when obtainable, for preserving. It flowers in April and
May, and yields its fruit in the cold season. The Nati\'es have an aversion to

sleeping under its shade because of the supposed acid exhalation from the leaves.

On this subject. Gamble writes me :
" I can testify that the leaves of the tamarind

corrode the cloth of tents pitched under their shade. This happens in wet
weather. The leaves fall on the tents, and in a day or two the cloth is decom-
posed in holes." Regarding cultivation. Woodrow says :

" This tree delights in

a deep alluvial soil, and in such a position forms one of the most handson^e
landscape trees in this country : but it will also grow on decayed trap soils where
few trees will thrive without free watering. For planting get a hole at least

3 feet deep and 3 feet wide prepared, fill to 6 inches above the surface with
good soil mixed with some old manure. Let the surface be raised at the sides,

so as to prevent water running off, and sow a few seeds at the beginning of the
rains, then protect them with some thorny branches, which should be afterwards
removed, the surface stirred, and the thorny branches replaced once in three
months."

Properties and Uses.—It yields a dirtyGum of no value, and according to Prebble,
old trees are sometimes seen to have a liquid exudation consisting of calcium oxalate
(Pharmacog. Ind., i., 533 ; Kanny Lall Dey, Indig. Drugs, Ind., 1896, 310). An
infusion of the leaves is believed to yield a red Dye and to impart a yellow shade
to cloth previously dyed with indigo (Atkinson). Leaves, flowers and fruits are

also employed as auxiliaries in dyeing, especially with safflower. An Oiii of an
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TARAKTOOBNCM
PREPARATION OF TAICIBWDB KUinu

Chatilmagf
amber colour is prepared from the MMla by expwMion. Fkom • ywy iWMl*
period the tree haa been vaJtied in Sanakrit Mbdioim* aa an aatiaeorbatia kk pl««« lUdtdaa
of limejuice. und ncuordinKly the fruit ia offloinal in nuxiani PtiamUMOpCBiM.
The fruit iit h large swollen pod. 4 u> 6 inohe« long, filled with Ml add pmlp.
It matures in February and i« largely uaed tm FooD. being a favourtU infradlanl rood.

in curries and chutnieH, and for pickling flah (aee fllh* p. 647). It im aMO an**
pluye<l in making a oooUuk drink or sherbet. According to frf*"*"*^- Dhargal
Ker {Therap. of Indig. Veg. Drug; Bombay, 1899. 16. W. 88). the almb*! k *
useful laxative for children. Marco Polo (ed. Yule, ii., 328) nMotlona tamm inii
and eeawater being used as an emetic preparation.

According to a recent writer {Philippine liurta- * A—: . Prtt» BuB.,
No. 6: Trop. Agrist., Nov. 1906, xxv.. 087-8), '" In i tJie average
annual yield from an adult tree is 350 pounds of podn, uka to about Ttal4.

200 pounds of the prepared fruit pulp." The same writer state* that a new
market has recently sprimg up for the tamarind in Genoa, where the pulp is am-
gloyed in the manufacture of syruiis and sweetmeats. The East Indian tamarinda. Sjiopa
e says, are packed in salt, but the best market now uemnm to be for the unaaltad SaUsd aa4

article, of the preservation of which in Jamaica he gives the following aoooont:— UraslHil

" After gathering, the ripe pods are first stripped of their outer ahalla and the Pnpsrrttoe.

pulpy contents ore laid down in the bottom of wooden casks or barreU, and there
sprinkled over with a layer of cheap, low-grade sugar. Then follow alternate
layers of fruit and sugar, until the receptacle is filled to within 8 to 10 centi-

metres. The whole is now covered with boiling-hot sugar, headed up, and is

then ready for export. So packed, tamarinds may ha preserved for year*
witliout deterioration." He also adds, " The current price of salted tamarind
in the Bombay market is at this time only about $30 per long ton of Madras
fruit and S40 for Calcutta fruit, while the prevailing average price for the
sweetened Jamaica fruit in the Genoa market for nearly a year past haa been
about 40 liros per 100 kilos (220 pounds) or, in our values, about $80 gold per
long ton."

The seeds, boiled or fried after removal of the outer skin, are also eaten by BMds.
Natives, especially in times of scarcity, while the seedlings, leavee and even
flowers, are utilised as food in various preparations. Cameron mentions a cement C«m«iiL

or paste aa mode from the seeds which is used in dressing country-made blankets.

The Wood is regarded as very durable, and is highly prized, though difHcult to Wood,
work. It is used chiefly for wheels, mallets, planes, furniture, rice-pounders, oil

and sugar mills, and is excellent for turnery. It is also valued for fuel when
great heat is necessarv. [Cf. Baber, Memoirs, 1519 (I^evden and Erskine, transl.),

1826, 341 ; Mesua, Opera (ed. Marinus), 1562. 52 : Garcia de Orta, 1563, CotL,

liii. ; also in Ball, Proc. Roy. Jr. Acad., ser. 3, 1889-91, 676 ; Acoeta, Tract. De
laa Drogaa, 1578, 66 ; Prosper Alpinus, De PI. JEgypti, 1592, 15 ; Ligon, Hist.

Barbados, 1657, 09 ; Bontius, Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. re Nat.

et Med., 1658, 94 ; Mandelslo, Travels Ind., 1662, in Olearius. Hist. Muscovy, etc.,

149 ; Fryer, New Ace. E. Ind. and Pers., 1675 (ed. 1698), 178 ; Labat. Nouv. Voy.

aux Isles de UAmerique, 1724, ii., 192; Milbum, Or. Comm., 1813. ii., 276; Heyne.
Tracts on Ind., 1814, 18 ; Paulus /Egineta (Adams, transl. and Comment.), iii.,

439-40; Cameron, For. Trees of Mysore and Coorg, 1894, 109-10; White and
Humphrey, Pharmacop., 1904, 491-2 ; Basu, Agri. Lohardaga, 1890, pt. i., 131-2 :

Banerjei, Agri. Cuttack, 1893. 198 ; Duncan, Monog. Dyes and Dyeing in Assam.

1896, 51 ; Dutt, Mat. Med. Hind., 1900. 157-8 ; Ponder and Hooper, Mat. Msd.
Ind., 1901, 64; Woodrow, Gard. in Ind., 1903, 280; Ghosh, Treat. MaL Med..

1904, 619.]

TARAKTOGENOS KURZII, /i/»*f/, iii Jaurn. Aa. Soc. Beng., pJB-P-

1890, lix., pt. 2, 121-4 ; Gamble, Man. Ind. Tiinhf., 42 ; Prain, Bcng. Plants.
JJ^'^^Jf

®-

1903, i., 231-2 ; Hooper, Agri. Ledg., 1905, No. 5 ; also Rrpt. Labor. Ind. niugra,
Mus., 1905-6, 29-30 ; Bixine^, The Chaulmugra Oil, chaulmugra, kalaw-

bin (the tree), kalawthee (theseeds), toung pung, etc. A large tree, 40 to 60

feet high, of the forests of Sylhet, Chittagong and Burma. The seeds

yield the true chaulmugra oil, long supposed to be the product of GtfH»'

cai'tlin odorata.
The identification of the true source of the chaulmugra seed originated witiia
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THE TEAK-WaOD TREE 'i

Seed.

TECTONJCHAHAT
ORANDIS
Teak
Confusion in the French pharmacist, G. Desprez. In 1899 he discovered that the seeds received

in Europe did not belong to Gynocavdia. oilorafa and the fact was communicated
to Lieut.-Col. D. Prain, who had found about the same time that the seeds sold

in the Calcutta bazars were not those of a (fyuttcartiln, and subsequently that
the tree which yields the chaulmugra seed was Tafnktnucnon tiurxH, a plant
described by Sir George King in 1890. The two seeds can bo easily distinguished.
ctynoenraia. is about one-half shorter than that of Tnraktogenoa. The shell of
Gynocaraia is thicker and harder, marked on one side by a few radiating ridges

or furrows, and the kernel is pale yellow. The shell of Tafaktogenon is plain and
the kernel dark-coloured.

Chaulmugra Oil has long been known and used in India as a reniedy for

cutaneous diseases, and has become a drug of some importance in European
practice (p. 204). A full account of the history and composition of the oil is given
by Hooper. The seeds are brought to Calcutta, chiefly from Chittagong, and are of

two kinds— (1) mature seeds with brown kernels, rich in oil ; (2) immature seeds
with black kernels, poorer in oil. The seeds arrive in the market at the end of

the rainy season in November and December. At present the price of the seed is

stated to be Rs. 3 to Rs. 4 per maund at Chittagong and Sylhet, and the Calcutta
price Rs. 6-9 per maund. To extract the oil the kernels are separated from the
shells and dried in the sun. They are then pounded with a pestle and mortar, and
the broken kernels put into canvas bags and the oil expressed with the aid of fire

in a castor-oil mill. The oil is of two kinds—(1) clear, bright, straw-coloured ;

(2) muddy and precipitating a sediment of earthy colour. One maund of oil

is obtained from 4 to 5 maunds of seed. The price of the oil is Rs. 60 per
maund. [C/. Mason, Burma and Its People (ed. Theobald), 1883, ii., 646
(Gynocardia) Pharmacog. Ind., i., 142-6 ; Bories and Desprez, Contrih. to Study
of Gynocardee Chaulmoogra Oil, 1898 ; Holmes, Pharm. Soc. Mus. Rept., 1903. 57
Power and Gornall, Constit. of Chaulm,oogra Seeds, Wellcom,e Chem,. Res. Lab.
1904, No. 45 ; Constit. of Chaulmoogric Acid, No. 46 ; White and Humphrey,
Pharmacop., 1904, 555-6.]

Oil

CMttagong.

Season.

Expression of

OU.

D.E.P.,
vi., pt. iv.,

1-14.
Teak.

Areas.
Indian.

Burman.

TECTONA GRANDIS, Linn. ; Fl. Br. Ind., iv., 570; Stat. Atlas

Ind., 1895, 29-31 and map; Gamble, Man. Ind. Timhs., 1902, 526-34;

Prain, Beng. Plants, ii., 828 ; Cooke, Fl. Pres. Bomb., 1905, ii., 424
;

Brandis, Ind. Trees, 1906, 505-6 ; Verbenace^. The Teak Tree, scigun,

sdkhu, chingjagu, sag, sigwan, khaka, teka, loheru, sdgwdn, tegu, tekku, pedda

teku, tyagada mara, jddi, kyun, etc. A large deciduous tree, indigenous in

both peninsulas of India. The wood is that chiefly exported from India,

more particularly Burma, and is the most important building timber of

the country.
Gamble discusses the teak areas under two divisions, the western or Indian

and the eastern or Burmese. " The Indian region has for its northern limit the
rivers Nerbudda and Mahanadi, but here and there it may occasionally be found
north of this line, as in Jhansi and Banda, while south of it, it scarcely occurs in

Orissa or the Circars. It is found in deciduous forest, but is not gregarious ; and
the localities where the most important forests are fomid are ( 1 ) Chanda district.

Central Provinces
; (2) North Kanara ; (3) Wynaad, especially the tracts known

as Benn6 and Mudumalai ; (4) the Anamalai hills; (5) Travancore. There are

also considerable extents of teak forest in other parts of the Central Provinces ; in

Berar and Bombay ; on both sides of the Godavari in Bhadrachalam, Rumpa
and Yernagudem ; in the Nallamalai hills of Kurnool and Cuddapah ; in South
Arcot and in Mysore. But teak may be found sporadically in places in forests

throughout the Indian region, and even in such very dry apparently barren rocky
hills as those of Western Karnul and Bellary, patches of stunted more or less

gregarious teak are not uncommon. In the Burmese region, teak is chiefly found
in what are called by Kurz the ' upper mixed forests,' which occupy the parallel

ranges of (1) the Arrakan Yoma, eastern slope ; (2) the Pegu Yoma ; and (3) the
Martaban hills and the hills which continue these ranges northwards. The
northern limit, according to J. W. Oliver, is about Myitkyina and Kamaing, in

lat. ^5° 30', though there it is mostly of stunted growth. Teak has been largely

planted about stations all over India, even so far north as Saharanpur, Dehra
Dun and Lahore, in avenues and gardens ; and forest plantations have been made
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REQUIREMENTS FOR

itx mHny provinoeH. the oliiAf of wliioh ia that «t Nil«inb6r in
hv Mr. Conolly. who was Collector in 1H44. In Bengal U ha* baeo gfwSs
Kaptai in Chittagong and Bainunpokri in the D«rieoUn|{ Terni ; wul in tiM
Amam Valley there ia a plantation a« far up a« M«kam naar Dibrugarh."

Cultivation and Management.—The above paregimph gnrw & Moaial
idea of the distribution of teak throughout India and Burma. For nirthtf
details regarding the distribution and general manag«m6nt of t«alc planta*
tions the reader might consult the Dictionary {l.e, 5-10), where particulars
will be found of climate, soil, cultivation, 8e«d, nunories, growth, felling

and diseases. The voluminous Forest Administration Reports and Workimg
Plana issued by the Imperial and Provincial DepartmMita of India and
Burma, as also the pages of the Indian ForeHer, are full of much important
and practical information. {Cf. Brandis, Teak Forests of Pegu, 1856.] Bat
the follo>\'ing are a few of the more important facta relative to the growth
of the tree. It is said to thrive best with a mean average temperatore of

between 72" and 81°. Regarding the large plantation at Nilambur in

Malabar, Percy Lushington {Rep. and Working Scheme of Nilambur Teak
Plantat., 1898, 41) states that " the distinguishing characteristic of th«
Nilambiir climate is its damp heat so favourable to rapid growth. The
temperature in the shade ranges from 75° to 95°. The average rainfall for

the past ten years is 94*5 inches." He then explains that the soil of the

plantation is very varied, alluvium overlying gneiss rock or laterite derived

from the hills. Gamble states that teak thrives beet on sandstones and
metamorphic rocks, but may also be found on trap, laterite and even
limestone. At the Nilambur plantation it has been recorded that the teak

growing on alluvial soils was of first class ; that on laterite second class.

Damp alluvial soils are, however, unfavourable, and there must be good
drainage if straight timber is to be obtained. The tree also requires full

light for its head and free circulation of air. It seeds freely even when
young, and the seed germinates well if it gets sufficient warmth and
moisture. According to Gamble, " germination is best if the seeds are

simply mixed with sand and dead leaves after being thoroughly soaked."

J. W. Oliver says that in Burmese taungyas the practice is to spread the

seed in a corner of the area chosen for the plantation, and then pick out and
transplant to their proper places those which germinate. Gamble then con-

tinues, " as teak has an enormous tap-root, which resents being cut, the

seedlings cannot be kept long in nursery, but must be planted out when
quite small, and succeed best when planted out straight into the forest

after germination," as has been mentioned above ;
" but when this is not

feasible, basket or pot plants will give good results." Mcintosh {Ind.

For., 1905, xxxi., 129) observes that at Nilambur the seed is collected in

February and sown early in April, after ha\'ing been soaked for forty-eight

hours in water. With copious waterings the seeds germinate in fifteen

to twenty days. Regarding the management of natural teak forests,

Oliver says that reproduction of teak is hardly satisfactory unless the

forest is burnt, because, being usually mixed with bamboo, shade is too

dense until the bamboo flowers, and then, unless the forest is burnt over,

the bamboo seedlings choke such teak plants as may germinate. Gamble,

summarising the Working Plans, savs :
" It has been a8certaine<l by ex-

perience that great improvement takes place if certain well-defined opera-

tions are carried out, and these are usually prescribed. They are-—(1)

not to girdle isolated trees unless vrith the object of reUeviug existiiig

seedlings
; (2) to leave sound trees, likely to improve, in localities whence
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TECTONA
ORANDIS
Teak

THE TEAK-WOOD TREE

Trees to Acre.

Age.

Yield.

Profit.

Tar.

Dye.

on.

Wood.

Theory of
Durability.

Great Age.

Weight

Does not rust
Iron.

Carving.

Trade.

large timber can be extracted
; (3) to fell and not girdle trees attacked by

epiphytic Ficus; (4) to continue taungya plantations with energy, and
to weed such plantations regularly

; (5) to sow or plant up areas of flowered

bamboo
; (6) to pay much attention to creeper-cutting." According to

P. Lushington [I.e. 67-8), the method adopted in the Nilambur plantation

is " a system of high forest with a clean felling of the final crop and artificial

regeneration. The felling to be accompanied by thinnings with a view to

the improvement of the final crop. The felling to commence not earlier

than the year in which the average girth at breast-height will be 6 feet

6 inches. The measurements taken show that the centre girth will not be
less than 4 feet 6 inches. On first-class soil the final crop should consist

of not less than forty trees, and on second-class of not less than fifty per

acre." Lushington further states " the age of exploitability has been
found out to be 95 years on first-class, and 140 years on second-class soils."

" The total yield per acre on first-class soils is 3,000 cubic feet per acre,

and on second-class 2,000 cubic feet per acre. The annual yield, if spread

over 50 years, will be 147,910 cubic feet of first-class and 73,780 cubic feet

of second-class timber. According to the present market this will fetch

not less than Rs. 3 per cubic foot standing for first class, and Rs. 2 per

cubic foot for second class. The total revenue to be derived will, therefore,

be Rs. 4,43,730 and 1,47,560 = Rs. 5,91,290, or with the net profit derived

from miscellaneous sources such as third-class bamboos, etc., may safely

be fixed at 6 lakhs per annum."
Minor Products.—A somewhat liquid, black tar may be prepared by destruc-

tive distillation of the wood ; this is iised for medicinal ptirposes in South India
and Burma. The leaves yield a dye, of which little is known, and are employed as
food for the tasar silkworm (p. 1005). An oil is also extracted from the wood,
used in Burma as a medicine and as a substitute for linseed-oil in painting.

Wood.—Teak owes its value chiefly to its great durability, ascribed to

the fact that it contains a large quantity of fluid resinous matter, which
fills up the pores and resists the action of water. As manifesting its dura-

bility, mention may be made of the fact that the great umbrella over the

Htee in the Karli cave is still in existence, though it is most probably at

least two thousand years old. Gamble observes that the weight may be
taken at approximately 45 lb. per cubic foot and the value of P (the co-

efiicient of transverse strength) at 600. When quite fresh teak hardly floats,

but when seasoned it floats easily. The oil in the wood prevents its getting

waterlogged, and seems also to safeguard it against weevil and other

timber-boring insects. It is specially valued because it does not rust

the iron with which worked up. It is exported chiefly for shipbuilding,

especially for the decks of vessels, for the construction of railway carriages,

and for the best class of house-carpentry, being admirably suited for stair-

cases, balustrades, door and window frames and furniture. In India it is

used for all purposes of house- and ship-building, for bridges, railway-

sleepers, furniture, shingles, etc. It is used for carving, the Burmese
carved teak-wood being especially noted ; in Burma itself carved " kyaungs,"

or monasteries, are prominent in almost every village of any import-

ance (Gamble, I.e. 532). The ease with which teak-wood lends itself to

carving has, in fact, originated special art conceptions ; these may be
learned by perusal of the observations on this subject recorded in Indian

Art at Delhi in 1903 (100, 124, 129, 135-40).

Trade.—Grave apprehensions have on more than one occasion been

expressed that the diminished supply and high prices of late years favour
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the substitution of oth«r woods to tho p«miAnent injury of th« totk-wood
trade (Hauxwell, in Ind. For., 1905, xxxi., 618-35).

' No itAtastki an
available of the Indian internal trade by rail and river, but the trmnto

actions by coast show that a large demand exist* in India for ieak-wood*

This demand in former years was almost entirely supplied by Bona^ Imt
in recent years, as will be seen, one of the chief features of the presently
Indian trade in teak has been the gradual displacement of the BurmcM
timber, especially in the Bombay market, by wood imported from 8uun
and Java. Turning to the coasting trade, we find that for the fiveyMUS
1900-1 to 1905-6, the registered imports averaged annually 116,899 eabie

tons, valued at Rs. 93,38,559, and the registered exports 134,142 cubic tons,

valued at Rs. 86,70,414. In the last year, 1905-6, theexporU were 131,468

cubic tons, valued at Rs. 88,25,140. Of this Burma exported 85,749 cubic

tons (to Bengal, 47,578 ; to Madras, 24,253 ; to Bombay, 11,870) ; Bombay
44,084 cubic tons (to British porta within the proNnnce, 26,410 ; to Kathia*

war, 9,599) ; Madras, 1,469 cubic tons (to Kathiawar, 654 ; to Bombay,
265 ; to British ports within the province, 195) ; Bengal, 153 cubic tons (to

British ports within the province, 113; to Madras, 39). Perhaps it may be

said that an important feature of the Indian traffic in teak-wood is tho

imports brought across the land frontier. In 1899-1900 these were

73,912 tons, valued at Rs. 44,16,143, which came from Karen-ni (43,434

tons) and Zimme (19,067 tons). Five years later the imports were valued

at Rs. 54,34,063—imported by the Salween. [C/. Dipl. and Cons. Repts.,

1902, 6-11 ; 1903, 4^.]
With regard to the foreign trade, as already pointed out, the chief

feature has been the rapid rise, within recent years, of a large import trade

in teak from Siam, Java and the Straits. The figures of Imports for the

years 1901-2 to 1906-7 have been—1901-2, 17,842 cubic tons, valued

at Rs. 13,03,968 ; 1902-3, 32,081 cubic tons, valued at Rs. 24,96,31 7 ;

1903-4, 34,588 cubic tons, valued at Rs. 30,55,695 ; 1904-5, 46,915 cubic

tons, valued at Rs. 42,46,190 ; 1905-6, 71,676 cubic tons, valued at

Rs. 62,17,331 ; and 1906-7, 61,696 cubic tons, valued at Rs. 60,71,557.

Almost the whole quantity comes from Siam, whose exports to India during

the years in question increased from 17,572 cubic tons in 1901-2 to 61,657

cubic tons in 1905-6, and in value from 12 to 53 lakhs of rupees. Three-

fourths of these imports go to Bombay and the remainder chiefly to

Bengal. Turning, by way of comparison, to the latest figures of the

coasting trade, we learn that in 1905-6 Burma consigned to Bombay

11,870 cubic tons, -while the supply of foreign teak, almost entirely Siamese,

in that year amounted to 53,253 cubic tons. Noel-Paton points out

{Rev. Trade Ind., 1905-6, 44) that "practically the whole of the teak

trade in the north of Siam is controlled by Britbh Companies." [Cf. Siam

Trade, Ind. For., 1905, xxxi., 464-71.]

The Exports from India during a similar period have been—1901-2,

60,671 cubic tons, valued at Rs. 71,53,855 ; 1902-3, 57,500 cubic tons,

valued at Rs. 68,67,879 ; 1903-4, 73,913 cubic tons, valued at Rs.

91,45,605 ; 1904-5, 46,912 cubic tons, valued at Rs. 60,05,383 ; 1905-6,

52,768 cubic tons, valued at Rs. 70,41,660 ; and in 1906-7, 44,202 cubic

tons, valued at Rs. 61,48,291. Four-fifths of the totel go from Burma,

amounting to 41,469 cubic tons in 1906-7, the surplus from Madras,

Bombay and Bengal. The great bulk of the exports is consi^ed to

the United Kingdom, which in the last year took 30,318 cubic tons,
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TERMINALIA
ARJUNA. THE INDIAN MYROBALANS

while the other chief markets are ordinarily Germany, Ceylon and
Australia.

Price. Commenting on the price of teak, Noel-Paton states : " A great ex-

pansion in shipbuilding and in some other branches of construction in the
.

•

:

;

United Kingdom, Germany, and the United States, has synchronised with

a contraction in the available supplies of teak, and has induced a rise of

price—in some cases prohibitive. The average price in 1904-5 at Calcutta

was Rs. Ill to Rs. 116 per ton of 50 cubic feet. In 1905-6 it was Rs. 120
Increase. ^0 Rs. 125. Exports of teak have increased in quantity by 12"5 per cent,

to 53,000 cubic tons, and in value by 17*25 per cent, to Rs. TO'd lakhs.

But the difference between these two percentage rates of increase does not
gauge the enhancement in average value of a uniform quality of timber,

for it is understood that a good deal of inferior wood has gone forward in

the twelve months under report. Exports from Burma to India proper

decreased by a further 5*9 per cent, and reached a value of only

...J Rs. 71,30,683, while imports into India from Siam and Java increased

by some 34:"7 per cent, to a total of Rs. 57 lakhs."

[Cf. Vertomannus, Travels, 1503, in Hakl. Voy., iv., 595 ; Fryer, New Ace.
E. Ind. and Pers., 1675, 178 ; Milburn, Or. Comm., 1813, i., 328 ; Mason, Burma
and Its People (ed. Theobald), 1883, ii., 689-91 ; Pharmacog. Ind., iii., 61-6;
Cameron, For. Trees of Mysore and Coorg, 1894, 215-9 ; Brandis, in Journ. Sac.

Arts, 1896-7, xlv., 129-34 ; Agri. Ledg., 1897, No. 14 ; Nicholson, Man. of Coim-
hatore, 1898, ii., 213-8 ; Scott, Gaz. of Upper Burma and Shan States, 1900, ii.,

pt. i., 307-14 : 1901, pt. ii., 22-3, 54-5, etc. ; Max and Bertha Ferrars, Burma,
1900, 111-4, 116-20 ; Ribbentrop, Forestry in Ind., 1900, 59-75, 189-96 ; Nisbet,
Burma under Brit. Rule and Before, 1901, i., 369 ; Webber, For. of Upper Ind.,

1902, 283-5 ; Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 1003-5 ; For. Admin.
Repts., Burm,a, Bombay, etc. ; For. Working Plans, Burma, Bombay, etc. ; Ind.
For. (numerous articles).]

D.E.P.,
vi., pt. iv.,

16-41.
Myro-
'balans.

Aijan.

Gum.

Dye.

Wood.

Beleric.

TERMINALIA, Linn. ; Fl Br. Ind., ii., 443-9 ; Gamble, Man. Ind.

Timbs., 337-45 ; Prain, Beng. Plants, 1903, i., 481 ; Cooke, Fl. Pres. Bomb.,

1903, i., 477-81 ; Duthie, FL Upper Gang. Plain, 1903, i., 335-7 ; Brandis,

Ind. Trees, 1906, 307-12 ; CoMBRETACE.a:. A genus containing many
species distributed over the tropics of the world. There are some 16

representatives in India, many being large trees, valued for their timber

and as producers of the tanning fruits—Myrobalans. An interesting

historic sketch of the knowledge of myrobalans will be found in Hobson-

Jobson (ed. Crooke, 1903, 607-10).
T. Arjuna, Bedd. The arjan, Icahu, gara-hatana, kanha, m,angi, sdn-madat,

vellai-maruda, tandra, tella-maddi, toukkyan, etc. A large deciduous tree on
" banks of rivers and streams throughout Central and South India, extending
as far north as Oudh. Beyond that, towards the north-west and in the
Panjab, it is found only as a cultivated tree ; Bi;rma ; low covuitry of Ceylon"
(Gamble).

It yields a clear transparent Gum met with in the bazars of Northern India as

a drug. The astringent bark is sometimes used as a Dye and Tan, and also in

Native Medicine. The Wood is apt to split in seasoning and is not easy to work,
but is used for carts, agricultural implements, boats and for building. At the
Mysore gold mines it is used for supports and is called " White Matti." The ash
from burning the wood contains a very high percentage of lime (Trop. Agrist.,

1906, XXV., 870-1). [Cf. Pharmacog. Ind., ii., 11-2; Cameron, For. Trees of

Mysore and Coorg, 1894. 135-6; Duncan, Monog. Dyes and Dyeing in Assam,
1896, 52 ; Dutt, Mat. Med. Hind., 1900, 163-4 ; Hooper, in Agri., Ledg., 1902,

No. 1, 38 ; Chandra, Monog. Tanning and Working in Leather, Beng., 1904, 7 ;

Trench, Monog. Tanning and Working in Leather, C. Prov., 1904, 7.]

T. belerlca, Roxb. Beleric Myrobalan, bhaird, sagond, lupung, hulluvh, ye-

hala, yella, tare, tani, tandi, kattu, elupav, santi, thitsein, etc. A large deciduous
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tre«. tlxroughout the foraiUi of Indin, HunuA aod Ceylon. b«low 3.000
from tho dry countrion <if Stiml ikml RiditntuMx

This yielils oopi.
, ,i wmUv. The fruit U vxitorUnl

from India under tl.. aid is einpl»v«vl in lndi« M «n
inferior dyeing and taiuiiog nt»(«ruU. It Hmm vitrioue Mxi lolilica ••-

cribe<l to it. and tho oil expre—ed from the eeede ia uaed b\ . . .vm. Ttie
kernels are eaten. If token in exceea, however, they are mad lu prodooe iu'
tuxicution. Thn fruit it«oIf ie eat«n when fre«h by goatc, iiheep, cattle ao4
monkeys. Tho Woon 1ft of littlo vahio, btit in employed for planking, paeldng^
casoB, iMuioes, carts imd plough ehaftM, and in the United Provineae for hofMi^
budding. [Cf. Milbum, Or. Comm., 1813, ii., 218; Fharmaeog. lnd„ ii, A-ll i

iii., app., 154 ; Cameron, i.e. 133-4 : Ind. For., lUOO, xxvi.» 280 ; DmIUIx, 162-3

:

Hooper, in Agri. Le<lg., I.e. 38.]

T. Catappa, Linn. Tho Indian Almond, jangli-fjaddm, hindt-bdddm. nat-x>ailmn,

vedam, tari, kalappa, etc. A large doriduoua tree of the beach foreeta of the
Andaman Islanda ; cultivated in uioti parts of Ixulia and Burma. 0epeeian>' near
the coast.

It yields aGum and, as with most other species of the Trrminm Urn, tho hark and
leaves are astringent and contain tannin. The kernels yield a \"aluable On., very
similar to almond-oil in flavour, odour and specific gravity. A writer in the
Indian AgricuUuriat (April 1900) eetimatea the yield at 10 lb. of dry kernels per tree,

and the oil by cold expression at 60 per cent, of the weight of kernels. This practi-

cally correeponds with the particulars given in the Dictionary as the experience of

Mr. A. T. Smith of Jessore. Both kernels and oil are used xmicnrAiXY. •• are
also the bark and young leaves. The kernels are largely eaten as deaaert, and the
bil-cake is considered a good Food for pigs. The tree is one of thoae on which the
tasar silkworm is fed. [Cf. Cameron, I.e. 132-3 ; Hooper, I.e. 38-9 ; Woodrow,
Gard. in Ind., 1903, 313 ; Firuiiiiger, Man. Card. Ind., 1904, 241, 574 ; Cunning-
ham, Plagues and Pleasures of Life in Bengal, 1907, 284, 302.]

T. tomentosa, W. a a. The saj or sag, aein, dsan or again, pid»6l, Kattma, at$uik,

amari, jhan, taksor, aahdju, tnaru, karkaya, aadri, ain, maddi (or maUi), murada,
toukkyan, etc. A large deciduous tree, according to Gamble " perhaps the moet
widely distributed of all the important Indian trees."

It yields a copious transparent Gum, which extidoe in large globular teara. said

to be used as an incense and cosmetic, and to be eaten by the Santals. The bark
is used occasionally as a Dye stuff and is mediccnal. Ita chief use. however.
is as a Tan. a property investigated recently at the Imperial Institute, the report

of which was submitted by Dunstan to the X'nder-Secretary of State for India

on Oct. 7, 1904, and though apparently not published it may be here remarked
that the result of the analyses conducted showed that flie hark of thia plant

contained a fair quantity of tannin, and the ratio of f

'

tot«l extractive

matter present indicated that it sliould be possible to i
ni it an extract

rich in tannin. In summing up, Dunstan states that it

would be quite possible to prepare from the bark ext- h

leathers of good texture and colour. The fruit is alao UHeu m t.ummLr, imt m v^ry

inferior to either the chebulic or beleric myrobalaoa. The Wood ia largely

employed for house-building, carts, rice-pounders. ''•>'>^- 'v'"< i....if i.ini.iin.' »in.l m
is an excellent fuel. At the Mysore gold-mines tli "•

occasionally collected from its branches, and in son tu

in Chota Nagpur, the tasar silkworm is fed on the leaven. [C/. Cameron. I.e.

130-8 ; Hooper, I.e. 41-2 ; Leete, in Ind. For., 1900, xxvL, 239 : Eardley^

Wilmot, in Ind. For., I.e. 377-8 ; For. Admin. RepU.]

T. Chebula, Retz. The Chebulic or Black Myrobalan, hand or hdr,

hilikha, silim, karedha, halra, rola, mahoka, kadakai, karaka, hirada, aUM,

panga, etc. A very variable deciduous tree, found throughout India a»d

Burma. The Flora of British India enumerates six varietiea. " In high-

level rocky and dry places on the outer Himalaya, the hills of the Deocan

and South India, it is only quite a small tree, but in valleys and forests of

big trees it also grows big and gives a hard, dark-coloured timW*
(Gamble).

History.—The tree yields a Gum, said to be largely colk'oted in Berar and

mixed with various other gums (Acaria arabicOf AnogeiMtniM lati/tpfio.,
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Sassia lonf/ifolia. etc.). The mixed gums are taken to the local markets

by the Gonds, who collect them, and are sold for medicinal purposes or to

dyers to mix with their colours. The chebulic myrobalan was highly

extolled by the ancient Hindus as a powerful alterative and tonic. Indian

writers describe seven varieties, which, however, are mostly the same fruit

in different stages of maturity. The classic citrine myrobalan, of which

Rhases, Serapion, Avicenna, Mesua, etc., all speak favourably, was at

one time much in demand in Europe. Even so late as 1813, Milburn

{I.e. 218) gives directions for selecting the drug, which, he adds, the Natives

frequently candy. Fleming {As. Res., 1810, xi., 182) ascertained the zengi

har (black myrobalan) to be the unripe fruit of this species (Sprengel, Hist,

rei. Herb., 1808, i., 262 ; Paulus ^gineta (Adams, Comment.), iii., 440-3).

The Wood takes a good polish, is fairly durable and used for furniture,

carts, agricultural implements and house-building.

Dye and Tan.—The dried fruit of this species constitutes the
" Chebulic " and " Black " myrobalan of commerce, one of the most
valuable of Indian tanning materials. In India it is also used as a dye
occasionally by itself, the rind of the fruit being powdered and steeped in

water. With alum it is said to give a good permanent yellow. But the

most extensive use to which harra is put as a dye is in the production of

various shades of black, in combination with some salt of iron. The chief

commercial value, however, of chebulic myrobalan is as a tanning material

;

it forms the greater part of the ground myrobalans of commerce, though

beleric myrobalans are occasionally mixed with it. The liquor prepared

from harra is not only a powerful tan, but imparts a bright colour to the

leather, and hence is highly esteemed for mixing with other tanning agents.

Chemical Nature. " The tannins in myrobalans appear to consist almost entirely of pyrogallol

tannins, gallotannic acid being present ; consequently the material blooms

well. It gives a greenish-yellow colour to the leather and a porous tannage,

so that it is not used alone but may be advantageously employed with

materials such as hemlock, which yield a dark colour ; it is much used with

oak bark and valonia " (Blount and Bloxam, Chem. for Engin. and Manuf.,
ii., 377). Considerable difference exists in the proportion of tannin contained

in the fruits. Specimens supplied from Madras, Bombay, Bengal and the

United Provinces furnished percentages of tannin ranging from 13 to 38.

It has also been shown that the fruit exhibits two well-recognised forms.

The best qualities are known in trade to be oval and pointed, and of

a pale greenish-yellow colour in section, solid in structure. The less

valuable qualities are round and spongy. It has been ascertained that

Round and Oval, the oval form is simply a less mature condition. Some interesting facts

regarding the commercial value of various samples of myrobalans are given

by a writer in Capital (Jan. 7, 1904). [Cf. Ind. For., xxx., 188-91.] " In

English," it is stated, " there are five chief varieties of myrobalans, called

after the districts in India from which they are obtained. These are

(1)
' Bhimlies,' from Bimlipatam in Madras

; (2)
' Rajpores '

; (3)
' Jubbelpores,' from Jabbalpur in the Central Provinces

; (4)
' Vingorlas

'

from the Bombay forests ; and (5)
' Madras Coast.' The price and

quality of these nuts vary exceedingly, whilst the opinion as to their

actual value in the tanning trade is widely conflicting. Some tanners

maintain that Jubbelpore myrobalans, or J's, as they are technically called,

are worth more than Bhimlies or B's ; while others are equally strong in

their preference for B's in comparison with J's. Some tanners prefer the

f:, 1074
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lif{ht-^'reo)i coloured nuts, which are higher priced than tk« others, while
some like the dark or browner kind. One remarkable inntanre in recordad
of a tanner who rejected a delivery as being darker in colour than the
8ample, and on arbitration secured an allowance of £1 per ton. It wm
afterwards found that the myrobalans were 3 per cent. >\TiKAiinr in tannin
than the ori<,nnal sample, which in the opinion of the •> was worth
£1 a ton more than the delivere<l bulk. Some tanner^ .^ . . ... > robaUna for

their strength and cheapness, when compared with the price of oak bark
and valonia, others use them on account of their brighten i:

' ir, while

others use them because of the light-coloured bloom ' "jsit on
leather."

In the Journal of the Society of Chemical Industry (1903, xxii., 1181-4. T»Mli>tT«to»

1338) will be found an interesting paper by Dr. J. Gordon Parker and Mr.
F. A. Bleckley on the relative tantiing values of different species and growUis
of myrobalans. The authors discuss (1) the content of tannic acid in

various samples, (2) e.xtent of bloom, (3) acidity, and (4) price of unit of

tan in the samples examined. The tannic content was found to vary from
27*3 per cent, in a sample of Jabbalpur, to 38*4 in a sample of Bhimley.

With regard to bloom, it was found that Jabbalpur and Vingorla myrobalans

were much superior to other sorta, both in the amount yielded and the

readiness with which their solutions deposited the same, while with regard to

acidity, the Bhimley variety developed most and the Jabbalpur least. The
value of the unit of tan per ton was found to be 4«. 3|</. in the most ex-

pensive variety (picked Bhimley), and 2«. 2\d. in the cheapest (Bhimley 2).

Trade.—lateraai.—The Report of Forest Administration issued an- Trade.

nually by the Inspector-General gives the exports from the forests under

his control. The average for the five years ending 1902-3 came to

1,022,540 cwt., and for 1903-4 they were 1,299,600 cwt., valued at Rs.

42, 10,288, or an increase of 4^ lakhs on the value of the preceding year. The
internal transactions in mvrobalans as registered bv rail and riverbome

traffic amounted in 1905-6 to 1,080,094 cwt., and in 1906-7 to 869,427 cwt.

The chief exporting centres are the Central Provinces and Berar, Bombay,

Rajputana and Central India, Bengal and Madras ; the chief importing

towns are Bombay, Calcutta, the Madras ports, and the importing pro-

vinces the United Provinces, and Bengal. Similarly the exports by coast

in 1905-6 amounted to 218,146 cwt., valued at Rs.'4,62,454. Practically

the whole of this export trade goes from Bombay to British ports within

the pro\nnce.

External.—The foreign trade is large and important. During the FoMign.

period 1900-7 the following quantities have been exported :—1900-1,

945,648 cwt., valued at Rs. 31,68,173 ; 1901-2, 1,085,174 cint., valued at

Rs. 35,63,652 ; 1902-3, 1,157,650 cwt., valued at Rs. 37,72,255 ; 1903-4,

1,229,609 cwt., valued at Rs. 42,10,288 ; 1904-5, 1.187,585 c\*t.. valued

at Rs. 42,59,063 ; 1905-6, 1,206,398 cwt., valued at Rs. 44,60,676 ; and

in 1906-7, 1,162,219 cwt., valued at Rs. 43,97,591. Analysing the figures

of the last year, we find that of the total, Bombay exported 748.279 cwt.,

Bengal 292,816 cwt., Madras 121,123 cwt., while the chief markets, with

the quantities received by each from India, were, in order of importance,

the United Kingdom, 581,481 cwt. ; Belgium, 200,729 cwt. ; Germany, To_ttj_r.i»i

191,669 cwt. ; Austria-Hungary, 67,476 cwt. ; and France, 46,304 cwt.

Pegolotti. La Prat, di Merc, 1343, 377 ; Januen«U. Lihtr Serapioni*. 1475.

§§ 92, 105 ; Relaz. di Lionardo Cd 'Masaer, 1505, 27 : Me«ua (ed. Mormua), 15«S,
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THE CACAO PLANT

D.E.P.,
vi., pt. iv.,

43-5,
Cacao.

Oil.

Nibs and
Chocolate.

Trade

.

49 ; Garcia de Orta, 1563, Coll., xxxvii. ; also in Ball, Proc. Roy. Ir. Acad.,
3rd ser., 1889-91. i., 654 ; Acosta, Tract. De las Drogaa, 1578, 274 ; Clusius, Hist.

Exot. PL, 1605, 194-6 ; Vesling, ]S!otes on Prosper Alpinus, De PL JEgypti., 1640,
61-2 ; Tavernier, Travels, 1676 (ed. Ball), i., 72 ; Herbert, Travels, 1677, 336 ;

Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 57 ; Breyne, Prod. Rar.
PL, 1739, 18, t. iv. ; Forster, PL Esc, 1786, 52 ; Hunter, .4s. Res., 1795, iv., 41 ;

Roxburgh, Trans. Soc. Arts, 1801, xix. ; 1805, xxiii., 408-12 ; Buchanan-
Hamilton, Stat. Ace. Dinaj., 1833, 150-1 ; Liotard, Memo, on Dyes and Tans,
1881, 17-23; Watt, Select. Rec. Govt, of Ind., 1888-9, i., 53-8; Ind. For., 1890,
xvi., 359-64 et seq. ; Pharmacog. Ind., ii., 1-5 ; iii., app., 153-4 ; The Bower
Manuscript (Hoernle, transl.), 1893-7 (many references) ; Cameron, For. Trees

of Mysore and Coorg, 134-5; Rev. Imp. For. Admin, in Ind. (shows exports of

mvrobalans from the forests) ; Monographs, Dyes and Dyeing : Duncan, Assam,.
18*^96, 53 ; Banerjei, Beng., 1896, 31 ; Hadi, U. Prov., 1896, 80 ; Russell, G. Prov.,

1896, 5, 11-2, 14, etc. ; Fawcett, Bombay, 1896, 13; Holder, Madras, 1896, 4;
Hohson-Jobson (ed. Crooke). 1903, 607-10 ; Monographs, Tanning and Working
in Leather:—Walton, U. Prov., 1903, 24; Chandra, Bengal, 6; Martin, Bombay,
1903, 7 ; Dutt, MaL Med. Hind., 160-2 ; Ponder and Hooper, MaL Med. Ind.,

1901, 75 ; Hooper, in Agri. Ledg., I.e. 39 ; Ghosh, Mat. Med. and Therap., 1904,
490-9.]

THEOBROMA CACAO, Lrnn. ; Hayne, 6^e^mcAse, 1825, ix., 35;

Bentley and Trimen, Med. PL, 1880, i., 38 ; Kohler, Med. Pflanzen, ii.,

157, tt. a and b ; Morris, Cacao, How to Grow and How to Cure It, 1882,

1887 ; Hart, A Treatise on Cult, and Curing, etc., 1892 ; Lecomte et

Chalet, Le Cacaoyer et sa Cult., 1897 ; Gamble, Man. Ind. Timhs., 93
;

Brandis, Ind. Trees, 79 ; Sterculiace^. The Cacao (sometime.s also

written Cocoa) and Chocolate. A small tree indigenous to Central and

South America, now largely cultivated in many moist tropical countries.

Oil or Butter.—A light-yellowish opaque, solid oil, known as "Cacao Butter,"

is expressed from the warmed seeds. This has the pleasant odour of chocolate,

melts in the mouth with a bland, agreeable taste, has a specific gravitj' of 0-961,

and fuses at 20^ to 30° C. Recently a large trade has been organised in the
less expensive solid oil or butter prepared from Cocoanut Oil (see p. 359-60),

which has unfortunately also come to be sometimes described as " Cocoa
Butter."

Cacao Nibs and Chocolate.—The chief product of this plant is the Cacao Beans
or Nibs—the specially prepared seeds—from which Chocolate is manufactured.
The tree is raised from seed, is grown at distances of 15 to 20 feet apart, comes
into full bearing in the fifth to seventh year, and fruits for a nximber of years

subsequently. The flowers, which are very small, are formed on the naked
stems and older branches ; the fruits become 6 to 9 inches long, and each contains

40 or more large seeds—the beans or nibs of commerce. A tree will yield from
1 to 10 lb. dry nibs in the year, according to climate, soil, and treatment to which
the plant has been subjected. The seeds are removed from the pods, conveyed
to the fermenting-house, and subjected to a process of "sweating" for three

days. They are then examined, their positions changed, and repacked for a
further fermentation of tliree days. Next comes the process of rubbing or

washing to free them from dirt and the ruptured seed-coats, lastly the drying
or "curing." To accomplish the final treatment, they are subjected to the
sun, the while being protected from rain or dew, and the term of exposure
extended each succeeding day tmtil they are quite dry ; but a too rapid drying
is regarded as injurious. The nibs are now ready and are in conseqiTcnce packed
and dispatched. In the production of chocolate the nibs are usually roasted,

grovmd to a fine powder and flavoured with sugar, vanilla, etc., etc. In estimating

for trade piu-poses the various confectionery, the proportion of chocolate they
contain is stated, as also the amount of alcohol present, if any. A singular feature

of this branch of the trade is the very large quantity procured from Belgium
(404,844 lb., valued at £36,818 in 1906).

TRADE.—The tree has been repeatedly introduced into India [Kew Rept.,

1873, 7 ; 1881, 28). It is grown to some extent in Malabar, the Nilgiri hills, etc.,

but not with the success attained in Ceylon ; there seems, however, no good
reason why this should be so. The imports of " Raw Cocoa " mentioned in the
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TINSTONl OP INDIA AND BURMA

retuma of Groat Britain liav« raogod from 50 to 60 mUlion |rA"nHT duriac tb» Av«
years ending lOOti, ..m,i iI,.,—. ,,..•.•»•.- i..,.« i

1 1 million pounds
quantity, but of (

ntillion pounds in wei^lii und uluae on utav uuih
addition to tlie«io supplier of chocolate, tlier<^ \

which reference has already been made. '11 >

but, as already mentioned. Home i>roporti

substance must denote coeoan\it " C'ocoh liumi
Of tlie imports of Raw Niljs, tl»o HritiHh \\'f**t lud,

<!ranada) head the list of supplyinK <'«>untr!'- ' '" >•

of the five years named) ; then come l\irt

doubt) ; Ceylon with 44 ; France with 4J ;
i

lastlv, the British West African (Laf<os) mipply hiw* «*xpitndcid (ru

in 1902 to 2.112,352 lb. in 1U0«. [Cf. De CandoUe. Oriy. Cull.

Agri.-Hort. Soc. Jnd. (Trans.), 1839, iii., 39 ; vi.. 127 : 1840. vii.. 81

ii., 208, 397, 443, 591 : (Journ.) 1845. iv., 140; (Froc.) 1854. viii.. . ».)

1857, ix., 292; 18t)9,i., 83; (Corresp. and Seltcl.) 18«2, vi., 71 ; iProc.) m , {Joum.)
1886, vii., 20; (Corresp. and Select.) 29-40. etc.; Ceylon Cacao. Kew But]., 189U.

170; also Honduras Cacao. 1893, 327; fixid Ecuador Cacao, 1899, 42, etc, : Cacao
Indust. in Granada, Weat Ind. Bull., 1900, i.. 415-22; aUo Art. Drying of Caeao,

1901, ii., 171-4.]

TIN.—Ball, Man. Econ. Geol. Ind., iii., 313 ; Hughes, Tin Mining

in Mergui, in Rec. Geol. Surv. Ind., 1889. xxii., pt. 3, 188-208;

Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol Surv. Ind., 1905,

xxxii., pt. 1, 90-3 ; 1907, xxxvi., pt. ii., 81. Tin is said rarely to occur

native or as the sulphide (stannite). The commercial ore is known aa the

dentoxide, cassiterite, or " tinstone." When pure this contains about

78 per cent, of the metal.

Occurrence.—Within India proper tinstone may be said to be but

rarely found, but in Burma, more especially the southern portion of

Tenasserim, it forms extensive and valuable deposits. According to

Holland {I.e. 1905, 90-1), however, " tin has a wider distribution than

is generally recognised, and its minerals are often overlooked through

the difficulty in distinguishing them from other heavy minerals. Isolated

crystals of cassiterite have been found recently in pegmatites associated

with gadolinite in the Palanpur State, whilst iii the Hazaribagh district

of Chota Nagpur instances have been recorded of the accidenul produc-

tion of tin from river-sands by the Native iron-smelters, in addition to

the recorded occurrences of ores in situ. The principal deposit, which

has either been wrongly described or has received less attention than it

deserves, occurs in the Palganj estate near the Barakar river.

" The only persistent attempts made to work tin have been in Burma,

where cassiterite is obtained by washing river gravels in the Bawlake

State, Karen-ni, Southern Shan States, and in the Tavoy and Mergui db-

tricts of South Burma. The work done on these deposits hitherto has

been, however, on a smaller scale than might be expected from the favour-

able reports which have been made as to their extent and richness."

He further states that the average outturn of tin-ore in South Burma,

during the period reviewed (1898-1903), was l,6i5 cwt., valued at £6,876,

and in 1906, 1,919 c\vt., valued at £13,574. " The metal ia exported mainly,

in the form of block tin, almost all of it going to the Straits Settlement*.

This, during the years 1897-8 to 1902-3, averaged 661 cwt. a year.

During the same period, Holland points out that the average cousumption

of foreign block tin in India itself was 24,959 cwt. ;
" the tui exportod frym
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TIN
INDIAN USES OF TIN

Uses.
Mordant in

Dyeing.

Kalaied or
Tinned vessels

Artistic

Appliances.

Tinfoil.

Alloys.

Trade.

Imports.

Straits.

United
Kingdom.

Exports.

Burma is a small quantity compared to the requirements of the countr}-."'

The average daily attendance at the tin mines in the Mergui and Tavoy
districts was 145 persons in 1905 and 141 in 1906.

USES.—A salt of tin is a highly important material in certain methods of
dyeing, as practised in Europe, but in this respect it is apparently unknown ta
the Natives of India. It has, however, been used from a very remote period irt

Native medicine. [C/. Dutt, Mat. Med. Hind, 1900, 69-71.] By certain classes,
especially the Muhammadans, the metal is also extensively employed in tinning^
copper vessels. Copper vessels, to be free from poisonous deposits, must be tinned
or kalaied once a month, thus affording constant employment to a large number
of workmen, known as qaVaigars or kalaigara, who are Muhammadans. In
Northern India, vessels which are tinned for the first time are boiled in a solution,
of alum, verdigris, sulphate of copper and sal ammoniac. On subsequent occa-
sions they are simply coated with tin without any previous preparation save-
that of removing the old kalai by scrubbing the vessel with groimd kankar
(brick dust). Tin, reduced to powder, is mixed with sal-ammoniac and applied
by means of a piece of cotton, the vessel being heated on a charcoal fire. It i&
then polished with sand and ashes.

Artistic manufactures, in which tinning forms a definite feature, assume'
importance in several centres. Of these the most noted are Moradabad, Jaipur,.
Peshawar and Kashmir. The art seems to have come from Persia, and is essen-
tially Muhammadan in origin (Ind. Art. at Delhi, 1903, 16). Tin metal is also
beaten into leaf or tinfoil, and, after being coloured with lac, is sold in that condition
and largely employed in the manufacture of cheap jewellery, tinsel decorations,
and as an adjunct in ornamental turnery. Powdered tinfoil may also be mixed
with lac to produce a m.etallic effect. Still another use to which the metal ie

put may be mentioned, namely the preparation of certain alloys, such as that of
Bidri ware (Ind. Art., I.e. 46, 211, 217-8).

Trade.—Although the uses of tin are both varied and widespread,
relative to other items of trade the metal may be spoken of as comparatively
unimportant. And as already indicated, the supply consists chiefly of

that obtained from foreign countries. Imports for the period 1900-7
have been as follows :—1900-1, 22,741 cwt., valued at Rs. 22,08,560 ;

1901-2, 26,002 cwt., valued at Rs. 23,54,456 ; 1902-3, 28,000 cwt., valued
at Rs. 25,58,162 ; 1903-4, 40,486 cwt., valued at Rs. 39,29,787 ; 1904-5,

39,323 cwt., valued at Rs. 39,36,023 ; 1905-6, 21,152 cwt., valued at

Rs. 24,17,290 ; and 1906-7, 20,336 cwt., valued at Rs. 29,44,061. Ana-
lysing the figures for the last year, we find that 19,967 cwt. consisted of

Unwrought (block) tin and 369 cwt. of Wrought tin. Of the total

imports, Bengal takes roughly one-half, 10,864 cwt. in 1906-7, the balance
being divided between Bombay, Burma and Madras. Of the unwrought
tin, practically the whole quantity comes from the Straits, viz., in 1906-7,.

17,486 cwt., and the balance chiefly from the United Kingdom. It should!

be noted, however, that a considerable shrinkage occurred in 1905-6, the

imports from the Straits having declined by almost a half, and the total

imports from 39,323 cwt. (in 1904-5) to 21,152 cwt.

It has already been mentioned that the exports go entirely from
Burma, and consist mainly of block tin. During the period reviewed by
Holland (1897-8 to 1902-3), these averaged 661 cwt. Since then the figures-

have been :—1903-4, 480 cwt., valued at Rs. 38,829 ; 1904-5, 457 cwt.,.

valued at Rs. 38,268 ; 1905-6, 426 cwt., valued at Rs. 36,761 ; and 1906-7,

929 cwt., valued at Rs. 72,312. They have thus been increasing. Prac-
tically the whole of the exports are consigned to the Straits. Small quan-
tities of foreign tin are also re-exported from India, chiefly from Bombay
to Persia and Turkey-in-Asia. The averages during the six years 1900-6

came to 1,500 cwt. ; the actual in 1905-6 was 844 cwt., valued at Rs. 90,926.

Commenting on the production, consumption and prices of tin for the
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yt'ar 1905-6 throughout the world, No«l.Paton (Rev, Trade ImL. 12-3)
affords many interesting partiiulars that will np^y peruMii.

[Cf. UxxBchoten. Voy. E. Intl., 151JH (tni. Hakl. 8oc.).i.. 104. It9; Birdirood mnd
FoHt«r. E.I.C. Fir«t Letter Hook. KMK)H». 81. 83-4. He; Tivarniw, TrartU
lft7« (etl. H»UI), ii., 102; MillHim. Or. Comm.. IM13. li.. 314 fi; Hooy Monoa
Trade and Manuf. N. Ind., 1880. 1«2 ; KiplinK. Jouru /"-i *->

. IM7.U. (rnanv
pumagee) ; Hughe*. Tin iimelting in Malay Penin., !( .,rr. Ind.. Ins;..
xxii., pt. 4, 235-6 ; nho Proa. Operat. in Menjui, I8l»3. ^ I. 43-flS : \\ .itt

Rev. Min. Prod. Ind.. 1893-7; uUj Stat. AtUu Intl.. iayi,, 3tt-7 ; Onm.lv
Hept. on Inspect, o/ Mines. \HW\. 07 ; 1897. 02; Parry. Rept. on. Tin .Vmin; ;.'

Prot. Malay States, 1898, 20-33 ; Thorpe, Diet Appl. Chem
Dutt, Mat. Med. Hind., 1900, 09-71 ; Stonier, Rtpt. Chief I„
1902, 10, 25, etc. ; Rec. Oeol. Sun'. Ind., 1900. xxxiii.. pt, i. ii. ; xxxiv..
()! ; Anglo-Orient. Comm., May 1900, n.s., i., 281-4 : Joum. Soc. Ckem. I<.

(many articles).]

TORTOISE AND TURTLE, and Toptolse-shell Manu- D.E.P.,
facture.—The two animals of chief importatioe that fall into thw vi., pt.'i^

place are :

—

481, 488.

Chelone imbpicata: Boulenger, Fa. Br. Ind. (Reptilia), 49; HawkbUl
Montgomery Martin, Hist. E. Ind., i., 226 ; ii., 148 ; iii., 580-1 ; Birdwood, Turtle.

Indust. Arts, 218 ; Mukharji, AH. Manuf. Ind., 247. 282 ; Hunter, Imp.
Gaz., vih., 394, 396 ; ix., 251 ; x., 297. The Hawk-bill Turtle or Indian
Caret, kachakra, alungu-thadu, ammah, sisik-kurakura, aisik-panu, etc.

Is a marine carnivorous species, plentiful on the coast« of Ceylon and the
Maldives.

The Natives eat the fleeh but it is unpalatable to Europeans, though the eggs Fktb «d4 Egp^
are regarded as equal to those of other turtles. One of the errora of commerce in f <»

speak of ' tortoiee-shell " : the name should rather be ** turtle-shell "
; and thoui;li ShelL

other species afford shells sometimes used as substitutes, this animal affords the
true tortoise-shell. Its value depends on a warm translucent yellow colour,
dashed and spotted with rich brown tints, and on the high polish which it may
take. In China, shells with white ground and black spots that touch e«<>h other Soarom.
are most admired. The finest shell is obtained from the Western Archipelago,
but is exported from the southern coast of the Indian continent, Ceylon, the Wetit
India Islands, and Brazil. The scales are detached from the turtle either by g«|>«r»tioB ol
actual force after the animal is killed or by immersion in boiling water. If taken Sc»l««.

from the animal that has died a natural death or after decomposition haa set
up, the shell becomes clouded and milky. From very earliest times tortoifle-«hell

lias been a prized ornamental material. It was brought from the East to ancient
Rome by way of Egypt, and was used as a veneer for furniture. Vincent
(Periplus, etc., 1800, app., 48) says that in the time of the Periplus this article Earij

was largely traded in, being procured from Africa, Socotra, Malabar, L«ccft<ii%-e Kno«I«d(«,

and Maldive Islands, etc. In modem times it has been employed in Europe for

the characteristic inlaying work known as Bhul marquetry. It is used aa a \'eneer

for small boxes and frames and moulded into snuff-boxes and cigar-caaea, alao

formed into knife and razor handles or cut into combs. Vizagapatam may be vis^apataM
said to be the chief Indian locality where tortoise-shell is utilised in ornamental Wat*.

work. [Cf. Fryer, New Ace. E. Ind. and Pera., 1075, 211 ; Ovington, Foy. to

Suratt, 1089, 517; Milbum, Or. Comm., 1813, i., 03; Bruce, Travels, v., app.,

215 ; Brandt and Ratzeburgh, Medicin-Zoologit, 1829, i., 181-98. tt. xxi.. xxii. :

Joum. Bomb., Nat. Hist. Soc., 1897, x., 153 ; Watt, Ind. Art at Delhi, 1903, 153-0,

193-4.]

C. mydas: Boulenger, I.e. 48. D^B^.,
The Green or Edible Turtle or the feiJt-pyfn-t«>n or fear-*yo« of Burma. This J^P** *-•

is a herbivorous animal found in the tropical and sub-tropical seas, though rare 483.

in the Bay of Bengal. Its flesh forms an important article of food. Chpogh at Edibla
certain seasons it is said to become poisonous. The turtle of the Indian seas Turtle.
is believed to rival in size and flavour that of the Atlantic. Tne egg* are very

rich and have a taste somewhat like marrow ; they may be kept for weeks even
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TRICHOSANTHES
ANQUINA-rA THE SINGHARA NUT

when exposed to the air (Crawfurd, Journ. to Ava, 1834, ii., 178; Collingwood,
Rambles of a Nat., 1868, 426.)

The follo\ring are speciee of less value :

—

Emyda granosa : Boulenger, I.e. 17. The bungoma is a river turtle found in

the Indus and Ganges. Its flesh is eaten.

Testudo elegans : Boulenger, I.e. 21 ; Rice, Gaz. Mysore, 1877, i., 157. A land
tortoise, found all over India except Lower Bengal. Its flesh is eaten by the
Natives, and in Burma is especially esteemed as a delicacy. [Cf. Terry, Voy.
E. Ind., 1655, 9.]

D.E.P.,
vi., pt. iv.,

73-5.

Water
Chestnut.

Ain-irAkhari.

Seasons.

Production.

Races.

Extended
Production,

TRAPA BISPINOSA, lio.rh. ; Fl. Br. Ind., ii., 590 ; Duthie and
Fuller, Field and Garden Crops, iii., 32-4, t. xcviii ; Cooke, Fl. Pres.

Bomb., i., 518; Duthie, Fl. Upper Gang. Plain, 1903, 358; Prain, Beng.

Plants, 1903, i., 508 ; Onagrace^. The Singhara Nut, Water Chestnut,

singhdra, paniphal, gaunri, shingodd, huhyakam, karim-polam, etc. A
floating herb, found in lakes, tanks and pools throughout India and
Ceylon ; often specially cultivated for its edible fruit. \Cf. Cyperus
esculentus, p. 465.]

This aquatic plant has been grown in India from the most ancient times.
Ball suggests that it may be the edible fruit which Garcia de Orta describes under
the name das caceras (1563, Coll., xi. ; also in Proc. Roy. Ir. Acad., 3rd ser., 1889-
91, i., 397), but that I am disposed to regard as a mistake. It is, however, men-
tioned in the Ain-i-Akbari ( 1590) as one of the crops on which revenue wtis levied
(Jarrett, transl., 1891, ii., 65). In certain parts of the country the kernels are
ground down and employed for making the coloured powder (gulal) used during
the H6li festival. The flour, moreover, is considered by the Natives a cooling
and useful article of food in bilious affections and diarrhoea, and it is in addition
employed in the preparation of poultices. Both the kernels and the flour

made from them are largely used as food, and in all localities where the plant
occurs in any quantity. In fact it may be said to be extensively cultivated,
e.g. in Kashmir, the United and Central Provinces, etc. For this purpose the
fruits or nuts are scattered over the water at the end of January and pressed into
the mud. In a month they begin to throw out shoots, and in June the plants are
thinned out and transplanted. The nut forms under water in October, and is

gathered in November and December. A highly instructive account of singhdra
cultivation will be found in Sir Walter Lawrence's Valley of Kashmir (1895, 72,

345, 354-5). He speaks of it as less cultivated now than formerly. Moorcroft
{Travels, 1823, ii., 136, 227) estimated the production at 384,000 maunds of nuts
a year, but in Lawrence's opinion the production to-day might be more safely
returned at 100,000 maunds. He observes, " Of the chief varieties the best is

cedled basmati, in honour of the rice of that name. The basmati is a small nut
with a thin skin, and gives one-third of kernel for two-thirds of shell. The
dogru is a larger nut with a thicker shell, and the kangar has a very thick shell

with long projecting horns and gives the least kernel of all."

A more extended cultivation of the singhdra nut in all localities where water
abounds has been advocated at various times, and experimental cultivation in

the reservoirs and lakes of the Madras Presidency has been specially recommended.
The kernel abounds in starch, and is eaten either raw or cooked, especially by
Hindus. It may be boiled whole, after soaking a night in water, roughly broken
up and made into a sort of porridge, or ground to meal and made into chapattis.

[Cf. Paulus jEgineta (Adams, Comment.), iii., 378; Jones, As. Res., ii., 350-1 ;

Forster, Travels, 1798, ii., 29 ; Sleeman, Rambles of an Official, 1844, i., 101 ;

Fortune, Tea Dist. of China, 1853, ii., 11 ; Journ. Agri.-Hort. Soc. Ind., 1878,
n.s., v., lii.-v. ; Simmonds, in Ind. Agrist., Feb. 16, 1889, 91 ; The Bower Manuscript
(Hoernle, transl.), 1893-7, 106, 121 ; Agri. Ledg., 1896, No. 39, 414 ; Craddock,
Rept. Land. Rev. Settl., Nagpur, 1899, 68; Woodrow, Gard. in Ind., 1903, 322;
Firminger, Man. Gard. Ind., 1904, 233.]

D.E.P.,
vi., pt. iv.,

81-5.

TRICHOSANTHES, Linn. ; Fl. Br. Ind., ii., 606-10 ; Prain,

Beng. Plants, 1903, i., 517-8 ; Duthie, Fl. Upper Gang. Plain, 1903, 362-5
;

Cooke, Fl. Pres. Bomb., i., 525-7 ; Cucuebitace^. A genus of cucur-
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bitaceous planto, several 8p«ciet of which are ooUivtUMi thfoa(bcmt
India for use as vegetablea.

T. angulna, Llm,.
, Duthio iii\«l Fullor. FifUl and Oardtn Crops, U.. 4&, t. »lvi.

The Sniikt^ (Jourd, purwul, ehichinga, jhajhituUi. ijalar tori, panaot. nikH, pmiral.
linga potta, etc. An annual cr«op«r. coiutidrrtMi l>y I>b rtn/Ma to ta9&^>B
originally wild in India and th« Indian Arohip«la({o.' It tfgi^liWfcillW^|KVnil
India as a rainy-seaaon crop. The long cuuunibcr-lik* fruit ia eat«n •• a vi^tahlo.
either boiled or in currie*. Qstltered when ver>- young and cut into atripa, it M
extensively cooked in the sanie way a« French b«<an«. [C/. Woodrow, Om-d, in
Jnd., 1903. 330 ; Firniinger, Afan. Oard. Ind., 1904. 171]

T. cucumerina, t//./..
, Kirtikar, in Joum. Bomb. Nai. His*. Sot>., IROt. vil.,

487-8, t. E. Tlie jangli-chi-chdndd, banpatol, gwal kaleri, rtin panU, r6$tA-dkapada-
vali, kattup-p^pudal, adavi-potta, etc. A climbing annual, found througlMut
India and Ceylon. It ha« various medicinal qualities aacTilMHi u> it. and the Madkia*.
tender shoots, dried capsules, seeds, leave* and roots are all uaod in Nati%'0
meciieine. The ripe fruit is said to be stewed and eaten by the Nativea. Wf.
Pharviacog. Ind., 1891. ii., 72-4.]

T. dioioa, fioxb. : Duthie and Fuller, I.e. iii., 23. The parvar, poUU, komhu"
pudalai, kommu-poUa, patotam, etc. An extensive climber common thfou^iout
the plains of Northern India, from the Panj&b to Assam and Ewitem Bengal.

It is extensively cultivated during the ruins. In BengaJ. ctittings are planted nmnia
at the end of the rainy season and fruiting goee on from March to September.
after which the crop may be kept fur a second year by plougliing and weeding ia
October and irrigating in February and -March. Mukerji e(itimat«« the coat o( OMtwatf
cultivation in Bengal at Rs. 26 per acre and the outturn at lOO ma\mda. worth Ouitura.

about Rs. 60. The leaves, fresh juice, and the fruit and root are all us«d medicin-
ally, while the unripe fruit is eaten by the Natives and the tender tops are cooked
as a pot-herb. The young or unripe fruit is valued by Europeans, and next to
potatoes and 6rm/a/« ia perhaps the vegetable in gr. * ' .ur. [C/, Baoerjei,
Agri. Cuttack, 1893. 117, 197 ; Dutt, Mat. Med. H . 169-71 : Mukerji,
Handbook Ind. Agri., 1901, 347-8; Firniinger, I.e. 17- , ^ioy. Crop* of Beng.,
1906. 143-5].

T. paUnata, Roxb. ; Kirtikar, I.e. 7 1-6, t. B. The UUindrdyan, mdkdl, parwor,
kaundal, kavandala, koraUai, awaguda-pandu, etc. A very large climber, common
in moist thickets from the Himala3'a to Ceylon. Tlie fruit ana root are medicinal,
and the former, though inedible in the vnXd state owing to ita severely drastic

properties, may under cultivation become a wholesome vegetable, when well

boiled. [C/. Pharmacog. Ind., I.e. 70-2 ; Woodrow, I.e. 330-1.]

VHXiMa

Msdldae.

V«n*stita.

Fenugraek.

TRIGONELLA, I.hni. ; Fl. Br. Ind.,u.,S7-9 ; Pr&in, Beng. PlanU, DJ5.P.,

1903, i., 413-4 ; Duthie, Fl. Upper Gang. Plain, i., 20S-10 ; Leouminosa ijrff^
^^'*

A genus of annual herbs that comprises some 50 species, two of which only
®*~®'

are of economic interest in India.

T. corniculata, Unn. ; Roxb., Fi. Ind., iii., 389; Hamilton, Stal. Aoe. Dinttj.,

1 94. The lunkaika, piring. Cultivated as a pot-herb. Hamilton obeer\'ea that
it is as good as spinach and is cultivated in the same manner.

T. FoBnum-GrsBCum, Unn. ,- Duthie and Fuller, Field and Garden Cropa, iii..

46, t. xcix. The Fenugreek or Fenugrax*, m^thi. haen^ufreeb, ahamli, bhaji.

vendayam, mentulu, menthyd, tUuva, pe-ndn-ta-rzi, etc. A robust annual herb,

wild in Kashmir, the Panj6b and the I'pper Oangetic Plain ; cuitivatod in many
parte, particularly in the higher regions.

No estimate can be given of the area under the crop, except in Bombay (in-

cluding Sind) and Borar, where, according to the Sea*on and Crop ReporU, it

occupied 2,713 acres and 519 acres respectively during 1904-5. Subaeqoent
areas do not appear to have been recorded. It is grown necu* wells and on
saiUib lands. On well Ifmds, it is generally sown aifter eotton or fuir. The
seed (30 lb. per acre) is sown in February and the crop is ready to oat tn

April. On saildb lands it is sown at the end of October or begimuiig<>f flMtng,

November, and the crop ripens about the same time as on well lands. The
seeds yield a yellow Dyk, and the plant has beeo known and \ Alue<l as a Mam*
GINK from remote antiquity. It is grown chiefly as a food am" fodder crop. v»i%ar.

and as a perfume. [Cf. Paulits jEgineia (Adams. Coinme«i.). IH4., iii., 373-4:

Serapion, De Simpl., 1473, S 171 ; Taieef ifhereef, 1650 (FlnWsir, transl.). 1838,

1081



TRITICUM
VULGARB
"Wheat

THE WHEAT PLANT

163 ; Buchanan-Hamilton, Stat. Ace. Dinaj., 1833, 188 ; Pharmacvg. Ind., i.,

401-4 ; Banerjei, Agri. Cuttack, 1893, 104 ; Gaz. Montgomery, Dist. Panjab,

1898-9), 147 ; Lakehman Dhargal Ker, Notes on Therap. of Indig. Veg. Drugs,

1899, 56-7 ; Dutt, Mat. Med. Hind., 1900, 144.]

D.E.P.,
vi., pt. iv.,

88-202.

InfJian Xames.

History.

Ancient
Kecords.

Snmmer
Wheat.

TRITICUM VULGARE, Tlllars, Hist. PI Dauph., 1787, ii.,

153; T. cestivum, Linn., Sp. PL, 1753, 85; T. hybernum, Linn., Sp. PL,

86 ; T. sativum, Laml\, EncycL, 1786, ii., 554 ; T. monococcum and T.

spelta, Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 296-7, 373-4,

405 ; ii., 107, 160-1 ; Vilmorin-Andrieux & Cie., Les Meilleurs Bles,

1880, 28-158 and tt. ; Hackel, in Engler and Prantl, Pflanzenfam., 1887,

ii., pt. ii., 80-6; Duthie, Fodd. Grass. N. Ind., 1888, 68; Prain, Note

on Races of Bengal Wheat, Dept. Land Rec. and Agri. Bull., 1896, No. 3 ;

T. vulgare, Fl. Br. Ind., 1897, vii., 367 ; Moreland, Australian Methods of

Test, and Improv. Wheat, in Agri. Ledg., 1901, No. 2 ; T. hybernum and T.

cBstivum, Gammie, Provis. Class, of Ind. Wheats, Cult, at Poona and Manjiri

Farms, 1903, 1-14, tt. i.-viii.

Wheat {froment, Fr. ; weizen, Germ.) has numerous Indian syno-

nyms. The grain would appear to be most widely known in Sanskrit

by the name godhuma, and according to Dutt {Mat. Med. Hind., 269),
" three varieties of wheat are mentioned in the Bhdvaprahdsa, namely
mohdgodhuma or large-grained, madhuli or small-grained, and nihsuJci or

beardless." The first, we are told, came from the West, and the second

was indigenous to India. The most general vernacular names are often

closely connected (like the Persian gandum) with the Sanskrit godhuma,
thus :

—

gehun or giun, gahu, ghum, gohum, gahung, ghavum, gaivti, gom,

gam, gih, kanaJc, JcanJc, rozatt, dro, do, zud, gandum, godumai, godu-mulu,

godhi, kotanpam, giyonsaba, etc., etc.

History.—The cultivation of Avheat, says De Candolle, ie prehistoric. It is

older than the most ancient languages, each of which have independent and
definite names for the grain, such as the Chinese mai and the Hebrew chittah,

etc., in addition to the Sanskrit names already mentioned. The Chinese grew
wheat 2700 b.c. Heer found a small-grained wheat in the deposits identified

with the earliest lake-dwellere of West Switzerland—date about the time of the

Trojan war or earlier. Unger detected the same grain in a brick of the pyramid
of Dashvir in Egypt, to which he assigned the date of 3359 B.C. Another form of

wheat has been found in the less ancient deposits of the lake-dwellers of Switzer-

land and Italy (Stone Age), and still a third or intermediate form at Aggtelek in

Hungary. According to Hackel, the wheat found in the most ancient of these

deposits is t. titcovcuin. This is a summer wheat grown occasionally in Southern
Germany, Switzerland, Spain, Servia and Italy, and used largely in the manu-
facture of starch. The more recent forms, that author identifies as belonging to

T. inonococe 14 ni. Hitherto it has been affirmed that the wheats found in as-

sociation with the lake dwellings were quite distinct from any known modern
wheats, but Hackel's determinations would seem to remove that impression, while
confirming the belief that the wheat named preceded the appearance of those
which constitute the bread wheats of to-day.

On the authority of Berosus—a Chaldean priest—wild wheat is accepted as

having been seen in Mesopotamia. But similarly, the evidence of Strabo (who
lived 50 B.C.) is often given as supporting the belief that wild wheat had been
discovered in the Indus valley. In another place (p. 823) I have produced
evidence, however, in favour of the idea that the wild plant that looked like wheat
—of which Strabo spoke—may have been Oryxn coarctatn and not wheat at
all. Other early references to wild wheats might still be given, but their value
may be questioned when it is added that no modern botanist has recorded the

discovery of wild wheat, nor, in fact, given any very satisfactory evidence of

feral wheats (that is to say, of wheats that had survived in a self-sown condition

from former cultivation). The authentic cases of wild wheat recorded by modem
travellers, bo far as can be ascertained, are lonconnected with the true wheat
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Modem wheat would appear to be a product of cultivation of wliich
worthy evidence exiRtM aa to it« origin, except p«rh«p« that it ia mOfV
connected with Asia tlion witli Europe.

A renmrkable silence may be said to charact«rtM the wrttin|t« of Biinip*an
ling wheat cultivation in India, until well into tha 18th. If not
of tlie 19th century, rerhana the earlicat reference* ar« found

re IS of provisioninj; the «hip« which in HK>7 Mil Knfflaad to
Tl»e«o were cominande*! by William Keeling ari UiawldlM.

tlie latter, on reaching Surat, having ha<l ini«tru«tu>n« to proi-eeii on a mJation
to the court of the Ori<at Mughal. Jn the lint of urtirleaauppUad to th« Piiuuco,
we read of so many " buBliclls of Steale Wheat© " (imn- p ?i'o «lr Ooorge !<•••'•-

wood, in a footnote to the above pa«sa|^e (E.I.C. Firtt I •', M), mivm
it was P'rench wheat that the ships took on board, ti ' St«al« " >•

probably derived from the " steelynes and hanlnes ** which wa« Huupoaed to ba ll*«»

peculiar property of the foreign-grown commodity, and to malta it therafore mora
buitable for the manufacture of biscuits for long voyages. The juMajii may
be accepte<l as suggestive of the early intrcnluction from Europe of aome of the
forms of hard wheat presently grown in Western India, a« for example the tpttU.
But if that be so, a very different storj' is given by Terry { Voy. B. Ind., 16M (ed.
1777), 87), who speaks of the wheat of Surat as "more full, and m'>»-.« M^ii«
than ours, of which the inhabitants make such pure, well-reliahod \

I may say of it, as one sometimes spake of the bread made in the bi«i
_

Leige. it is pania pane melior, bread better than bread." So also Fryer <*V<ttf

.4cc. E. Ind. and Pers., 1G72-81. 119) mentions the Doccan aa po—caeing " wheat
as good as the world affords." It is, however, significant that Milbum (Or.

Comm., 1813) makes not the slightest reference to Indian or Eaatem wheat,
though under most commodities he gi\es important chapters, such as The Preaent
State of the Tea Trade, The Rise and Progress of the Trade in Sugar, etc.

Species, Varieties, and Races of Wheat.—The distinction between
Spring wheat (T. (tsfirtnn) and Autumn wheat ('/'. hf/herniim) can
have no importance, since these names do not denote structural differences,

and, moreover, are interchangeable climatic conditions according to the

country where grown, and even in the same locality, according to the

dates of sowings. If gradually changed, the autumn sowings being year

by year made a little later, and the spring a little earlier, autumn wheat

may become spring wheat, and vice versd. A wheat 80>\'n in the autumn
in the plains of India, if carried to the temperate Himalaya or to Europe,

would have to be treated as a spring wheat.

In point of actual botanical priority, however, the name T, tpntivum

should be given to both spring and autumn wheats ; in other words, to

all the wheats that by Lamarck were called T. ttatii-uiti, and by Villars

T. VIllyfire.

According to some writers, the assemblage of the Bo«called true whaata has

been evolved from T. monocnueunt (Vilmorin, I.e. 21, t. 166), a plant in-

digenous to Servia, Asia Minor, the Crimea and the Caucasian area of Meso-

potamia. As its botanical name implies, it is characteriaed by the presence

of but a single seed within the little ear, and its other structural characters place

it as a form of spelt rather than of wheat proper ; indeed it is often called *' small

spelt." It has a pale green colour and a flat, short ear. It ia. however, still

cultivated in Spain, and more rarely in France and Germany. The grain is not

often used for bread, but rather for mush, and the plant is valued a« a cattl.-

fodder. The yield is said to be from 25 to 35 bushels an acre. Vilmorin wouM
appear not to have been succeteful in his attempt* at crossing this with other

wheats. Moreover, Hackel and most modern authors regard it as quite un-

connected with the true wheats, and entirely infertile with them. Hackel ac-

cordingly refers the important grain-yielding forms of Tt-itUHtt (apart from

.KyiiottM), to the following chief forms : r. tN*N««<M>«<i<M«, T. mmHrmtm mt^

T. Fototiieuin. Having isolated T. tfoHoemf^HH* by itself, he tlu-n proeseds

to speak of T. »atlvtiin, and observes that under cultivation many raosa have

been produced, of which those with the rachis articulated ate roort^prol'

nearest related to the original stock, whatever that may have b«en.
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nese of the rachis exists, however, in different degrees, and is correlated with
the more or less firm closing of the glmnes. Hence he isolates the forms of

T. sativuni into :
—

Sativxun (A) Rachis articulated at maturity and grain firmly enclosed by the glumes :

Spelta. (a) spikes loose, almost four-sided = T. satiiinn, uar. upeiui, and (h) spikes
very dense, laterally compress = t. Mntit^nn, uar. tJieoconm ( = x. amyieiim,
Seringe, also Vilmorin, I.e. 21, tt. 152, 154). Two-grained spelt is grown in

certain parts of Southern Europe and is sown in spring. Its grain is used chiefly

in the manufactm-e of starch.

Both the forms (or groups of forms) thus indicated approximate closely to

T. i*io»tofo('pii»i, however, and according to De CandoUe and other writers,

that species may be but the ancient form of the spelt wheats (speita, and
iiieoecuui. just mentioned).

Spelt wheat (r. spetta, Linn., Vilmorin, I.e. 20, 146, 148, 150) is, in fact, one
of the oldest grains, and there are awned and awnless, hairy and glabrous, also

white, grey and reddish-coloured forms of it. It was in ancient times the chief

grain in Egypt and Greece and was cultivated everywhere throughout the Roman
Empire. Its cultivation has been largely discontinued, and, except in Northern
Spain, is unimportant in Europe. In India its cultivation is met with from
Sind to Mysore, especially in Bombay. Apparently the first definite intimation
of the existence of this wheat in India was made by Buchanan-Hamilton, and
subsequently by myself in the Journal Royal Agricultural Society of England
(1888, xxiv., 36-8). A long and interesting account of it was published by the
late Mr. E. C. Ozanne in the Statistical Atlas of Bombay (an account reprinted by
Lisboa, List. Bomb. Grass., etc., 1896, 129-30). It is known in India as kaplde
(or khapli), a name which is said to denote the difficulty exi^erienced in separating
the grain from the husk. It is also called by other names, such as jod, hotte

godhi, and pamban. Its value lies very largely in the fact that it is grown during
the kharif season, all the other wheats being rabi crops. Hamilton speaks, how-
ever, of two seasons of cultivation in Mysore. It can be profitably raised on
poor soils, where the other wheats could not be grown. Its demands, says
Hackel, are less, its liability to disease lower, and the grain being firmly retained
within the glumes, makes it proof against the attacks of birds. According to

Hamilton, '*'. monoeocvmn {javc godhi) and i'. sjteita are the two wheats of

Mysore, and MoUison, in the opening paragraph of his article on wheat
(
Textbook

Ind. Agri., 1901, iii., 24), mentions t. inonoeoerum as a wheat " said to be culti-

vated." (See Mysore below, p. 1099).
Polonicum. in this place it may be useful also to dispose of T. Foionieuni (Vilmorin,

I.e. 20, and t. 144)—Polish wheat. It is a very striking species with large com-
pressed, mostly bluish-green (glaucous) spikes, readily distinguished by its

empty glumes, which may be one inch long and enclose all the flowers of the
spikelete. Hackel suspects that it is, perhaps, not a true species, but may have
originated by cultiu'e. But Poland is, however, by no nieans its native country.
Perhaps Spain, where it is still cultivated on a large scale, has a stronger claim.

It is also met with in Italy and Abyssinia, but apparently is not grown in India.

It much resembles in its long and slender fruit some of the forms of rye, and is

in fact, often sold under the name of Giant Rye.
This leads now to the consideration of Hackel's group

—

Sativum (B) Rachis not articulated at maturity, grain visible between the open fruit

tenax. glumes and thus readily falling out. This he distinguishes as t. satifum, uar.

tennjc, which he further says is referable to four imperfectly characterised races.

These may be indicated thus :

—

1. Empty glumes distinctly keeled on the upper half, rounded below :

* Spikes long, more or less loose in T. sntivmn, race vulgare (Vilmorin,

I.e. tt. 28-122).
** Spikes short, dense, distinctly four-sided in T. sativwn, race eom,pactum.
2. Em,pty glum,es, sharply keeled at the base

:

*** Fruit short, thick, not compressed in T. satitimi race turgidum, (Vil-

morin, I.e. 18, tt. 28, 130, 132, 134).
**** Fruit oblong, narrow, somewhat laterally compressed and acute in

T. Mtirutn, race durum (Vilmorin, I.e. 19, tt. 136, ^38, 140, 142).

Haces

:

The race to which Hackel thus restricts the name vulgare embraces numer-

Vulgare. *^"^ forms, such as awnless and bearded, naked and hairy, white, bluish and
reddish spikes. It is perhaps one of the oldest of the modern wheats and the
most valuable in Europe, America, India and Australia. Several hundred forma
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of this wheitt have been doecribed. ^ ^.. ree » sood eoil end » dry elimfti*. The red
ciui endure much wet weather, but the red and white tomm are hitemhenteaMe
with )iltore<l onvironment. A better claeelRcation ie perhape into beardleie and
boarded forniH.

Tlio race oompactum—the dwarf or hedgehog wheate (tlte latter aana befaag CompAO-
given to the awned forms)—ie cultivatod in the AtMtxian Alps. IVnifiaiiliMg, tum.
Alsace, Switzerhuid, Chili, Turkeeton and Abywinia. They are apeeially adeptil
to stormy regions, and are at the same time profitable on eoile witere otiter wheal*
could not be grown. They have short stiff straw.

Tho form to which the name tarrldum or Rivet Wheat haa t>een a—ignml Turgi^ltlin.

is generally designated English Wheat on the continent of Europe*. It bae
dense, four-sided spikes, the leaves ore broader than in rMi#«r* and ueually
velvety, and it affords long, rigid, nearly useless straw. The grain ia generally
red-coloured, short and thick, with a blunt apex. It is rich in starch but poor
in gluten, and for bread-making the flour has to be mixed with mure glutenoua
wheats. This class of wheat is largely grown in the Mediterranean oountnee,
more rarely in England and Germany. English wheat gives a gmxi harvaat,

but the flour is poor in gluten and ueually greyish in colour. The eo<eaIled

Miracle Wheats (Egyptian wheats) constitute a sub-race under eompotftoa and
have branched spikes.

Lastly, the race or group of forms designated dumm comprehends aU the Duruin.
hard spring or flint wheats—the Macaroni VVheate. They are reoognMable by
their long, bristling awns, almost solid culms, very hard, pointed, uituallv vitreoue.

rarely mealy grains, and often black a^vns. Cultivoted in tl " rranean

countries and Asia Minor, and are most important in Spain and - . Africa.

The grain is specially rich in gluten, hence their beixtg largely used in the noanu-

facture of macaroni.
At tho third Hybrid Conference held in London dvu-ing 1906, Philippe de

Vilmorin of Paris put the position regarding the origin of the forroe of wheat
thus

—" When my father began, in 1878, cross-fertiliBation lietween the different

types of wheats, the object he had in view, and which he fully proved, was that

oil our wheate—with the exception of Tfiiieum utouoeuc^um—ctuue from one

and the same common origin. In consequence of his experiments, he was able

to base his argument on two well-proved facts, namely :—(1) that the six speciee

(t. uatlvutii. Lam.. T. turglttMtn, L, T. ilttfum. Deaf., T. g^tonifMm, i, T. Hprllm. BybriiV.

L., and r. autyivum. Seringe) of cultivated wheats can be crossed amongst them-

selves and give products indefinitely fertile. (2) That on crossing any two of

these six, the other fovir may appear among the results."

Only the briefest possible abstract has been attempted in the fore-

going observations regarding the classification of the varieties and races

of wheat usually adopted by writers on this subject. The student who

may wish fuller details should consult Komicke and Werner (flandbuch

des Getreide baues, 1885, ii., 209-529), where it will be seen several hundred

forms are discussed.

[Cf. E. M. Shelton in the Rfport on the Rust in Wheat Conference (held in

Brisbane, Queensland, 1894); U.S. Dept. Agri. (Botany) :—Carleton. ifu«#to»

Cereals, Bull., 1900, No, 23, 12-30 ; also Mac4troni Wheats, BuU., 1901, No. 3 ;

Scofield, Algerian Durum Wheats, Bull., 1902, No. 7; Corleton and Chamberiam.

Durum Wheats, Bull., 1904, No. 70
:

Lyon, ^»wP'-<>»- <?«^'fy »/ »*^**^,ftlZi*

1905, No. 78 ; Kept. Third International Conference, 1906, on Genetics (published

Royal Horticultural Society).]
. t j-

Practical Aspects.—Yrom the study of an extensive series of Indian
J*^^'"

specimens sent to London, some years ago, the late Dr. ForbM Watwn cuu« ca-

propounded the following classification :—(1) white, soft
; (2) whit«, hard

;

(3) red, soft ; and (4) red, hard. The vernacular term pussi usually denotes «-<•

soft wheats, and these are the wheats chiefly exported from India. To a

certain extent these four groups are cultivated side by side m the wrae

district, but on the whole a geographical isolation may be perceived.

Northern India, for example, produces mainly soft wheats, while Southern

India and Bengal grow mainly hard forms. The cultn-adon of the finer
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qualities of soft wheats would appear to be for the most part comprised
within the upper basins of the three great rivers—the Ganges, the Indus,
and the Nerbudda. South of the Nerbudda, the true soft wheats may
be spoken of as very nearly unknown. The prevalent wheats of the
United Provinces and of some parts of Bihar and Tirhut are soft white,

and of the Panjab soft red. Some years ago the late Col. Wace estimated
that out of the 7 million acres of wheat then in the Panjab, 5 million

were under soft red wheats. But the soft red extends farther to the south
than the soft white. Hard wheats predominate in the Deccan, Berar
and some parts of Bengal, and the less valuable form, hard red, extends
farthest to the south, and is the only wheat capable of cultivation in the
moist climate of the lower Gangetic delta, in Orissa and in Burma. In
many parts of the Bombay Presidency, south to Mysore and Madras
Presidency, an extremely hard red wheat becomes prevalent, namely
that already mentioned under the name spelt.

Soft Red.

Hard Wheats.

Bengal.

Broader Leaves

Soft White.

U. Prov.

Mundia.

C. Prov.
Pissi.

Glutenous.

White Soft
T>'heats.

Gammie's
Classifica-
tion.

Prain {Note on Races of Beng. Wheat, in Dept. Land Rec. and Agri., I.e.)

discusses the value of the characters based on the consistence of the grain

—the hard and soft ; also the distinction according to colour—white
and red ; and lastly, the condition of bearded and beardless grains. He
finally comes to the conclusion that little reliance can be placed on such
distinctions taken by themselves. He, however, points out that white or

grey wheats, whether soft or hard, have, as a rule, distinctly broader leaf-

blades than have the red wheats, and adds that in Bengal the wheats
grown are practically all bearded. Summing up his observation of these

aspects, Prain comes to the conclusion that Watson's classification, which
combines consistence and colour of grain, is of practical value. The soft

white wheats of Bengal are called dudhia ; the soft red wheats, jdmdli
;

the hard grey wheats, gangdjuli, and the hard red, hheri. Mukerji {Hand-
book Ind. Agri.) mentions fifth and sixth forms, namely fiusa and
nanhia.

In the United Provinces the daudi wheat is spoken of as the finest.

Mundia denotes a white, soft wheat of good quality, which is beardless.

This wheat is met with here and there : thus Russell alludes to it in his

Gazetteer of Damoh as grown in embanked fields, since it requires more
moisture and is less liable to rust than the bearded wheats. The account
given by F. G. Sly of the wheats of Hoshangabad {Reft. Land Rev. Settl.,

1891-1905, 26-7) is probably more or less applicable to the whole of the

Central Provinces. " The principal kinds, of wheat grown are pissi, soft

and starchy, white
;

jalalia, hard and glutenous, white ; daodia, soft and
starchy, white ; saharia, soft and starchy, white ; Tcathia, hard and gluten-

ous, red ; and hansi, hard and red. All kinds are bearded, no beardless

wheat being grown, which cultivators say is because birds attack it more
freely. At present no less than 80 per cent, of the wheat sown is pissi,

whereas at last Settlement pissi is described as an inferior kind, little

sown, jalalia and kathia being grown in about equal proportions. This

remarkable change has been brought about by the export trade, pissi

being in the greatest demand. Jalalia is still preferred for home con-

sumption, because it makes better suji." The cultivation of white soft

wheats in most provinces of India has greatly expanded with the foreign

demand.
G. A. Gammie {Provis. Class, of Ind. Wheats, I.e.) subordinates the

characters based on the consistence and colour of grains to the presence
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or absence of a beard. He forms six sections :—two of which an baud*
loss and correspond, he says, to T. hiiberHiim, Linn. (I.e., tt. i., ii., iii.. iv.).

These would appear to be for the most i)art white wheatii both toft and
hard, though one of them, the jonaria group, is described m hard nd,
and the illustration shows it to be shortly bearded (certainlr not
beardless). Gammie's third section he designates as the kdli iutkal,
bakahi or kahno wheats, which he identifies with T. plioHum {Le, t. r.).

In these, the spikclets are velvety, bearded, and the grains deaoribed as
hard white, yellow or red. The bakshi wheats are almost oonfiaad to
Bombay, more especially the Deccan, and are not met with in tha Konkan.
Then the fourth and fifth sections are also bearded wheats, which Oammie
regards as being forms of T. tfHtiriini, Linn. The former he calls popatia
Avheat (I.e., t. vi.), a form met with mostly in Bombay and the Central

Provinces, and possessed of hard yellow or hard red grain. The latt«r he
designates the daudkhani wheats (I.e. t. vii.) ; these are shortly beatded
and the grains soft white, hard white or hard red. They are met with
in the Panjdb and, Gammie sa}*^, may be viewed as the txansitional

forms between the long bearded and beardless wheats. Lastly, his sixth

section (I.e., t. viii.) embraces the various forms of khapU already disciused

(p. 1084). These, he says, are awned and have a covered, hard red grain.

An American correspondent of Garamie's, it would seem, had identified

the Bombay khapli to be the same as Emtner wheat of Siberia
—

" a

variety used to transmit rustproof qualities." But in 1903, Gammie tells

us, the khapli " became decidedly rusted, so that it has now lost its long*

maintained reputation of immunity."
Hybridised and Pedigree Wheat.—The improvement of the stock Hybrida.

of wheat has for many years been recognised as an essential feature of

rational cultivation. Recent research would seem to show, however, that

not only better but more immediate and more enduring results are likely

to be attained by hybridisation of stock than by the tedious process of

selection that hitherto has resulted in what are known as pedigree wheats.

It is, in fact, not enough to know the species and varieties of Tritirum; it

has become imperative to be able to recognise the races and to successfully

cross these in directions ascertained to secure the fixation of propertiea

of value in direct adaptation to environment. For example, the property

of certain flours, known technically as " strength," that is to say the stmcth.

capacity to afford a large loaf, has been established as a racial character-

istic that may be secured by the adoption of certain stocks, or by their

utilisation in hybridisation. At one time it was assumed that strength

was due to manuring, to methods of cultivation, to soil and climate, or

to season of reaping, but each and every one of these opinions have

been tested and found unconnected with the production of " strength."

All English wheats are admittedly deficient, but Red Fife Wheat (among B«d pite.

others that might be mentioned) has been found not only to possess

that property, but to preserve it when grown in England, and to trans-

mit the same when employed in crossing with standard EngUsh wheats,

such as Golden Drop. [Cf. Hall, in Journ. Board Agri., 1904, xi., 321-

33 ; Rept. Confer, on Genetie^, Roy. Hort. Soc., 1906, 384.] In a brief note

by Howard (Agri. Journ. Ind., 1906, i., pt. iv„ 401-3) it is very properly

urged that the first step toward improvement is to secure uniformity.

He has accordingly pointed out that in India it is not uncommon to

find wheat not only grown mixed with barley, gram and other such
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crops, but to discover several distinct races of wheat mixed in one ana
the same field.

Properties and Uses.—The methods of employing wheat for human
food in India vary somewhat in the different provinces. From the grain,

three chief kinds of flour are made, viz. suji, maida and dtd. The
first is a granular meal obtained by moistening the grain overnight,

then grinding it. The fine flour passes through a sieve, leaving the suji

and bran above. The latter is got rid of by winnowing, and the round,

granular meal or suji remains. This preparation may be described as a

form of semolina, and is most easily produced from the hard wheats rich

in gluten. It is employed in confectionery, and in place of oatmeal in

making a land of porridge. The hard white wheats are also valued in the

preparation of macaroni. Maida and ata may be prepared from the flour

separated in the preparation of suji by regrinding it and passing it through

a finer sieve than used formerly, the finer flour that passes through being

maida and the coarser ata. They are, however, most largely prepared

without going through the process of separation of suji, the dry grain

being at once ground and sifted into the two qualities. Maida is the luxury

of the rich while ata is the flour of the poor and is generally cooked in the

form of coarse cakes

—

chapattis—toasted by the side of an open fire. These

are eaten along with dal and ghi or other relish, and constitute the chief

food in the wheat-consuming tracts of India. In many localities, however,

the ata is not obtained from pure wheat but from a mixture of wheat-

barley or wheat-gram, the two grains being ground in the mixed form—

a

habit that has led to cultivation of the mixed crops already alluded to and
also to the sale of the mixed grains, a condition by some persons incorrectly

regarded as deliberate adulteration. In the larger towns of India, bread

and biscuits, prepared from flour leavened and baked in the European
fashion, have come greatly into use and seem destined to even more general

consumption. But the fermenting of wheat flour in the manufacture of

bread seems to have been unknown prior to the advent of the Europeans.

The uses of wheat in the arts and medicine need hardly be detailed.

Wheat starch is, as a rule, too expensive for extended use in India. Like

that of rice, the gluten mixedwith fine lime is employed as a special cement.

For microscopical results consult Hanuasek {Micro. Tech. Prod.

(Winton and Barber, transL), 1907, 37, 334-49).

Adulteration of Indian Wheat.—The opening of the Suez Canal

brought India into direct touch with Europe and demonstrated the pos-

sibility of Indian wheat and other foodstuffs being conveyed to Europe
in thirty days. Prior to 1870, no mention occurs of India's participation

in the world's supply of wheat. And when it did appear in the com
markets of Europe, it was viewed by many as introducing an undesirable

disturbing element which it became necessary to ward off rather than to

encourage. The delusion that rice was the staple food of India, and, there-

fore, her chief agricultural (food) crop, seems never to have been more
rudely dispelled than by the emphatically demonstrated fact that India

not only grew wheat, but was prepared to contest certain markets and to

land special wheats at a price lower than they could be produced elsewhere.

This was first met by the outcry that, for greed, the better classes of the

community were exporting the surplus stocks that formerly were stored

against times of scarcity and famine. When this failed, the tendency to

uncleanly wheat, instead of being removed by emulation, was stereotyped
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into "refraction "—in other wonk, peroentMM of impurity were •t*nd*ni- trtwimw
ised 88 utiavoidftble and therefore permiasible, below which no •nhftnoe-
ment of price was paid but abovo which dedm-tioiu wore AuthoriMd. Th«
practical effect of this system was the payment of freif^t on mod and nyiw
the charges for cleaning in Europe, both of which told against Indift't

"""^

success as a wheat-supplying country for Europe. Viacount Cioaa, at a
meeting held at the India OfUce in 1889, pointed out that an enormoaa
amount of dirt was in this way imported annuAlly and freight paid on it

as if it were wheat. Assuming an average of 3 per cent, adulteration, that
would come, on the 190fr-6 exports of wheat conveyed to the United
Kingdom, to half a million cwt. of mud, on which freight and other chaxgea
had to be paid. Voelcker (Improv. Ind. Agri., 277-8) and others hare
shown that this state of afihiirs is in no way due to bad cultivation nor to
careless threshing on the part of the Indian cultivators, but is entirely a
consequence of deliberate adulteration to suit the requirements of the
English corn trade. A similar state of affairs characterised the Amtfican
wheat trade, since the wheats that first came into Europe contained
as much as 10 per cent, of prairie oats, rye and other impurities.

It was sold on a standard of " fair average quality " (f.a.q.). But p.a.q,

the American producers soon saw the necessity for reform and turned
out a clean wheat, and were thus able to establish the standards of

sale on their own side of the Atlantic. So far, India has failed to
attain that position, though more than one effort has been made to

remedy the evil of adulteration both by the Government of India and
the Indian merchants.

In an official dispatch, dated November 29, 1906, the Government Potor*

of India sum up the present position and then add that " The replies
^*'**"*

received have been considered, and the Government of India now feel

justified in announcing for general information that, if buyers of

Indian wheat desire to obtain regular supplies containing not more
than 2 per cent, of impurities (that term covering all foreign matter
other than food-grains) the mass of Indian shipments can be made
on that basis."

By the opponents to reform, it has been upheld that Indian wheat is of okmpmhb i»

necessity less pure than the wheats of Europe, America and Australia,
*'"*''^

due to the imperfect methods and appliances of the Natives ; that ac-

cordingly it has to be washed, and may as well contain 2 per cent, impurity

as one. But if the shippers are prepared to do the cleaning in India,

a saving in freight would be effected that might go a long way toward

covering the cost of cleaning and, moreover, Native methods might

easily be improved. The demand for pure wheat to be made by the D«aMadfar

buyers in Europe would accordingly seem the natural and only solution ^"* wb«»t.

of the present anomalous state of affairs, if the further position be

not upheld as the ultimate result of the controversy, namely the

expansion of the milling interests of India and the export of Hour in

place of grain (see p. 1101).

Seeds found In Wheat.—The seeds obtained during Indian wheat Boreenincs*

screenings are gram, polygonum, rape and piazi—the last bong a species

of AsphodeliiH, which inthePanjabisoften very prevalent in the wheat*

fields—especially in the Jhelum districts—and to such an extent as to give

much trouble to the cultivators. [C/. Howard, Agri. Joum. Ind., 1907,

i., pt. iv., 40a-5 ; ii., pt. ii., 2 10. J
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CULTIVATION.
Range of Seasons and Crop Adaptations.—The antiquity of wheat

cultivation in India can be at once realised by the evident direct adaptations
of the forms of the crop grown to the varied conditions of soil and climate

under which produced. As indicative of this wide range of racial adapta-
tions to climatic and other conditions, the following passage from a paper
written by me on The Crops and Climatic Conditions of India [Agri. Ledg.,

1895, No. 3, 38) may be here given :

—
" As a result of these considerations

we have the startling state of affairs that a journey from one extreme of

India to the other may reveal the cultivators engaged in every stage of the
operations connected with certain crops, such as preparing the soil, sowing,
watering the advanced crop, reaping, threshing and carrying the produce
to market. For example, were the journey made in June from the Panjab
to South India, the cultivators would in the north be found engaged in the
early preparation of the land, for the crop to be sown in September to

December ; in mid journey they would be seen tending the mature kaple

wheat of the Konkan ; and in Mysore and some parts of Madras Presi-

dency, they would be found sowing wheat—a crop that will be harvested
in September and thus practically at the very time that the great wheat
crop of Northern India is being only sown." In general terms it may be
said wheat cultivation increases on passing to the north, in other words, on
leaving the humid atmosphere and inundated soils of the south. Indian
wheat as a whole might, moreover, be spoken of as comprising a varied

assortment of winter wheats, that is to say, the bulk of the Indian crop is

sown in autumn and reaped in spring {rabi crop), but except on the hills

it has rarely to pass through a winter of frost, so that from the climatic

standard the Indian wheats might rather be spoken of as spring wheats.

Frosts are, however, not unknown, and often do much harm as the grain

is ripening. But unlike the spring wheats of Europe, the Indian crop may
in general terms be said to ripen with an increasing, not a decreasing tem-
perature. That is to say, from January onwards the approach is rapidly

made to the hot season, and by April and May the hottest temperatures
of the year are usually recorded. This circumstance, so dissimilar from that

of most other wheat-producing countries in the world, may have much to

say to the " ricey " character attributed by the trade to the Indian wheats
as a whole.

Yield.—The seed is ordinarily sown in October and ripens in three and
a half to four months—a good average crop would be about 800 lb. to the

acre. But there may be said to be two subordinate groups, namely dry-

crop wheats and irrigated wheats. The increased facilities of canal irriga-

tion account largely for the recent expansion of the area and production of

irrigation wheats in the Panjab. The possibilities of the future in this

direction cannot by any means be regarded as definitely established.

Irrigation wheat on land liberally manured may jdeld from 1,200 to 1,600

lb. an acre.

Associated Crops.—To a large extent wheat is in India interchangeable

with other rabi crops, such as linseed or gram, and it is accordingly rotated

with these and may be sown alone or mixed with barley or gram or with
intervening rows of mustard or safflower. The value of a rotation with
leguminous crops is fully understood by the Indian cultivator and uni-

versally taken advantage of all over the wheat area. Recently Howard
(I.e. ii., pt. ii., 210) has pointed out that in the Eastern Panjab it is
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customary to sow tenji {MelUotum pnrvl/iora) among cotton, m m
to raise a rahi forage crop. It is commonly seen abo among whaat
{Fodder, in D.E.P., iii., 416).

Diseases,—Bo much has been written on this subject, even in con-

nection with India alone, that many pages would have to be devoted

to the Bubjoct before anything hke a satisfactory abstract ooold be pro-

duced. Rust is by far the most important or serious. It is known to

the Natives as geru, gerwar, or jeru. According to the belief of the culti-

vators, it attacks the crops only when sown on irrigated land or when
an undue amount of rain falls or heavy clouds prevail, during the earlv

growing stages. For some years the late Dr. Arthur Barclay devoted much
attention to the study of wheat rust and arrived at many surprising con-

clusions, one of which may be here stated, viz. that while the barberry

bush of the Himalaya bears abundantly eocidial cluster-cups, which he

supposed to be those of J'liecinia uraminiM, the rust of the wheatfields

is i*. I'uhiffo-vern {Joum. Bot., 1892, xxx., 46). In the Agricultural

Ledger (1895, No. 20, 287-98) will be found an illustrated description of

the two chief forms of the nist, viz. /*. graminim and 1*, rubiffo-vera,

and their various stages of existence. Massee {TexAook PL Diseases,

1903, 247-9) deals very briefly with black rust and crown rtust. A few

years ago the Colonies of Australia held a series of conferences on rust in

wheat. As a consequence, voluminous reports of the deliberations of the

Commissioners were published from 1890 to 1896. These were ably

reviewed by Prain {Agri. Ledg., 1897, No. 16). About the same time

Cunningham and Prain published a Note on Indian Wheat Rust (Rec.

Bot. Surv. Ind., i., 99-124), in which they point out that perhaps five species

of Pacvinitt attack the wheat of the plains of India. They also describe

an secidial fungus on Lannea, which they suggested may possibly be the

source of the Shibpur wheat rust. Butler (Dept. Agri. Ind. Bull., 1903,

pt. i., No. 1) carried the subject a step further by throwing doubt on

the aocidial fungus of the Himalayan barberries being at all connected

with wheat rust. He then remarks, "I have found that the common
.Hcidium on the barberry at Mussourie is not allied to the wheat fungus,

but is a distinct and remarkable species, accompanied by a Uredo-iorva.

on the barberry itself, and giving rise to witch's brooms on the attacked

bushes. The barberry may be entirely left out of account in India." He
then points out that the i*. riibif/o-vera of Indian TR-riters comprehends

several species, more especially J*, ylinnurum and P. triticina. Under

the former he places the Ferozpur wheat rust and the Mogul Serai

barley rust of Cunningham and Prain. i*. ginmarum appears earlier

than P. graminifi, and as far as Indian experience goes, is much more

destructive to the grain.

The next paper of importance that appeared in India is that by Butler

and Hayman, to which is appended a note by Moreland {Mem. Dept.

Agri. Ind., 1906, i., No. 2, 1-57, tt. i.-v.). Thb reviews the main facts

already mentioned, then pointedly exhibits the issues that remain unsolved

regarding the propagation of rust from season to season {I.e. 10), and in

the concluding summary speaks of three distinct rusts met with in India,

viz. /*. fframinis (black rust), /'. glumarum (yellow rust), and P.

triticina (orange rust). All three commonly attack wheat, and the

first two barley also. In conclusion, it may be said that these authors

seem inclined to accept Eriksson's theory of hereditary infection in
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preference to that which involves the discovery of an intermediate
" host." [Cf. Butler, Volunteer Wheat and Rust, in Agri. Journ. Ind., 1907,

ii., pt. i., 99-100 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1907, i., No. 2.]

AREA OF PRODUCTION.—The chief wheats exported from India

are the Muzaffarnagar soft white {dudhi) and the Bombay and Central

Provinces hard white {hakshi) above indicated, but the wheats most
popular within India itself are those produced in the Panjab. With the

vast majority of the people of India wheat is not, however, a necessity of

life ; it is indeed rarely if ever eaten by them. Wheat becomes an import-

ant article of food in the Panjab only. In India as a whole, therefore,,

its cultivation is governed more by external than internal considerations.

When the markets of Europe give indications of profit, its cultivation

is immediately increased. But the mere fact of a definite proportion

of this foodstufi being produced as an article of export (far from being a

source of danger) is of the very greatest value to India, since, when the

necessity arises, exports can be stopped by increased local demand and a
new source of food thereby rendered available. It is not to be wondered at,

therefore, that exceptionally good harvests in Europe and America are

immediately followed by lessened cultivation in India. The efEect of

famine on wheat exports may also be clearly demonstrated :—The exports

for the ten years ending 1899-1900 averaged 12J million cwt. ; in 1900-1, a

year which followed a serious famine, the exports were only half a million

cwt., and two years later (1903-4) they expanded to 26 million cwt. If

wheat displaces any crop it would be cotton, certainly not the food-grains

of the people. Few cultivators are likely to be found so ignorant as to

grow the millets on the rich lands oii which alone wheat and cotton can be

successfully produced. The best lands have always been devoted to rent-

paying crops, that is to say, to export crops—such as oil-seeds, wheat and
cotton—and only during times of famine would these lands be thrown

under the millets and other necessitous food crops.

From these and such like considerations it may readily be understood

that the area in India (British and Native States) normally under wheat
manifests extreme fluctuations. Thus in 1891-2 it was 27,032,772 acres

with a production of 6,093,741 tons of wheat ; in 1893-4 it stood at

28,716,735 acres with 7,268,982 tons ; in 1895-6 it had fallen to 24,071,320

acres with a production of 5,380,342 tons. Then it rose in 1898-9, and in

the very next year, 1899-1900, fell to 18,687,782 acres with 5,357,142 tons.

For the three succeeding years it fluctuated around 23 million acres,

and in 1903-4 suddenly expanded to 28,413,743 acres with 9,641,145 tons
;

and in 1905-6 stood at 26,226,200 acres with a production of 8,560,340

tons. The Final Memorandum for 1906-7 estimates the area at 29,444,200

acres, but the yield at only 8,508,040 tons.

The provincial distribution of these acreages may now be discussed.

The Panjab (including the North-West Frontier Province) heads the list

with its lowest area (in recent years), namely 6,223,600 acres in 1891-2,

and its highest record, 10,184,200 acres in 1906-7, with a production of

3,588,100 tons. During the past six years it has shown an average of over

8^- million acres under the crop, and has manifested on the whole a steady

expansion. Then follow the United Provinces, which normally fluctuate

between 6 and 7^ million acres. The Central Provinces stand next in

order, with a normal area of from 2 to 3 million acres and Berar adding

about half a million more. Then comes Bombay with from 1^ to 2 million
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ttcres, while Sind and its Native States add to the Bombay Preaiden«v
about half a million more acre*. Lastly Bengal (imluding Eastern Ben^l)
normally possesses about 1} million acres. Except in the Panjib,
therefore, the area in the other provinces cannot be regarded mm giving
any indication of expansion.

The Native States have collectively about 6 million acre* under
wheat. The Final Memorandum issued by the Commercial InteUigenoe
Department estimates their area for 1906-7 at 5,176,000 acres, with a
production of 1,048,540 ton.s. The largest proportion is in Hyderabad and
Rajputana, which each have on an average 1 million acres, while Central
India has approximately 2 million acres. Included under these areas men*
tion may be made of Gwalior, which during the past five yean has had
from 298,872 to 726,674 acres under the crop : Bhopal in 1905, 419.766
acres; Indore, 287,681 ; Bandelkhand, 215,468; Bhagalkhand, 289,128 acrea;

and, lastly, Kotah has annually from 100,000 to 300,000 acres of wheat.
Panjab and North-West Frontier.—One-third of the total cropped

area of the PanjAb is usually under wheat, an area which representa about
29*3 per cent, of the total wheat area of British India. According to the

AgricuUurai Statistics, the actual wheat area in the Panjdb in 1904-6 was
7,681,700 acres and in the North-West Frontier 821,586 acres, the yield

having been 3,122,900 tons. In 1905-6 the total area for the two provinces

was 9,596,700 acres and the yield 3,790,000 tons, while the Pinal Memo-
randum for 1906-7 estimated the area and vield, as already mentioned, at

10,184,200 acres and 3,588,100 tons. As representative of distribution,

it may be added that during 1904—5 the following districts in the Panj&b

had each over 300,000 acres of wheat:—Lyallpur, 591,818; Ferozpur,

565,433 ; Lahore, 438,360 ; Attock, 407,768 ; Sidlkot, 396,837 ; Gujrinwila,

363,367; Amritsar, 350,397; Shahpur, 342,483; GurdAspur, 330,586;

Jhelam, 325,793 ; Gujrat, 310,725 ; and Multan, 305,051. In the North-

West Frontier the areas are smaller, the chief being—Peshawar, 299,347

acres ; Bannu, 209,136 ; and Hazara, 122,068.

The crop is sown on what are known as rattsli and rohi lands ; the

former are light, easily pulverised loams, very prevalent in Upper India

;

the latter, rich well-drained soils approaching what is known as ddhar.

Dakar proper is as a rule too heavy and not sufficiently drained for wheat.

The crop occupies the soil for about six months—the first sowings are

made by the middle of October, and the harvest operations are completed

by the latter end of May. The systems pursued vary to some extent

locally, but mainly in consequence of the nature of the soil and source of

water supply. The following particidars derived from Hoshiarpur District

Gazetteer (1905, 93-5) is representative of the Panjdb generally. The

common wheat grown is a reddish bearded variety called kdthi, the kind

most commonly used for mixtures with gram and other crops. '* The

number of ploughings given to wheat varies according to the crop that

precedes it. If it follows maize, the time for ploughing is short, and not

more than three or four can be given. If the two-year course is followed,

continuous ploughings can be given for ten months ; but even so, the

majority of fanners do not plough more than eight or ten times. The

best time for sowing is from the middle to the end of October, but wheat

can be sown up to the end of December. In the riverain villages the Und

is often not dry enough to sow till November, and if the seed is sown too

early it is eaten by a small grasshopper called tohi. The subsequent
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operations are simple. The field should be occasionally weeded in

November and December. After December, nothing need be done be-
sides the protection of the crop from stray animals till it is ripe in April.

About the middle of April is the proper time to begin reaping the wheat
harvest."

" The quantity of seed used is half a maund per acre, but a good deal
depends on weather conditions at the time of sowing, and also on the
class of soil. The average outturn varies much from tract to tract. Ex-
tensive crop experiments were carried out for five years during the First

Eevised Settlement, and the results seem to show that in the best plains

Tahsils, the average produce is 8 to 9 maunds an acre ; in Dasuya
about 7 maunds ; and in the hills only 4 maunds." Of course the
difference is enormous between the outturn of the best land, highly
manured, 12 to 14 maunds, and that of the poorest sandy soils or badly
manured land, 6 to 9 maunds. " In the light soils of Kandi the yield

falls in bad years to 3 or 4 maunds per acre."

According to the Agricultural Statistics, the average yield per acre
in the Panjab for a period of five years ending 1901-2 was 935 lb. irrigated

and 642 lb. imirrigated land, and in the North-West Frontier, 883 lb. on
irrigated and 563 lb. on unirrigated. In the Panjab the largest yields were
obtained in Gurdaspur, Amritsar, Jalandhar, Ferozpur, Delhi, Ludhiana,
Lahore, Ambala and Mianwali ; and in the North-West Frontier in Dera
Ismail Khan, in all of which average yields of over 1,000 lb. (12|
maunds) per acre have been recorded on irrigated lands.

[Cf. Waee, Panjab Wheat (Panjab Govt, publicat.), 1884; Dist. Oaz. ; Repts.
Oper. Dept. Land Rec. and Agri. ; Settl. .Repts. ; Repta. Agri.-Hort. Gardens,
Lahore ; Howard, Weeds in Panjab Wheat Fields, Agri. Journ. Ind., 1906, i.,

403-5.]

United Provinces.—The crop is very important in these provinces,

ordinarily occupying about one-fifth of the net cropped area, an amount
which on an average of the five years ending 1904-5, represented 27*9

per cent, of the total wheat area in British India. According to the

Agricultural Statistics, the area in Agra in 1904-5 was 5,533,542 acres

and in Oudh 2,197,224 acres, giving a total of 7,730,766 acres. The
outturn for the same year was estimated at 1,897,000 tons. In the Final
Memorandum on the crop for 1906-7, the area is stated to have been
in 1905-6, 6,478,900 acres and the yield 2,428,700 tons ; and in 1906-7,

7,039,100 acres and 2,164,500 tons. In Agra the largest areas are usually

in the Meerut and Rohilkhand Divisions. In the former, Meerut district

had 383,916 acres in 1904-5, Saharanpur 355,272 acres, Muzaffarnapur
276,864 acres, Bulandshahr 258,377 acres, and Aligarh 229,100 acres ;

in the latter (Rohilkhand Division), Moradabad had 383,555 acres, Budaun
344,345 acres, Shahjahanpur 276,703 acres, and Bareli 222,895 acres.

In Oudh—Lucknow Division—Hardoi had 320,938 acres, Sitapur 269,836
acres, and Kheri 221,264 acres. In Fyzabad Division, Gonda had 277,487
acres, and Bahraich 247,823 acres.

No general statement regarding cultivation has been published since

the Field and Garden Crops appeared, but the annual reports of the Cawn-
pore Experimental Farm and the bulletins issued by the Agricultural

Department contain much valuable information, especially regarding

the experimental manuring of wheat. The crop is entirely a rabi one,

being sown at the end of October or beginning of November, and cut

in March and April. According to Duthie and Fuller, it is grown on
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almost every soil, except the lightest sands, bat * ntbar hmrj Umm is

conBidcred host. The better class of whest-fields SM OMnand sYwy
second or third year, and the land is ometimes prspAnd by hsrdiog
sheep on it. Ah a rule, wheat is sown only on land that has lain iallow
during the preceding kJiarif (known as chautnd* or pural), but in hi^ly
naanured lands near village sites it occasionally follows maise. No par-
ticular rotation is known to be pursued, but in tracts where ooUoa is

widely grown, wheat is generally said to follow. In the iimtroi district

an elaborate rotation is practised in which wheat is >t\\y twice in
five years. On an average the land is ploughed ab<* times before
sowing. The seed rate is said to vary from 100 to 140 lb. per acre. After
sowing, the field is divided into irrigatioti beds. If the soil is sufficiently

moist in October to allow of the seeds germinating properly, the necessity
for irrigation will depend on the occurrence and extent of the winter rains.

Should the soil be too dry for germination, a watering (called paleo) is

given before sowing. As a rule, three or four waterings are said to be
ample even in the driest localities. As regards outturn, it has been esti-

mated that 15 maunds per acre for wheat grown alone, as also for wheat-
barley, and 13 maunds for wheat-gram, are the lowest averages which
could be taken. According to the Agricultural Statistics, the average
yield for the whole province for the five years ending 1901-2 was l,2fiO lb.

(15 maunds) per acre for irrigated wheat, and 800 lb. (9*75 maunds) per
acre for unirrigated. The largest average yields during that period were
obtained in Builandshahr and Bahraich, vir., for irrigate wheat, 1,300 lb.

per acre, and in Bahraich and Naini Tal, viz., for unirrigated, 1,050 lb.

and 1,000 lb. respectively.

[Cf. Wright, Rept. on Wheat Cult, and Trade in l\ Prov., 1878 ; Duthie and
Fuller, Field and Garden Crops, 1882, i., 1-8, tt. 1-2 : Leather, Expcr. on Wheat
and Maize, Dept. Land Rec. and Agri. U. Prov. Bull., 1900, No. 9 ; also Bzper.
on Qrowth of Wheat (a) with Green Manure (6) in Rot. with Legum. Crop; No. 10 ;

Moreland, Australian Methods of Test, and Itnprov. Wheat, in Agri. Lcdg., 1901,

No. 2, 11-31; Nevill, Dist. Gaz. U. Prov., 1903-6; Numerous Repts. of Ezper.
conducted at Cawnpore Exper. Farm; also Repts. Govt. Bot. Gard., Saharanpttr,

and Hort. Gard., L^icknow.^

Central Provinces and Berar.—In these provinces wheat occupies

about one-eighth of the total cropped area, a figure that represents 11*4

per cent, of the total wheat area of British India. The actual area in Mm.
1904-5, according to the Agricultural Statistics, was 3,070,421 acres in the

Central Provinces, 427,236 acres in Berar, and estimated yields 751,900 TWd.

tons and 80,000 tons. The Final Memorandum on the crop for 1906-7

states the combined area and yield to have been in 1905-6, 3,443,800

acres and 834,400 tons ; and in 1906-7, 3,689,800 acres and 904,700

tons. According to the figures for 1904-5, the districts with largest

areas expressed in acres in the Central Provinces were Hoshangabad,

424,588; Jabbalpur, 362,354; Saugor, 332,788; Seoni, 261,674; Nag-

pur, 214,258; Chhindwara, 197,767 ; Damoh, 191,511, etc. In Berar

—Bulddna, 145,582 ; Bdsim, 98,862 ; Amraoti, 67,429, etc.

The system of cultivation is practically the same as that pursued

in the heavy black soils of Bombay (see below). Unlike the United Pro-

vinces and Panjdb, manure and irrigation are here unimportant. For

ordinary wheat cultivation, preparatory operations commence in April

or May and the field is ready for sowing by Octobei. The seed rate

varies from 80 to 120 lb. per acre. The crop is left entirely to itself till
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harvest in the beginning of March. A different system is pursued in a

tract of country which includes a considerable portion of the Jabbalpur
and a small portion of the Narsinghpur and Seoni districts. The fields

are surrounded with banks, and rainwater is allowed to accumulate in

them. The water is let o£E at the beginning of October, and the seed is

then drilled in without any preliminary preparations. The average

Ontturii. outturn for the province for the five years ending 1896-7, according to

the Agricultural Statistics, is estimated to have been 925 lb. per acre for

irrigated wheat, 570 lb. for unirrigated. Returns for irrigated wheat are

given only for Betul, Chhindwara, Nagpur and Nimar.
Berar. The method of cultivation pursued in Berar differs but little from
Seasons. that in the Central Provinces. It is sown in October and reaped in

February, and is cultivated in rotation with other crops. The Agricultural

Statistics give an average peld, for a period of five years ending 1901-2,

of 687 lb. per acre.

[Cf. Land Rev. Settl. Repta. ; Nagpur Ezper. Farm Repts . ; Fuller, Note
on Outturn of Land under Principal Crops in G. Prov., 1894, 4-10 ; Russell,

Diet. Oaz., 1906, A, 87-90, 101-2, 105-7 ; Clouston, Man. Exper. with Wheat
at Nagpur Exper. Fartn, in Agri. Journ. Ind., July 1906, i., pt. iii., 205.]

Rajputana and Central India.—The returns published annually in

the volume of Agricultural Statistics would appear to give actual areas for

which definite surveys have been made. The figures, on the other hand,

published by the Commercial Intelligence Department would appear to

be forecasts and estimates. According to the former, thie area in 1904-5

in Central India and Rajputana (viz. Gwalior, Jaipur, Bikanir, Marwar,
Tonk, Alwar, Kishengarh, Bharatpur, Jhalawar and Kotah) came to

1,277,872 acres, with Ajmir-Merwara adding 17,167 acres. According to

the latter (the Commercial Intelligence Department), particulars of other

States are afforded, and thus manifest larger areas, viz.—2,171,019 acres

in Central India and 1,023,773 acres in Rajputana, with yields of

472,658 tons and 188,981 tons respectively. Accordingly, if we accept

the areas given in the estimates for Central India and Rajputana as

approximately correct and add to them the area for Ajmir-Merwara from
the Agricultural Statistics, we would obtain a total of 3,211,959 acres

under wheat in 1904-5. The Final Memorandum on the crop for 1906-7

states the area to have been in 1905-6, 1,852,100 acres with a yield of

420,600 tons in Central India ; 604,000 acres and 145,000 tons in Raj-

putana ; and in 1906-7, 2,895,000 acres and 639,800 tons in Central

India ; and 810,000 acres and 215,000 tons in Rajputana. In Central

India the most important districts are Gwalior, Bhopal, Indore, Bandel-

khand, Bhagalkhand and Bhopawar ; and in Rajputana—Kotah, Jaipur,

Tonk and Bharatpur.

There is little information regarding cultivation available beyond
the facts given above. The climate and soil closely approximate to the

Panjab on the one hand and to the Central Provinces on the other, and the

wheats are accordingly similar. In Ajmir-Merwara the best land is said

to be selected for wheat, generally near a tank or well. To obtain a full

crop, the land is fallowed during the rainy season (June to September),

and is ploughed two or three times. Sowing begins about the end of

October and lasts till the end of November, the crop being reaped in

April. The quantity of seed sown is said to be about 2 bushels per acre,

and the outturn, if the crop be manured and irrigated, is about 34 bushels.

Bombay and Sind.—The area in the British districts of Bombay and
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^ind. represents about oue-eleventh of the total net cropped aim of the
Presidency, or about 72 per cent. (Bombay), and 1-9 per owt. (Sind) of
the total wheat area in India. The areaa in lMH-5, aeoording to the
Agricultural Statistics, were 1,749,182 acres in Bombay, 491.413 acres
in Sind. The Final Memorandum for the same year, issued by the
Department of Land Records and Agriculture, estimates the area in the
British districts of Bombay at 1,611,197 acres, and in Sind at 479,829
acres, while in the Native States the area is stated to have been 630,444
acres, giving a total (including Native States) of 2,626,270 aeres. The
total yield is estimated at 469,134 tons. The Final Memorandum for

1906-7 states the area and yield to have been in I90&-4, 1,975.353 acres

And 471,357 tons; and in 1906-7, 2,219,763 acres and 604,827 tons. The
largest areas, expressed in acres, in the British districts of Bombay in

1904-5, were Khandesh, 393,815; Nasik, 271,091 ; Ahmadnagar, 243,630;
DhdrwAr, 243,262; Bijapur, 144,.328; and Ahmadabad, 100.708. In

Sind, Thar and Parkar, 122,165; Sukkur, 118,421 ; and UrkliAna, 114.930.

In the Native States, Kathi^w^r, with an acreage of 241,932, is the

largest area.

Lisboa {Bomb. Grass., 1896, 130-1) nmkes some interesting remarks
regarding the wheat area in Bombay. He states that the wheats grown
are not largely in demand in England, and further that there is little

prospect of the area being materially increased. He argues, accordingly,

that the growth of wheat is not so greatly influenced by the prices

ruling in Europe as some suppose. Being a late-sown crop (October)

its area rather depends on the amount of suitable land available after

cotton and the early cereals have been provided for. Moreover, as there

tire not extensive areas of land now uncultivated that are fit for wheat, he

holds that the extension of railways in the Presidency and the brisk export

demand will not have such an effect in encouraging the growth as some
writers allege. Nevertheless, since 1896 the wheat area of the British

-districts of Bombay has, if anj'thing, steadily improved.

The methods of cultivation pursued in the Preeidency have been

fully discussed by Mollison {Textbook Ind. Agri., 1901, iii., 25-8). '* It is

extensively grown as a dry crop on deep, black, moisture holding soil.

The finest dry crop lands of the Presidency are along the Tipti in

Khandesh, in the plains of Kopergaon and along the Godavery in Ah-

mednagar." As an irrigated crop it does best on lighter soil.
'* Medium

black soil, so common in the Deccan, is very suitable." The dry crop

is either grown alone or with subordinate rows of safflower. In Panch

Mahdis, wheat and gram are grown together. Irrigated wheat is usually

unmixed. The dry crop ''
is grown continuously in some parts of Ahmed-

•nagar, Ahmedabad and Nasik. In the cotton districts of Khandesh,

Dharwar, Broach, etc., it is rotated with cotton and judr. In the deep

black soil which borders the Tdpti in Khdndesh, it is rotated with linseed

And gram. In the Panch Mahals on land brought imder tillage during

recent years it follows a kharif crop of maiae, the land being double cropped

Annually."

In the case of dry-crop wheat, preparatory tillage begins usually before

the rains, and the soil is worked into a friable condition so that it may
readily absorb the monsoon rain which falls in June, July and August.

It is not often manured, but if manure be given, it should be applied

in August or September and mixed with the soil by a light ploughing.
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It should be sown in October, and tlie seed for dry-crop wheat is always-
Irrigation, drilled. The rate varies from 40 to 55 lb. per acre. Irrigated wheat, on

the other hand, " is sometimes broadcasted, sometimes drilled and oc-

casionally sown by hand in the furrows behind the plough." The seed

Seed Eate. rate is higher than for dry wheat ;
" 70 to 80 lb. per acre are ordinarily

sown, and in the case of spelt wheat in husk, 100 lb." After sowing, the
crop requires little attention beyond regular irrigation.

Outturn. " The outturn of grain varies much with the season. A well-managed
irrigated crop produces about 2,000 lb." (21-4 maunds) " grain and over
a ton of straw, whilst a good dry crop will not often exceed 1,000 lb. of
grain and about the same weight of straw. 600 to 650 lb. grain per acre
probably represent a full average crop in an ordinary year from deep,

black soil, cultivated in the ordinary manner."
The cost of cultivating dry wheat in Khandesh, MoUison estimates at

Rs. 12-7a. per acre.

Sind may be said to be intermediate between Bombay and the Panjab
as regards wheat cultivation. In parts of the country, the methods of

cultivation, the nature of the soil and the character of the wheats are

similar to those in the Panjab, but in other parts an approximation to

the wheats of Northern Bombay is seen. The Sind wheats are generally

said to be superior to those of Bombay, and possess a larger proportion

of soft white forms. Most of the Sind wheats are, as in the Panjab,,

repeatedly watered or flooded during their growth. A dry crop is, how-
ever, raised on lands that are inundated during the rains. For a period

of five years, ending 1901-2, the average outturn in Sind, according to

the Agricultural Statistics, was 1,066 lb. per acre.

[Cf. Monteith, Wheat Cult, in Bombay Pres., Govt. Publicat. Rev. Dept., 1883,
No. 505; Lisboa, I.e. 128-34; Rept. Director Bat. Surv. Ind., 1902, 8; Crop
Exper., Bomb. Prea. ; Repts. Dept. Land Rec. and Agri. ; Exper. Farm Repta.,

Poona, Manjri, etc.']

Bengal.—The area in 1904-5 (including pastern Bengal), according to

the Agricultural Statistics, was 1,455,500 acres, which gave a yield of 444,100
tons. This represents only about 2 per cent, of the net cropped area

of the province. The Final Memorandum on the crop for 1906-7 states

the area and yield in Bengal (excluding Eastern Bengal) to have been

in 1905-6, 1,248,300 acres and 396,600 tons ; and in 1906-7, 1,402,600

acres and 388,700 tons. The districts of the Patna Division ordinarily

contain about one-half of the total area, amounting, in 1904-5 to 746,300

acres, and those of Bhagalpur about one-third, or 422,100 acres in 1904-5.

The areas in the other divisions were :—The Presidency, 120,900 acres
;

Rajshahi, 113,600 acres; Chota Nagpur, 36,000 acres; Bardwan, 14,000

acres, etc. According to the Agricultural Statistics, the average yield

has been fixed provisionally at 12 maunds or 984 lb. per acre for the

Bihar districts, lOJ maunds or 861 lb. per acre for the Bengal districts,

and 451 lb. per acre for the districts of Chota Nagpur.

Mukerji states that a " clay-loam, easy of irrigation, situated in a
dry locality, is the best soil to choose for wheat "

; and again, " The
best crops of wheat are grown on land mainly brought under canal irri-

gation." The land should be prepared for sowing as soon as possible

after the rains are over. Sowing should be made when cold weather has

been established, say, in November. In rocky and laterite soils, sowing

should be done earlier, about the 20th or 25th October, '^or even earlier still

Seed to Acre. if the rains cease in October. About 100 lb. of seed are used per acre, but
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Mukerji thinks that is too much and that fiO lb. ahould taAo*. After
sowing, the field ahould be laid out in irri(;ation beda, and OM or two
floodin|>^ ^iven. One hand-weediuK ithould be done within ton dart
after the first watering, and two hoeinga may be aubaeotiently given. Tm
orop is harvested when the grain ia quite ripe. MuJcerji eatimatea the
cost of cultivation at Ra. 26 per acre and the value of a erop eon*
sisting of 12 niaunds grain and 16 maunda straw at Ra. S7-<S, giving a
profit per acre of about Rs. 11.

[Cf. Qrieroon. Bihar Peasant Life, 188fi. 21S-4 : CmIC oiMf Trvd* •/ Wkml
in JndUi. Deng., 1886; Bitsu. Agri. LoKardaga, 1890. pt. t, 80-2; Mukarji.
Handbook Ind. Agri., 1901. 237-4fi : Admin. Rtpt. Beng., lMl-2, 14-5; Roy,
Crops of Beng., 1906. 31-42 ; O'Malley. Beng. Dist. Oat., I90«, 1 , 49, 54 : li..

80-1 : iii.. 109 : Repts. Dept. Land Rec. and Agri. Beng. ; Dumraon and Sibpur
Bxper. Famt RepU.]

Eastern Bengal and Assam.—Wheat b a very unimportant crop in

Assam. The area returned for 1904-5 waa 10,012 acrea, practically the
whole being in Goalpdra. The Final Memorandum on the crop for 1906-7
states the area and yield in the new proNance of Eastern Bengal and Aaaam
to have been in 1905-6, 159,800 acres and 50,000 tona ; and in 1906-7,

168,700 acres and 44,000 tons. Cidtivation in Assam as yet is almost
entirely of an experimental nature. An account {Rept. Dept. Land Rec
and Agri., 1904, 20-1) of some of the e.xperiment8 made in 1903-4 in

Manipur and certain localities in Cachar and the Assam Valley is given.
" In Manipur," it is stated, '' one of the four experiments made gave ^^^^
a very successful result, the yield being no less than 2,140 lb. of grain

^"""^

to the acre," but in the other localities they generally proved a failure.

Summarising the experiments, it is said that *' wheat will undoubtedly
thrive and give a good yield in Manipur ; it promises well in the Naga
hills, but the people need to be educated to appreciate and tend the un-

accustomed crop. The same remark applies to Nowgong and Kamrup,
and there is a fair prospect of success with wheat in these two districts."

The area in Eastern Bengal does not usually much exceed 150,000

acres. Taking Eastern Bengal and Assam together, they may be said

normally to possess a wheat area equivalent to 1 per cent, of the total

wheat area of British India.

Madras and Mysore.—Wheat is unimportant in the Madras Presi-

dency, and occupied only 15,276 acres in 1905-6. In Mysore the

corresponding area was 1,178 acres, and according to the Final Memo-
randum there were in 1906-7, 4,600 acres. The largest tracts are in Kamul,
Bellary, Kistna, Guntur, Cuddapah, the Nilgiris, Anantapur and Madura.

In Mysore, Chitaldrug and Shimoga are the most important districts. A
brief statement of Mysore is given in the local Gazetteer (1897, i., 129-30)

by B. L. Rice, compiled largely from Buchanan-Hamilton. Two kinds

are said to be cultivated, jave godhi (affirmed to be T. moitocoreum)

and hoUe godhi {T. Spelta). Rice tells us that in Kolar j<MW godki

(whatever species it may be botanically) is sown broadcast in May-
June, after frequent ploughing, and the crop ripens in three months. In

the black clay of Madgiri, jave godhi is also the most common crop. In

Sira, when there is a scarcity of water, both jave and hotte are sown on rice-

lands. A small quantity of jave godhi is raised near Periyapatna on fields

of a very rich soil, from which alternate crops of kadede (Cirer arirttBtuiH)

and of wheat are taken. Near Narsipur hotte godki is grown, and there are

two seasons for its cultivation, kno\wi as hain and kar. When the raina
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set in early, the Tear season is preferred, because the wheat is more
productive and it may be followed by cotton. When the rains are

late, the hain wheat is taken after kadale. The cultivation is the
same as for the kar crop, only the season is different. In the hain crop
the produce is said to be only about one-half of the kar crop {Mysore
Gaz., I.e.).

Burma.—The area in 1905-6 was 35,178 acres, all in Upper Burma.
The most important district is Sagaing, which had 24,361 acres in the year
in question, while smaller areas are found in Kyaukse, Minbu, Mandalay
and Lower Chindwin. The subject of wheat cultivation in the Southern
Shan States and in Burma is fully discussed by a writer in Capital (Sept. 20,

1906, 587-8 ; Oct, 18, 749-50), who affords much useful and practical in-

formation which deserves careful consideration. He there states that
" experimental cultivation with the object of ascertaining whether wheat
could be grown as a staple crop was begun as early as 1888-9, and the
results tend to show that this crop can be successfully grown in the Upper
Chindwin district, the Pyinmana Sub-division of the Yamethin district,

in Magwe, Maymyo and in the Chin hills. Wheat also succeeded on the
river silts in the Toungoo district in Lower Burma, but the outturn was in

every case poor."

The efforts made by A. H. Hildebrand to establish wheat cultiva-

tion in the Southern Shan States have been repeatedly told in official

publications {Repts. Dept. Land Rec. and Agri. Burma).
The Agricultural Statistics give the average outturn of wheat in Burma,

for a period of five years ending 1901-2, as 635 lb. for the province as a

whole. Separate returns are shown for Mandalay, Sagaing, Minbu and
Kyaukse, and these range from 320 lb. in Mandalay to 800 lb. in Minbu.
It has sometimes been affirmed that Burma was to India a great granary.

It certainly produces an immense amount of rice, which is mainly ex-

ported but of course is available should India require it. That it could

similarly afford a large supply of wheat may very possibly be found to turn
more largely on the deficiency of labour supply than on defective climate

and soil.

MANUFACTURES.—For the minor uses of wheat straw see p. 116.

Very little can be recorded regarding the indigenous indiistries of milling

wheat and producing flour. Loaf-bread (p. 1109) is now produced in

the larger villages and towns, and in some few localities (such as around
Delhi) the baking of biscuits, specially designed to meet the growing de-

mand for imported goods of that nature, seems to be fairly successful and
to give promise of a great future. In other parts of India, as for example
the towns of Gujarat, the manufacture of macaroni is well understood

and fairly largely practised. The use of flour in the production of certain

sweetmeats has originated a demand for the commodity. In the Panjab,

as already mentioned, wheat becomes the staple food and is consumed in

the form of large cakes cooked over the open fire. All over India, there-

fore, the chakkiwala or grinder may be met with plying his craft, either by
employing women to work the ordinary hand-mill {chakki) or, where a fall

in the water-level can be obtained (as for example on the hills), by using

the water-driven flour mill. But in addition to such indigenous methods,

within the past twenty years or so flour mills after the most improved
European fashion have been established and very superior flour may now
be procured everywhere, and of such quality as to have checked the imports
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of the foreign article. In a further paragraph, particulani will be foond
of the imports and exports of flour, but it may be addad that the
growth of the Indian flour trafiic is one of th« most anoouxagiiig nmtrtmim.
indications of the birth of industrial enterprise. So far, the exports
of Indian flour have gone to Indian Ocean ports, but the daj it per-

haps not far distant when the problem of the exports of clean ver»u$

adulterated wheat may be solved, as already stated, by the export of

flour (see p. 1089).

Flour Mills.—According to the Finaneial and CommereiaL Statiatiet Floor
(1906, 399) there were 42 milb, employing 3,016 persons in 1904, but t]ie Mill*.

statement is said to be defective. These were distributed thus :

—

^The

Paujab 21, with 1,281 employees ; Bengal 9, with 765 employee* ; Bombay
4, with 562 employees ; United Provinces 4, with 273 employees ; Madras
2, with 58 employees ; Sind and the Central Provinces, 1 each, with 62
and 35 employees respectively.

INDIAN TRADE IN WHEAT AND FLOUR.
For many years it was an accepted belief that Indian wheat appeared Trade.

on the markets of Europe chiefly in order to supplement deficiencies. In

1899, the author of The Wheat Problem (Sir William Crookes) practically

excluded India from consideration in his study of the world's supply, on
the ground of the insignificance of the surplus available for export. In

a most emphatic manner that view has been disproved by recent returns.

In 1904, for example, India actually headed the list of countries that con-

tribute towards England's demands—a circumstance that at once placed

it in an altogether new position, notwithstanding that the very next year

it fell far short of its record. But what it did one year may be repeated

and even exceeded. The explanation of this new state of affairs may
be learned from a study of the causes that have brought about India's

extended wheat production. Nearly 75 per cent, of the wheat grown

is raised in the Panj4b and the United Provinces. And in these pro-

vinces vast tracts of fertile land have been brought under cultivation,

through the improved and increased canal and well irrigation accom-

plished by the Indian Government. Indeed fully half the wheat area

of the provinces named is ordinarily under irrigation wheat. Howard
(Note Prod, of Wheat, in Agri. Journ. Ind., 1906, i., pt. iv., 399-401)

regards the irrigation wheat as securing the internal consumption and as

thus releasing a large proportion of the dry crop for export. The ex-

pansion of the irrigation wheat area is, therefore, a matter of superlative

importance to the British Empire, in addition to being of vital interest to

India itself.

Prices of Wheat In India.—These are expressed by the number of

seers (= 2 lb.) procurable for Rs. 1 (= U. id.). A higher figure, therefore,

denotes cheap wheat (more being obtainable), and a low figure dear wheat.

It is perhaps only necessary to select three centres, Calcutta, Bombay
and Delhi, to exemplify the fluctuations in price. During the twenty yean
ending 1905, the cheapest wheat in Calcutta was in 1887, when 14*17 seers

(28-34 lb.) were obtained for the rupee. So again the dearest wheat was

in 1897, when only 805 seers were given. The quantities procurable for

the past four years were 1902, 1068 seers ; 1903, 12'1 seers ; 1904, 11*42

seers ; and 1905, 1067 seers. In Bombay, the record year for cheapness Bomtwy.

during the twenty years was in 1896, when wheat sold at 1 1 84 seers to the

rupee, and the dearest year 1900, 6 06 seers, while for the following years
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it sold at—1902, 7-37 seers ; 1903, 8-12 seers ; 1904, 8-31 seers ; and
1905, 8 "33 seers. Wheat in Bombay during the term of years mentioned
has manifested much more violent fluctuations than in Calcutta. Thus
in 1895 it sold at 13'18 seers, and in 1897 at 6-66 seers. In Delhi, wheat
is naturally very much cheaper than in either Calcutta or Bombay ; and
its record years were, for cheapness 1885, 22*5 seers, and for dearness

1897, 9 '91 seers to the rupee, while during the last four years ending
1905 the prices were—1902, 15-14 seers; 1903, 15-26 seers; 1904, 15-0

seers ; and 1905, 12-95 seers. The price in Delhi is representative of

all towns within the wheat-producing areas, such as Lahore, Lucknow,
Cawnpore, Kaipur, Patna, etc. A careful scrutiny of the returns of

the wheat production and trade for India gives no sort of justification for

the opinion that the exports to foreign countries are raising the price of

wheat to the people of India, while on the contrary the annually increasing

surplus has even now assumed the position of a valuable safeguard against

famine.

PRODUCTION AND EXPORT TRADE OF WHEAT.—The wheat
exports of one year are very nearly entirely drawn from the area of pro-

duction of the year previous. Similarly it is often the case that the area

of production in the British provinces is spoken of as that from which
the foreign exports are drawn, thus neglecting the Native States, which
undoubtedly contribute considerably to the amounts shown as exported.

A mean average yield per acre for all India would be a perfectly misleading
figure, since the range between irrigated manured land and dry land without
manure (without taking into consideration the difference in yield between
pure and mixed crops) would be perhaps three of the former to one of the

latter. But accepting the official returns as they stand, we obtain an
average for the ten years ending 1905-6 of 24,299,149 acres, with a yield

of 7,170,551 tons (or 143,411,020 cwt.) of grain, Avhile the actual figures

for 1905-6 were 26,226,200 acres and a yield of 8,560,340 tons (or

171,200,000 cwt.). The decennial average is perhaps the safer figure to

employ in all comparisons, since it is considerably below the actuals for

the past few years and errs on the side of under- rather than over-stating

production. It would, however, serve no useful purpose to strike averages

for the exports from India, since these are open to none of the errors

mentioned. The following abstract table exhibits the exports from India

for the years 1902-7, and contrasts these with the chief items of wheat
imports into Greatj^Britain :

—

Exports from India to Foreign Countries.

1902-3. 1903-4. 1904-5. 1905-6. 1906-7.

Total from India
Cwt.

10,292,150

Cwt.
25,911,312

Cwt.
43,000,502

Cwt.
18,750,467

Cwt.
16,028,914

Share consigned
to Great
Britain 6,683,228 21,231,863 28,928,757 14,183,363 14,610,524

Shares in total

Exports taken by
Sind (Karachi)
Bombay
Bengal

8,848,234
390,748

1,052,978

17.385,110
3,690,762
4,832,819

28,380,715
5,965,438
8,646,680

12,956,926
3,455,263
2,297,499

15,434,060
459,537
129,996
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BRITISH IMPORTR

Importa Into Ur^mt Brltmla,

TRITICUM
VULOARB

Trad*

Total Foreign
Imports taken by
Great Britain .

.

1002-3.

Cwt.

81.002.S27

IOOS-4. 1004-6.

' wt.

100&-6.

Cwt . «t. Owi.

88.131.080
I
97.781500 1 07.OSS.75S

1906-7,

Owl.

0S.967.S0O

Chief contributing coimtriefl of supply to Great Britain other than

Russia 6,540.467 17.176.300 88.630.500
i
S4.70S.S00 15.U17.^MX)

Germany 239.910 310.170 S51.000 300.000 71.800
Roumania 2.3fi2.4.'53 3.140.727 1.491.«00 2.082.200 3.780.000
United States 43.3I2,r)»11 24.1»7.81»r> 7.0.'i 1.000 6.684.700 SS.400.000
Argentine 4.315. ItiS 14.120.454 21.440.400 S3.SS6.400 10.176.500
Australia 4,174,763 20 10.272.000 10^064.700 7.785.100
New Zealand 156.026 204 358,100 880.000 70.400
Canada 9.527,475 10,802.127 6.106.300 6.522.030 11.300.700

The table exhibits many instructive features, §ome of which may
be here dealt with. For example, of the exports from India by far the
most important purchasing country is the United Kingdom. The next
important countries are—Belgium, France and Egypt. In 1905-6 these
three together took 3,039,881 cwt., or little more than one-fifth of the
supply consigned to the United Kingdom alone. And what is perhaps even
more significant, the demands of all countries (other than Great Britain)

have practically remained stationary for some years past, while the supply
to the United Kingdom has gone forward in a most significant manner.
So also the figures of shares taken by the ports of shipment from India
exhibit a remarkable parallelism with recent extensions in irrigation and
facilities in transport. The port of Karachi taps the PanjAb, Rajputana
And to some extent abo Central India and the United Provinces. The
expansion of the Karachi traffic has been phenomenal, and the extension

of railway communication toward Calcutta must to some extent account
for the progress made by that port.

Reverting to the decennial standard, it may now be shown what pro-

portion the exports bear to production. The average protluction of the

ten years ending 1905-6 has been shown as 143,411,0^ cwt. The exports

from India in 1905-6 came to 18,750,467 cwt. (valued at Rs. 8,53,43,996),

or 13 per cent, on the average standard ; but if the figure of actual pro-

<luction for the year named be accepted, viz. 171,206,800 cwt., the exports

would represent only 10*9 per cent, of the supply. The year 1903-4, as

also 1904-5, was notable in the wheat trade. India exported in the former

25,911,312 cwt. (valued at Rs. 11,08,89,546), which expressed to the

decennial standard would be 18 per cent., and to the actual crop of 190S-4
13-4 per cent. In 1904-5 the exports were 43,000,502 cwt. (valued at

Rs. 17,90,60,692 or £11,937,379), or 30 per cent, on the decennial standard

And 28-2 per cent, to the recorded actual production.

An examination of the table given reveals the further fact that in 1904-5

India headed the list of countries concerned in the supply of wheat to

Great Britain. In that year it furnished the United Kingdom with wheat

valued at close on 8 million poimds sterling. India's contribution was
then close on 29 million cwt., while Russia supplied 23^, the Argentine

2\\, Australia 10, the United States 7, and Canada 6 million cwt.

PRODUCTION AND TRADE IN FLOUR.—The proportion of flour

exported from India gives, of course, no evidence of the magnitude of the
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total production. There would seem little doubt, moreover, that by far

the major portion of the flour annually produced in India is turned out by
the indigenous hand- and water-power mills and thus escapes registration

of any sort. No more particulars can, therefore, be afforded of the con-
sumption of flour than are implied by the annual production of wheat
and the balance of that cereal that remains in the country over and
above the foreign exports.

Exports of Flour.—There is, however, a considerable trade ip. export-

ing wheat flour, and this has manifested recently a noteworthy expansion,

although the traffic of last year showed a decline from the returns of the
years immediately previous. In 1900-1 the exports were 497,346 cwt.,

valued at Es. 35,^83,176
; 1901-2, 529,328 cwt., valued at Rs. 37,12,876 ;

1902-3, 718,077 cwt., valued at Rs. 46,54,631 ; 1903-4, 810,422 cwt.,.

valued at Rs. 52,98,843 ; 1904-5, 1,031,495 cwt., valued at Rs. 69,21,610
;

1905-6, 899,056 cwt., valued at Rs. 63,83,264 ; and 1906-7, 818,462 cwt.^

valued at Rs. 58,57,116. The great bulk of these exports goes from Bombay,
viz. 661,368 cwt. in 1906-7, the balance being divided between Bengal and
Sind, while the chief markets are Arabia, Aden, Ceylon, Mauritius, British

East Africa, the Straits Settlements and Egypt. A considerable export

trade in wheat flour to the United Kingdom appeared for the first time in

1904-5, amounting to 52,523 cwt., but contracted to 1,800 cwt. in 1906-7.

Imports of Wheat and Flour.—A certain amount of foreign Wheat
is imported into India, and according to Noel-Paton {Rev. Trade Ind.,

1906, 31), "in times of shortage it is taken in considerable quantities

even by ports from which grain is commonly shipped." The quantities

have been :—1902-3, 783 cwt., valued at Rs. 4,757 ; 1903-4, 18,852 cwt.,

valued at Rs. 97,764 ; 1904-5, 129 cwt., valued at Rs. 432 ; 1905-6,

454,614 cwt., valued at Rs. 22,53,648 ; and 1906-7, 209,696 cwt., valued

at Rs. 11,38,976. Of the total for 1905-6, Australia supplied 395,696

cwt. and Turkey-in-Asia 58,798 cwt. Noel-Paton points out that " this,

total was exceeded only in 1896-7 and in 1900-1, when 601,356 cwt.

and 559,351 cwt. respectively were imported ; but in each of the famine
years, 1877-8 and 1878-9, the imports exceeded 400,000 cwt." Small
quantities of wheat flour, subject to duty, are also imported, and have
averaged for the years 1902-7, 18,500 cwt.

Internal Traffic.—Rail and Riverbome Traffic.—The total transactions by
these routes on the average for the years 1902-7 were 31,874,712 cwt.

wheat and 1,699,091 cwt. flour. In 1906-7 the figures were 28,556,137

cwt. wheat and 2,350,388 cwt. flour. Of wheat, the Panjab exported

that year 20,537,369 cwt., viz. to Karachi, 14,959,915 cwt. ; to Rajpu-
tana and Central India, 1,594,477 cwt. ; to Calcutta, 1,217,100 cwt. ; to

the United Provinces, 1,119,578 cwt. ; and to Bombay, 1,025,751 cwt.

It will thus be seen that the bulk of the railborne traffic is from the Panjab
to Karachi. But Karachi obtains wheat also from Sind province and from
the United Provinces, the grand total of its supplies having been in the year

under notice 17,018,238 cwt., an amount which it will be seen would have
sufficed to meet the foreign exports of 15,434,060 cwt. Of course it is not
always safe to assume that the actual amounts shown in the internal

traffic appear again in the foreign transactions, but the average of several

years would overcome the overlappings that take place. It is sufficient,

therefore, to show that the wheat exported from Karachi to foreign

countries is drawn mainly from the Panjab.
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After the Panj4b come the United Provinces ; in 1906-7 theM oon- o piov.

signed by rail 2.982,862 owt., of which Calcutta took 1,812.924 cwt. Next
come the provinces of Sind and BaluchiKtan. which export«d during the
year in question 2,086,224 cwt., almost entirely to Karachi I^actly, the
Central Provinces and Berar supplied 1,683,046 cwt., of which Boinb«y
took 494,405 cwt., Calcutta 299,686 cwt.. while the United Provinces drew
418,108 cwt., and Rajputana 267,333 cwt. The total reoeipta by rail at
Calcutta came to 3,407,430 cwt., at Bombay 1,749.615 cwt., quantitioi that
allow for a large local consumption and Htill leavo a halaiK'<> Huflfuii'iit to
meet their foreign exports. The local consumption of Calcutta and Bombay,
unlike that of Karachi, is more important than the foreign export*.

The railborno traffic in flour is from Calcutta 759,586 cwt., to Bengal
province and Assam ; from the Panj&b 802,423 cwt., to the United
Provinces, Bengal and Calcutta ; from the United Provinces 314,101 cwt.,
to Bengal and Calcutta; and lastly, from Bombay (port) 292,154 cwt., to
Bombay Presidency, M\T9ore and the Nizam's Territory.

CoMstwime Trattic.—The traffic by this route is not as a rule veryextensive.
For the period 1901-6 it averaged 1,321,912 cNvt. wheat, valued at
Ks. 64,75,711, and 462,681 cwt. flour, valued at Rs. 32,28,418. The
exports are mainly from Sind to Bombay, Kach and Kathiawar ; from
Bombay to Kathiawar and Madras ; from Bengal to Madras ; and from
Burma to Bombay and Madras. The corresponding traffic in flour is

largely to Burma, and from Bombay to Madras and Burma. [C/. TwrnUiji

Years' Wheat Imports, in Journ. Board Agri., 1904, xi., 534-42.]

VATERIA INDICA, Linn. ; Fl Br. Ind., i., 313 ; Gamble, Man.
Ind. Timbs., 1902, 85-6 ; Talbot, List Trees, etc., 1902, 35 ; Cooke, Fl.

Pres. Bomb., 1903, i., 86-7 ; Brandis, Ind. Trees, 1906, 72-3 ; Diptero-
CARPEiS. The White Dammar of South India, Piney V^arnish, Indian
Copal or Malabar Tallow, safed ddmar, kahrvba, sandras, rdl, vellai-kunri-

kam, painipishin, kungiliyam, piney maram, gugli, dupa maram, dhupada,
payani, etc. A large evergreen of the forests at the foot of the Western
Ohats from Kanara to Travancore, ascending to 4,000 feet, often planted
as an avenue tree.

This tree yields a true Resin of considerable value known as White Dammar
or Piney. It is said to occur in three forms—compact piney, cellular piney
and dtirk-coloured piney resin. The names sufficiently indicate their respec-
tive characters, which are said to be due to the mode of collection and the
age of the tree. Tlie resin is obtained in the usual way by incising tlie trunk.
It is only slightly soluble in alcohol, but dissolves at once in turpentine ami
drying oils, and, like copal, is chiefly used for making Varnishes. It lias been
recommended for use in pharmacy in place of the officinal pine resin. Gamble
states on the authority of Mr. J. H. Brougham that in certain localities

the resin is mixed with cocoanut oil and rolled into candles. Tlie Nativ
employ it to make imitation amber beads. The seeds contain a large quantity
of a solid Oil known as " piney tallow," or vegetable butter of Kanara. la South
Kanara this is used for lamps, for flavouring food, aa a substitute or adulterant
for ghi, as well as for medicinal purposes. According to Bidie, it is valued locally

as an application in rheumatism. It has been employed in the manufacture of
candles, which were at one time introduced into Encliuid. Hooper (Agri. Ledg.,

1902, No. 1, 10) states that a sample of the fruit was found to contain tH per cent.
Tannin. The bark is also very astringent. Bourdillun (Notts on Tree* m TVowm-
core, 30-1) says_that it is used in Ceylon to keep toddy from fermenting. Hooper
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THE KHAS-KHAS GRASS

adds that it is employed to control fermentation in arak manufacture. The
Wood is not in much request, but is sometimes utilised for making canoes, masts
of Native vessels and coffins. [C/ Brannt, Pract. Treat, on Anim. and Veg. Fats
and Oils, 1888, 323-4 ; Pharmacog. Ind., 1890, i., 196-7 ; Cameron, For. Trees
of Mysore and Coorg, 1894, 24-5 ; Capital, May 28, 1903 ; Sabin, Tech. of Paint
and Varnish, 1905, 105-6, 140-1, 300.]

VETIVERIA ZIZANIOIDES, Stapf, Kew Bull, 1906, 346-9,

362 ; Anatherum muricatum, Beauv. ; Andropogon muricaius, Retz ; A,
sqibarrosus, Linn., f. ; Fl. Br. Ind., vii., 186 ; Vetiveria odorata, Virey ;

Rheede, Hort. Mai, 1703, xii., 137, t. 72 ; Watt, Ind. Art at Delhi, 1903,

161, 198 ; Gramine^. The khas-khas or Vetiver ; the khas, bend, panni,.

bale-kd-ghdns, shanader jhar, sirom, tin, vdlo, vetti-ver, Idvanchd, etc., etc.

Is found throughout the plains and lower hills of India, Burma and
Ceylon, up to 4,000 feet, occurring on moist, heavy soils, more especially

the margins of lakes or streams.
The root or khas-khas is extensively made into the aromatic scented mats

which are himg in doorways and kept wet to cool the atmosphere during the hot
season. It is also used for making fans, ornamental baskets, etc., which are
very largely produced at Savantvadi, Poona, Chanda and elsewhere. The raw
material is exported to Europe chiefly from Madras ports. Gildemeister and
Hoffmann (Volatile Oils, 289) say, "The root is of a reddish colour and often
contaminated with red sand. A half-distilled root is frequently found in com-
merce, and can be recognised by its light colour." It seems more than probable
that much of the so-called half-distilled root is in reality the roots that have been
used in tatties for a season and are bought back by the traders to be exported.
The constant application of water and exposure to the fierce sun might easily

exhaust a large proportion of the oil and bleach the roots in the manner described.
According to certain inscriptions, taxes were levied on khas-khas in 1103 to 1174
A.D. {As. Soc. Beng., 1873, 161). The roots when distilled with water yield a
fragrant Oil (known in European trade as Vetiuer, which is used as a perfmne and
for flavouring sherbet. It commands a high price in Europe, being employed
in many favourite scents. It is the most viscid of essential oils, and hence its

sparing volatility is taken advantage of in fixing other perfumes. The oil is

hardly, if ever, exported from India, European supplies being either locally made
from the Indian roots or derived from R6union. According to Piesse, the yield

is about 10 oz. per cwt. ; other observers have found it to vary from 0'2 to 3 "5

per cent. Rheede, who was perhaps the first European author to allude to this

plant, calls it ramacciam, and says that with the Brahinans it was hocalo. It

was in his time both wild and cultivated in Malabar on account of its roots, which
were used medicinally.

In Medicine the root has been regarded by European physicians as a dia-

phoretic and as a preservative against cholera (Pereira, Mat. Med., ii., pt. i., 132).

In The Bower Manuscript (which appears to date from the 5th century) frequent
mention is made of usira or virana, which Hoernle I'enders as, the • present
odoriferous grass ; it was an ingredient of a plaster beneficial to tlie complexion.
A paste is rubbed on the skin to relieve excessive heat ; an aromatic cooling bath
is made by adding to a tub of water a powder of the root with that of I'avnnia
odoi-aUt (red sandal-wood), and the wood of Jfrunuti I'ntitium . The grass (leaves,

etc.) is suitable for paper-making, and it is paid that 60,000 to 70,000 maunds
are annually available in the Hissar district of the Panjab aloue. When young,
the grass affords good Fodder, and is also in universal demand for thatching
purposes. [Cf. Taleef Shereef (Playfair, transl.), 18.33, 14 ; Taylor, Topog. and
Stat. Dacca, 1840, 57 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 160 ;.

Journ. Ind. Art., 1884, i., No. 3, 7 ; Duthie, Fodd. Grass. N. Ind., 1888, 37 ;

Gee, Monog. Fibrous Manuf., 1891, 2 ; Pharmacog. Ind., iii., 571 ; Kanny Lall

Dey, Indig. Drugs Ind., 1896, 28-9 ; Dodge, Useful Fibre Plants of the Worlds
1897, 60; Mad. For. Admin. Eept., 1902, 34.]

VICIA FABA, Linn. ; Fl Br. Ind., ii., 179 ; Duthie and Fuller^

Field and Garden Crops, iii., 4 ; Duthie, Fl. Upper Gang. Plain, 1903,.

259 ; Prain, Beng. Plants, 1903, i., 367 ; Firminger, Man. Gard. Ind.,
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1904, 178; Leouminosa. The Ganlen R<>ttn. bdUa, arnkwi, ndktMan,
I'dh'tn. chagtang raiun, sein, etc. l)v < ooDMdort ito introduotion
into India to be quito refeut, though nld aeem to b« trae only of

the plains. In thi> higher Himalaya it is nut unlikely that it« calttvation
has passed down from the mn-t i..,. i..„t timea.

At the premnt day it is on I . the plaina hara and thar* in Eufopaan T»«:ra
gartiens. and chintly in the Unit i mom. There ai« two diatiaei forOM^ the
long-podded and the broad-poddod. th« latter oriain«tinff the name " Bfoad "

or " WindHor bean." The former ia Raid to nucxwed oeet in India, though Ffamin*
ger reeoinmendfl the " broad bean " for garden cultivatkm. Tha aaed aheold
be Hown about the middle of October, and previoim in eoiHng should be
in a basin of hot water for twelve hours or more^ [C/. Benthacn, Rev, of Targtim

ft. Pkmit,Totzetti, in Journ. Hort. Soc., 1856, ix.. 138 ; De CandoUe. Orig. OuU.
1884. 310; Clmrch, Food (/rains of Ind.. 188fi. 132: Ana Gray. acUnt. Paper;
1889. i., 349 ; Pharmacog. Ind., 1890, i., 485-0 ; Home. Kept, on Prov. o/ Stueh'uan,
1904. Xo. 5, 12.]

VIGNA CATJANG, llttip. : Fl. Br. Ind., ii., 205 ; Duthie and
Fuller, Field and Garden Craps, ii., 12, tt. xxiz.-xxx. ; Prain, Beng.

Plants, 1903, i., 389; Duthie, Fl. Upper Gang. Plain, 1903,227 ; Leou-
MiNOS.E. The Cow Pea, Chowlee (India), Tow Cok (China) ; lobid or UMyd,
chowli, rianish, barbati. ghangra, urohi, souta, raioan, chaunro, hurrea, chavli,

caramunny-pyre, boberlu, (ad/igunny, etc. A sub-erect herb cultivate<l in the

hotter parts of India. Var. sinensis, Prain ; Dolichos sinensis, Roxb., Fl.

Ind., iii., 302 ; the Asparagus Bean ; a climbing herb culttvat«d in most
parts of India.

It has been pointed out, under Dolichos Lablab (p. 508), tliat the noma
lobid (lobofi of the Greeks) is commonly applied to that plant tuvi lootiely by
Indian market gardeners to any pulse, but more esnecially denote* the pnwont
plant. The word lobiya may be, however, derivea from the Sanskrit b6Aya
( = alluring); it occurs among the list of autumn (kharif) crops known to

Akbar, and since vi^tta Cn^fang comes into season in the autumn it is probably
the plant referred to. The crop, as a rule, is grown in fields for its seed, aiul uaed
as a pulse. It may bo cultivated alone, but is generally a subordinate crop.

Various races exist, one of which, with long pods, is raised by market gardi

as a vegetable and sold as a substitute for French beans.

CULTIVATION.—In Cuttack Bengal, where it is cultivated alone, Banerjei (Agri.

CiUtack, 1893, 81-2) states that " it is grou'n on high loamy lands, and in rotation

generally follows biali and mandia.^' The soil is prepared and the seed sown broad-

cast in September-October. In December-January, when thoroughly mature,

the plants are plucked up by the root. '* The variety raised for vegetables begins

to yield fruit in November-December." Basu remarks that in Lohardaga it is

"always grown as a second crop along with tndrud {Klti»imi$te rmrn^mtf) and
occasionally with gord or upland paddy/' In July the seed "is thinly scattered

over the fields at the rate of 1 J seers per acre. The pods when they ripen are

hand-picked at the same time, or just before harvesting fndnid. The average

outturn is one maund per acre, the heaviest yield never exceeding 2 luaunds ;

the value of the produce is about Rs. 1-8 in a year of ordinary prices."

In the United Provinces there were 1,062.783 acres under urd, mung, moth
and lobid during 1904-5. Later figures are not available. " It is Ices frequently

grown as a sole crop than either tnting {fhmmmmliim tinHat—,) or tird (^. JTmm**),

and the area which it occupies by itself is quite insignificant or-»-'» i" »»>•«

Rohilkhand Division. On the other hand it constitutes a distinct

undergrowth in a large proportion of kharif millet and cotton ficM-

it is associated at the commencement of the rains. It ripens in October ur

November, and yields a produce of about the same quantity as that of tfnf
"

{Field and Garden Cropt, I.e.). In the Season and Crop Report for 1905-6 it is

stated that the area under this pulse was 32,703 acres, of which 1,766 were raised

in the rabi. With regard to Bombay, Mollison says " it is grown with other pulses

subordinate to bdjri in light alluvial soils in the Kaira district. It doee better

in moderately light soil than in soils of heavier or deit-^*- ......«i-f.M»r«. It ia

1107

D.B.P.,
vl^ pt. iv.,

886-8.
CowPaa.

V*rt«<jr.

eners SimcU Bsm.

CulUva-
tion:
BengaL
lloutioa.

OutUtm

U. ProT.

nldfM Bombay.



VINEGAR
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VINEGAK

grown alone in the kharif season in garden lands to produce a green vegetable

—the so-called French bean of India—and in the rahi season is grown like mtig

and vdid, to a limited extent as a second crop in rice fields."

The grain is eaten either as flour or split as ddl, and, as already mentioned,
the green pods, especially of the long-podded form, are plucked while young and
eaten as a vegetable. As a curiosity it may be mentioned that the stalks and
leaves are said to be employed in the preparation of a grean dye. [C/. Church,
Food-Grains o.f Ind., 1886, 156 ; Pharmacog. Ind., 1890, i., 489 ; Basu, Agri.

Lohardaga, 1890, pt. i., 68-9 ; GoUan, Ind. Veg. Garden, 1892, 127 ; Duncan,
Dyes and Dyeing in Assam, 1896; Burma, Settl. Repts.—Meiktila, 1900, 9 ; Mying-
yan, 1901, 35 ; Mollison, Textbook Ind. Agri., 1901, iii., 88-9 ; Leather, Agri.

Ledg., 1903, No. 7, 153, 191 ; Dept. Land. Rec. and Agri. Bombay Bull., 1904,

No. 24, 4 ; Firminger, Man. Gard. Ind., 1904, 176 ; Roy, Crops of Beng., 1906,
76-7 ; Repts. Dept. Land. Rec. and Agri. Bombay.]

D.E.P.,
i., 72-8.
Vinegar.

Early Records.

Oil.

Salt.

Standard
Authors.

VINEGAR (ACETUM).—Vinegar is an acid liquid, used largely

as a food auxiliary, as a preservative for certain articles of diet, as a

medicine, and lastly for certain industrial purposes. It is produced by (a)

what is known as acetous fermentation of a mixture of malted and unmalted
grain (forming malt vinegar), and (6) the oxidation of white or red wine

(yielding white or red wine vinegar). Chemically it is a dilute solution of

acetic acid with certain organic substances derived from, and peculiar to,

the material from which made. It is, in other words, a weak solution of

acetic acid, produced by the fermentative action of a vegetable organism
{Mycoderma aceti), the process of transference being called acetous

fermentation.

History.—Mr. F. W, Thomas informs me that sukta is the most general

Sanskrit name for the true or fermented liquor. This occurs in the Brah-

manas, Susruta and elsewhere. Sauktika is an adjective form of the word
met with in Charaka (1st century a.d.). It denotes very possibly the vinegar

prepared from a sweet liquid, such as sugar-cane juice, palm-juice, etc.

But malted vinegar seems also to have been understood, and is possibly

denoted by the woTdkdnjika (sour or fermented), rice gruel (see the account

under Burma, p. 1111). The Bhdvaprdkdsd defines vinegar as a substance

fermented from bulbs, roots, and fruits with oil and salt, and this use of oil

and salt will be found frequently alluded to. The Rdjanirghanta alludes

to the employment of grain in the production of cukra. Lastly, cukra or

cukraka is apphed to sour substances (such as the fruits of the tamarind
and the sorrel) which are used as substitutes for vinegar. These occur in

Susruta, Harivamsa, etc.

Vinegar is knowTi all over India by its Hizadustani name sirka. In
the provinces the foUoAving vernacular names are given to it :

—

kadi

in Tamil
;

pulla nilla in Telegu ; chuka in Malayan ; and pon-ye in

Burmese. While thus doubtless a substance of universal knowledge
to-day and one which bears a fairly ancient record, it is significant

that most works on India, both ancient and modern, have remarkably
little to say about it. Writers on Materia Medica, as well as most of the

standard authors on travel, etc., in India, are silent regarding vinegar.

Even the Institutes of Manu makes apparently no reference to it. With
the Muhammadans, however, vinegar always has been a more important
dietetic luxury than with the Hindus, and to this circumstance perhaps

is due the scant attention paid to it by early writers. It is, however,
alluded to by Thevenot {Travels in Levant, Indostan, etc., 1687, pt. iii.,

16) and one or two other European travellers.
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VINBOAR
PROVINCIAL PRODUCTION B«i«al and

UnlUd ProTixMM
MANUFACTURE.—Most of the Indian viiMgart arc preparad from Bonrea.

Rweet liquids derived from palm- jiiice, Bugar-cancjuico. rnidc su^ar, hon«f,

mahua flowers, grapes, raisins, and other TruiU. They are thu« not malted,
though of course fermented and mostly by the slow proc«M. Each land
of vinegar is name<l after the substance from which it is prodaoed ; thus
tdri-kd-sirka would be the \inepar of toddv. etc.

Beagml.—'S. C. Cl»audhur>'. T. T)«p«rtm«ot of A^rioulture. Bcncal.
writes that in Calcutta there are 8<

'

ve»h«rka {tirka) ia manufac-
tured. Each shop turns out al>oui o«n. iiiiiuiiaKaiiniiaiiy onthe'average. Votherka
is imported int<^ CulcuttA from Benffal diHtrictM. thou^ it ia known to be prepared
on a small scale in Bihar. It is made chiefly frmi. <i>riA.juioe (•*»*« n ""t*** miI also
from gur (raw sugar), and occasionally from i f th« jdmn i <«• Jmmt-
»«faMn, see p. 520). The manufacture frun uemaybf* lieatfld: Oi—|rtr*—-Cane-juice is kept in a big earthen pot (jala) (nunlt in the crrouml up to tho
middle) in an open place and exposed to the sun. Tlie mouth Is coverod with
an earthen basin (gamia). The jala may contain 10 to 16 maunds of jujee.
Ordinarily it takes three or four months, sometimes six, to complete the op«nu P«1od.
tion. After a month or two, when fermentation has taken place briiikly, the
juice is transferred to a fresh jala till the fcrmentution is finished. The liquor
{aherka) is then ctmvoyed into smaller jaltu and is thus ready for iwle. Out TWd.
of 40 seers of juice, 30 seers of aherka are obtained. In the coae of gur or da(« 8w.
sugar

—
" to one maund of gur or sugar, 4 to 5 maunds of water are added, and Uie

solution thus prepared is treated just as with cane-juice. It takes a little longer
time—say about fifteen days more—to finish the preparation of the vinegar from
the materials named. Forty seers of the sugar or gur solution yield about 34 or
35 seers of aherka. No special details are furnished regarding the production of

vinegar from jdman fruits. Cane-juice aherka is sold at Rs. 5 per maund, tho Prfc*

gur aherka at Rs. 4, the sugar aherka at Rs. 4-8 per maund, and tne fdman aherka
at Rs. 12 per maund."

Eastern Beagal and Aasam.—Information has l)een received from the Deputy E. Bengal
Commissioner, Sylhet, »md the Collector. Dacca. Tlie former writes that and A—am.
vinegar is prepared on a very small scale and for home consiunption only. It is

made from the juice of (1) hhubi {f UarriiUm imtUriiiMtm, see p. 555), (2) UatertakUMd.
blackberries {Ktio^fia Jain^oiana), (3) pine-apples (.4(ini<«iw mttUrm, seep. 69),

(4) dmlaki (i'hyiianthuH Ktuhiica, see p. 887). and from that of sugaT'Cane
and date-palm. The Collector, Dacca, states that in the town the vinegar sold is

chiefly imported from abroad. " In Dacca there are only two firms who carry
on the manufacture, and in both the business done is very small. The process
is exceedingly simple. In one case the substances used are ( I ) the juice of the dat«
(see p. 886) or palmyra palm (see p. 170), (2) bread (see p. 1100) and (3) gram Dst* Pals,

(rircf arietiHuin, see p. 300). The earthen jar is filled with date or palm juice,

and then a few slices of oread and a few handfuls of gram are thrown into it. The Grkm.

mouth of the jar is closed with a cover, and the liquid allowed to ferment in

that state for a month or six weeks or until the fermentation is complete. It is

then passed through a clean cloth and put into bottles. Tlie vinegar thus manu-
factured is sold at 2 or 3 annas per bottle." In the other mtuiufacture the
ingredients are (1) cane molasses, (2) putrid pine-apple and (3) gram, while the
process of manufacture is exactly the same. The midition of bread and gram Bcm4.
and the utilisation of the waste materials and wild pine-apples are interesting

features of this special Eastern Bengal industry.

United Provlncea.—Hoey (Monog. Trade and Manuf. N. Ind^ 1880, 180-1) U. Prov.
tells us that the chief material used in the manufacture of \'inegar is «A^ (see

p. 952). "When sugar-cane is crushed it gives out the juice called raa. This is

boiled and gur and rd6 are made. The froth is skiiunied ofT and put aside. The
crushed stalks of the cane are laid in a vat {hauz) with a small outlet below
and the froth is thrown on them with a little water. The substance which
comes trickling off is boiled and becomes ahira. This is the stuff which is pur-

chased by the vinegar-makers and tobacco manufacturers " (see p. 807). In a
long and highly interesting communication, the Assistant-Director of Agricul-

ture in these provinces states that there are a great many substances employed
in the preparation of vinegar, but that the liquor is chiefly obtained from cane-

juice and cane-juice products. The other better known sources are palm toddy,

grapes (see p. 1119), raisins, jdman, barley (see p. 643), etc. The methods of
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VINEGAR
Panjab VINEGAR

Bugar-juice.

Eflfects of Damp,
Scum.

Grape Vinegar.

Jaman Vinegar.

A-rak-Tuma.

Panjab.

Bugar-cane.

Ptice.

Arak-tMina.

Oranges.

Grapes.

Jaman.

AIHTTl.

Eaisins.

manufacture are essentially similar to those already detailed in connection with
the Lower Provinces. " Fresh cane-juice is obtained from the mills, strained
through a piece of coarse cloth and filled into earthen vessels which have been
well washed and dried for the purpose. The mouths of the vessels are then closed

with stoppers to prevent foreign matter getting into them, and they are removed
to a place of safety, where both sun and air can have free access. This natu-
rally takes place at the beginning of the summer, towards the end of the crushing
season, and the jars are allowed thus to stand till the commencement of the
rains. Throughout the rains damp is avoided as much as possible, as it affects

vinegar injuriously. The jars are placed in a dry and warm corner and exposed
to the sun at intervals. If kept in a damp place, a thick scum develops upon the
surface of the liquid—a mould which appears all in one piece. This bears differ-

ent names in the localities of vinegar manufacture, the most common term for

it is sahri. In Bijnore it is called hilai and in Meerut hhadder. The development
of this mould is generally considered ruinous to the vinegar and the material is

thrown away, but the more economical advocate curing it. They remove the scum
carefully, filter the liquid, change the vessels and add various preparations consisting

of i'ltenopoiiiunt (p. 293) seeds and chillies, or of asafetida (p. 535), garlic, chillies,

and common salt. They also add raw bel {.Kyie inai-nteioH, see p. 28), munj
(Sacehariint tifiitnliiuu'ettttt , see p. 929), and a small quantity of sugar. If no at-

tention be paid to the mould, the vinegar after some time altogether disappears."
Vinegar from toddy is said to be largely used for medicinal purposes, and sells

at Rs. 10 to Rb. 12 a maund. Grape and raisin vinegar (see p. 1119) are more costly,

selling at Rs. 15 to Rs. 20 a maund. Grape vinegar is thus described:—a solution

is made of sugar in water, about 18 seers of sugar to a maund of water, and grapes
are then crushed into this solution and the mixture set aside. In time it turns
into vinegar. Being expensive, grapes are, however, not very largely used for this

purpose on the plains. Jaman vinegar (see p. 526) is made chiefly in Lucknow and
costs Rs. 10 a maund, while vinegar from barley costs Rs. 15 a maimd. A highly
refined form of vinegar termed arak-ndnd is obtained by redistilling ordinary
vinegar along with a small quantity of mint (5 seers dry mint to the maimd of

vinegar). The substance is said to be extensively manufactured in Lucknow and
to be used for pickling. It sells at Rs. 5 to Rs. 10 per maund.

The chief centres of the vinegar trade are stated to be the large to\^Tis and
cities, notably Lucknow, Gorakhpur, Benares, Meerut, Bijnor, Agra and Shah-
jahanpur. Lucknow prepares all sorts of vinegars, both edible and medicinal,

and these are conveyed all over the Provinces and even to Calcutta.

Panjab.—In connection with the correspondence above indicated, communi-
cations were received from Lahore, Delhi, Multan, Jalandhar and Rawalpindi.
Of Lahore, it is stated that vinegar is prepared in the usual way from sugar or

sugar-cane juices (rarely from molasses), but in combination with grapes, with

alum {phitkari), or with salt as adjuncts. The price per maund of one-year-

old vinegar is Rs. 20, of vinegar six months old, Rs. 10. In Delhi there are

four principal manufactories, and sugar-cane is almost solely employed. A
maund of cane-juice gives 30 seers vinegar. The vinegar in greatest demand is

arak-naina (or -nana) alreadj' described, namely that made from crude vinegar

by adding mint and subsequently distilling the mixture. Vinegar is also

occasionally made from grape-juice, raisins, jamans and oranges (see p. 327). The
total output of vinegar in Delhi is estimated at 1,200 maunds a year. In Multan
three kinds are made

—

anguri from grapes, kishmashi from raisins, jamani from
jamans, but it is prepared only in small quantities for local consumption.

The Deputy Commissioner of Jalandhar gives the method of preparation

pursued there. To one maund of sifted raa (sugar-cane juice) are added five bottles

of superior country vinegar and placed in a jar polished inside with lakh. The
mouth is closed and the jar set on one side for three or four months. It is then
filtered through a cloth at intervals " to rid it of worms or insects which collect

in it." A quarter-seer of ground tej pat {tiiitifiiHoimtm ramnin, see p. 313) leaves

and half a chittack of ground kaulanji {xiyeiin satim, see p. 811) and chillies

(see p. 268) are added, the mixture being left for a month or so more. It may
now be ready for use. The vinegar prepared from cane-juice is reddish in colour,

but this may be corrected by the addition of alum (see p. 61).

In Rawalpindi district, according to Robertson (Settl. Rept., 1880-7, 1893,

app., xxiv.), the manufacture of vinegar is a fairly important industry, the exports

being carried by river from Attock to Sukkar. In the town of Rawalpindi only one
vinegar-maker exists, who prepares it either from raisins (see p. 1 1 14) or from gur.
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A lnr.r)> ourtlton pot polinhed un the iiwide u KTMMe i* ehATgad with oiu>
purl iMisiiu) and four ptirU water, and the i> Mid M tij^ht aa rnay be and
plucod " in a roDin whero t)>«re in Little air, »iii«.f. itttiro MA) '» btUkfi
spoiled otlierwiHo. After twenty davH a Ma of P««li«wari salt rffcvry Wl,
in the ratio ol a Hoer of roiaina uaed, ia mixed with it and Ute iti - v«wl UmtatT.
is again sealed. Twenty day* after thia operation the vinegar )<#r we
ii.e. in forty days) and is then Altered and kept either in bottle* ... j»r.. Prie*
Rs. 2-8, or 3s. jwr inaund.

Ctatrmi Prov/ncM.—Very little vinegar ia niada in thaee prmrjnow la a O. Pltnr.
communication from Seoni it in obeerved, " The vondorB of vinejar. and th*
confectioners who use it, in making up ohutniea and other praearvaa, procure their
stock from out«ide : from Nagpur, Jabbalpur and even from Delhi. Tlia Deputy
Commissioner of Betul speaks of a small manufoeture from sugar-cane jttiee, aa >«air>

also from the berries of the jAman tme (JIm^mUm Jmrnthmlmnm). "Hte berriea Jimmt.

are placed in an earthen jar along with onw oonuuon eolt and left fur a fa«r

days. The juice is then squeezed out imd placed in *' f.r a sliort time.
Mr. Sadasheo Narain of Gadarwara deH<Ti(>es three f<>! 'ijtu' on prepared
from 8\igar-cane juice, from jaman fruite and from ruv. ........

Madra».—In the series of Official Paper* mentioned above, a report ieauad by To44f.
the Board of Trade, Madras, gives tlM particulars regarding that Pfeaid—cy.
The producers are the toddy-shopkeepers, and they convert their unspent today
into vinegar in either of the following ways. The toddy is placed in a clossd
earthen pot and kept there till fermentation is complet« and the liquid has
become sour. The pot is either kept above ground for a month or two, or is

buried underground for three or four montlis or more, and then t«ken out. The
longer the pot is kept closed and underground, the better the quality of the
vinegar. In either case pure vinegar is obtained when the pot is opened and the
sediment has been removed. Vinegar is also made by heating fermented toddy
either by fire or by exposure to the sun. It is procured in a shorter time by
this method, but the quantity is lees than by the slow or natural fermentation.
The vinegar tlius obtained is, liowever, used both for medicinal purposes and in

cooking. There is no shop or baz&r in Madras where country-made vinegar is

specially sold, and the trade is not so extensive as that in either Hnglish or

German vinegar (see p. 170).

Burma.—The information procured from the various districts show two main Onla.

classes of vinegar as made, namely, from grain or from sweet fluids. The snb>

stances chiefly used in the manufacture are rice, peas, toddy, jaggeiy, sugar, h«wI
dates and plantains. The observations regarding the preparation of vinegar

from rice and peas are interesting, and amplify the Indian knowledge already Bloa.

exemplified. The rice (see pp. 826, 840) is boiled and then cooled for about three

hours ; it is then mixed with congi or water obtained from previously boiled rioe.

The mixture is then put into a pot of clean water and kept for three daya in the

shade. Some salt is now added (1 tola to 1 visa of liquor). The ^Quid may be 9aX%.

seen to have turned slightly green and to have become sour. This is called

^an-pon-ye, and may be described as the domestic vinegar of the province. It is

a crudely formed malt vinegar.

With the peas (see p. 903) the process is similar. They are boiled till they turn fma.

soft and the water becomes reddish. This is strained off and out into another pot

or jar, the mouth of which is tied up with a cloth. The nuid is boiled again.

salt (3 tolas to 1 viss) added, and the boiling continued till the fluid is reduced

by one-third, the result being crude vinegar. Spt^aking of the manufacture

of vinegar from sweet fluids such as palm wine (toddy), mention is repeatedly

made bj' the Burmese correspondents of the advantage of add ing a few slices

-of bread so as to facilitate fermentation. In Mergui, vin^^ar of local manufao> Bned.

ture is largely employed in preserving fish. It is prepared from stale toddy. Tcxidr.

chiefly the produce of the Nipa palm. Vinegar is said to be improved by placing

a hot brick in it.

Trade.—There is no export trade in vinegar from India, and imports

of vinegar, together with pickles, sauces and condiments, were rvoorded

in the Official Returns for the first time in 1905-6, when the total quantity

received amounted to 14,878 cwt., valued at Rs. 4,13,653 ; ajid in 1906-7,

16,300 cwt., valued at Ra. 4,77,033. The bulk of thia import traffic i»

shown to come from the United Kingdom.
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Hindu Knowledge

\Cf. Ind. Pharmacol, 1897, ii., 55 ; Waring, Bazar Med. Ind., 1897, 158 ;

Thorpe, Diet. Appl. Chem., 1898, i., 7-11 ; Blount and Bloxam, Chem. for Engin.
and Manuf., 1900, ii., 219-22 ; Blyth, Food Inspect, and Anal., 1903, 473-9 ;

Hosie, Rept. on Prov. Sau'ch'uan, China, 1904, 20 ; Leach, Food Inspect, and
Anal., 1905, 609-27 ; Journ. Soc. Chem. Indust. (many articles) ; Pharmaceut.
Journ. ; Yearbook of Pharmacy, etc.]

D.E.P.,
vi., pt. iv.,

251-96.
Grape-
vine.

Wild
Grapes.

History.

Spirit.

Vine-leaf

Medicine.

VITIS, Linn. ; Fl Br. Ind., l, 645-62 ; Planchon, DC, Monog.
Phaner., v., pt. ii., 321-414 ; King, Journ. As. Soc. Beng., 1897, Ixv., pt. 2,

108-14 ; Gamble, Man. Ind. Timhs., 189-91 ; Duthie, Fl. Upper Gang.
Plain, 1903, i., 170-5 ; Talbot, List Trees, etc., 1902, 99-104 ; Cooke,
Fl. Pres. Bomb., 1902, i., 247-58; Brandis, Ind. Trees, 1906, 175-9;
Ampelid^. a large genus of climbing shrubs to which the Grape-vine
belongs. The fruits of several of the wild species are edible (for example,
F. parvifolia, V. nif/osa, and V. harbata), and it seems highly
probable that some of them may have contributed by hybridisation in

the production of the somewhat characteristic cultivated grapes of the
mountains and tablelands of India.

V. vinifera, Linn. ; Semler, Trop. Agrik, 1892, iv., 8-186. The Vine
or Grape, angur, ddkh, hurt, tanaur, newala, mdmre, gandeli, Idning, kwar,

Jcodi-mun-dirrip-pazham, draJcsha-pondu, huaangur, sahi-si ; raisins =
kismis, manakkd, zirishk, mitha, kurk uzum, kisumisuchettu, zabib, etc-

The Grape Vine is said to be indigenous in the temperate regions of

Western Asia, Southern Europe, Algeria and Morocco (De Candolle).

According to the Flora of British India (i., 652) it is " perhaps wild in the

North-West Himalaya ; cultivated extensively in North-West India, rarely

in the Peninsula and Ceylon." Gamble (I.e. 190) says, " Has been intro-

duced and successfully cultivated in Kashmir and other parts of India."

Lawrence {Valley of Kashmir, 351) remarks that in the old days Kashmir
was famous for its grapes, but now, if a few vineyards at the mouth of

the Sind Valley be excluded, it is difficult to obtain a good dessert grape

in the country." " Everywhere one sees giant vines climbing up poplars

and other trees, but they are often wild, and their fruit is poor and
tasteless."

History.—Grapes have been known in India from a very remote period. In
Sanskrit works the best-known names for the fruit are drdkshd and mridvikd,
while a spirit distilled from grapes (maddhika) is distinguished from that from
sugar-cane, rice, barley, etc. As showing the antiquity of the knowledge in

grapes, Dutt mentions that they are alluded to by Charaka and SuSruta. Prior
to the Muhammadan conquests of India we possess, however, no very precise
information as to the cultivation of the grape in India proper.

Stein (Ancient Khotan, 1907, 448) tells us that while working in the ruins of
Kara-Dong (8th century), he came across a cupful of " large black currants
dried perfectly hard." In other passages (I.e. 253, 255) he invites consideration
of the fact that in one of the paintings of Dandan-Uiliq, instead of the conven-
tional fig-leaf, the vine-leaf had been substituted, and in still another passage
{I.e. 245) he draws attention to the frescoes of Dandan-XJiliq, which manifest
a vine-leaf and grape patten:. It is thus quite clear that the grape was well

known at these early times, just beyond the north-western frontier of India.
In The Bower Manuscript (Hoemle, transl., 1893-7), moreover, niunerous refer-

ences are found to the use of raisins in various medicinal preparations. '^-

But the medicinal uses of the vine recorded in Hindu literature are mostly
concerned with the dried fruits or raisins and the spirit (maddhika), so that it

is probable that prior to the Muhammadan conquests, both the fresh fruit

and the various forms of raisins were, as at the present day, imported from
across the northern frontier. Many writers (Hehn, KuUurpfl. und Haust, 1894>
65-94) have dwelt on the influence of the faith of Islam on vine-growing in the
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MUHAMMADAN INFLUENCE

East, seeing that the drinking of wine is contrary to Muh*aunMi«i lav. Bin^
ul-Hftflftn (Journ. /^»7 Hort. 8oe., xxix., n.s.. 671-4; wwii., ttt-6) iutnUhm,
)ii>\vf\<'r. iiwiiiy uMtui particulars regarding th«> vineyards of DiMiUuilMd. Tlisaa.
ho thiitkH, (Int.- troin thr tiinoof Tagluq (lSMA.D.),biitoiiTH|luq'«d«sUitlMflaBital
was trtinsierred to Delhi, and that event had a disatfoua sObo* oa «h»—*—

^

T)io following passages, perhaps, sufficiently indioaU Iha Sfsd'a vWwat—
"During the time of the Bahmani Kings (14S6 A.D.), Daulatabad H"—«• •
military station under Parwit-bin-Karanful. Onr« again tlia paopla bsan
to pay attention to gardening, growing, however, only those ktoda of vtoaa that
had BurviviHl the neglect of previous years." Tlien.'in anoibsr PSSMga. ba f-
mjurka, " A grt^nt Btjmuhw to grape cultivation w«ji given by tJM Poctqguaas
Christian MiwionH lofaKnl at Aurangabad. which wore liberaOy andowM bjr
the early Bijapur or Ahmadnagar Kings in 1500. Their monaaterisa ^vw both
purple and white grapes. Ibn Batuta, tfae Moorish travellsr who viaitM Danl*'
tabad in 1430, and the French traveller Thevanot, who modo an ext«nd«d tour
in 1667, were much struck with the gardens that roet ^ thrmi^iout
the Sarkar of Daulatabad." "This state of things c<ii. .11 IMA A.O..
when Aurangabad became the capital of Auramneb. 'ihe city grew rapidly,
and with it the demand for all sorts of luxuries." " In Daulatabad itaau. the
passion for cultivating vines knew no bounds. Places of recreation pcovidad
by noblemen in their own gardens were entirely covered with vines. Even
Fakirs looked upon the vino as a gift from Paradise, and had their mosques and
monasteries adorned with it."

The Emperor Baber {Memoirs, 1519 (Leyden and Ersldne, transl.), S05) gives
a full relation of the first occasion on which he tasted wine. His grandson Akbar,
however, fostered and encouraged grape cultivation, and, by his direct aid. gn^MS
of high merit were successfully acclimatised in the PanjAb and throughout the
greater part of Northern and Western India. But on accession of Akbar's grand-
son the order went forth for the destruction of the vineries of Kashmir, and
grape culture in India shared in the neglect that followed. The seventeenth and
eighteenth centuries, therefore, witnessed a decline of interest in vnne cxUture,

siifficient to account for the low position the industry now occupies, and naturally

the references either to the vine or to wine in the works of the early travallera

are few, and mostly of a negative character. Nioolo Conti, who travelled in

India early in the 15th century, speaking of a tOMm called Panconia (supposed
to be Pegu), says, " This is the only place in which vines are foimd. and here in

very small quantity : for throughout all India there are no vines, neither is there

any wine." This, doubtless, was not a very accurate statement, since shortly

after other writers speak of grapes as seen by them in various parts of India and
Burma. Thus of Gujarat, Mandelslo (1638-40) says, " They want nothing but
wine ; but to supply their want of that, they have Terri, taken out of the Coeot-

tree "
; but Tavemier (1676) says that in Assam " There are quantities of vines

and good grapes, but no wine, the grapes being merely dried to distil spirits

from. Thevenot (Travel* in Levant, Indoatan, etc., 1087, pt. ui.. 16) tells us

that the Dutch made wine from the grapes of Svu-at ; and that in Goloonda
they made white wine (I.e. 104) ; also that wine-drinking was punished in Kanda-
h&T (I.e. 56). Ovington (1689) observes that Bannians, though they ** are under

restrsunt from the blood of the grape, yet will they freely taste the grapea thsin-

selves luxuriously with their juice, while it is innocent and harmless. We hav-e

grapes brought to Suratt, from the middle of February till towards the end of

March ; some from Amadavad, some from a village called Naapoure, four days'

journey distant from Suratt." These would doubtless be described as the Deccan

grapes of the Bombay shops to-day.

There is thus no doubt that large tracts of Upper and Western India are

eminently suited for grape cultivation. Many quotations might be furnished

to prove the extensive and diversified nature of the knowledge that exists in

India and its chief frontier cx)imtrie« regarding the vine. Kan4war. for example.

is one of the Indian localitiee where what may be described,^* indigenous viti-

culture is a recognised industry, and Kashmir as an area of both acclimatised

and wild grapes, so fau' as the present-day cultivation is concerned, and lastly

the trade in the produce of the vineyturds of Afghanistan. Baluchistan and

Kashmir is of no mean importance, and moreover oi^pable of indefinita exten-

sion. To that category there seems every prospect in the near future of Mysore

having to be added, namely as an important centre of grapo cultivation. [C/.

Paulus Mgiruta (Adams, transl. and Comment), i., 172-8 ; iu., 271-3 : Januensis.
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Liber Serapionis, 1473, § 35 ; Nicolo Conti, Travels in the East, in India in the I5th
Cent. (ed. Major), 15; Ain-i-Akbari (Blochmann, transl.), i., 65; also (Jarrett,

transl.) ii., 350; Ligon, Hist. Barbados, 1657, 80; Mandelslo, Travels, 1662, in
Olearius, Hist. Muscovy, etc., 34 ; Tavernier, Travels in Ind., 1676 (ed. Ball), ii.,

282 ; Ovington, Voy. to Suratt, 1689, 8, 234, 303 ; Vigne, Travels in Kashmir,
1842, ii., 53 ; Hoffmeister, Travels, 1848, 372, 377-9 ; Bentham, Rev. of Targioni-
Tozzetti, in Journ. Hort. Soc, 1855, ix., 156-7 ; De Candolle, Orig. Cult. Plants,
1882, 191-4 ; Joret, Les PI. dans UAntiq., etc., 1904, ii., 280-1.]

VITICULTURE AND WINE AND RAISIN MANUFACTURE.
According to Woodrow {Gard. in Ind., 1903, 227), " The favourite

varieties of grape that are grown in Europe have been introduced many
times into India, but with few exceptions fail to become established."

He then mentions the following forms as having been acclimatised and
as being cultivated successfully in India generally :—White Mascadine
{safed angoor) ; White Portugal {Cashmeree or White Tokay, valayati

angur) ; Black Monukka {hae-danae angur) ; Black Hamburg {huhshee

angur) ; and Faquira. Details regarding the methods of propagation, etc.,

as applicable to India, are given in detail in the same publication, but
space does not permit of full treatment in this work. Perhaps one of

the most important points to which attention should be paid, is the in-

fluence of atmospheric moisture. The fruit will not ripen when once
the rains have broken, so that early maturity stock in direct adaptation
to climatic conditions is essential. Firminger {Man. Gard. Ind., 1904,

271) states that " the driest and hottest period of the year is when grapes
ripen finest. This will be March in the Deccan, May in the vicinity of

Calcutta, and June in the Upper Provinces."

Panjab.—Henderson remarks that "in many parts of the Panjab,

the vine thrives quite as well as in Europe," and Baden-Powell {Ph.

Trod., 271) enumerates twelve different forms recognised there. Practi-

cally no information, however, is available regarding viticulture in recent

years in the Panjab. The reports of the experiments carried on at the

Agri-Horticultural Gardens of Lahore contain little information, and are

mostly a record of failure. While that is so, there are several very dis-

tinctive grapes regularly sold in the larger towns (such as the small seedless

grape of the Delhi market) that seem well worthy of special study. Sly

{Agri. Journ. Ind., i., pt. iii., 268-9) discusses the fruit culture of the

North-West Frontier Province. He says that 4,000 acres are under
orchards, of which 2,700 are in Peshawar. He then discusses the grapes of

Peshawar, Kohat, Kuram and Bannu. (For raisin Vinegar, see pp. 1110-1.)

wines ot Kashmir.—But the interest in Upper India centres very largely

in the vineyards of the State of Kashmir. In the time of the Emperor
Akbar, as already indicated, wine production was a very general industry,

and held then a much more important place than at the present day.

During the time of the Emperor Jahangir, the grapes of Kashmir were

improved, but shortly after the decline set in which has been already

alluded to. Coming down to modern times, the subject next assumed
interest in 1876, when the late Maharajah Ranbir Singh took up the enter-

prise of vine-gromng, and in 1885 had 352,525 plants in his various vine-

yards. At the Calcutta International Exhibition of 1884, red and white

wines and also brandies made in Kashmir from the pure juice of the grape

were exhibited, and obtained a gold medal and were highly commended
for purity and excellence. This circumstance has often been overlooked,

and the old tradition of India not producing wine been every now and
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again commented on. It can and do«« prodaoe win«, and no ona «mi
say that its wine industry of the future may not beooHM on* of ita

commercial triumphM. In spite, however, of the gr«at exmnditure
lavished on them, the vineyard* of Kanhmir have not a* -4
the success anticipated, and in 1890 it became evident that :... ..;taa

were suffering from rhtiUuxeri$. With refercn<« to thia, Lawrenoa
{VaUeij of Kashmir, 1895, 351-2) states that "American >ine« were at
once imported, and are now gradually replacing the unhealthy Bordoaux
plants."

Commenting on the decline of the production of the eating orapa,
Lawrence observes that the people cut down their good vinee in oraer to
avoid the exactions of officials. '* The grapes, white and red, from the State
vineyard at Raipur in the Sind Valley are deUcious, and eflorta are being
made to reproduce the Raipur vines in other parta of the valley. With
the decline of the eating grapes, there has been an attempt to introdnoe
the wine grape, and at present there are 389 acres of vineyards on the
shore of the Dal Lake. The vines were introduced from the Bordeaaz
district." '' Perhaps the vines of Burgundy would have been more suit-

able to Kashmir. Costly distiller^' plant was imported and set up at

Gupkar on the Dal Lake, and wines of the Medoo and Barsac varieties,

sometimes good, sometimes bad, have been manufactured year by year."
" Besides the Medoc and Barsac, which are sold at Gupkar, a large amount
of apple brandy is distilled and finds a ready sale." " The vineyards are M>pi« bjmkIt

ujider the direct management of the State, and, in spite of supervision,

the vines do not receive the sedulous cultivation which alone can give

success." " The business in present circumstances does not pay." [Cf.

Smj-thies, in Agri. Ledg., 1894, No. 15, 24-5, 27-8; Coldstream, Vine

Cult, in Kanawar, in Ind. Gard., Aug. 14, 1898 ; RepU. Agri.-Hort.

Gardens, iMhore.]

United Provinces.—Practically nothing of a definite nature has been U. Prov.

"written regarding grape cultivation in these proNnnces. The vine is said

to fruit well in most districts throughout the plains, but the grapes are

quite unsuited for wine manufacture. On the hills, however, it is other-

A\'ise, since at Kumaon, Kandwar. etc., a fairly large industry exists in

vine cultivation. In Kanawar the vine has been cultivated since the

early classic period, and several writers have spoken in high terms of the

vines of Dehra Dun (Ind. For., 1889, xv., 313-5). In the Reports of the

Botanic Gardens at Saharanpur will be found some information regarding

the experimental cultivation of foreign, mostly Afghan, varieties.
" In Upper Kunawar," aays Cleghom {Joum. Agri.-Hort. Soe. Ind., xiii.. SH2).

" the vine is extensively cultivated and ripens its crop at an elevation uf from
6,000 to 9,000 feet. The first plants are seen at Nachar, but the cliniatv there

is not suitable ; beyond the MLru ridge which intercepts the heavy cloudii, the

smaller amount of rain favours the ripening of the grapea. The vineyard* occupy
sheltered situations, generally on the steep slope facing the river. The vinea

arc supported on poles three or four feet from the ground, connected by lioniuntal

ones. The fruit liangs below the aliade of the leaves, never ezpoeed to the Min.

A considerable portion of the crop is dried on tlie houae-top and stored as nusins

for winter use, but without care, and many grapes are spoiled in the process.

For several years the crop has been deficient, tne grapes dropping off before

they were ripe from unseasonable falls of rain and snow. This 3rear, 18<kk the

rainfall was moderate, but the tnaiutn or vine disease appeared in the vallev,

and destroyed many vineyards. The fresh fruit is exported to Simla for sale

in kiltat or large hill baskets, and the small seedleaa grapes dried are also aold

there as * fine Zante currants ' at 2 rupees per pound. At Akpa and Poeri tlw
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price of fresh grapes is about one rupee for a A;iZto-full." " Sungnam is the highest
point in tlae valley where the vine thrives."

In Kanawar, says Mr. Atkinson (a later writer), the fruit is called dakhang
and the plant lanang, and there the vine is extensively cultivated as a field crop,

and ripens its fruits at an elevation of from 6,000 to 9,000 feet. He then adds
that a spirit called rak or ark is prepared from the juice, and also a wine called
sheo.

According to Hoffmeieter (Travels, 1848, 377-8) there appears to have existed
a large trade in carrying fresh grapes from Bashahr to Simla. This traffic can
hardly be said to exist to-day, though the exports of raisins may be considerable
and, moreover, capable of infinite development. The available information
regarding the Kandwar industry is, however, both meagre and contradictory.
But with a community of cultivators possessed of an ancient tradition and
centm-ies of experience as vine-growers, much might be expected were viti-

cultiu-e organised on more scientific principles, and with sufficient capital and
commercial enterprise.

Bombay.—The earliest definite information regarding the cultivation

of the vine in the Deccan would appear to be that already briefly alluded

to in the paragraph above on history, viz. the passages from Ibn Batuta,

Thevenot, Mandelslo and Ovington, etc. Syed Siraj-ul-Hasan (I.e. 224)

says, " Looking at the present condition of the fruit trade at Poona and
Nasik, one realises what treasure lies buried in Aurangabad and its vicinity.

These two places send fruit to the value of many lakhs of rupees to the

Bombay market. The writer has personally seen thousands of acres of

lands under vine cultivation around Nasik. One merchant alone—

a

Bohra—exports as much as £33,000 worth of fruit. Why should not

Aurangabad compete with the other cities on equal terms ? The soil is

excellent, as proved by the experience of centuries."

The moist climate of the Konkan is not suitable for vine-growing,

but in parts of the Deccan, e.g. Ahmadnagar, Aurangabad, Poona, and
especially Nasik, grapes of fair quality are grown for the Bombay market.

The vines are usually trained on live posts cut from Eri/thrina indlca,

a tree known in the vernacular as the fdngara. The account of culti-

vation given by Woodrow, which has been already referred to, has special

application to Bombay, and should be consulted in this connection. More
recently P. S. Kanetkar, Superintendent, Empress Gardens, Poona, gives

a full account of viticulture in Poona and the Deccan {Ind. Plant, and
Gard., April 21 and 28, 1906). He names five distinct varieties which
are cultivated there, viz. abi or hhokri, fakdi or fakiri, hahsM or Jcali, golkali

and sakebi. The field selected " has a kind of garden soil that is neither

black clay nor light red {murrum), but is a mixture of these, and contains

a fair proportion of lime." In the hot weather it is ploughed four or five

times and during the rains is left fallow, or (Jrofalaria Jiincea {tag) is

grown and ploughed in as a green manure in September. The young vines

are reared in nursery beds and then transplanted. The season for trans-

planting the vine stocks is the month of January. The stock is prepared

from the cuttings of the October prunings. " The cuttings, about a foot

long, with four eyes or buds upon them, are chosen from ripe wood and are

planted in beds, the soil of which is manured with ashes or well rotted

farm-yard manure." They are put down in twos, and by January throw
shoots about 6 to 9 inches long and become fit for planting out. Previous

to planting out the yoimg vines, the field is ploughed along and across,

the points of intersection of the furrows being 7 feet apart. At the points

where the furrows cross, pits are dug, in each of which a basketful of

manure is placed. A pair of yomig vines is then planted in each pit.
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The furrows between the pita MrveM w»t«r«oluuiiieli, Mid w»t«r u applMd
immediately after planting. A second and Ihtrd WAtMUdf M« given »t

intervals of four and six days, and later the plantation i» wattfed every
eight days till June. When the vine« are eatabli«hed, karri stakiM

{StrubUttnthfH railtutu^t) are driven into the ground and two of the
healthier shoots tied to them, while the others are eut ofL In thia vay
the vines grow till April, during which time half a baaketful of farm-jard
manure, or preferably ytoudreUe, should be given twice to eaek viae and
all side-growth removed. When the vine hiu grown over 5 leet (towanU
April), the ends are nipped off. Aa a consequence, aide ahoota are

thrown out near the top. About three or four of theae ahoota an kept

and all the lower ones are removed." Htrongor stake* of the jmnqara

{Ki'f/thrina imliea) are now supplied in place of the karvL "The
three or four shoots kept at the top of the vine continue growing till

October next, when the pruning for the mitha bar (aweet crop) beoomea

due." After pruning, the ground between the rows of vines is ploughed.

No water is given till the shoots blossom, and form small fruita.

" About four weeks after pruning the bloasoms appear and the fruit aeta

in a short time afterwards." The bunchee are ready to be gathered in

March, about six weeks after the grapea begin to get soft. '* A well-

established plantation about ten years old yields about 10 or 12 lb. of

grapes per vine." After the fruit is gathered (in March), no water ia

given for about a month, and in April the hot-weather pruning ia done.
" At this pruning the spurs or kalams which had three or four buds left

on them at the cold-weather pruning for giving the fruit-bearing shoote,

are shortened and cut back to two buds, from which alone one or more

shoots will spring up to bear the sour fruit of the rainy season." After

the hot-weather pruning, the land is again ploughed, harrowed, and

manure applied. Water is then given and continued weekly till th»

rains. In October pruning commences again, as already explained. [Cf.

Repts. Dept. Land Rec. and Agri., Bombay.]

DiMMMeM.—Ver\- little is known regarding the diseases of the vine in

Western India. Recently, however, Butler {Agri. Joum. Ind., ii., pt. i.,

94-5) furnished a brief report on the subject and identified two out of the

four diseases mentioned by Mr. Kanetkar. The four diseases are—( 1 ) kharda

rog (red or brown rust), (2) buri (mildew), (3) khajalya rog (bUck mat),

and (4) karpa rog (drving-up disease). The second and the fourth are

well-known diseases of the vine. Buri is Oidiiim Tiirheri, one of the

most destructive of mildews ; while karpa rog is anthractwse (SphareioBHa

ampelinum). Both can be controlled if not checked by flowers of

sulphur. {Cf. Maxwell-Lefroy, An Insect attacking Grape-Vint, in Agri.

Journ. Ind., 1907, ii., pt. iii., 292.]

Baluchistan and S/n«/.—One of the many surprises that meet the

visitor to Quetta is the profusion and superior quality of the grapea that

are offered for sale. On inquiry these are found to be frequently raised

in vineyards where there is practically no rainfall and where few or no

streams are seen to carry surface water. Underground, however, the

people have excavated drains that communicate from one well to an-

other, until a fairly good flow is established from the upper (often rocky

regions) to the more fertile lower plains, where vineyards and fruit gardana

abound. The svstem of subterranean drains (or tunnels) haa been adopted

as a matter of economy, since the great drjTieea of the aurfaoe aoil and
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high temperature of the atmosphere would absorb all the water long
before it reached the orchards.

Little information exists as to the methods of cultivation or of manu-
facture of raisins, but Mr. R. Hughes Buller has furnished some interesting

particulars regarding the chief varieties of grapes grown in the Quetta-

Pishin district. He enumerates some eighteen, but the most widely
distributed are known as haita and spin kishmishi, followed by kalamakJc,

husaini, tor, sra kishmishi, and tanddn. The rest, he says, are only met
with occasionally. Haita is a large oval-shaped grape, with hard skin,

of a green colour tinged with yellow. It is very lasting and is the grape
commonly packed in wool and sold in Indian bazars. It is obtainable

from August to the end of November. In Kandahar haita grapes are

made into raisins [dbjosh] by dipping them in boiling water mixed with
lime and carbonate of soda, and then drying in the sun. Spin kishmishi

is a small green grape, oblong in shape, found in all parts of the district,

especially in Quetta and along the Khwaja Amran. It begins to ripen

in August and lasts till the end of October. Kalamakk is green, oblong,

of medium size, larger than spin kishmishi and smaller than haita. It

ripens from September to 15th November. Husaini is a soft fruit, dis-

tinguished by its loose growth and by the narrowing of each grape in

the centre. It grows in Gulistan, Mazarri, Kamalzai, Arambi and Sariab,

begins to ripen in August, and lasts till the end of October. Tor is de-

scribed as an oval grape, dark in colour and fairly sweet. It ripens early,

about the middle of July. Sra kishmishi is a small grape, light purple

in colour, with soft sldn. The Kandaharis make raisins from it. It

begins to ripen about the 25th of August and lasts to the 15th of October.

Tanddn, the last mentioned, is a large round, green grape of inferior

quality. It contains a large quantity of juice which is extracted in

Kandahar, boiled and kept for use as a relish. It ripens in September.
Traffic.—The traffic in grapes (preserved in wooden boxes), arranged layer

upon layer, with sheets of cotton-wool between, constitutes one of the

characteristic features of the so-called Kabul (Afghan) trade of India.

The wandering fruit traders carry grapes, raisins, pistacio nuts, almonds,
and pomegranates all over India ; and, barring the traffic in Kashmir fruit

into the Panjab and of Deccan grapes into Bombay, the Kabuli traders

practically supply the grapes and raisins consumed in the whole of the

rest of India. The traffic is, therefore, by no means an unimportant one,

and the share taken by the Quctta-Pishin district perhaps the most valu-

able single contribution.

Pedley wrote an interesting paper {Agri. Ledg., 1893, No. 7) on the

possibility of a raisin industry being organised in Sind. He contrasted

the Fresno district of California with the Schwan Sub-division of Karachi,

and came to the conclusion that with its cheap labour Sind might easily

do a large trade in this dried fruit.

Bengal and Assam.—The annual rainfall of the province is too high
for vine cultivation to be of much importance. In the upper divisions

of the province, however, e.g. in Bihar, where the climate approximates
to that of the United Provinces, greater success has been attained than
in Bengal proper, and fairly good grapes are often produced, as at Dinapore
and Tirhut. [Cf. Repts. Dept. Land Rec. and Agri.]

Madras and Mysore.—On the plains of Madras the vine can be
grown only under careful garden cultivation, and viticulture can never
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therefore become an establuhed industry. On the inoantaityi And uMo
lands, on the other hand, it in grown with complete suceeM. An aeoount
of an interesting experiment at present being oonduct«l in Mysore by
an Australian (Mr. M. Paul), is given in the Indian AgntmUmriM {im. 1.

1907). Mr. Paul appears to consider the Mysore cliiiut« an «bsohitoly
ideal one for the vine, and he hopes in a few ye*rs to pbc« on tM
Indian market some twenty varieties of the nnest gmpes giown in
Australia, and equal to any produced on the Continent of Borope. Th«
cuttings imported from Australia were kept partly on the KiUs
and partly in a small nursery at Bangalore, but have now to u Tt«Bt

been planted out, and are said to be doing very well. In » year it is

asserted by Mr. Paul, that he will have a good show of grapes ; in two
years his little Bangalore vineyard will produce some tons. These
grapes, he considers, will sell at a few annas a pound, and he decUres
that they will be equal to grapes sold in Ix)ndon at five or six shillings

a pound. [Cf. Cameron, For. Trees of Mysore and Coorg, 1894, 74-5;
Rice, Mysore Gaz., 1897, i., 83 ; Repts. Oovt. Bot. Gord., Bangalore.']

Uses.—It is chiefly as a fruit that grapes arc cultivate*! on the t«ble*

land of India. But they are at the same time largely eaten in a dried

state as raisins or currants, and at one time constituted a fairly important
article of food with the people of Kandwar. The industry of drying grapes

is not practised, however, to any very great extent anywhere in India.

According to Dutt {Mat. Med. Hind., 1900, 138) raisins have for many
centuries been employed medicinally by the Hindus, and he adds that

they enter into the composition of numerous demulcent and expectorant

medicines in use at the present time. The other products manufactured

from the grape are wine, brandy and vinegar (see pp. 1 109, 1 1 10).

[Cf. Blyth, Foods. Compos, and Anal.. 1903. 442-69 : Leach. Food Inspect,

and Anal., 1905, 554-60; Joum. Soc. Chem. Indust ; Yearbook of Pharmaey;
Joum. Soc. Arts, etc.; Bept. on Viticul. Work during 1887-93: Affri. Ezper. Stat..

California, 1896; also BuU., 1900, No. 130; 1905. No. 167; 1906, No. 177; Dept.

Agri. Victoria, BuU., 1902. No. 2 ; 1905. No. 22 ; U.S. Dept. Agri.. Farmer'a BuU.,

1903, No. 175 ; Hosie, Bept. on Prov. of Ssu'ch'uan, 1904. 20-2.1

TRADE.—In the internal trade returns, wines are classed along with

spirits (see p. 1047). The foreign trade consists chiefly of imports and

re-exports. The exports of Indian produce are quite unimportant, and

when compared with the immense population, the imports also are re-

markably small. The following table shows the foreign imports of wines

of all sorts for the five years 1902-7 :

—

Champagne
Claret
Port
Sherry
Other Sorts

1903-3. 1 190a-4. 1 1904-5. 190{>-6.

Total

10,07,620
2,91,766
7,61,932
1,89.657

7,60,956

R«.
8,07.144
2.54.248
7,30,754
1.76,279

7,59,522

Rs.
7.84,016
1.99.156;

7,52,877
1.67,478

7.15,456

R«.
9.66.182
2.03.961

8.00,934
1.82.307

8,21.963

30.01,931 I 27,27,947 26,18,982! 20,76,347

1906-7.

R«.

7.57.812
1.66.300

7,79,522
1,68.006

7.68,188

Oak.
28.216
44.013
95.610
22.196
139,907

26.39.828 SSO.SU
= £176,988

From these figures it will be noted that the imports do not show much

tendency to increase. The chief supplying countries and the shares taken

by the various provinces may be exemplified by the following anal>-«is of

the trade of 1906-7. Of the total quantity (829,342 gallons) imported in
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WOODFORDIA
FLORIBUNDA THE CHEESEMAKER

Prom the United that year, 150,899 gallons came from the United Kingdom ; 99,587 from
Kingdom.

France; 15,982 from Italy ; 11,672 from Belgium ; 11,782 from Ger-

many. The quantities from other countries were comparatively insignifi-

cant. The shares received by the various provinces (in gallons) were as

follows :—Bombay, 105,200; Bengal, 99,308; Madras, 52,360; Sind,

38,230 ; Burma, 33,968. The shares (in gallons) taken by the chief im-

porting countries in the different sorts of wine may be similarly exemplified

by the figures for 1906-7 :

—

Champagne—United Kingdom, 13,292

;

Belgium, 7,819 ; France, 6,638. Clabet—France, 27,353; United Kingdom,
8,084. Port—United Kingdom, 77,080; Germany, ' 7,544. Sherry—
United Kingdom, 18,023. Other Sorts—France, 63,416; United King-

dom, 34,420 ; Italy, 11,418 ; Spain, 7,022, etc.

D.E.P.,
vi., pt. iv.

309-12.

V^etable
Rennet.

Medicine.

D.E.P.,
vi., pt. iv.,

312-5.

w
WITHANIA, Pauq. ; Fl. Br. Ind., iv., 239-40 ; Gamble, Man.

Ind. Timbs., 1902, 508 ; Solanace^. A genus of shrubs, two of which

are natives of India.

W. coagulans, Dunai. The Cheesemaker or Indian. Rennet, akri, panir,

aahvagandd, spin hajja, shdpiang, khamazora, kdknaj, amukkura, penneru-gadda,
etc. A small herb common in the Panjab, Sind, Afghanistan and Baluchistan.

The fruit, both fresh and dried, is used medicinally, but is chiefly important
as possessing the property of coagulating milk, and is used for that purpose instead

of rennet in Sind, North-West India, Afghanistan and Baluchistan. This pro-

perty was first noticed and made known by Stocks in 1849 [Journ. As. Soc.

Bomb., 56). Mr. S. Lea published an account (Proc. Roy. Soc, 1883, xxxvi.,

55-8) of experiments made on the seeds for the purpose of ascertaining whether
they contained a definite ferment with the properties of ordinary rennet. The
seeds were subjected for 24 hours to the action of various solvents which were
then added to milk. A 5-per-cent. solution of common salt in water was found
most effective in extracting the ferment, which rapidly curdles milk. In sum-
ming up. Lea states that the results of the experiments proved "that the seeds

of nithauin can be used as an adequate and successful substitute for animal
rennet." [C/. Pharmacog. Ind., ii., 569-72; Agri. Ledg., 1893, No. 17, 114;

1895, No. 5, 64-6 ; Kew Bull., 1903, 27-8.]

W. somnifera, Dunal; Prain, Beng. Plants, 1903, ii., 750. The panir, asgandh,

ashvagandhd, kutilal, tilli, ghodd, amukkura, penneru-gadda, etc. An erect shrub
found throughout the drier parts of India ; frequent in the west and in Hindustan,
rare in Bengal.

Leaves, seeds and root are used in Native Medicine, being reputed to have
diuretic and narcotic properties. The root, however, according to Dymock
(Mat. Med. W. Ind., 1885, 643) " has universally been confounded with a root

met with under the same names in the bazars, but which bears no resemblance
to the root of »»'. samuifera ." The asgand of the shops is the tuber of a convol-

vulus, which, though much smaller and different in habit, does not appear to differ

botanically from ivomtea iiigitata (p. 686). In Bombay the seeds of this species

are employed to coagulate milk in the same way as those of the former, already

detailed, and both plants accordingly often bear the same vernacular names.

[C/. The Bower Manuscript (Hoernle, transl.), 1893-7, 18, 87, 108, etc. ; Mat-
thiolus. New Kreuterbuch, 1563, 465 ; Bruce, Travels in Africa, 1790, v., 54-6

(the Wanzey) ; Paulua jEgineta (Adams, Comment.), 1847, iii., 359-60; Phar-
macog. Ind., ii., 566-9 ; Banerjei, Agri. Cuttack, 1893, 190 ; Agri. Ledg., 1896,

No. 28, 282-3 ; Dutt, Mat. Med. Hind., 1900, 210-1.]

W^OODFORDIA FLORIBUNDA, Salisb.; Fl. Br. Ind., ii., 572
;

Gamble, Man. Ind. Timbs., 369-70; Cooke, Fl. Pres. Bomb., 1903, i.,

510-1 ; Duthie, Fl. Upper Gang. Plain, 1903, 351 ; Prain, Beng. Plants,

1903, i., 502 ; Brandis, Ind. Trees, 1906, 341 ; Lythrace^. The ddwi,
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dkaula, dhai, dawai, dkuvi, dM6taki, ieka, mmiha, dakm,
jatiko. jare, vitta, gul, dour, iMtti, phuUatti, dkotadina, jargi, idkjfi^ etc
A lar^e deriduoiu shrub found throughout Indu, Moending Um KmftUTft
to 5.(XJ0 feet, rare in the south and not extending farther than to uim
hills of Karnul ; Shan hills and other foreata in Upper Banna (Gamble).

It yields a Gtm. known •• dkama or dhmt-ka-ftwd of HaranK and Mewar.
which is said to resemble gnm-tracaeaath. The moet in^Kirtaat pari of the
plant JH, however, the floweni. Thejr appear from Febnutfx to Aprfl, whan tliajr

are eitthered and dried. Throoghoot India these are empbjred as a Drn eMkar
to pnxluce a colour by themselves or as an adjunct or mofdant chiefly with dif

( xr*riM««M fttrtiMtm). Prof. Hummel found them to contain fD-6 per eent. taoBBie
acid and they have long been used as a Tan to a small extent, thotigh for this i^a.
purpose the flowers have been aegleoted in favour of the leaves. Mkoiciwaxxt
they are employed as an astringent. In the Central Provtooes thejr are said to be
eaten as Food, and in Bengal are utilised in the preparation of a eooling drink.
Tlie wood is used only for Vumu Ihb plant ia a conmwm etnameutal sbrub in
gardens, being easily propagated by cuttings or seed.

[Cf. The Bower Monuaeript (Hoemle. tranaL). 189S-7. 117 : Htmter. A». B*t.,

1795, iv.. 42 ; Hardwicke, At. Res., 1799, vt. MS ; PKarmaecg. Ind., ii.. 40

:

Monographs, Dyes and Dyeing:—Russell. C. Prov.. 1896,6-7; Banerjet. Beng^
1896. 33 ; Fawcett, Bombay, 1896, 16 ; Hadi. U. Prov.. 1896. 81-2 : Dutt. Mat.
Med. Hind.. 1900, 1 65-6 : Hooper, Agri. Ledg., 1902. No. 1. 44: Woodrow.
Oard. in Ind., 1903. 320-1 ; Firminger, Man, Oard. Ind., 1904. 565.]

VTOOU GOATS'-HAIR AND PASHM.—Mootcroft, TrawU.
182() (ed. 1841), i.. 111. 410 ; ii.. 104, 248 ; Rovle, Prod. Ret. Ind., 1840,

139-54; Baden-Powell, Pb. Prod., 1868, i., 177-88; u., 1872, 25-56;

Hoey, Monog. Trade and Martuf. S. Ind., 1880, 169-70, 178-9 ; Pogson,

Letter in Proc. Govt. Ind. Rev. and Agri. Dept., 1881 ; Johnstone, WooUem
Manuf. Panjab, 1884-5; Mukharji, Art Manuf. Ind., 1883. 541-4;

Collins, Indust. Bengal, 1890, 1 1-2 ; Ramaswami Iyer, Manuf. of

Kamblis in Chitaldrug, Mysore, 1891 ; Ricketts, Cat. Mysore Prod, in

Chicago Exhib., 1893, 14-8; Monographs, Dyes and Dyeing :—Eb^,
V. Prov., 1896, 35-41 ; Fawcett, Bombay, 1896, 33-5 ; Monographs,

Woollen Fabrics : Garrett, Berar, 1898, 1-3 ; Pim, U. Prov., 1898, 1-17

;

Thurston, Madras, 1898, 3-12 ; Banerjei, Bengal, 1899, 1-37 ; Marten,

C. Prov., 1899, 1-9 ; Brendoo, Bombay, 1899, 1-13 ; Watt, Chief Ind.

Animal Prod., 1902, 111-2; Hannan, Text. Fibres Comm., 1902, 185-217;

Final Settl. Rept. Almore, 1903, 7-9 ; Cordemoy, Le Prod. Colon. d'Orig.

Animale, Paris, 1903, 126-38; Hanauaek, Micro. Tech. Prod. (Winton and

Barber, tranaL), 1907, 124-39.

The chapter devoted to Live Stock haa dealt so very fully with the wild

and domesticated goate and sheep of India (pp. 743-9) that there practi-

cally remains only the task of reviewing in this place the trade in raw

wool and of furnishing a brief summary of the Indian woollen manufactures.

But though many of the sheep of India produce fleeces of hair rather than

of wool, still fairly good wool is obtained here and there, as, for example,

from the black-headed sheep of Coimbatore, the woolly sheep of Mysore,

and the sheep found in large tracts of the Deccan, Rajputana, the Panjib.

the United Provinces and Bihar (Patna sheep).

History.—Wool was known to the ver\- earliest of the classic writers of India.

and by the injunctions of the Institutes of Manu it is assigned as the material of

the sacrificial thread of the Vaisya. In the Rig Veda, moreovw. there are hymaa
to Pashan, the god of the shepherds, which make ntention of the blearhinff and
spinning of wool. Wool is regarded as cerem< t can aeeordxi^r

be worn while eating or even performing reiigi With tha Valdi-

navas the sradh obeer\'ance should, in fact, be performed only when clad in woollen
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garments. With most castes the bridegroom attends the wedding service with a
woollen charm tied around the waist. Brahma created fire, woollen cloth, the
Brahman, and the Icdsa grass (see p. 930). From these and such-like references,

we are justified in assuming a vast antiquity for the Indian knowledge of wool,
as also the arts of spinning and weaving it-

But even with the Muhammadans, the knowledge in wool is no less extensive
than with the Hindus. Frequent mention of it occvirs in the Arabic and Persiaji

classics. Ali, Fatima, Hasan and Husain are spoken of as the children of the
blanket. But in Asia the very earliest woollen garments were produced by
plaiting, much after the fashion of grass-mats, and there would seem reason for

believing that the property of felting wool was discovered before the art of
spinning it. When viewed imder the microscope, the individual fibres of wool
are seen to be coated with minute scales, and the fibres are, moreover, curly and
elastic. To these physical properties are to a large extent due the felting of

wool, as the fibres, on being shrunk, get intertwisted and bound together. But
the wool of sheep reared in tropical coiuitries is less scaly, less ciu-ly and more
rigid than that of temperate countries, and becomes, in fact, hardly separable
from the hair of goats. Hence it follows (to some extent at least) that the know-
ledge in wool and the position of the woollen indvistries of India become less and
less evident ae the approach is made toward the warm moist regions of the tropics

or descent is made from the hills toward the plains. It is thus highly probable
that the knowledge in wool came to India through the Aryan invaders (wha
doubtless were largely shepherds), and even to-day wool takes a very subordinate
position in the art crafts of India proper, owing doubtless to its vmsuitability as a
material of clothing under the climatic conditions that prevail for the greater
part of the year.

During the early years of the British rule in India much attention was paid
to wool, more especially shawl-wool {pashm) of the Panjab, Kashmir and Tibet.

The papers written by Webb,Raper, Moorcroft and Hearsay, and later by Smythe,
Hutton, Hodgson, ConoUy, Cooper, etc., may be specially mentioned as the out-

come. But long prior to these, many travellers make mention of wool. Thus, for

example, Fryer {New Ace. E. Ind. and Pers. (ed. 1698), 224) tells us that the English
CompaJiy's trade was in his day small from Persia but that they carried a few
drugs, Carmania wool, etc. This is, therefore, one of the earliest references by a
European to the Kirmani wool, which for many years past has constituted so very
important an item in the imports of raw wool drawn by India to its looms.

Characteristics of the Fibre and Trade Classification.—The nature and value of
the fibre depends first upon the breed of animal from which obtained ; next, the
climate, soil and herbage of the country in which reared ; and lastly, the method
and care with which the fleece has been removed from the animal and sent

to market. But it is well known that with every precaution observed, departures
and irregularities occur. From the standpoint of buying and selling wool, it&

merit turns on softness, soundness, fulness and freeness. The individual hairs

may vary in length, thickness, and number of scales to the inch very greatly,

even within the most carefully selected breed, and moreover they are different on
the various parts of the body or during the variovis seasons of the year, and may
even be irregular side by side on the same animal. Mr. N. Burgess, for example,
gives the measurement of one hair in a sample of Saxon wool as ttjSi? of an inch,

while another lying by its side measured ^^^t^ of an inch. But to compare with
these, he records hair of Southdown with a measurement of ^^^ of an inch and
another 7.?,^, the coarest fibre being ^^-^ of an inch.

As with cotton, so with wool, the merit of the fibre is generally expressed by
lengths to which it can be spun. 32's would be the lowest and 80's the highest

average yarn. That is to say, in the former 32 hanks of 560 yards each can be
spun from the pound of wool, and so 80's would mean that the wool was so fine

that one pound could be spun into 80 hanks of the length mentioned, or
44,800 yards. But if the wool be harsh and devoid of elasticity, while in length
of staple it may be suited for a certain count, a much lower yam may actually
be possible. Much, therefore, depends upon the condition or texture of the
fleece.

As mentioned above, the \inder-fleece of the Tibetan goats yields the finest

of all Indian wools

—

pashm. This is used for the most expensive and artistic

purposes in the Indian woollen industries, more especially the shawls and chadars
presently to be described. It is imported across the land frontier and almost
exclusively through Kashmir. Waddell (Lhasa and Ita Mysteries, 1905, 476-7)
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affords some interesting partioulart of th«» ptuhm of Southern and Roatem Ttbci.
r Tilwt,
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lien ehedding

fMwAm (from
i« extemivelj

uui fjosJun in the pro*
A more recent and
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wheiH'o they export it all by w»v of I:

and i-iinvam for it rhieifly in tKe tnu-tn -

however, most of thiH impo>rt«nt prodii<

should amount to hundreds of tone annuivl:.. , .~

know its great value, and do not collect it from eit

its winter coat in spring, or tht< goat« mitt hIuvp."
Tmpcrtc*! Kirmani wool and the

Peraia and AfKhnnistan), after being
employed as a substitute for or in <<

duction of much of the pashmina < :

even more pomicioua prautioe is the uw ci i<>r<>iu'ii. moMiiy English, woollen yama
in the fabricutiun of Indian textiles, for which Ixith the colours and tha quaHt^r
of the yam am unsuitod.

Indian Wool.—The best wool is that of the Panj4b and Frontier
Province, of which perhaps Hissar would take the foremost place, but
Ferozpur, Lahore, Jhang, Shahpur, Peshawar, Dera Ismail Khan, Amhtaar,
Multan, Rawalpindi and Jhelum each produce wool in fair quantity and
quality. In the United Provinces the most useful wool comes from the
Himalayan tracts—Garhwal, Almora, and Naini Tal—while the important
districts in the plains are those of Afn^a and Mirzapur. A large drain is,

however, made on the Panjdb, Rajputana and Sind, and also on foreign

countries, to meet the manufactures of these provinces. The best^known
local wools of Western India are the black Deccan and Rhandesh and the

white wools of Sind, Gujarat, and Kathiawar. Sind and Baluchistan wools

are exported from Karachi, along with the fine wool obtained from Bikanir.

The rearing of sheep in the Central Provinces is fairly important, especially

in Jabbalpur, Nagpur, Chanda, Wardha and Raipur. In Rajputana and
Central India, Bikanir, Jodhpur, Jaipur and Ajmir produce wool, and
that of Bikanir is much prized all over India, especially for carpet-weaving.

In Southern India the wools of Bellary, Karnul, Coimbatore and Mysore
are well known ; but the sheep of most other districts of Madras, like those

of Bengal, yield hair rather than wool.

Prices.—In an official report from the Director of Land Records and
Agriculture in the United Provinces, the following occurs regarding prices.

The price depends upon the purity of the wool, but 2^ seers per rupee

may be assumed as a fair average. Bikanir wool (white) fetches from

under Rs. 20 to over Rs. 35 per maund, according to fineness and freedom

from burrs. Goats' hair costs 10 to 12 seers per rupee and camehi' hair

5 seers per rupee.

INDIAN WOOLLEN MANUFACTURE.
Mr. J. E. O'Conor {Rev. Trade Ind., 1893, 51) made the somewhat

significant comment :
" The trade is as yet quite imimportant and is

likely to remain so for a long time to come, unless the Indian mills are able

to find markets in Asia for coarse blankets and horse-clothing, the only

descriptions of goods for which there would be a fair demand in the regions

we could hope to supply and the only kinds we could manufacture with

profit to compete outside India with European goods." In 1895, however,

the imports from Great Britain had fallen off by 9^ per cent., while those

from Germany had increased sixfold, from France threefold, and from

Austria twofold. It had thus almost immediately been demonstrated that

the attractively got up cheap shoddy and mixed woollen goods of the

Continent of Europe (more especially of Germany) were not only ousting the

superior manufactures of England, but had undermined the ground which
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the Indian mills were believed capable of holding. In Calcutta, for ex-

ample, there has existed for many years past a large demand for coolie

blankets and shawls, and this has recently been entirely usurped by cheap
foreign supply. It is hardly to be wondered at, therefore, that the pioneer
woollen mills of India, such as the Cawnpore Woollen Mills Co., Ltd.,

should have been driven to turn their attention almost exclusively to the
production of high-class goods of pure wool in direct competition with the
British supply, since their woollen blankets could no longer compete with
the cheap low-grade foreign articles. Similarly it has been realised that
there was a more profitable market open to the Indian mills in the produc-
tion of ordinary average quality and even high-class woollen goods than
in contracts with the Army Clothing Department of India. Thus it may
be said that recent years have witnessed a complete revolution, and a

wholesome one, since the date when the original Dhariwal Woollen Mills

Company was established, almost exclusively, it might be said, to meet
official contracts.

The Dhariwal and Cawnpore Mills may be regarded as favourably placed

to tap the supplies of India's finest wools, such as those of Kangra, Simla,

Garhwal, Kumaon and Nepal, the South-East Panjab (Shahpur, Dera
Ismail Khan, etc.) and South-Western Afghanistan. In some cases these

wools have to be carried by road for 200 to 300 miles before they reach
the nearest railway station. This is the chief drawback to the Indian
mills—the long road transit and consequent heavy charges.

Mills and Woollen Manufactures of India.—In 1876 the Cawnpore
Woollen Mills were established, and ten years later (1886) there were four

woollen mills in India with a combined capital of Es. 18,00,000. These
gave employment to 1,372 persons, had 242 looms and 5,420 spindles

under use. They produced goods to the extent of 798,062 lb., valued at

Rs. 5,27,420. Still a decade later (1896) there were 6 mills at work in

India with a capital of Rs. 32,50,000, and these gave employment to 3,017

persons, had 530 looms, 18,658 spindles, and produced 2,345,570 lb. of

goods, valued at Rs. 24,96,751. During 1904 there were 6 mills with a
capital of Rs. 46,25,000, employing 3,468 persons, 737 looms and 25,931

spindles, with a production of 3,508,700 lb. valued at Rs. 36,74,678. That
is a record of thirty years' progression of which India has no cause to be
ashamed, yet it should be viewed as giving but a foretaste of still greater

advancements.

It may perhaps suffice to complete this reference to the Indian power-
loom woollen mills to repeat that, as a rule, they concern themselves with
the growing demand for goods on -a, European pattern and style, such as

serges, broadcloths, flannels, tweeds, blankets, travelling rugs, etc. They
have also given attention to the production of worsted, knitting yarns,

Berlin wool, as also knitted goods of all kinds, such as socks, cardigans,

jackets, jerseys, caps, gloves, etc., etc. They use pure wool : for the

lower grade goods, Indian wool, and for the higher, the finer imported
wools, either alone or mixed with Indian. They do not attempt the

imitation of Indian special textiles, nor have they as yet engaged in any
branch of the European carpet industry.

Indigenous Woollen Industry.—But the official returns of mills take
cognisance only of factories that each employ not less than 25 persons
and keep these at work mainly, if not exclusively, on the production of

woollen goods. Scattered all over India, however, more especially in

1124

I



WOOL
INDIGRN0U8 INDU8TRIB8 MuudhctorM

the upper provinoes, there are immll h*n(l-looin workshop* in wooU«n
manufacturer, and theM eftoh employ only one or two hMuU. la the
aggre^at« they are important, though out of the larR* numlwr Oui
exist, recognition in made officially of only «ome 10 or 12, t»*«nffW.
though not woollen mills in the Mtrict leniie. they are weaving eatabliak*
ments that employ annually from 4,800 to oIom on 6,000 handa. Thmt
larger wool-weaving in<ligenou8 esubliahmenta are all looited within the
PanjAb and are concerne<l for the most part in the production of diawk,
chadars (see next page), pashmina, jamawar (or patterned ahoons),
jtattu, etc., etc. But here and there throughout India there ii a fairly '•

large industry in Oriental carpet-weaving (see Carpett and Rugt. 372-6)
and in felted rugs [namdas), and this does not appear to be included in
the official returns above indicated. But if the study of the Indian woollen
industries be extended so as to include the production of mixed fabriea,

that is to say those in which wool constitutes but one, and perhaps the
least important ingredient, an extensive assemblage of textiles would
be thereby embraced, smh as the himnu, ma$kru$, gkaUtu and the like.

These are mostly made of silk and cotton mixed, but ocoasionallv of wool
and silk combined. The name mashru (i.e. permitted textile) gives the
key apparently to the explanation of the richly varied assemblage of
fabrics so designated. Pure silk was forbidden to be worn by MiMam-
madans except on special occasions, and thus the weavers conceived of

numerous methods by which an admixture, perhaps of but a small amount,
of silk might be thrown on the surface of a woollen or cotton textile to

give it the rich effect of being constructed almost entirely of the more
expensive and luxurious material. The word himru literally means a
textile intended to be worn in the cold season. It is woven of cotton so

treated as to give it the effect of wool, and is usually brocaded with silk.

Occasionally such textiles are made entirely of silk, and are, strictly speak-

ing, amrus, but when, in place of cotton, wool is used, they are commonly
designated jamawars. These are pieces of a fixed length, such as would .•mun-r.

be required for the preparation of a choga or coat, or suitable for a
lady's dress. They are simply brocaded woollen goods with the pattern

either in very fine pashm or in silk, or they may be in cotton, with
-pashm or silk ornamentations. In the jamawars of Kashmir, the end
pieces are woven straight on, but in Amritear and Ludhiana they are

sewn on. A large percentage of the Kashmiris settled in British India

have abandoned the shawl trade and concentrated their attention ex-

clusively on the production of plain pashmina or of jamatcars. TTiey

found a lucrative field in the larger towns, especially where these possess

a fair percentage of Muhammadans, such as Lucknow, Hyderabad, etc.,

and in time the weavers adaptetl themselves to the requirements of their

markets and produced himrus an<l other brocaded textiles in which wool

was largely replaced by cotton or silk. Within recent years a soft form

of wool has been imported into India (and in increasing quantities) origi*

nally from Kirman in Persia, more recently from Australia and Afghanistan. xirmuA Wool.

So also by special treatment soft staple can be produoecl from alino.st any

wool. These special wools are worke<l up alone or in admixture wit h pashm

in the production of pashmina, a textile imitated in Europe by a fabrw

known as " Kashmir," which, needless to say, is not made in Kashmir nor in ~ kmIm* "

India, any more than a tithe of pashmina sold in India and exported to * '^***
'
*"*"

Europe and America is made of pashm. [Cf. Imp. Gat., 1907, iii., 213-8w]
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Shawls and Cbadars.—Some jears ago the Indian supply set the fashion

of wearing these special articles and gave the name shawl [shal) to Europe.

These textiles are woven of the finest wool (usually the under-fleece of the

Tibetan goat), known as pashm, an extremely fine hair (which in Europe is

called shawl-wool, the textile being fashmina). The Eampur chadar is

usually white or of some plain colour. It is woven of a woollen {pashm)

warp and a specially prepared silk, sometimes even cotton weft, though
occasionally the weft also is of pashm. In manufacture, chadars are twilled

or damasked, but they may be embroidered in the sAoZ-stitch fashion,

and may even be possessed of narrow ornate borders or be embroidered

in pale-coloured or white silk. A large proportion of the soft shawls

sold in India to-day as Eampur chadars, and which are often carried away
by visitors in good faith as being genuine, are made in Europe and sent

to India on purpose to meet the demand that exists for these goods.

Much has been written on the Kashmir shawls. Perhaps the earliest

account of any note is that given in the Ain-i-Akhari, 1590 (Blochmann,

transL, 91-2). " His Majesty encourages, in every possible way, the

manufacture of shawls in Kashmir. In Lahore also there are more than

a thousand workshops." Bernier, who travelled in India in 1656-8,

gives some interesting particulars regarding the Kashmir shawls and the

woollen manufactures of the Panjab generally {Travels, in Constable, Or.

Misc., 1891, 402-5). Great pains, he says, have been taken to manufacture
shawls similar to those of Kashmir, in Patna, Agra and Lahore, but,

notwithstanding every possible care, they never have the delicate texture

and softness of the Kashmir article. Vigne {Travels in Kashmir, 1842,

ii., 125) afiords many useful facts, but Moorcroft {Travels, ii., 164-217)

produced what might be described as a full technical report of the materials

used, methods of fabrication, and trade in Kashmir shawls during the

period of his special studies. Lawrence {Valley of Kashmir, 1895, 375)

carries the story down to the present position of the craft—a tradition,

a memory of the past, a degraded industry starved through the loss of

the European demand. Dr. A. Mitra, in a pamphlet on the Arts and
Industries of Kashmir State, says the time was when 60,000 persons were

employed in shawl-weaving and brought into the State fifty lakhs of

rupees a year. Now, instead of prosperity, the people are sunk in the

most abject poverty. \Cf. Ind Art at Delhi in 1903, 338-65.]

Kashmir shawls are classified according to size, shape or purpose for

which made, e.g. plaids, shawls, handkerchiefs, table-covers, curtains,

scarves, etc., but it may be said there are two chief modes employed in

their artistic ornamentation—(a) tili or kanikar (patterns elaborated

on the loom), and (6) amlikar (patterns worked by the needle). The one

is woven, the other embroidered, but curiously enough and contrary

to what might have been anticipated, the needle (or hand-work) is less

expensive and at the same time less artistic than that produced by the

loom. A sort of intermediate condition, however, also exists in which

the imperfections and shortcomings of cheap loom-work are removed, oi

made up for by subsequent needle embroidery. But the loom commonly
used is hardly more than a few inches in diameter. Strips (braids) or

patches are thus woven, then pieced together with the necessary pieces

of pashmina cloth to form the shawl. The unions are next cleverly ob-

literated by needlework that can hardly be distinguished from the loom-

work. The ground material is usually the finest and purest pashm, and
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the tield (matan) may be of one piece (when the thewl U mUed a khaU-
tntUan) or consUt of four square* of diff(>rently coloured pathmina (when
it is described as a char-bagKan). If in the centre is placed a madalUon
of flowers, the Hhawl ig spolren of as a cAofii (moon), and if it Imm only
corner flowers, it is a kunj. Lastly, when one end hat a deeper band of

embroidery than the other, and both ends are mnch broader than the

side strips, the shawl is spoken of as a ihahptuand or fMOedar.
The chief centres of the Kashmir shawl manufacture to^y are Kash*

mir, Amritsar, Sialkot, Ludhiana, Gurdaspur and Lahore. The returns

given below of the exports of Indian woollen goo<Li afford the only in-

dication available of the extent of the traffic. But for centuries past

expensive Kashmir shawls have been much sought after by the prinoea

and nobles of India. The possession of one or more of priceless value

was an admitted mark of nobility, and accordingly such shawls were
treasured and handed down from generation to generation. Some of old

the finest kno^vn examples of Kashmir shawls are, accordingly, those

belonging to the older families. It was perhaps an unfortunate cir*

cumstance when the French nobility sought out these expensive garments.

French traders visited Kashmir to purchase their annual supplies and
year by year dictated the changes in style which they deemed necessary

to meet the ever changing fashions of Paris. An incalculable injury to

the art conceptions of the Kashmir people was a necessary consequence

of this new trade, and when the Franco-Prussian war put a complete

check on the demand, the Kashmir weavers who had become dependent

on their French customers were ruined. Meantime Paisley had imitated

completely and successfully the Kashmir shawls, and at a price far below

what the hand-weavers could accept. Although these imitation shawls

had the severity of all power-loom fabrics, they reproduced every detail

of the originals and were marvellously woven and extremely beautifid

and delicate in texture, so much so that by many they were preferred

to the more clumsy though more artistic shawls of Kashmir. The cheapen-

ing process soon, however, effected its own ruin. Paisley shawls became

so common as to cease to be popular. The demand terminated and the

Paisley new industry had to be abandoned, its expensive and ingenious

machinery sold as old iron, and its weavers converted into sewing-thread

spinners, just as the bulk of the Kashmir shawl-weavers had to become

either carpet-weavers or agriculturists. But Paisley has recovered from cwp«i.w«

the loss of its shawl-weaving industry : Kashmir has not. And this is

ever the story of art and industrial instinct. The latter lives by conquest,

the former dies by contest. [Cf. Andrew Blair, The Paisley Shavl, 1906.J

INDIAN TRADE IN RAW WOOL.
Prof. C!laphara of Leeds, in an address to the Yorkshire Association Trade.

for Promoting Commercial Education, gave some striking facts regarding

the wool trade of Great Britain. In 1840 the imports from Australia were

40,000 bales ; in 1850, 140,000 bales ; in 1860, 200,000 bales ; and in

1870, 500,000 bales of wool. If by "bales" was meant "sacks" of

364 lb., the imports mentioned for the last year would have been

182,000,000 lb., or just one-half the amount recorded thirty years later.

Up to the opening of the Suez Canal, London was the world's chief

emporium for wool, but the establishment of steam shipping and of cable

communication, when taken in conjunction with the quick route through

the Canal, had the natural effect of bringing the sellers in Australia into
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direct touch with the buyers in Europe, and hence London lost its su-

premacy in the traffic. In modern returns of the British trade, wool is

dealt with under the following headings :—(1) Alpaca, Vicuna and Llama
;

(2) Goats' Wool or Hair, Mohair (Angora goats' hair) ; and (3) Sheep or
Lambs' Wool. Of the last mentioned, the following statement for the
past five years may be given : the countries that supply 10 million pounds
and over being alone mentioned and the last three figures omitted as a
matter of convenience :

—

Statement of Wool Supplies into Great Britain (omitting last

three figures).

Chief Countries of Supply. 1902. 1903. 1904. 1905. 1906.

lb. lb. lb. lb. lb.
France .

.

27,766 15,781 20,026 21,388 23,854
Chili 14,862 16,133 16,212 15,056 17,200
Argentine 24,482 24,149 13,367 26,675 29,984

Cape of Good Hope .

.

68,479 66,878 57,876 58,331 53,997
Natal 8,819 11,435 7,250 9,370 13,273
Bombay 23,933 28,816 38,658 36,593 42,268
West Australia 14,338 12,410 12,407 15,916 13,232
South Australia 27,456 26,095 24,443 26,447 35,776
Victoria 82,742 58,005 65,950 67,415 64,924
N.-S. Wales 118,398 105,786 94,793 114,884 109,920
Queensland 21,696 15,035 19,968 25,908 23,290
New Zealand .

.

148,233

525,397

155,127 133,752 139,268 146,759

Total of all British Possessions 492,452 463,475 503,944 515,204

Grand Total of British Supply
from all countries .

.

637,129 599,500 561,677 615,708 639,342

Raw "Wool.

Yield.

India's It will thus be seen that the supply of wool drained from British India,

whek compared with that from Australia and New Zealand, is unimportant.
From the Indian point of view, however, it is very considerable, since it

reprcvients an amount that might with great advantage have been worked
up locally and been thus employed to contest the import traffic in foreign

manufactured woollen goods.

RAW WOOL.—Little or no information can be furnished as to the

total production of wool in India. According to the Agricultural Statistics,

there were estimated to have been in India during 1905-6, 18,029,181

sheep and 25,172,701 goats. It has further been ascertained that a yield

of one seer (2 lb.) of wool per annum would fairly represent the yield of

each plains sheep, and something like three seers that of the hills. But
it may be added that the returns just mentioned ignore the sheep and
goats of the alpine tracts, more especially those across the frontier, from
which a large portion of the finest wool of India is derived. And more-
over, in the tropical portions of the plains, the sheep yield very little true

wool : in fact their fleeces are so poor that they are often not even clipped,

the animals being reared purely and simply as sources of mutton. On
the other hand, many of the goats yield hair of such a quality that it may
be used for some of the purposes for which wool is employed, if indeed
goats' hair be not sometimes mixed with wool. And, of course, the under-

Tibetan Supply, fleece of the Tibetan goat constitutes the pashm or wool, of which repeated

mention has to be made in this article. It thus seems safe to assume
that one seer per sheep, on the herds actually registered, might be ac-
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cepted as fairly representinK t,ho annnal supply of wool in lodU. or wKf
36,058,362 lb. But that estimAta may be CMoked by reiuwioe to vwioas
records of actual transactions :

—

Trans-frontier Tm/Z/c.—The imports of wool IT ! la for the Ute«t
years of ofhcijil returns wore — 1 9()i^-3, 92,990 cwt.. . R*. 23,91^2 ;

1903-4, 97,125 cwt., value<l at Rs. 27,10.041 ; liK>4-^, 10ft,954 ewt.,
valued at Rs. ;K),89.138

; 1905-6, 141.771 cwt., valued at Ri. 42,46.886 ;

and in 1906-7, 171,783 cwt., valued at Rs. 57,86,817. The chief countries
that contribute wool to India are South-Western Afghanistan, whieh in

the last-mentioned year gave 105,686 cwt., and Tibet, 34,869 cwt., while
the supply from Khelat came to 13,071 cwt. To allow of comparison wiU»
other returns, the total imports may be expressed in pounds, vijs. 19,299,096.

The growing importance of the Trans-frontier wool traffic is one of the
most encouraging aspects of the modem trade.

The exports of wool across the frontier are unimportant, and otmiiflt

chiefly of foreign wool sent to Southern and Western Afghanistan and to
Kashmir—the total exports in 1906-7 came to 92,960 lb.

Internal Traffic- Rail and RIvar.—The totab carried during the past
six years have been as follows :— 1901-2, 197,341 cwt. ; 1902-3, 249,797
cwt. ; 1903-4, 284,680 cwt. ; 1904-6, 359,700 cwt. ; 1905-6, 354,725 cwt.

;

and 1906-7, 383,102 cwt. If the last figure be expressed in pounds to

allow of ready comparison, we learn that 42,907,424 lb. were distributed

by the railways during the year in question. Of that amount 19,239,696 lb.

would doubtless correspond with the supply received across the land

frontier from foreign countries, thus leaving a balance of 23,667,728 lb.

as derived from the sheep of India proper—a figure that, on estimated

production, would leave a balance to meet purely local or homestead
requirements of 12,390,634 lb.

In an official report of the Department of Land Records and Agri-

culture in the United Provinces, it is estimated that the local production

in these provinces for the year under review (1896-7) may have been

something like 2,624,000 lb. The balance available for local consumption

(chiefly at the Cawnpore Mills), after adjusting imports and exports on

local production, would have been 2,333,556 lb. This view would be in

accord with the returns for rail and river traffic, and is perhaps a fairly

representative statement of one of the chief province in the wool trade

of India. ui ' • ' ' .';i^

Foreign Exports.—The following were the total exports fr'*"^ T«"lia

to all foreign countries during the past six vears :— 1901-2, 19."

valued at Rs. 79,38,259 ; 1902-3, 27,892,898 lb., valued at Rs. 1,1....j.>.-"4
;

1903-4, 33,234,775 lb., valued at Rs. 1,37,73,957 ; 1904-5, 38,571,968 lb.,

valued at Rs. 1,89,16,747; 1905-6, 42,514,4981b., value<l at Rs. 2,11.47,283;

and in 1906-7, 45,909,898 lb., valuecl at Rs. 2,42,65,349. Last year's

exports thus show an expansion of 8 per cent, in quantity and 14*73 per

cent, in total value on the figures of the year preceding, and of 134 per

cent, quantity and 205 per cent, in value on the exports of 1901-2. At

the same time they maintain a continuous record of progression for the

sixth year in succession. Of the total exports in 1906-7, Great Britain

took 43,184,135 lb., the United States coming next with 1,578,903 lb.

Another significant feature is the rise of the Karachi traffic. In 1901-2

the share taken by that port came to 6J miUion pounds, but in 1906-7 it

stood at 18^ million pounds. Karachi is to-day about co-equal iu im-
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portance with Bombay in the export of wool, the two ports between
them having taken close on 33 million pounds out of the 45 millions

exported in 1906-7. An inspection of the railborne traffic reveals the

interesting fact that while the Bombay portion of the exports is drawn
from the Bombay Presidency (Eajputana and Central India mainly), that
of Karachi is drained from the Panjab and Sind.

Foreign Imports.—The demand for foreign raw wool may be accepted
as contributing toward the higher class woollen goods, both hand- and
power-loom, though in the former case the foreign wool appears to be
largely employed as an adulterant or even a substitute for the more ex-

pensive pashm. In 1896-7 the imports were returned at 4,725,899 lb.,

valued at Ks. 14,02,284 ; in 1898-9 they were 3,283,905 lb. ; in 1900-1,

2,871,319 lb. ; in 1902-3, 2,756,071 lb. ; in 1904-5, 2,117,734 lb ; in

1905-6, 2,908,036 lb., valued at Rs. 9,18,395 ; and in 1906-7, 2,451,237 lb.,

valued at Rs. 8,64,505. Practically the whole of these imports are drawn
from Persia, with smaller quantities from Mekran and Sonmiani, and are

imported into Bombay and Karachi, a fair portion being thence carried

by rail to the Panjab and the United Provinces. The traffic by sea would
seem to have improved steadily up to 1896-7, since which date it might
be described as having declined. In 1876-7 the imports of raw wool
were valued at Rs. 5,32,116; fifteen years later (1890-1) they stood at

Rs. 11,56,154, and attained their maximum five years later still (1896-7),

but have ever since almost steadily declined. Against this shrinking

demand, however, for foreign wools (brought by sea) has to be placed

the expansion of the Trans-frontier traffic already dealt with, especially

that across the north-western frontier, which may be regarded as bringing

Kirmani wools to India by land routes, to some extent doubtless an ex-

pression of increased railway facilities within India itself. [C/. Kermanshah
Wool, in Dipl. and Cons. Rept., 1903-4, ii.. No. 3189, 25-7.]

MANUFACTURED WOOL.—Imports.—The encouraging conception

of the Indian woollen industries receives a somewhat severe set-back by
an inspection of the foreign traffic. It is not possible to give the returns in

pounds, since most of the articles are sold by number or by the yard. The
value may, however, be accepted as a sufficiently satisfactory standard.

In 1896-7 the Impqrts of woollen manufactures were valued at

Rs. 1,69,24,447 ; in 1898-9 at Rs. 1,52,37,310 ; 1900-1 at Rs. 2,11,25,756 ;

1902-3 at Rs. 1,40,59,122 ; 1904-5 at Rs. 3,07,64,281 ; 1905-6 at

Rs. 2,42,51,878 ; and in 1906-7, Rs. 2,05,21,666. Thus in the past eleven

years the imports of manufactured wool have expanded from a valuation

of £1,128,296 in 1898-9 to £1,368,111 in 1906-7, but if the study be

carried still further back, the expansion becomes more marked. In
1876-7 the imports of woollen goods came to only £541,101, whereas the

highest record during the past thirty years was in 1904-5, when the supply

drawn from abroad by sea was valued at £2,050,952. The Indian mills

are thus seen to be securing but a small portion of India's demand for

European manufactured woollen goods. But by way of contrast, it

may be here mentioned that the exports of Indian woollen goods (mostly

Oriental carpets and shawls) rarely exceed £120,000.

Turning now to the nature of the imports and countries of supply,

the chief item is " piece goods." Out of the total of Rs. 2,05,21,666, the

share taken by piece goods alone came to Rs. 1,39,52,624. Of that amount
the United Kingdom supplied Rs. 1,03,31,105 and Germany Rs. 26,76,231.
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Fully half these importe are consign«d to Bombay, one-third to Calrutt*,
and the balance to Burma, Sind and ICadras. FoUowing th« *' pieo»
^oods " come " HhawU." UurinK th« fiv« ymn ending 1906-7 tbeteWe iteata.

manifested an average valuation of Ra. 33,07,815 (or, atkj, £290,531). They
come chiefly from Germany, from which the average annual amount
consigned to India for the five years ending 1906-7 wowed a valiution
of £159,324, while from Great Britain the quintjuennial average oame
•only to £42,658. What is, however, far more flignifir4int, the aupply
from the United Kingdom contracted from a valuation of Ra. 14,57,354
in 1901-2 to Ra. 81,272 in 190G-7. while from Germany it expanded from
Rs. 14,74,562 in 1901-2 to Rs. 46,86,246 in 1904-5. ancl oontraet«l
to Rs. 24,35,951 in 1905-6 and to Ra. 13,04,494 in 1906-T. The ahawl
traffic is almost entirely with Calcutta, and ia very largely the expreanon
•of the demand made by the coolies employed in the tea induatry for OarfUlMbk
43hawls and blankets, so that Germany has not only driven the Indian
mills, but the British as well, out of this particular market.

The imports of woollen carpets and rugs into India have for some Omp«*«-

years past manifested a continuous expansion. In 1896-7 these were
valued at Rs. 4,67,836, and during the past six years the traffic has
been as follows :—1901-2, Rs. 8,49,168 ; 1902-3. Rs. 5,76,304 ; 1903-4,

Us. 8,96,738; 1904-5, Rs. 13,98,640; 1905-6, Rs. 14,47,131 ; and in 1906-7,

Us. 10,56,679. During the last-mentioned year carpets and rugs to the

"value of Rs. 7,30,496 came from the United Kingdom, Rs. 2,04,540 from
France, and Rs. 72,219 from Germany. It is only necessary to add (in

view of the activity of the Indian woollen mills) that the imports of

hosiery came in 1906-7 to Rs. 8,05,614. of which Rs. 6,97,490 worth Hod«y.

•came from the United Kingdom, two-thirds being taken by Bengal and
Bombay and the remaining third by Burma, Sind and Madras.

Exports.—The total value of the exports of woollen goods came. Exports.
on the average of the returns for the five years ending 1906-7, to a
valuation of Rs. 23,78,835, but the figures as they stand would seem to

indicate a shrinkage, the vear 1905-6 showing the lowest valuation of

the series. But taking 1906-7, the total exports came to Rs. 22,92,838,

of which Rs. 16,04,573 represented the portion taken by the United

Kingdom, and this is followed bv the United States with Rs. 4,03,973

;

China with Rs. 33,390 ; and Germany with Rs. 31,699. Thus while

Oermany supplies India with a yearly increasing quantity of inferior

woollen goods, she takes in return practically none of India's manufactures

•of wool. But it may be added that the exports from India to the United

Kingdom, the United States and Germany just mentioned, are almost

entirely Oriental carpets and rugs. The exports in shawls are made
mainly to the Straits Settlements, and the exports in piece-goods (possibly

for the most part Native-made pashmina) go to the United Kingdom,

Ceylon, Hongkong, the United States, China and Japan.

W^RIGHTIA, Br. ; Fl Br. Ind., iii., 652-4 ; Gamble Man. Ind. D.B.P.,

Timbs., 1902, 486-7 ; Cooke, Fl. Pres. Bomb., ii., pt. i., 136-« ; Brandia, jj-^ »-

Ind. Trees, 1906, 461-2 ; Apocynace*. A genus of shrubs or small

trees of which about six species are found in India, the following being

those of economic importance :

—

W. tinctorla, R. Br..- indarjau. hyamaraka, khimi, dudhi, hilahado, pAla^

veypaU, tedlapdl, amkudu, kodmurki, etc. A sinaU dociduous tree of "the
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Medicinal Oil.

Pot-herb.

Wood.

Peninsula of India, common in the Deccan and Karnatak and the Bombay Pre-

sidency, extending north to Rajputana and Banda, in deciduous forest ; also in

Burma" (Gamble).
It yields a crude Rubber, which was found to give the following analysis :

—

water, gum, etc., 25' 8 per cent. ; resin, 45' 8 ; caoutchouc, 28' 4- [C/. Ind. For.,

1903, xxix., 406-7.] The seeds are said to be used as an adjimct to other materials

in dyeing, while from remote times the Natives of Southern India have employed
the leaves as a source of blue dye or indigo. The root-bark and seeds, though
of no value medicinally, have been the cause of considerable confusion in the
literature of Indian Materia Medica, being frequently mistaken for and used to
adulterate those of MoiarvUenn antutyttcntericn (see p. 640). The Wood is

of good quality for carving and turning, and is fairly extensively used for both
these purposes. It is said to resemble ivory in colour and texture, and according
to Rice {Mysore Gaz., 1897, i., 81) is employed for making the celebrated Chena-
patna toys and for wooden idols. [Cf. Pharmacog. Ind., ii., 397-8 ; Cameron,
For. Trees Mysore and Coorg, 1894, 186-7 ; Pharm. Journ., 1901, Ixvii., 690.]

W. tomentosa, Roem. & Schult. ; Prain, Beng. Plants, 1903, ii., 674. The dudhi,

dharauli, sandi-huya, atkura, karingi, selemnyok, pal kurwan, harido, tella pal,

lettouk thein, etc. A small deciduous tree " throughout India, chiefly in decidu-
ous forests, extending in the Sub-Himalayan tract westwards to the Beas, east-

wards to Sikkim ; mixed forests of Burma " (Gamble).
Every part of the tree discharges, on being wounded, a yellow milky juice,

said to yield a good yellow Dye when diluted with water. The seeds are reputed
to afford a medicinal Oil, and both stem and root bark are said to be useful in

cases of snake-bite and scorpion sting. The leaves are eaten as a Pot-herb by
the Santals. The Wood is even-grained, easy to work, and used for making
combe, and in carving and turnery, etc. [Cf. Cameron, I.e. 187 ; Duncan, Dyes
and Dyeing Assam, 1896, 55.]

D.E.P.,
vi., pt. iv.

326-54.
Indian
Corn.

American.

History.

ZEA MAYS, Linn. ; Fl. Br. Ind., vii., 102 ; Bonafous, Hist. Nat.

Mais, 1836, tt. 1-19
; Duthie and Fuller, Field and Garden Crops, i., 21-4,

t. V. ; Lisboa, Bomb. Grass., 1896, 43-4 ; Semler, Trap. Agrik., 1902, iii.,

48-124 ; Prain, Beng. Plants, 1903, ii,, 1208-9 ; Gramine^. Maize,

Indian-corn, hhutta, makkai, junri, kukri, makai, mungari, junala, ckhale,

makkd-sholam, mokka jonna, cholam, pyaungbu, etc.

A tall annual grass, according to De Candolle originally native of New-
Granada, but now cultivated almost throughout the world. The culti-

vated races are very numerous and show great power of adaptation to

local environment, so much so that efforts to introduce American forms
into India have generally resulted in degeneration towards the existing

(now often called indigenous) forms. There seems no doubt that maize
came to India from America, and was possibly brought thence direct by
the Portuguese. But it appears to have beeen cultivated in India for at

least a hundred years before forms were evolved, for each tract of country,

of sufficient merit to justify extensive production. When, however, India

had obtained its ovni special forms, maize moved rapidly over the whole
continent, assuming tropical conditions in some parts, temperate and even
arctic in others.

History.—The admirable accoimt of the origin of this plant furnished by De
Candolle (Ongr. Cult. Plants, 387-97) leaves little that can be here added of any
material value. Maize was unquestionably introduced into India just about the
time of the advent of the East India Company, and the first mention in their
Proceedings, of what may possibly be this grain, occurs in a letter of date October
1621, addressed to the Surat agent by Capt. John Weddell, in which he suggests
that a '

' warehouse be hired at Swally for the temporary housing of the ' chander-
ouze ' " {khandarus = an Arabic name for maize) (Foster, Engl. Factories Ind.,

1906, 296). It is, however, highly likely the khandarus in question was judr and
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Uimtory

Tiot maizA—that Arabic luunr* beinu now Applisd to both graifiB. Balwr (Jf«-
motr« (portion written 1A2H ' - « nu inentKm of liaving Man mala* oo hk
arrival in India, though he < lcMu>ri>imi hII t^ta MniimUa «n4 plaiils a*w |o
him. Moreover, the early Kiii<>| iti« ttotanials
Rheedoimd Hurnphiiw, ar« silent i •I'i'AVbmri—
the .4(/mtfur(r. ijcp/ of the Emp<>r<.i A.«....i ...,, ... .... ,.,t,^ ImI iif gfini
and pulsea grown in India during the 16U> toM Doi inoUkto OMlfaM^ but
he reiiiarlui under Art'tira (Pandjuiiui, aee p. '<

. lU laavtM ore UIm thoMM of
maize (Blochmann, tranHl., 83). The word *' maize" la of i mhed bjr the
translator, and must l>e an ineorrect rendering. It i« inters- >te, however,
that Mendoza (Hiat. China. 15M5) mention* Muongtt the pUiUa oUwrved by him
*' the plant called niaiz«>. which cunetitutee the prtnoipal food of the Indiana ia

Mexico" (BretMchneider. Hint. Europ. Bot. Disc. >> '"' 1898. 10). In the 18th
century Rurmann puhlinhtnl hiH The»aunu Zryl" 1 hi* Flora Indica, but
in neither doefl lie allude to Z4>«i. Hove, who ai i.i,t, . .om> of the 18th oeniury
(1787) visited Bombay in order to Htudy ita cotton, wrota a report full of inloc^

mation on all the cropH seen by him. but doea not mention Inuian-oom. But it

would perhaps bo uuHafe to luwume that, although the pine-applo waa fully knoura
in the 16th century, ho extremely valuable a plant aa the maize had not reached
India initil after the date when Rumphiua wrote hia great work {Herh. Amb.,
1750), which to some extent flgurea and deaoribea the planta of India. If we can
accept the poHsage above indicated from Foater aa aatiafactorily eatabliahing the

existence of the grain in India, it mtMt have bem an article of conuneroe neariy a
century pre\iou8 to the date at which Rumphiua wrote.

The most general vernacular name in India for this oom is mcJJcoi (Meooa
com), which may be regarded aa manifesting the aaaociation of the grain with the

Muhammadan rulers of India and at the aame time accepted aa atrongly aug-

gestive of the Portuguese influence at the court of the Mughal. The diaplaoement

accomplished by the new cereal, or rather its appropriation of naroea formerly

given to certain forms of Hmr^itHm, may be viewed aa denoting the innate pro-

pensity of Asiatics to contrast all new ideaa with previoua conceptiona. The
origin of its other most general name, bhuta, ia more obacure, but is probably

derived from bhukta or bhuUa to eat. Both names are clearly modem, however,

and do not occur in any classic works of even the most recent date. So very

little progress had, however, been made with maize cultivation that Roxburgh
wrote, about the beginning of the 19th century, that Indian-ctim was " cultivated

in various parts of India in gardens, and only as a delicacy ; but not any-

where on the continent of India, so far as I can learn, as an extensive crop."

Buchanan-Hamilton (Kingdom of Nepcd, 1819. 284, 312). while dealing with

the ancient State of Yumila (ita capital Chhina-chin) aajrs that they had

maize. In a further page, he remarka of Kangra—** ITie poor live much on

maize." Very shortly aft«r the appearance of Roxburgh's Flora Indica^ how-

ever, Graham (Cat. PI. Bombay, 1839, 240) wrote of Western India that maize

was "commonly cultivated." Dalzell and Gibson (Fl. Bomb., 1861 (suppl.),

100), some thirty years lat«r (1861), said that it was "extensively grown in

the eturly part of the rains, especially near large towna." These authors also

add—" The grain is seldom used in India aa a flour." But aa illustrative of the

extremely local character of the information often furnished by Indian writer*,

it may be added that St«wart (in 1862) wTote of Bijnour that " much of the maiae

was ground into flour and made into bread, although very much less is here uaed

in this way than in the Panjab." It is thus very probable that in Upper India

<a region, comparatively speaking, unknown to Roxbiu-gh) maize was much more

extensively grown at the beginning of the century tlion might l>e inferred from

Roxburgh's words. At the present day it would be more nearly correct, at any

rate, to speak of maize as of equal value to the people of India collectively with

wheat, instead of its being grown piirely as a garden " delicacy." It ia a field

crop upon which at least the bulk of the aboriginal tribes of tlie hilly tracta of

India are very largely dependent for subeiatenoe. Tlxua ite diffusion over India.

during the present century, might almost be said to be one of the most powerful

arguments against the statement often made that the Nativ-.s .,f Tn.lia are ao ywy
conservative that they can scarcely be induced to chaii. lue-honoured

customs, even when these can bo shown to he Inimical t«.
• intereata. So

completely has India now appropriated the vuikkai that few o' ilw village faihera

would be foimd willing to admit that it had not always been with them, aa it ia

now, a staple article of diet.
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CULTIVATION.—Though grown practically all over India, the area of

maize cultivation as a ripe grain may be said to be the central tableland,

the northern extremity of the plains, and the Himalayan slopes and river

valleys up to an altitude of 9,000 feet above the sea. On the lower or
Gangetic plain it is grown chiefly as a green vegetable. In the vicinity of

large towns the sale of the unripe cob is so remunerative that by peculiar

systems of cultivation and selection, special forms have been matured that

could scarcely be eaten in the condition of ripe grain. On the other hand,
within the region where maize is grown for its ripe grain, it is hardly
possible to procure green cobs as a vegetable. But adaptation to local

conditions is perhaps more strikingly seen in the fact that in many parts

of India there are forms of maize that require six months to mature,
others not more than three months. In some parts of the country,

indeed, both kinds may be seen growing separately or as mixed crops.

Further it may be added that where the transition of the seasons into

Jcharif and rabi crops allows of tropical cultivation during the former
and temperate during the latter, two Avidely different forms of maize may
be found. In the greater part of the plains of India, maize is a kharif

crop, but rahi maize is by no means unusual, i.e. maize sown in autumn
and reaped in spring along with wheat and barley.

Area.—According to the Agricultural Statistics, the area under the crop
in British India for the six years 1900-1 to 1905-6 averaged 6,083,484
acres, and in the last year, 1905-6, was 5,790,543 acres. In the Native
States the area during a similar period averaged 269,017 acres, and in

1905-6 was 221,687, giving a total for all India in that year of 6,012,230

acres. Bengal had the largest average area during the period in question,

viz. about 2 million acres ; followed by Agra with about 1| milUon ; the

Panjab, from 1 to 1| million ; Oudh, ^ to | million ; the North-West
Frontier, \ million ; while the Central Provinces and Bombay had 130 to 160
thousand acres under the crop. But it should be here recorded that the

above areas do not include production as a green vegetable, an important
admission, since nearly every peasant grows a few plants near his home-
stead, which of necessity escape registration in agricultural statistics.

Diseases.—Barclay described a species of Rust found by him on Indian-

corn [Agri. Ledg., 1895, No. 20, 284-5) ; a species of Smut
(
UsUlago) has

also been recorded (I.e. 278). More recently Maxwell-Lefroy {Agri. Journ.

Ind., 1906, i., pt. ii., 97-113 ; also Mem. Dept. Agri. Ind., 1907, i., No. 2)

discusses the Moth-borer of the sugar-cane, maize and sorghum.
Bengal.—The area in 1905-6 was 1,825,400 acres and the yield, accord-

ing to the Season and Crop Report, 448,670 tons. The largest areas

were Patna Division with 820,500 acres, Bhagalpur with 657,800 acres,

and Chota Nagpur with 307,800 acres. The yield per acre varies con-

siderably, but the provincial average for the years 1901-2 {Agricultural

Statistics) shows so little difference between the returns for unirrigated as

compared with irrigated, that the latter may be disregarded. The yield

for unirrigated land comes to 1,522 lb. to the acre. The districts that

show the highest yield are Santal Parganas (2,739 lb.) and Manbhum
(2,447 lb.). Mukerji {Handbook Ind. Agri., 1901, 249-53) states that
" 5 to 8 maunds of grain per acre is considered a fair yield, but 30 to 40
maunds are sometimes obtained."

Maize cultivation may be said to manifest three phases :—(1) the home-
stead cultivation in Lower Bengal, to produce green cobs : (2) the cultiva-
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tion as a staple food -grain on the hillj traoto, roch •• Chote V^ppm ; and
(3) the cultivation in Bihar, which diilen in no eMMittial from that in tb«

.

greater part of the United Provincos. The method of cultivation datehbed
by Basu (Agri. Lohardaga, 1890, pt. i., 6fr-6) may be oonddend tjrpioal

for the hilly parts of the Lower Province*. Two varietiee ate tb«r» dia*

tinguished, a dull yellow and a red. It requires a rich toil and b ntoally

grown for two to three Buooeuive aeaeons on the same plot, followed by tome
cold-weather crop Uke mustard. In June-July the land it ploughed and
the seed sown broadcast, 4 to 5 seers per acre, and buried by a light plough*

ing. The field is then weeded and hoed two or three times from June
to August, and the cobs ripen from the middle of August to the middle

of September. If they are to be roasted and eaten, they are picked a
fortnight before ripening (Basu). According to Mukerji, " the value of

a 5 to 8 maunds' crop is only about Rs. 10. An acre (if ravages of

jackals are prevented) may produce 20,000 green cobs. If these are sold

at an average price of 8 cobs per pice, the produce of one acre may come
up to Rs. 35 to Rs. 40." [Cf. Grierson, Bihar Petuamt Life, 1886, 228-4

;

Banerjei, Agri. Cuttack, 1893, 77 ; Roy, Croj)s of Beng., 1906, 61-4

;

Sibpur Exper. Farm Repts.]

Assam.—The area in 1905-6 was 1,300 acres, chiefly in Nowgong and

Sylhet, but it is nowhere grown to any appreciable extent. In Ckohar,

Darrang and Sibsagar it is said to be grown in small patches, chiefly by

foreigners. In the Khasia, Jaintia, Garo and Lushai hills, B. C. Allen

states that " it is either grown in garden ground or is sown in the potato

fields at the time when the tubers are earthed up. It is usually sown in

April and May and ripens in August and September. The maize fields

are well hoed and treated with manure " {Assam Dist. Gaz., 1906, x., 72-8).

United Provinces.—The area in Agra in 1905-6 was 1,374,267 acres, u. Frov.

and in Oudh 796,976 acres. The average outturn for the provinces for the

years 1897-1902 is stated to have been 950 lb. per acre. The acreage in

the chief districts during 1905-6 was as follows :

—

Agra—Meerut, 121,307 ;

Districts Balandshahr, 120,481; Gorakhpur, 115,587; Aligarh, 97,906;

Jaunpur, 88,216 ; Saharanpur, 83,054 ; Bareli, 78,936 ; Etah, 65,746,

etc. In Owd/i—Bahraich, 255,914 ; Gonda, 206,471 ; Kheri, 96,487, etc

Maize is one of the crops which has for many years been systematically

studied at the Cawnpore Experiment Station, and much valuable informa-

tion relative to the varieties grown, the manures used and the seasons of

sowing and reaping, will be obtained by referring to the voluminous annual

reports. The account given by Duthie and Fxdler {I.e. 22) may, however,

be considered typical of the ordinary Native methods. It is a kkarif crop

sown, as a rule, when the rains break, and harvested at the end of August.

If the cobs are to be sold as vegetables they are pulled while green ; other-

wise they are left till the leafy envelopes surrounding them are dry and

shrivelled. Generally it is cultivated alone, but sometimes "cucumbers

are grown between the hnes. It is not uncommon, too, to mix a certain

proportion of the lesser millets {Icahuni and mandwa) and a little pulse

(urd)." The average outturn for the provinces, Duthie and Fuller estimate

at 10 maunds for imirrigated and 14 maunds for irrigated maize.

With regard to the Cawnpore experiments, an interesting summary

of these is given by Mr. Subbiah, Principal, Cawnpore Agricultural School

{Dept. Land Rec. and Agri. Bull, 1901, No. 16), to which the reader is

referred. He there states that " since 1895 outturns ranging born 30 to
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35 maunds of grain have been repeatedly obtained on a number of plots,

and occasionally as much as 40 maunds and more." Kegarding varieties,

he remarks that " about eighteen American and the two common North
Indian varieties have been tried at the station with a view to test their

merits as regards hardihood, productiveness and suitability to the climate

of North India. The results of these trials showed that American varieties

could be grown without any difficulty the same year the seed was imported
;

that one or two Americans might excel the Indians in productiveness
;

but that, taking everything into consideration, the two country varieties

are the best for our present local conditions ; that much better practical

results could be immediately achieved by improving these two varieties

by a careful selection of seed, etc. ; and that with the light-yellow country

variety as improved at Cawnpore the best results that the North Indian

climate and soil would admit of might be attained within a few years."

Subbiah further states that to secure yields approaching those obtained at

Cawnpore, the agents at the cultivator's disposal are (a) regular spacing

of each individual plant
; (6) selection of seed or using Cawnpore maize

seed
;

(c) two diggings between the crop in addition to the usual weeding

and earthing
;

{d) one or two waterings during breaks in the rains that

occur in most years
;

(e) liberal manuring
; (/) either deep ploughing or

digging with fhaora before sowing."

By the ordinary method of cultivation he estimates the cost per acre

to be Ks. 13-13 and the normal produce 13 maunds, worth Es. 22-12,

giving a profit of Rs. 8-15 ; by the Cawnpore method, the cost is Rs. 31-12,

outturn 35 maunds worth Rs. 61-4, giving a profit of Rs. 29-8.

[Cf. Wriglit, Mem. on Agri. Cawnpore, 1877 ; Duthie and Fuller, Field and
Garden Crops, I.e. 21-4, t. v. ; Leather, Exper. on Wheat and Maize at Cawn^
pore, Dept. Land Rec. and Agri. U. Prov. Bull., 1900, No. 9 ; Nevill, Dist. Gaz.

U. Prov., 1903-6 (many passages) ; Repts. Bot. Gard. Saharanpur ; Cawnpore
Exper. Farm Repts.

1

Central Provinces and Berar.—The area in 1905-6 was 134,329 acres

in the Central Provinces, and 2,445 acres in Berar. The chief districts in

the former are Chhindwara, Mandla, Betul, Bilaspur and Jabbalpur ; in the

latter, Wun and Buldana. Practically no information is available regard-

ing the cultivation of the crop. The Nagpur Experimental Farm Reports

deal only with the efforts to acclimatise American races and races from
other parts of India.

Panjab and North' West Frontier.—The area in 1905-6 was 896,241

acres in the Panjab and 341,862 acres in the North-West Frontier. In the

Panjab the area would appear to be declining. For the five years ending

1901-2 the average outturn for the Panjab is stated to have been 1,133 lb.

per acre irrigated and 841 lb. unirrigated ; in the North-West, 1,665 lb.

irrigated and 583 lb. unirrigated. From returns submitted from various

districts it was calculated in the Dictionary that an average yield for the

province would be about 886 lb., or lOf maunds per acre. In the Panjab

the districts with largest acreage were Kangra, 140,585 ; Hoshiarpur,

118,853; Jalandhar, 83,204; Gurdaspur, 59,808; Sialkot, 54,482;

Ludhiana, 54,228 ; Ferozpur, 52,627 ; Ambala, 52,405 ; Lahore, 42,070

;

Amritsar, 42,013, etc. ; in the North-West—Hazara, 162,699, and
Peshawar, 130,002.

In a volume entitled Selections from the Records of the Financial Commis-
sioner's Office (1887, No. 36, 780-836), the subject of maize cultivation in

the Panjab was fully discussed. The periods of sowing and reaping vary
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Bomtey

greatly. Speaking generally it is a kkarif crop in th« plains, sowiiig being
dependent on the raiiu talcing place, tuaally firom Jona to Angiiat. Tho
crop begins to bear green oobs (from tho eMtieat aowing) in August, nad
ripe grain (from later sowings) in Beptembsr. October or oreo Novomber.
On the hills the sowings ar« generally much earlier, and tho higher imohes
are earlier than the lower. In Hazara, Kullu and Simla, for example,
early sowings are in April and May. While theee are the general prtn*

ciples, remarkable variations occur in some districts, soeh as Rawal*
pindi, where there are two widely different crops that oomspoml very
nearly to the kharif and rabi seasons. [Cf. Lawrence. Vailey of Ktukmir,
1896." 336-7 ; SeUl. Repts. and DiH, Oaz., Panjab and S. W. Fmntirr;
Rejpts. Govt. Agri.-Hort. Gardens, Lahore.]

Bombay and Slad.—The area in 1905-6 was 158.115 acres in Bombay
;

1,400 acres in Bind. In Bombay. Panch Mahals claims two*thirds of the
total area, 110,950 acres, and in Sind about two-thirds of its total are con«
Hned to Karachi. Mollison {Textbook Ind. Agri., iii., 52-3) describes the
cultivation in Panch Mahals and the Deccan. In the former, he says,
''

it is grown either as a rain or late irrigated crop." With sufficient rainfall

it does best on the rich brown soils of the district, recently brought under
cultivation, but rice land also suits the crop. It is usually grown alone,

and requires a soil deeply and carefully tilled. The land is liberally

manured, usually in May. *' The crop tests of the Presidency show that

10 to 15 lb. per acre of seed is the ordinary rate." It is hanrested when
dead ripe. " In the Panch Mahals an average crop may be estimated at

1,200 to 1,500 lb. per acre." In the Deccan it is often grown for fodder.
*' A heavy crop will yield over 20,000 lb. of green fodder per acre." The
cost of cultivation Mollison estimates at Rs. 13-6 per acre. [Cf. Exjter.

Farm Repts., Bombay.]

Madras and Mysore.—The area in 1905-6 was 76,377 acres in Bfadras

;

231 acres in Mysore, but this represents a great contraction, the average

being about 2,000 acres. The area in Madras also shows a decrease on
previous years. The largest acreages were in Guntur, 37,237 ; Tanjore,

14,059 ; and Kistna, 12,897. Maize does not appear to be a crop of much
importance iu South India, and it is better described as a plant of gardens

rather than of fields. [Cf. Cox. Man. N. Arcoi, 1895, i., 269.]

Burma.—There were 94,942 acres under the crop in Upper Burma in

1905-6 ; 18,003 in Lower Burma. In Upper Burma the chief districts

are ordinarily Magwe, Pakokku, Myingyan, Minbu, Yamethin and Meik<

tila ; and in Lower Burma, Thayetmyo. There is little information

available regarding cultivation. It appears to be most frequently grown

as a mixed crop. Parlett {SeUl. Reft., Sagaing Dist., 1893-1900) states

that it is
" common all over kaing lands, as a rule sown sparsely in among

j)€gya.^' Harvest, he states, is usually completed by April I, and the cost

of cultivation is estimated at Rs. 2'56 per acre. [Cf. SeUl. Oper. Repts. ;

Repts. Dept. Land Rec. and Agri.]

ECONOMIC AND INDUSTRIAL.—The chief uses of this cereal are as

an article of human and cattle Food—the stems and leaves being also

valued as Fodder. It is mainly in Upper India that the ripe grain is

reduced to a flour and made into bread. In some parts of the country it is

ground into meal and eaten as porridge, known as lapsi or gathd in Bengal.

But, as ah-eady stated, the green cobs are extensively eaten after being

roasted or boiled. The ripe grain is also often parched and eaten as a mid-
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day meal. The preparation known in Bengal as satu is the parched grain

reduced to flour, much as in other parts of India satu is the flour of parched
grain and barley mixed. The straw of the ripe crop is not of great value
as fodder (except for elephants), but reaped in a green state it is very
valuable. Both in Europe and America, Indian-corn is largely employed
in the production of special articles of food that differ in some cases but
little from the ancient satu of India ; these bear the names Hominy,
Maizena, Polenta, Indian-corn flour, etc.

In the United States it is perhaps but natural that a fuller knowledge
and more complete utilisation of maize should have been attained than in

India. Next perhaps to cotton, maize is the most valuable crop grown in

the States, and the utilisation of its various by-products has given rise

to numerous flourishing industries. A full account of these is given by
Wiley {U.S. Dept. Agri. (Chemistry), Bull, 1898, No. 50). The grain is

largely employed in the manufacture of Starch and Starch Sugar or
glucose, which in the United States is extensively employed in the manu-
facture of whisky and alcohol (Hanausek, Micro. Tech. Prod. (Winton
and Barber, transL), 1907, 40-1). A sugar is also prepared from the juice

of the stems {D.E.P., vi., pt. iv., 332). Eecently the waste material from
the manufacture of glucose has been utilised in the production of a Rubber
said to have both the resiliency and wearing power of genuine Para rubber.

From the germ of the seed is obtained by expression a valuable Oil, used
for lighting, lubrication, soap-maldng, and as a salad oil. Among minor
uses it may be mentioned that the pith of the stalk " has been used with
the greatest success in the construction of battleships in the American
Navy, the compressed blocks being placed between the two walls of

armour." The pith is also " easily nitrated into all the various forms of

material commonly made from cotton," and is said to have " many ad-

vantages over cotton for nitrating purposes, especially in the manufacture
of explosives of all kinds, by reason of its more perfect keeping qualities

"

(Wiley, I.e. 27). Finally the stems, leaves and spathes are used in the
manufacture of Paper which is spoken of as suitable for bank-notes, while

the residues from the manufacture of starch, glucose, whisky and alcohol

are utilised in the production of a special article of Cattle-food.
" Formerly it was the custom to employ these waste matters in the moist
state, but in most parts of the country this method has been superseded
by the method of drying the residues and selling them in the anhydrous
condition. In this state they are much more easily transported, the

objectionable odours which were the predominant characteristic of the moist
foods are removed, and the wholesomeness of the food is in every way
promoted " (Wiley, I.e., 25, 30). Similarly a special preparation of the

whole plant, except the root and ear, is discussed by Wiley under the name
of " Maize Stover." " As has before been intimated, this fodder is often

fed in the coarse state without any preparation whatever. In this con-

dition a very large percentage of it is wasted, the cattle eating little except
the blades and perhaps some of the smaller and tenderer parts of the stalk.

In the older parts of the country, it is now becoming quite general to have
the maize stover finely shredded before being fed. This not only increases

the quantity which becomes available for feed, but also leaves the manure
in a much better condition for spreading on the field."

TRADE.—Unfortunately no information of this nature can be fur-

nished. Jackson {Comm. Bot. 19th Century, 47-8) mentions that the
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BRITISH TRADE IN MAIZB
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imports of Great Britain oaim to 444.4A3 ewt. in 18M, and hj IMQ luul

expanded to 36,203.089 cwt. The tntflio continued to expMid, Mid in
1899 stood at 66.741.390 cwt.. valued at £12.978.025. but in 1903 it

declined slightly, to 50.099.328 cwt.. valued at £12.460,583 ; in 1904 to

42,897,880 cwt., valued at £10.247.134: in 1905 to 42,101.210 cwt.,

valued at £11,034,748 ; and in 1906 stood at 48.685.200 cwt., valued at

£11,972,694. About one-half cornea frona the Argentine, a little leM from
the United States, and the balance from Rouniania, Canada, Ruaaia
British East Indies, in the order named. The Indian traffic in

appears under the designation of " other sorts of grain and puhw," but as

the foreign exporta in these collectively are conioarutivfly unimportant
and, moreover, fluctuate extremely, they may b< led. In 190i--5

the total exports under this heading came to 1.;-. . . ..J cwt.. in 1905-6

to 112,042 cwt., and in 1906-7 to 21.226 cwt. The import* of maite Uken
by Great Britain from India are returned as 206,900 cwt. in 1904 ; 917,700

cwt. in 1905, and 23,800 cwt. in 1906.

The following are the average wholesale prices (minimum and maxi-

mum) of maize per 10 maunds in the varioua provinces of India for 1905 :

—

Bengal, from Rs. 1865 in Bhagalpur to Rs. 2105 in Patna ; United
Provinces, from Rs. 18-12 in Shahjahdnpur to Rs. 26*29 in Aligarh

;

Panjab, from Rs. 16*78 in Ferozpur to Rs. 21*58 in Multan.

[Cf. Bauhin. Theat. Bot., 1658. 488-09 ; Benthain. Rev. of Targioni-Totietti, in

Joum. Hort. Soc., 1855, ix.. 137 ; D« CandoUe. Orig. Cult. Plant*, 1884, 887-97 :

Aea Gmy. Scient. Papers, i., 1889, 313: Pharmaeog. Ind., 189.\ iii.. 579-M

:

Cent. Exper. Farm, Dept. Agri. Ottawa, Bull., 1891. No. 12 : Agri. Ledg., 189t,

No. 1. 2 ; 1896, No. 10, 155, 172 ; 1898, No. 8. 279 : 1900. No. 22. 218 ; I90t.

No. 7, 151. 156. 192 ; Joum. Agri.-Horl. Soc. Ind.. 1896, x.. 626-32 : Joum.
Board Agri., 1898, v., 329-95 ; Thorpe, Diet. Appl. Chem., 1898. i., 490 : Wiamer,
Die Rohst. des Pflamenr., 1900, i„ 599-601 ; Blount and Bloxam. Chem. foe

Engin. atid Manuf., 1900, ii., 186, 216, 233 : Joum. Soc. Chem. Indust. (many
articles); Duggar, U.S. Agri. Exper. Station Rept., Alabama, 1905, No. 134;

Scherffins. Kentucky, 1905. No. 122 ; Halsted, New Jersey, 1906, No. 192 ; Lock.

Stud, in Plant Breeding in Tropica, in Ann. Roy. Bot. Qard. Peradeniya, 1906:

iii., pt. ii., 96-176.]

ZINGIBER OFFICINALE, «o«c«<'; Fl Br. Ind., vL, 246;

Roxb., in As. Res., 1810, xi., 346 ; Semler, Trop. Agrik., 1900, ii., 360-71 ;

Prain, Beng. Plants, 1903, ii., 1045 ; SciTAMiNEiE. Ginger
;
plant = adrak

add, die, allam, khyen-seing, etc. ; and root = sonth, sindhi, adhruka, sunt,

zangzabil, shukku, inji, vana-sunthi, hasisunthi, chukka, inchi, ginsi-khiav,

gin sin, etc. It is not known in a truly wild state, but is doubtless a

native of tropical South-East Asia. Introduced into the West Indies

(Jamaica), Africa—the warmer parts of both worlds—and now cultivated

in most tropical countries.

History.—Ginger is known to have been cultivated in India and China for

manv centuries. Its most general Chineee nanie is kiang. Bretachneider tella

UB that '* Confucius was never without ginger when he ate." It is mentioned in

the Li Ki, among the articles ot food there enumerated. Taming to India, the

word " ginger " is generally believed to oome from the Sanskrit " sringavsra,"

through the Arabic ** loruoW/." and from the same source was doubtless derived

the corresponding Greek name "zingiber." Knowledge in the tuber seems.

accordingly, to have reached Europe via Africa and Arabia, and to have besa

very ancient in India. Diosooridee describes tlie country of ginger, aad givse

the" distinctive features of the best kinds. Galen, Paulus i£gineU and oUmt
Greek and Roman authors give full details of the medicinal virtues of the dr^
and are followed by the Arab medicinal writers, such as Mesua, Ssrapion. Avi-

oenna, etc. Coming down to more recent times, Ifaroo Polo (18th osntuiy)
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{Travels (ed. Yule), ii., 312) was familiar with both the fresh and preserved
root ; he specially mentions Coilum (the modern Quilon) in Malabar as affording

the best quality. This appears to have been known to the merchants of

the Middle Ages as "Colombino," or "Coilumin," a term that became a little

later " Columbine " ginger. Three names that denote countries of supply
are constantly mentioned—namely Belledi, Colombino and Mecchino. The
belledi or balladi came from various districts of India, mecchino from Mecca, and
colombino from Quilon. The word balladi seems to be an exact equivalent of

desi, and to mean " country," and ultimately denoted a common or inferior

article. Raehiduddin speaks of the exports of ' baladi " from Gujarat, and Nicolo
Conti, who travelled in India in the early part of the 1 5th centxiry, remarks that
in the neighbourhood of Pacamuria and Helly, two cities of the west coast, there
" grows ginger, called in the language of the country, beledi, gebeli and neli."

Barbosa mentions ginger as exported from Calicut in the beginning of the 16tk
centviry. So also Garcia de Orta, who wrote in 1563, and again Linschoten, in

1598, give long, interesting accounts of it. In the following century Terry (1655)
says that it grows " almost in every place " in the southern part of the Great
Mughal's territory; Mandelslo (1662) that it is found abundantly in Gujarat;
and lastly, Tavernier (1676) refers to its prevalence in the kingdom of the Great
Mughal. From these and such-like accounts by travellers in India, it may be
inferred that ginger was already well known and a trade established in it even in

the early Middle Ages. [Cf. Paulus JEgineta (Adams, transl.), iii., 123 ; Nicolo

Conti, Ind. in 15th Century (ed. Major), 6 ; Vertomannus, Travels, 1503, in Hakl.
Voy., iv., 577 ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc), 220-1 ;

Garcia de Orta, 1563, Coll., xxvi. ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., 1889-
91, i., 411 ; Acosta, Tract, de las Drogas, 1578, 259 ; Linschoten, Voy. E. Ind.,

1598 (ed. Hakl. Soc.), ii., 78-80; Pyrard, Voy. E. Ind., etc. (ed. Hakl. Soc), ii.,

356, etc. ; Clusius, Hist. Exot. PL, 1605, 212 ; Terry, Voy. to Ind., 1655, 92 ;

Boym, Fl. Sin., 1656, v. ; Ligon, Hist. Barbados, 1657, 79 ; Piso, Mant. Arom.,
in Ind. Utri. re Nat. et Med., 1658, 189-91 ; Mandelslo, Travels, 1662, in Olearius,

Hist. Muscovy, etc., 85 ; Tavernier, Trav. in Ind. (ed. Ball), 1676, ii., 13 ; Milbum,
Or. Comm., 1813, ii., 209.]

CULTIVATION.—The plant is cultivated all over the warmer and
moister parts of India, up to an elevation of 4,000 to 5,000 feet in the

Himalaya. The cultivation is one on which much care and labour are

bestowed. The soil must be rich, but neither too heavy nor too light, and
the amount of moisture must be carefully regulated. Manure is freely

used and weeding carefully and frequently carried out (Nicholls, Textbook

Trop. Agri., 1892, 194-6).

Bengal.—Ginger is said to be largely grown in many parts of the

province, but no statistics of area are available. Buchanan-Hamilton
{Stat. Ace. Dinaj., 186) gives many interesting particulars as to methods
of cultivation, yield, etc. In Rangpur it might be said that ginger and
tobacco, taken together, constitute the second most important crop, jute

being first and rice third. According to Roy, a fine sandy loam is most
suitable, and the crop follows a Jcachu (Colocasia antiqnorum, p. 398) or

a pulse crop. The land is prepared by repeated ploughings from the

15th February to the 15th April, then levelled and water-channels dug
along and across the fields. " Well-rotted cow-dung at the rate of 100

maunds per acre is applied at the time of the first ploughing. In

August-September the plants are top-dressed with 6 maunds of

mustard-cake and 6 maunds of castor-cake per acre." " The rhizomes

preserved from the previous year's crop, cut into pieces about 3 inches

long, are planted out at the rate of 12 maunds per acre. They are

planted in parallel furrows drawn 15 inches apart and about 8 inches

apart in the furrow, at right angles to the subsidiary water-channels."

The field is frequently hoed and weeded and irrigated twice a month
during the cold season if there be no rain. The rhizomes are dug up
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from October to March. " The average yield ia 40 to 60 mawndf par
acre." [Cf. 8en, Repl. Agri. Stat. Dacca, 1889. 41 ; Bftiufiai. Afri.
CuUack, 1893, 103 ; Roy, CrapM of Bengal, 1906, 167-«.)

United Provinces.—Qinger is ext«iuiively grown in all hotter vaUesra
in Kum^on. A piece of ground not liable to be flooded it aelMiidimnd
protected from excessive rainfall by trenching round the upper iida. Tha
soil is well hoed and manure<l and the ginger planted in furrows in April.

The whole field is then rovere<l with leafv hnmrhr^ k^nt in plaoe by
bamboo or wooden poles. The rhitomes an- iry. ^

Panjab.—As in the United ProWnces, gii.K^> « ..•u.o .^^m i» carried on
chiefly in the lower hot valleN's of the Hiroilaya. The rhitomea leiaetad

for planting are preserved in heaps qovered with cow>dung. The land ia

ploughed at the end of June or beginning of July, divided into beds, and
saturated with water. Leaves are applie<I as in Kumaou, but a layer of

manure is placed over the leaves in addition. After the rains cease,

artificial irrigation is necessary from October to Janxiary. In January
the rhizomes are dug out and removed to another place for a month, afttf

which they are exposed to the sun for a day, and are then fit for use. A
higha is stated to require 8 maunds of ginger to plant it, and yielda 82

maunds in a good crop.

Bombay.—According to the Season and Crop Iteport, there were 596

acres under ginger in 1905-6, chiefly in ThAna, Surat, Satire and
Kaira. Mollison {Textbook Ind. Agri., iii., 182-6) has recently described

fully the methods of cultivation. " It grows to great perfection on the

deep, allu^nal, sandy loams {gorddu) of Kaira and Baroda. The garden

land of Surat, in which the crop is important, is somewhat heavier, out of

the same general character and consistence. In the Th4na district, where

the rainfall is heavy, the crop is only grOwn in the strip of deep, sandy soil

which fringes the coast in the Mdhim and Bassein Tilukas."
" In Thdna, ginger is rotated with betel \'ines, plantains, and sugar>

cane. In Northern Gujarat it is rotated with a number of other garden

crops, such as sugar-cane, surans, turmeric, onions, garlic, chillies, brinjala,

cabbages, methi, etc. Most of these crops are found in different patchea

in the same garden in a single year."
" Ginger in Thdna is grown alone. In Northern Gujarit, a thick

sprinkling of guvdr is sown with the crop. Yams are plante<l at the comers

of the beds and along the bdndhs which separate the beds, or, instead

of yams, turmeric may be so grown." Mollison then describes in detail

the methods pursued in Kaira, for which the reader is referred to the

original. Planting the sets takes place in May or early in June before the

monsoon breaks, and Mollison estimates that about 77,000 sets are required

per acre, varying in weight from about 1,200 lb. to 2,000 lb. The crop i«

ready for harvest by November or December. " Under favourable con-

ditions, an acre may yield 12,000 lb. of dry cleaned rhiromes. The sun-

dried partially cleaned rhizomes are sold by the cultivators to dea-lers at

40 to 50 lb. per rupee in ordinary seasons. Selected pieces of rhifomea

after storage for several months are worth as seta for replanting about

25 lb. per rupee. A crop test which was taken in the Surat district in good

garden-land in 1895-6 gave for a mixed crop of ginger and turmeric the

following outturn :—ginger, 8,337 b. per acre ; turmeric, 3,564 lb. per

acre." Mollison estimates the cost of cultivation in Surat at R«. 18S per

acre. In the Pharmacographia Indica mention ia made of many qualitiee
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of ginger. " One variety found in gardens in the Konkan has a darker
colour than the ordinary ginger and somewhat of a zedoary flavour ; it is

known as hala-ala or black ginger." \Cf. Repts. Deft. Land Rec. and
Agri., Bombay ; Crop Exper., Bombay.']

Madras.—The best Malabar ginger, spoken of so highly by Linschoten,

is said to be the produce of the district of Shernaad to the south of Calicut.

Soils. The soil is a rich red earth, and cultivation generally commences about
Seasons. the middle of May, after the ground has been thoroughly ploughed and

harrowed. At the commencement of the monsoon, beds are formed, and
on these, holes are dug and filled with manure. Cuttings of the rhizomes
are placed in the holes and the beds covered up with a layer of leaves. A
fair supply of rain is necessary, but, as inundation entirely ruins the crop,

great care is taken in draining. The rhizomes are dug up about November.
There are no statistics available relative to area or outturn.

PREPARATION AND USES.—The rhizomes are dug out with a small hand-
pick and then consigned to a dealer, who sells them as fresh ginger or converts
them into aunth (dried ginger). The pieces of rhizomes are known by spice dealers
as "races" or "hands." NichoUs {Textbook Trop. Agri., 1892, 196) describes two
methods of drying the rhizomes after they have been dug out, viz. they may be
plunged into boiling water for some minutes and then dried in the sun, or they
may be scraped with a knife till the black outer skin is removed and then sun-
dried. The former is known as "unscraped," "coated," or "black" ginger, the
latter as " scraped," " uncoated," and " white." Uncoated Cochin ginger is

reputed to be the best kind produced in India. Mollison thus describes the pre-

paration in Surat: " The first operation in awn^A-making is to soak the partially

cleaned rhizomes in water. This with rubbing cleans the rhizomes, and also

softens them. The soaking facilitates the removal of the outer skin. It is

scraped off with a shell or broken piece of earthenware. The scraped ginger i?

now washed and exposed for three or four days to the sun on an ordinary thresh-

ing-floor. The ginger is thvis bleached and dried. It is now rubbed by hand.
The object is not clear. The operation is done carefully, so that the shoots are

not broken. The ginger is then bleached in the siui for three or four days, and
again hand rubbed. It is now steeped in water for two hours, and exposed on a
clean floor to the sun until it gets dry. When dry it is rubbed on a coarse cloth

or coarse sacking. This removes any outer skin not previously removed by
scraping. The aunth is now ready for market. The cost of sun<A-making is about
Rs. 3 per khandi of 20 maunds of green ginger."'

Ginger has long been known both to Hindu and Muhammadan medicine,

Medicine. and its uses in European Medicine are well known. It is sold in almost every
bazar throughout India, and is largely employed as a condiment, especially in

the preparation of curries. C4ildemeister and Hoffmann {Volatile Oila, 1900,

OIL 313-5) give particulars of the ginger Oil trade. The rhizome is also pickled
and an excellent preserve made by cooking the fresh young rhizomes in syrup.

Ginger-ale. The manufacture of ginger-beer and ginger-ale forms a large portion of the

mineral water trade in England and the States. Besides being vised as a spice,

confection or medicine, ginger is thus used in gingerade, ginger-ale, ginger-beer,

ginger-brandy, ginger-wine, gingerbread, ginger lozenges and ginger essence.

Soluble essences are required in the manufacture of most of the liquors, etc., in

Jamaica Ginger, which ginger becomes an important ingredient. The traffic in Jamaica un-
bleached ginger is very considerable. [C/. Pharmacog. Ind., iii., 420-5; Waring,
Bazar Med. Ind., 1897, 69-70 ; Parry, Chem. of Essential Oils and Artif. Per-

fumes, 1899, 136-7 ; Dhargal Ker, Notes on Therap. of Indig. Veg. Drugs., 1899,

64 ; Dutt, Mat. Med. Hind., 1900, 253-5 ; Blyth, Foods Compos, and Anal.,

1903, 25 ; Journ. Agri.-Hort. Soc. Ind., 1902, xii., n.s., 8.5-7 ; Ghosh, Treat.

Mat. Med., 1904, 656 ; Leach, Food Inspect, and Anal., 1905, 345-50.]

Trade. TRADE.—The Indian internal trade in ginger is fairly large and
important. During the five years 1901-2 to 1906-7 the total transac-

tions by rail and river averaged 90,639 cwt., amounting in 1906-7 to

86,211 cwt. The largest quantities in that year were exported from
Eastern Bengal and Assam with 20,009 cwt. (almost all to Calcutta),
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followed by Bombay Port, 13,110 cwt. (to BomKav T*r<Mne«, Ontnl
Provinces and Berar, PanjAb, United Provinccn, i* and Kixam'i
Territory); Panjab, 10.728 cwt. (to Karachi, I ...i... i'rovinoM, etc.);
Madras, 6,648 cwt. (to Madras porU) ; United Pbovimcm. 10,009 cwt.
(to the Panj4b and Bengal).

Similarly, by coast the exporU in 190&-« amounted to 2.6M.090 lb.,

valued at Rs. 3,21.160. The great bulk of theee ooMtwiM export* went
from Madras, viz. 1.984,040 lb., and were oonaigDed ckieAy to Bombay.
viz. 1.902,294 lb. Bombay is the only other exporting oentie of any
importance, from which the exports in the same yeftr amounted to

587.461 lb.

Turning to the foreign trade, Uie following have been the qu*ntitiea

Exported for the six years 1901-2 to 1906-7 :—1901-2, 6,758,616 lb.,

valued at Rs. 13,02.323 ; 1902-3, 7,397,702 lb. and Rs. 16,59,499 ; 1905-4,

12,061,517 lb. and Rs. 24,91,055 ; 1904-5, 11,164.019 lb. and Ra. 19,26,784 ;

1905-6, 9,869,174 lb. and Rs. 12,52,740; and in 1906-7, 6,416,631 lb.

and Rs. 9,67,209. Analysing the figures for the last year, we find that

from Bombay there were exported 2,314,778 lb., from BCadras 2.032,098

lb., and from Bengal 1,068,620 lb. The chief marketa were the United
Kingdom, which received 1,565,020 lb. ; Aden, 1,617,696 lb. ; United
States, 960,801 lb. ; Arabia, 378,544 lb. ; Ceylon, 242,373 lb. ; and
Oermany, 219,920 lb. For a similar period the Imports were :

—

1901-2. '863,837 lb., valued at Rs. 1,68,313 ; 1902-3, 664,041 lb. and
Rs. 1,29,036 ; 1903-4, 2,104,746 lb. and Rs. 3,41,204 ; 1904^, 874,625

lb. and Rs. 1,07,071 ; 1905-6, 1.089.615 lb. and Rs. 1,35,876; and in

190e-7, 1,026,344 lb. and Rs. 1,70,421. These quantities come almost

entirely from Japan and China, which contributed in the last year (1906-7)

875,360 lb. and 117,820 lb. respectively, and go chiedy to Bombay and
Bengal, which imported 824,561 lb. and 187,660 lb.

Xzporte.

7oraifsi

ZIZYPHUS, JuM. ; Fl. Br. Ind., i., 632-7 ; Gamble, Man. Ind.

Timbs., 1902, 180-5 ; Cooke, Fl. Pres. Bomb., 1903, i., 240-1 ; Prain,

Beng. Plants, 1903, i., 333-4 ; Brandis, Ind. Trees, 1906, 169-72 ; Rham-
NACE^. A genus of trees or shrubs, of which some 18 species are

natives of India.

Z. Jujuba, Lamk. The Indian Jujube or Chineae Date, bir, bor, 6^, k%iL,

janumjan, dedhaori janum, ringa, jibang, khalit, ektndop, ffeiiande, koHiamdhaint,

regu, ycUachi ur jelachi, zi, etc. The cultivated form it known am pncondi, ptttdi

or pemdi-ber, the wild form being jfuurberi (Ehithie, Fl. Vjyper Qomg. Plain, liM>3,

163). The grafted ber is called poyndi. Burkill {MS. Note* <m Towr m JZoAldk)

remarks on four kinds extenmvely grown, vie. utnari, nasuk, pemU and kutia.

Lisboa observes of bordi that it is one of the commonest fruit trees of the villages

of Western India. A moderate-sized deciduous tree. " distinctly wild in the

forests of the Siwaliks and Sub-Himalayan tracts of the PanjAb and United
Provinces, and also in the Deccan and in Upper Burma and Ceyloo in dry
forests. Elsewhere mostly cultivated or run wild" (Gamble).

The bark is said to be used for Taxnino in Northern India, Bombay. Bfadras taa.

and Burma. In Chota Nagpur it is similarly employed, but akiii^ with the

fruit. Occasionally it is thrown into indigo-vats to aid in predpttAting the

fecula. Hooper {Agri. Ledg., .1902, No. 1. 20) states that a sample of baric from

Madras gave 4*1 per cent, of tannin, and a sample of thick root eiaminfed al

Dehra Dun gave 2"(j per cent., while jwjnie thin roots afforded 9*3 per oent. Moel
parts of the tree are employed in Native Medicinb. The fruit of the wild 6sr.

which ri{>en8 in the cold weather—the cultivated one ali.iost in any eeaaon

<Collett, Fl. Sim., 1902, 90)—resembles the crab-apple in flavour and appear-

ance, and is much eaten, as well as that of most speeiea. by the poorer euMwa;

1143

D.X.P.,
i., pt. It.,

366-74.

Indian
Jujube.

fnM



ZIZYPHUS
VULGARIS THE COMMON JUJUBE

Fodder.

Timber.

Charcoal.

Common
Jujube.

Fruit.

Dried.

Imported.

Chemically
Examined.
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in fact, in times of scarcity these fruits are specially prized. By cultivation it

is greatly improved both in size and flavour, and there is great variety among
the cultivated forms. According to Marshall Woodrow, " the best are elliptical,

two inches in length by one in thickness and are propagated by inarching or
budding on seedlings of the common sort." The unripe fruit is pickled ; the
ripe pulp is dried, mixed with salt and tamarinds, to form a condiment or is

made into chutnies. The kernels are also eaten, and the leaves constitute a
useful Fodder for cattle and goats. The Wood is hard and reddish in colour,

weighing on an average 48 lb. per cubic foot. It is largely employed in ordinary
constructive work and has been recommended for furniture. It is also said to
make excellent Chakcoal. The lac insect is commonly reared on the tree (see

Tachardia lacca, p. 1057), and it is one of the food-plants of the tasar silkworm
(see p. 1005), while in Assam the eri silkworm is sometimes fed on it as well (see

Silk, p. 1012). [Cf. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 326 ;

Garcia de Orta, 1563, Coll., xxviii. ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser.,

1889-91, i., 413-4; Prosper Alpinus, De PI. JEgypti, 1592, 8; Linschoten, Voy.
E. Ind., 1598 (ed. Hakl. Soc), ii., 32; Thevenot, Travels in Levant, Indostan,

etc., 1687, pt. ii., 117, and pi. ; Milburn, Or. Comm., 1813, i., 138; De Candolle,
Orig. Cult. Plants, 1884, 197-8 ; Pharmacog. Ind., 1890, i., 351 ; Moodeen Sheriff,

Mat. Med. Mad., 1891, 108-9 ; Banerjei, Agri. Cuttack, 1893, 191 ; Cameron,
For. Trees of Mysore and Coorg, 1894, 72-3 ; Rept. Oper. Dept. Land Rec. and
Agri., 1897-8, 19 ; Agri. Ledg., 1901, No. 9, 213, 221 ; Kanjilal, For. FL, 1901,

72 ; Woodrow, Card, in Ind., 1903, 236-7 ; Firminger, Man. Card. Ind., 1904,

273 ; Rec. Bot. Surv. Ind., 1904, iii., 35.]

Z. vulgaris, Lamh. The Common Jujube, titni- (or phitni-) her, kandika, singli,

ban, hdrj, ganyeri, shamor, amlai, relnu, andb, unndb, rdn-bor, etc. A largo

shrub or small tree "wild in the Panjab from the Indus to the Ravi; much
cultivated in the Panjab, Kashmir, Baluchistan, etc." (Gamble).

The tree is chiefly important on account of its Fruit, which is very similar

to that of X. Jujuhfi, being an oval pulpy drupe about the size of a plum. It

varies much and can be greatly improved by cultivation and grafting. The
dried fruit is the jujube of Arabian and Persian works on Materia Medica, and
has long been known as an article of commerce. The Indian market is supplied

from China and the Persian Gulf, the Chinese fruit being preferred as it is larger

and sweeter. In Europe it is used in the preparation of syrups, confections and
lozenges (pate de jujube) taken to allay cough. In order to ascertain the com-
position and value of these fruits a consignment was sent to London in 1904,

and a report was submitted by Dunstan (Imp. Inst., March 3, 1905). The
fruits were chemically examined, but the results showed that they contained no
constituents to which definite medicinal qualities could be ascribed. The report

further adds that " it was considered possible that confectioners might be able

to make use of such materials for the preparation of candied fruit or in some
similar way, but the absence of any peculiar flavour and the somewhat mawkish
taste of the pulp were considered insuperable difficulties by the firms to whom
samples of the fruits were submitted for consideration from this point of view."

Specimens of the fruit were also submitted to dealers in cattle-food in the hope
that it might be used for mixing with grovind pulse and similar products as a
sweetening agent. The fruit was considered suitable for this piorpose, but ex-

perts were of opinion that owing to its bulkiness it could not compete in this

direction with similar products such as the carob bean. The report concludes

by stating that there appears to be "no immediate prospect of any commercial
outlets being formed for these dry fruits, but the inquiry will be continued, and
it is possible that some new development in trade may suggest a method for their

utilisation in the future." [Cf. Bentham, Rev. of Targioni-Tozzetti, in Journ.
Hort. Soc, 1855, ix., 165 ; De Candolle, I.e. 194 ; Pharmacog. Ind., I.e. 350 ;

Lawrence, Valley of Kashmir, 1895, 79, 82 ; Agri. Ledg., 1902, No. 1, 20 ; Hosie,
Rept. Prov. Ssu'ch'iuin, China, 1904, No. 5, 17, 50, 54.]
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This work Inking alphnbetioal, • ooinpUite index to th« obi«eia d««lt with
becomes Rupertinons. In the p*ge« that fuUow, theMioN^ will M loaad •!! Um
vemaoulArand ot her namesmentioned in the text,m also cros* rsf««nMaiofliibi«rt«
that might ot herwise have escaped observation. MinorMOduoM that Jlnd pcwitions
in collective articles and do not therefore appear in their alphabetical pottUoott
are included in the index. Scientiflo names of unimportant produoU. sueb am
species of birds, fish, insects, etc., are not included, «scqp% thair Kwglillt
and vernacular names. Names of places, persons, books oonsulled and
analytical details have been purposely omitted. It is beUairwl til* flurftaal
nnteR and cross references within the text fully meet these iimiliiWilWlH Th»
citations to the Dictionary of Economic ProdueU of India hav* baea iinifonal|r

given on the margin as '* D.E.P." Vernacular names, as also acicntifle wfatOfB^fum
(when given), are in italics, English na»ii»»« in .irdinarv tvp<». and nu»dam x^satifie

names in small capitals.

ADANHOS'IA. )t(>8.

Adain-bira, 755; Adturif&nktlo, 6t6;
Adaviirulli, 1049 : Adaui-potto,

1081 : Addalai, 700 : AddanmA, 6«$,

Adratoda. 25, 49. 122. 771.

Adhatodi, 25; Adhruka, 1130; AdH$,
83 : Adi-kddei, 837.

Adina. 436.

Aditya, 205.

Adjutant, 140.

Adrak, 1139; Aduku lAsm. 124;
AduUa, 25.

i£oLB, 26-8, 293, 420. 821. II la
JEBCKntoumxM, 28-30, 44.

Afim, 846; Afia, 16: A-fou^ong.
846; Afaanihin^ oafantin, 98-4j
AfyuH, 846 ; Ag. 945 : Agar, agaru,

72 ; Agar-agar, 695 ; AgarHittar,

agar-bati*. 73 : Agarra, 161 ; Agaa,

780 ; Agate, 895.

Agate. 561. 716.

Agaul, 936.

AoAVK. 80-45, 198, 298, 775, 868. 024,

1046.

Age, 123.

AOKRATCM, 377.

Ages, aje», 496; Aghya, 123; Agi,

264 : Agio, 161 ; AgU^ o^.
294 : Agmtikha, 224. 276.

AoHom VP8II-OK, 387; (segetisV 479.

Agga^hdt, 4Ai . Akak^lM; AhamiO,
903 : Ahets-mangha, 24i», Akipmta^
ahiphtna, 846 ; AMada, 587 : cAhta,

903 : Ahu (Rice). 565. 708. »4S ; Aku
(Lime). 710; Aiia, 14, 16.

AiiJiMTHVS. 95. 1012.

Ain, 1073; Aira, 124; Air-Altt, 4M»

,

Afofu 442 ; Afomo, 285 ; Afave, 285

:

Afhar. 701 ; Aimot, afrntid (Oarum

Ababai, 269 ; Ahabil-ka-gho»iak, 138 :

Abaca, 790; Abai, 248; Abang,
627; Aba«hai, 196; Abaa»i, 600;
Abattichim, 317.

Abehnoachus, 786.

Abhuchaharu king, 534; Abi, 1116;
.4bir, 444 ; Abi ahora, 973 ; Abjoak,
1118; ^{>riu«. 498-9.

.i4&or Lanigera, 521.

^brofc (Mica), 781, (Steatite). 1049;
Abreaham, 994 ; j46r-»-om6«f, 64.

Abroma. 1, 924.

Abrtjs, 1, 743.

Absinthe, 93.

Abxttilon, 2, 924,

Acacia, (arabica), 56, 114, 192, 638,

1057, 1073; (concinna), 979; (Far-

nesiana), 821 ; (leucophloea), 1047.

Acer saccharum, 928.

Aceii, 696.

AcETUM (Vinegar), 1108-12.

Ach, 783 ; Acha, 498 ; Achar, 7, 265 ;

Achchellu, 981.

Achem, 352.

Achi, 264 : Achmani. 402.

Achras, 627.

Achroite, 663.

ACHYRAKTHES, 49, 281.

Acid Benzoic, 1052; . . . Boheic, 239;

. . . Prussic, 766, 880, 1040, 1041 ;

. . . Sulphuric, 60.

Aconitine, 22, 24, 48.

AoONiTUM (Aconites). 18-24, 268, 491 ;

(Napellus), 23-4.

AcoRUS, acoron. acorin, 24, 521.

ACROCARPUS, 383.

Add, 1139; Adad, 881; Adah, 708;
Adamboe, 701.
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Roxburghianum), 285; Ajmud
(Apium graveolens), 72 ; Ajowan,
ajwain, ajwan, 285, 820 ; Ajwain-ha-
phul, 285 ; Aj'wan-kaputa, 72 ; Ak,
akanda (Calotropis), 205, 430, 627
Ak. aku (Saccharum), 930 ; Akakia, 7
Akalbir, akalber, akalbar, 487, 492
Akdra, 1032 ; Akhrot, dkhor, 700
Akki, 824; Akri, 1120; Akyau, 72.

Al, 447, 783, 1053, 1121 ; Ala, 537.
Alabaster, 122, 716.

Alakta, 1053 ; Alale, 1073 ; Alarka,
205 ; Alash, 287 ; Alashi, 720 ; Aid
thanda, 886.

Albizzia, 45-6, 163, 226, 237, 379,
383, 546.

Alcatif, 271.

Alcohol, see Spirits, 285, 457, 1030,
1043-8.

Alder (Alnus), 115.

Ale, 757-62, 1043.
Ale, 1139; Alecha, 906.

Aleurites, 46-7, 280, 603.
Alfalfa, 778.

AH, 538 ; Aliad, 665 ; Alipura, 1041 ;

Alish, 720; Al juljvddn, 982.
Alkaline or Pearl Ashes, 48-50.
Alkaline Earths, 48, 57.

Alkaloids, 47, 58.

Al kave, 366 ; Al-kohl, see Alcohol
;

Allam, 1139; Alii, 71.

Allium, 58, 293, 963.
Allii, 161 ; Almda, 556.

Almond, 905 ; ... Earth, 465 ; ... In-
dian, 1073 ; . . . Java, 247 ; ... OU,
905.

Al-nil, see Anil.
Alntjs, 115.

Aloe, American, 31 ; ... Barbados, 59 ;

. . . Bastard, 34 ; ... Blinding, 74 ;

. . . Common, 38, 59 ; ... Curacao,
59 ; ... Lignum, 72 ; ... Socotrine,
59 ; ... Zanzibar, 59 ; ... and Sissal

Fibre, 35-45, 437, 775 ; . . . Wood, 72.

Alpogddd-pazham, 906 ; Al-ruzz, 825 ;

Ahanda, 508 ; AM, Alahi, 720.
Alstonia, 49, 627.
Altingia, 61, 821.

Alu (Colocasia), 398 ; (Plum), 906 ;

(Potato), 1028 ; Alu-bdlu, alu-
bukhdra, alucha, 906 ; Alui, 69.

Alum, Aluminium, 61-2, 492 ; Alu-
mina (Silicate), 51.

Alungu-thadu, 1079 ; Alvinda, 317 ;

Alwans, 1125; Am, 764; Amddd,
443 ; Amadan, 915 ; Amalguch,
907 ; Amal-kiichi, 192 ; ATnaltds,
287 ; Amam, 285.

Aman (Rice), 828-9, 831, 983 ;

Amanakkam, 915.
Amarantxjs (Amaranth), 62-4, 257 ;

(spinosus), 49.

Amari, 1073.
Aviba, 764 ; Ambddi, see Ambdri ;

Ambalu (Lakh), 1053 ; Ambar-bdris,

130 ; Ambdri, ambddi, 430, 630,
869, 871 ; Ambchur, 765 ; Ambe, 443 ;

Ambeng, 64.

Amber, 64, 555.

Ambia, 499 ; Ambli, 583 ; Ambor, 785 ;

Ambaath, 765 ; Amdi, 915.
Amethyst, 561.

Am,-haldi, 443 ; Ami, 914 ; Amidn,
903; Amkudu, 1131; Amlai, 1144.

Amlaki, 886, 1109; Amla vetasamu,
202 ; Am,leeah-paut, 409 ; Amli
(Tamarindus), 1066 ; . . . (Bauhinia),
. . .-taki, 120; Amluk, 499 ; Amm^h,
1079 ; Am,i, amm,i (Ammi Visnaga),
285.

A'mm,oniacum,, 534.

Ammoniixm, 48, 346, 771.
Amomum subulatum, 65, 511, 512.
Amorphophallus, 65, 496.
Ampullaria globosa, 712.
Am.rad, 5 ; Am,ratphal, 326 ; Am,rer,

160 ; Amritphal, 326 ; Amrud, 910 :

Am,ru, 1125 ; Amrut, 907 ; Am,8ul,
553 ; Amuk, 907 ; Amukkura, 1120 ;

Am,u8a, 788.

Amyria Com,miphora, 400.
Ana, 161 ; Andb, 1144.
Anacabdium, 65-6, 1046.
Anamirta Cocculus, 546.

Ananas, 66-9, 1046, 1109.

Andnas, andnash, 66 ; Anantam,ul, 628 ;

Andraa, 66 ; Anardana, 63 ; Andr-
kd-per, 909 ; Andsa, andahappazham,
66.

Anatherum, muricatum,, see Vetiveria
zizanioides, 1106.

Anati, 787 ; Anber, 64.

Andrographis, 69-70, 1053.
Andropogon, 54, 70, 98, 450, 1031,

1106.

Anduku, 174 ; Angaria, 484 ; Angur
(Grape), 1112; Anguri (Vinegar),
1110.

Anguria (Melon), 317.

Angur-ahefa, 95 ; Anguaheh, 534

;

Anguza, anguza-kema, anguzan,
533-4; Anhuri, 1107.

Anil (Indigofera), 661, 663, 664.

An-ing-kiyo, 564.

Aniseed (Anise) Aniaun, 820, 887.

Anjalli (Anjeli-wood), 94 ; Anjan
(Antimony), anjanak-kallu, anja-
nam, 72; ... (Blue Heron), 139;
Anjana, 101 ; Anjir (Fig), 537 ; . . .

(Guava), 907 ; Anjuddn, 534 ; Anna-
bedi, 171; Annapa, 508; Anne, 843;
Annil, see Anil.

Anogeissus, 70-1, 188, 1005, 1073.
Anrar. 915 ; Anaari, 834.

Ant (Kelep), 569, 610.

Antelope (Black Buck), 632, 644.
Anther^a (Silkworm), 912, 1002-11.
Anthocephalus Cadamba, 1046.
Anthracnose (on the Vine), 1117.
Anthrax, 742.
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Antiaru. 71-2. 868.
Antlera, 644.

Anumulu. 10S6; Anxerut, ofuriMl, 05;
An..//. x>n\; AosKa. 74t} Apakva,

rpura, 244.
Ai I It Loime). 3H7. 680.
Apw (litioH). 123-8.
Applo. 1)10 : ... Adam's, 326 : . . . Ciw-

tard or Sugar. 71 : ... Malay, 6t6:
. . . Mandraoora, 26; ... May. 004 ;

. . . Rose, 526.

Appraciim, 781 ; Appraetum, 1049.
Apricot, 905.

Aqi II.ARIA, 72-4, 631, 821. 861, 924.
Arabit, 64.

Arabian Resin, 1064.
Arachis. 74-83. 225, 812, 821.
Aradal, 552. 554 : Arag. 403 : ylroA.

902 : Arak, arack. arrak (Spirits). 92,

170, 488. 760, 1043-8. 1116; Arak,
Batavian. 1046 ; 'Arak al-tamar,
1043.

Arakan Gamboge. 553.

^rak badian (Fennel Water). 552

:

Arak badidn (Anise Water), 887 :

Arakku (Lakh), 1053 : Arakndrui
{arak-naina) (Mint-Vinegar). 1110.

Aralia, 30.

Arancio (Orange). 320; Arand, 915;
Aranjilt, 71; Arar, 16; Ararui,

773 ; Ararut-ke-gadde, ararut-ki-

ahangu. 444 ; Arasa, 538 ; Arata,

24 ; Area, 205 ; Archu, 912 ; Ar-
danda, 264.

Areca Catechtj. 83-91. 168, 891. 897.

Arecoline, 90; Areka, 121.

Arenoa, 91-2. 187. 760, 928. 1046.

Areta, 915 ; Arfu, 16 ; Arfuin, 847 ;

Argellion, 351 ; Argua (Pheasant),

135 ; Arhdr, arar, oror, 196-200.

603. 606, 675, 900, 917.

Art, 121 ; Ariki. 1043 ; Arindi. 1011 ;

Arinj, 15 ; Ariahi, 824 ; Arithina,

445 ; Arxai, 825.

ArIS^MA T0RTU08CM. 445.

Aristida setacea. 187.

AritfM, 979 ; Ariti, 787 ; Arjamn,
269; ylf7an. 1072 ; Arjha-aan, AiO ;

i4rJfc (Spirit). 1116; Arka, arkapama,
205 ; Arkar, 746 ; Arkhar, Arkol,

914; Ark-i, 1043; Arma, 70; Ama,
732.

Amotto (Annatto), 49, 142-3, 477.

Arrack, see Arak.
Arrowroot, E. Indian, 444 ; ... W,

Indian. 773.

Arsenic, 92-3, 258, 1061.

Arainagurgi mara, 664 ; Araogna, 66 ;

Artem, 103.

Artemisia. 60, 93-4.

ABTHROCNEItfUM, 112-3.

Artocarpus, 94. 383.

Aru, 906 ; Arugam-pilia. 463.

Arum, see Colocasia antiquuruni.

Jirunda, 1005.

AsfnrDfiiAUA* 9t-9. 115. 77A.
ABimoo, 08.

Aruta, lA; Aruu, ot-^uu, itnuM, 829:
Arvt. S06: AryW. ekm antti.
4M-7: Xm. t40. MS.

AMfatlda. 6SS. 5M, 1110.
Aaali rtka. 744 ; >l«om 008 : Atom.
atmnn, 1003. 1005. 1007. 1073;
Aaarath, 249; Aadrki se—on (Iniligi*),

675; ... (TolMUHw). 700; Atbarg.
491: Atgofidk, lltO; Athmount.
588.600: AtkvagomU. 1190; Aak-
valka, 6S8: Atl-roi, 180: A»ok-
ymw-ga, 74t s Aaotri, 121.

AsPAmAouB, 083.
Aaperag. 492.

AapHODBLua. 1060.
Atra, 83 1 ; ilsseen. 1004.
Asaea, 751.

Attit, aaris, 249 : Aauffoek, 782

:

Amndro, 121; AavauKa, 538; il«-

«mi«. 538. 1005; Aid (Anona). 71 :

... (Wheat Floor). 1088; Ala, att

(Anglo-Saxon). 96 ; Ataieka, sm
Ativitha, 20.

Atalaktia monofhyixa. 190.

Atati, 720-1 ; .4<i (Aoli—the Elephant).
696 : AtHMd, athi-baUa ehettu, 991 :

AH», 19-20.
Atisine. 19.

AHvata, 21 : AHvika, ativiaha, 19-20

;

Atkura. 1132; Atnak, 1073; illo

«an9. 496.

Atrtplbx, 114.

At*iar, 265; i4tot«, 912.
Attacus Ricnn, 1002. 1011-2.
AUak bor, 651.

Attalba rvNirERA, 286.

Attar, Rose, 821. 925.

AUi, 638; Att-iUupei, 117: AtuneU.
28; Au< (Elephant), 696; Auma,
720; Aupta, 121; i^itf (Rice).

788, 828-9. 831, 963. 1027-8;
Au»a, 430; AvuaraKerevan, 554:
Mum. 71 : Avata, 289 : Avatkaii,

886; i4ixirf. 508; .<4par». 289;
Avel, 361 : .4t>oM, 398 : Awaguda-
pandu, 1081 ; Atca, ateak, 101 :

AtPcU. 16 ; Mtron'a. 103 ; Axi
{= Aehi, agi), 264-5; Axit. see
Aaaia ; .(4yf. 1043 : .4yma, 209

:

.4yni. 94.

Azadirachta indica (^- Melia Aza-
diraohta). 780.

Atkhir, 462 ; Axpa. 552.

Babain, 99 ; Babal jak, 774.

Babblers. 132 ; Babbler. Scimitar. 133.

Bahhwi, 462 ; Batnr. 294 : B<Ani, 094 ;

BtAoi, 412. 694 ; Babui, 204 : Babul.

babuia, babola. •. 9. 290 ; Bae, bakom
(Cvsalpinia). 1053.

Baccaitkba. 783.
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Bacha, 24 ; Bachkron, 694 ; Bachnag,
21 ; Bacho, 927.

Bacon, 753.

Badal, 715; Bdddl-sunn, 430; Bdddm
(Almond), 905 ; . . . (Cashew Nut), 65

;

. . . (Indian), 1005, 1073 ; Badami
(Kingfisher), 139 ; Bddam-vittulu,
905 ; Badane kayi, 1026 ; Badishep,
Badisopu, 552 ; Bad janwar, 752 ;

Badnikai, 1026 ; Badra-kema, 535 ;

Bddshah sdlab, 963 ; Badyan, 552 ;

Bae-danae angur, 1114; Bael, 26-8,
821 ; Bafta (Cloth), 1008.

Bdgd, 9 ; Bagar (Cotton), 580 ; Bag-
berenda, 699 ; Baggar, 694 ; Baghah
(Pigeon), 136 ; Baghaira (Ortolan),

134 ; BagU, 45 ; Bagla (Heron), 139 ;

Bdhavd, 287 ; Bahena, 310.
Bahia Piassava, 286.

Bahira, 910 ; Bahtahna, 903 ; Bai,
537 ; Baigan, 1026 ; Bail (Ox),

732 ; Bairaite, bairati (Cotton),
594-5; Baish, 115; Baitaka -kharu,
baitalu, 441.

Bajail, bajal, 104 ; Bajar-battuler,

428 ; Bajera, 1032 ; Bajr, 487 ;

Bdjra, bdjri, 15, 197, 281, 479, 505,
509, 598, 601, 630, 843, 869-72,
879, 917, 983, 985, 1031, 1035, 1041,
1107; Bajurbet, 429 ; Bajwara, 576;
Bakdin, 780 ; Bakam (bokom), 194,

890, 1053.
Bakam Wood (Ciesalpinia), 194.
Bakan (Rhizophora), 913 ; Bakar, ba-

bul, 2 ; Bakas, 25 ; Bakhar (ferment),

759, 1047 ; Bdkla, 1107 ; Bdkli (Ano-
geissus), 70 ; Bdkli (LagerstrcBmia),

701, 1005; Bakshi, 1087, 1092; BaW,
991 ; Bala-charea, 792 ; Balachong,
544 ; Balai, 499 ; Bala menasu,
890 ; Balank, 325.

Balanites Roxburghii, 546.
Baldsdn, 400 ; Balbij, 2 ; Bale

(Ebony), 498 ; BdU (Banana), 787 ;

Bale-kd-ghdns, 1 106 ; Balimba, see
Bilimbi ; Balkua, balku (Bamboo),
100, 105.

Balsam (Balm of Mecca), 400 ; . . . Aden,
113.

Balsamodendron, 400.
Bdlu-char, 792 ; Balunishep, 879

;

Bdl-vach, bdl-vekhand, 24.

Bamboos (Bambusa), 49, 98-112,
114-5, 188, 715, 868; . .. Golden, 101 ;

. . . Jilli, 99 ; . . . Kyello, kyelowa, 101

;

. . . Spiny, 99 ; . . . Monastery, 104.
Ban (Jujube), 1144 ; ... (Oak), 911 ;

. . . ben, bun (Coffee), 364 ; Bana,
bans, 99 ; Ban-alu, 494 ; Banana
(Plantain), 787 ; Banar, 287-8

;

Banasa-mitha, 1 10 ; Banawati sdlab,

963 ; Ban-bal-nag, 23 ; Banbwe,
269 ; Banchak, 284 ; Ban-chowr
(Yak), 733 ; Bandar-karam, 400

;

Bandhari-bet, 202 ; Ban dhenras.

629 ; Banela, 1007 ; Bang, see
Bhang ; Ban-gab, 499 ; Bangai^
678 ; Bangra, 161, 250 ; Ban hardi^

782 ; Bani (Cotton), 580-1, 594 ;.

Banid, 629; Banj, 911; Ban-
kakri, 904 ; Bankas, 694 ; Ban-
kati, 115; Bankok, 284; Bankua
(Bee), 128 ; Ban-kush, 694 ; Ban-
mudga kheri, 879 ; Banni, 9 ; Ban
pdlu, 428 ; Ban-pdt, 408 ; Banpatol,
1081 ; Banraj, 121 ; Ban-ritha, 14 ;

Bans (Bamboo), 102 ; Bansa-ro~^

chana, 110; Bansi, 1086; Bdnsini
(Bamboo), 101 ; Bans kaban, 102 ;

Bans-kapur, 110 ; Banskeora, 31 ;

Bans khurd, 102 ; Bans-lochan,

110; Bdnsmatti, bansphal (Rice),

831 ; Bantha, 498 ; Band, 843 ;

Banting, 644, 733.

Ban-titur, 135 ; Banwa, bhanwa (Acon-

ite), 22 ; Banwa (Snake-bird), 141.

Banyan Tree, 536-7.

Banyarts, 296 ; Bao, 830 ; Baonli,.

14 ; Bap (Pheasant), 142 ; Bappayi,.

269 ; Bar, 537 ; Bara-bagla, 140 ;

Bara batta, 837 ; Bara-bet, 202 ;

Bara kanvar, 31 ; Bara-kulinjan,

60 ; Bara-mattar, 903 ; BaranOy
429 ; Baras, 245 ; Barasingha, 644 ;

Bara-singoli, 311 ; Barat, 504; .Ba-

raukha, 936 ; Barbati, 1 107.

Barberry, 130, 1091,

Barburama, 3.

Bahbus (Mahasir), 542, 545, 547.

Barchar, 911 ; Barelli (Banyan), 537 ;:

Bare« io<M, 532 ; Bargat, 537 ; Bar-

geZ, 135 ; Bari, 881 ; Baridla, 101 f

Baridra, bereld, 991 ; Bari-gumchiy

25 ; Bari-ilachi, 65.

BARiiiirs bola (Trout), 542.

Babilla, 50, 56, 112-4.

Baringa, 1051 ; Barirdhan, 823 ; Bari-

shopha, 552.

Barites, Barytes, Baryta, 57.

Barium and its Salts, 57.

Bdrj, 1144.

Barley, 251, 640-4, 726, 759, 834, 891,

917, 1043, 1134.

Barli-ariai, 640 ; Barmdl, 429 ; Barra
muga (race of tasar), 1007.

Barringtonia, 546.

Bar-rum, 1051 ; Barsdti, 140 ; Bart,

906 ; Bartaku, 1026 ; Bdrtundi,

783 ; Sam, 1031 ; Barua, 486 ^

Bdrual, barwal, 749 ; JSortin, 429.

Baryta, see Bariiim.

Barzed, 535 ; Basa-dahi, 475.

Basic Slag, 694, 772.

Bdsini, 101.

Basket-work, 202.

Bdsmati (Rice), 833-4 ; Basmati
(Water Chestnut), 1080; Basri^

538 ; Bass, Patent (Bamboo), 105 ;

Bassa (Fish), 541-2, 547 ; Bassari,

538.
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BaMIA. llfr-20. SSI. 5M, dS7. 705,
812. 1005. 1040. 1074.

i
J3«rJ(iMi. 466.

Bassora GuiitM, 78. 95.
j

B«fTDudA Ornm, 461.
Baataj, 174; hasunti, 20; Mawem,

\
i9«ni, 100.

BwMuno4| St7«
J3«rAiMi.4«

58H : Hat, 54 : Batata, lOSft : Aa-
tdvi-nebu, 324 : /^af^xir. ASH ; BiUhu-
bijir, 4(15 ; liathier, 317 : iMiJku,

03. 257 : Bathu-»a<j, 293 ; Bof^M
indi, battikh, 317.

Batiste d'anaiuw. 09.

iBa<-mfila (Bustard). 140; BoMaW.
1032 ; Batti (Lao Sticks). 1003.

Batjhinia. 120-2. 1005.

Baunra, OStt : Baunt, 914.
Bauxite, ttl-2. 428.

Bdvto, 518 : fiaua. 104 ; Bdwa ghori,

562; Bazahr. 131; Bos-an; tV. 915 :

Bazarbatu, 429.

Bdellium. Bdellium (Indian). 174, 400.
Beads. 122; Bead Tree (Melia). 780;

... (Utrasum), 511.

Bean. Asparagus, 1 107: . . .Broa<l. 1 107 :

. , . Carob. 1 144 ; . . , Chister. 449. 741 :

. . . Duffin, 880 ; . . . French (Indian).

248 ; ... Garden. 872. 1 107 ; ...

Kidney, 87» ; . . . Lima, 880 ; . . . Pata-
gonian, 248 ; . . . Soy. 564 ; . . . Sword.
248; ... Windsor. 1107.

Bears, 632.

Bed, 115; Beda, 778; Btdana, 130;
Beddnjir, 915.

Bee-eaters. 132, 142.

Beef, 754.

Beefsteak Bird, 134.

Beer. 396, 643. 757-62, 826. 840, 1043,

1046-7.

Beetle, Rhinoceros, 354 ; . . . Blister.

610.

Beetroot. 928 ; Beet-sugar, 957-61.

Begami, 833 ; Began, 788 ; Beg-pura,

325; Begti (Fish). 540-1. 647
Beharl (Limes). 328; Behor, 99
Beidelsar, 205 ; Beji mdh, 604
Bekh-kurphus. 792; Beksha, 161

Bel, Bael, 26-8, 429. 1 1 10 ; Belambu,

97; Belati-Khandeah, 577; Belgiri,

27 ; BelUdi, 1 140.

Belladonna, 95.

Belli-pata, 629.

Bell-metal. 401.

Belloli, 58 ; Bern beimi, 906 ; Ben6
(Vitiveria). 1 106 ; Bena (Musk Deer).

785 ; Bendde, 525 ; Benda, 28 ;

Bendekai, 631 ; Beneng, 99 ; Benga,

908 ; Beng bhdng. 249 ; Bengo-

nari, 496.

Benincasa, 438. 440.

Ben Oil. 784, 812.

Bent (Willow), 115;... (Cane). 201-2.

Benzene, 876.

Benzoin, Benzoic Acid. 1062.

Bear, 757.

Ber, byer (Zizj-phus), 1003-6. 1143.

Berberine, 405.

Berbsris, 405. 546.

Beryl. M6.
Bts. 1 16 i Bo, «•• Beou
BWTA, M* B—iroot.

Bttf! luit. AS-BI, M7.
n ••!-«.
ii ilMib ImMw. 9S7 : ffKNft-

«Aai:, 2U3; B<«ud. frelMO. 100: Bitua,
161.

Beraragea, Intoxioating, im Btaan.
Btvina, hhm, 780-1 ; Bhaiar (UAm-
man). 694-5; 86fl. 806; BMfror
VfUrMTliniA). 161; Bkoddsr. ItIO;
^iifctf (Soils). 61 : BhaiM (Cntton).
OOT : . . . (Rice), RS8. 832 : Bhadm.
ka»fUha. 291: Bhaga-mohu, 123:
i9A<i^-«Mnn. 430 ; BHaib. 694 : Bhaint
(Buffalo). 732; ... (Willo.»r), 115;
Bkaird. 1072 ; Bkaji. 1081 ; Bhitd,
511; Bhaluka, 100: /iAamAurt. 15:
Bhamgera, 250 ; Bhammar, 123

:

BAony (frAanyd). 19. 2*49-52. 258-9.
284. 409. 488. 1040 ; Bhangaktua, 259

;

Bhang-jala. 487 ; BAony-fnoMiUb, 65^
438; Bhanta, 1026; BhamtBd/U
570 ; Bharal. bkarul, 644. 746

;

BAarof. 402; BAorti/. 746; Bkat,
bhatnat, 564; Bhdt-mtla. 29; BiUil-

fa. 824 ; BAamm-^aJ;m, 904 ; BhAva-
prakata, 1082; BAovro. 123: BM-
frAom. 99: Bheld, 981 ; BAM. 250;
BA«ra. bhira. 294: BA«roua. 285;
Bherenda, 915; BAmA. 115; BAil-
dw6, 981; Bhimraj, 133; BAini-
Mtm, 246 ; BAtm#i'ni, 244. 313

:

BAtWi. 634; BAinJriMi. 128 ; BA<ra.

952 ; Bhirand, bhirandfl. 553 ; BAIru.
102.

BhogUa, 581; BAo^'a, 268; BAoitW.
1116; Bhol. 755: BAomrah. BAom
ref» (Lodh Bark). 555. 1053:
Bhonda. 1031 : BAora. 913 ; BKoa,
70; Bhotiya had&m. 906; BAota
(ima;i. 886 ; Bhringga, 879 : BAwH
1109: BAu6l. 694: BAiMni. 775:
Bhuiavali, 987 ; BAui-eAana. 74

:

Bhuikdwid. 1048 ; Bhui-kokaia. 686 :

Bhtnli. 278 : BAi«i-f"""" 74 : BAujn-
dnvaldh. 887: ' 'i. 74:
Bhui-tarwar. 288: -a, 131,
861 : Bhunga. 441 ; BAuMtrum. 981 ;

BAiiro. 952 ; Bkurburoi. 54 ; BAmW.
937: Bhurjapatra. 131; BAiMO
(Pea). 507 : BAum (Cattle Food).
643,728: Bhtutrina, A^) v" "^2:

BAiKrd, 11.-5. 884: Bh l;

BAurto.&Auta (Maize). IK) - . lil*

7cU<. 792: BAyni. 285; Bhyri, 134.

Bta/i. 1 107 : BiAr, 888 ; M'^f.i. 'HW ;

I

Bi^u, 981 : Bichua a),

I

161 ; Bithua (Urtica). Ki,

I

464 ; Bidanippu, 110 : H*<ihuii, luO;
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Bidi (Bauliinia leaves), 122 ; Bidri
ware, 707 ; Bier, 757 ; Bija, 908
Bijasal, 908 ; Bijaura, bajawri, 325
Bijoro, 324 ; Bijri, 720 ; Bijuli, 100
Bikh, 20-2.

Bikhaconitine, 20-1.

Bikhma, bikma, bishma, 20 ; Bi-
khonda, 1031, 1040; Bil, see 6eZ

Bila, 429; Bilai, 1110 ; Bildi kand
686 ; Bildsi, 429 ; £i7a<i dZw, 1028
Bildti-baddm, 905 ; Bilaur, 561
BiWi, 686; BiZgru, 294; Bili, 912
jBife baragu, 843 ; B*7i manat^arc,

508 ; Bilimbi, balimba, 97 ; jBiifct,

hella, billu, bilgu (Satin-wood), 294,

1005; Billan', 26; Billigdru, 172
Billu-gaddi, 930 ; SiM, 910 ; Bilva

26; Bimbal, 465; £m, 115; Bina
ftani, 98 ; Bindaal, 755 ; Bindi
915 ; iiin^, 428.

Biotite, 781.

Bira-dena, 83 ; Biro (mVa) mto', 83 ; Bir
biar, 732.

Birch, Indian, Paper, 131.

Birds, Agricultural, 132 ; Cage, 133 ; . .

.

Edible, 134; Edible Nests, 138;
... Industrial, 138.

Bird Skins, see Feathers.

Bireja, 535 ; Biridi, 485 ; Birinj, 825 ;

Birlimhad, 285 ; Bir mung, 879 ;

Birralli, 543 ; Bir sang, 496 ; Bisa,

115.

BiscHOFiA, 383.

Biah, see Bikh ; Bishma, see Bikma.
Bishop's Weed, 285.

Bialambhi, 440.

Bison, Indian, 644, 733.

Bistendu, 499 ; Biawul, 16 ; Bithua,

Biti, 484 ; Bit-palang, 928.

Bittern, 142.

Bitusi, 429 ; Biul, 624.

BixA Orellana, 49, 142-3, 477.

Biyam, 824.

Blackberries, 1109 ; Black Buck, 644 ;

Black Lead, 624 ; Black Oil, 192 ;

Black Salt, 56 ; Blackwood, 484.

Bleak, 547.

Blight, Blister, 229 ; ... Grey, 229 ;

. . . Mosquito, 228 ; ... Scale, 354 ;

... Thread, 229, 385; Blights

(Coffee), 384 ; ... (Sugar), 941.

Blinding Tree, 531.

Bloodstones, 561, 716.

Blue Stone, 403.

Blumea, 245, 377.

Bo, 538.

Boar, Wild, 752.

Bobbi, 204; Boberlu, 1107; Bo-bo,

395 ; Bobolawa, 528 ; Boda jam,
526 ; Bodal, 141 ; Bodki, 278.

BffiHMEKiA NivEA, 143-59, 250, 294,

436, 863, 924; Bcehmeria Substi-

tutes, 160-8.

Boggu, 333 ; Bogha kupas, 595

;

Boholawa, 528 ; Boichand, 885

;

1

Bojah, bojali, 521; Bokom, 194 p
Boktaung, 986 ; Bola, 629 ; Bolangi
bans, 103.

Boll-worms, 610.

Bombaksing, 906 ; Bombalinas, 324—5.
Bombax malabaricum, 95, 232, 523,

570-1, 812, 991, 1005.
Bombay Ducks, 541-2, 546-7.
BoMBYX, 992-1012, 1018-26.
Bon, 365 ; Bonbunda (Silk), 1009 ;

Bonddra, 701.

Bone-liquor, 48.

Bon-kotkora, 164 ; Bon-methi, 991 ;

Bon riha, 162, 164; Bor (Banyaji),

537; Bor (Chinese Date), 1143;
Bor (India-rubber Fig), 651 ; Bora
Bamboo Net), 312 ; Bora (Elephant
Grass), 777 ; Boran aman, 828.

Borassus, 49, 115, 169-71 188, 293,
361, 428, 760, 861, 928, 1046.

Borax, 56, 448.

Borboti, 508 ; Bor-bur, 538.

Bordeaux Mixture, 229, 403.

Bordi, 1143.
Borecole, 182.

Borer (Insect), 386, 941, 1035.

Bori, 437 ; Borkapah, 578 ; Borla, 12U
Boro (Rice), 828-30 ; Borobans, 100.

Boron, 832 ; Boropolo, barapalu, 995,
998.

Bos (Oxen), 644, 732-3.
Bosa, 257 ; Boasonto (Rinderpest), 742.

BosTRiCHUS Beetle, 100-1.

BOSWELLIA, 894.

Botang, 504.

Bottle-gourd, 440.

Boun, bun, ban (Coffee), 364 ; Boura,
168.

Boxwood and Substitutes, 190, 1063.

Boz, borz, 743 ; Boza, 257, 760 ; Bdz-
ghanj, 902 ; Brab-tree, 169, 760, 928.

Brachytrypes (Cricket), 804.

Braham, 1031 ; Brdhmamanduki, 646 ;

Brahmi, 646.

Brahmin Nut (Cocoanut), 352.

Braiding, 114-7, 141.

Brain-fever Bird, 133.

Brandy, 956, 1043 ;.. . Cherry, 907.
Brank, 532.

Brarua, barua, 429.

Brass, see Copper.
Brassica, 148, 174^86, 812.

Braunite (Manganese), 762.

Brazilian-wood, 194.

Bread-fruit, 94.

Bres, 532 ; Brewari, 800.

Brewing, Indian, 757-60 ; English,
760-2.

Bricks (Clays, Pottery), 327-9.

Brihat-chakramed, 987 ; Brindao, 553 ;

Brindoijus, 553 ; Brindola, 553.

Brindonia Tallow Tree, 553.

Brinjal, 79, 446, 494, 497, 891, 1026-8,
1141.

Briquettes, 347.
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Bristlea. 188. 752.
Broccoli, 182.

Broino, 96.

Brong-dong, 733.
Broom, Sptuiiah, 431.
Brooirmtick-gTMa, 187.
Bnoi'HSONETiA, 8(i2-4. 868.
Hnitine (Strychnos), 1052.
Brul, 201 ; Buaangw, 1112.
Buck. Black, 644.
Buckwheat, 532.
Butifi-durmi, 269; Budgnt, 911;

Budidt-vuppu, 48.
Buffal.)e8. 644, 732.
Buffalo Horn, 646.
Bughy, huggoy, 1003, 1009; BAgri,

88.'>
; Bugs (InsecU), 229. 386, 610,

1035.

Bugulawan, 528; fuAdrd. 884; Bu-
hulawan, 528; Bui, 114; Bmn-
owla, 887 ; Buk, 91 1 ; Bula, 2M.

Bulat, 882.

Bulbuls (Birds). 132-3, 142.
Bull (Oxen). 644, 732. 737-40
Bull. Blue. 644.

Bullock's Heart (Fruit), 71.

Bulpum, 1049.

Bulrush. 869 ; . . . Cat's Tail, 777.
Bulrush Millet, see Bajra.
Butnalo, 542.

Bumnielo Fish, 541-2, 646-7.
Bun, hen, ban, see Ckiffee.

Bunbur-huUi, 880 ; Bunch, 643 ; Bun-
cha, buncho, bunco, 364 ; Bundi,
707 ; Bunga latKing, 527 ; Bungdrum,
565 ; Bungoma (Turtle), 1080.

Bunium Bulbocaatanum, 283.
Bunu, buna, see Coffee.

BUPLEURCM. 283.

BuPRESTis (Beetle), 686.

Bur (Cyrabopogon), 462 ; Bur, ber, bor,

1143; Burada, 680; Burakeru,
531; Burdwa, 463; Buri (CYape),

1112; Burt (MUdew), 1117; Bwj,
131 : Burla, 168.

Burmite (Amber), 64.

Burriala Fibre, 991 ; Burri-ahep, 887 ;

Buruga, 521 ; Buru mat, 102 ; Buru
raher, 449.

Bustards, 132, 134, 140.

But, biUa, 290 ; But, 537 ; Butana,
298.

BuTEA and Gum, 28. 49, 65. 18^90,
1063-4, 1067.

Butt, see Bhang; . . . (Sterculia). 1061.

Butter, 475-8. 812-41 ; . . . Cacao, 1076

;

. . . lUipi, 120 ; ... Kokum, 563 : . .

.

-milk, 470. 881 ; ... Tree. Indian,

1 16 ; . . . Vegetable, 369.

Buz, boz, (Ibex), 743.

Buxa, buzah, buteh (Beer). 619-20. 757 ;

Buzgai, 901 : Bu>4chin, 121 : Byana
(Blue Pine), 888 ; Byer, see Ber.

Bysabol, 400.

Byu (Mangrove), 913.

Cia>lMiM. pro|wr, . . . CMm. . . . Cuw. . .

.

LaarbMi. . . . Hmwy, .

.

. Uteoi, Its.
1141.

Oumo (ooocM). CWoao B«Mw. MO,
1070.

CoeAe (Oktoeha). 10 1 Omifmt, am
CajanuiL

CjMALPUfu. 491 1«M^ SOQi MO. 076»
lOftS.

CaM. CSkfAiflr. M4.
CdMiM. ThfliiM. 237. MO.
Odo4a, 740 : OMmo. SA4.

Cairo. 164.
Cajaitus. lis. 190-MO. 383, 508. SSO.

598. 601. 603. 075, 770i MO. 871.
000, 1035. 1067.

CdabMh. 700.
CiiUnibac. 72.

Caltuitbas 73.

Caumvm! 01. 114-5. 201>4. 776. 804.
Caktmut aromatieuSt 24.
Caloiam. 58. 700.
OaUMys Bwk. 304.
CALOTRorM, 49. 63. 144. 168, 206-8.

273. 436, 543, 627. 781. 771. 024.
Calue, 144.

Cajuclua. 200-44. 812.
Comphire, 706.

Camphor, Barua, . . . Japao, . . . NaAi,
10. 246. 812.

Camphora, 244-7. 310.
Camphor-wood, 310.
Camphre. 244.

Canaib, 249 ; Cammo, 240 : Caitangat
360, 821; Canopa pieeola, 264;
Ctmape, 249.

Caoariea. 133.

OatKomum, 1064.

Candle-nut, 47.

Candles, 812-4, 8ia
Candy, Sugar-,
Cane*. 08. 114-6. 201. 20»-4, 776.
Canfora. 244.

Cangkek, 628 : Canhamo. 240.
Cannabis. 249-63, 430, 812. 924. 1047.
Canna lacke, 1065.

Cantrium. 384.

Caona, 365.

Caoutchouc, 647-60 ; . . . Indian. 051.

Caoutchoucin, 648.

Caper. Edible. 264.

Capo-molago, 266.

Capka. 131. 644. 743.

CAFUonc. 264-0, 480. 1027.
Oaptidar Conhonu, 408. 431.

Caram5ofa, 97 ; Car«wiMMMiy>pyr«, 1107.

Carat*. 31.

Caraway, Black. 2M: ... Europaaa,
284. 442. 820.

CoHnuo. earbatus, 570-1.
Carboninduro. 428.
Carbuncle, 716.

Cardamon, 611; ... Csylon, 61 2 ; ...
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Greater, 65 ; ... Malabar or Lesser,

65, 511 ; ... Mysore, 512 ; . . . Nepal
or Bengal, 65, 512.

Cardamomum, 264-5.

Cardole Oil, 66.

Cordon, 31.

Caret, Indian, 1079.

Careya, 1005.

Cari, 520.

Caeissa, 1005.

-Carive, axi (Capsicvun), 265.

Camelian, 561, 716.

Carota, Carotin, see Carrot.

€arp (Fish), 542, 545.

Carpaaos, carbasus (Cotton), 570.

Carpets, 271-6, 1131.

Carrot, carotte, 489-91.

Carthamine, 276.

Caethamus, 58, 276-83, 293, 430, 447,

483, 665, 812.

Carty (Rice), 831.

Cabum Carvi, carve, carveno, carvel,

carvone, 284, 442.

Caryophyllon, Caryophyllua, 526-7.

Caryota, 115, 170, 187-8, 285-7,

361, 929, 1046-7.

Cdsd, kdsd, 929.

Cashew-Nut, 65-6, 1046.

Caasareep (Manihot), Cassava, 444,

766.

Cassia, 6, 30, 49, 287-90, 390.

Cassia, Foetid, 288 ; . . . Lignea, 310-1

;

. . . Tanner's, 6, 289, 638.

Cassie Flower, Pomade and Perfume,
14, 821.

Cassiterite (Tin), 1077.

Castilloa (Rubber), 649-51, 657.

Castor-cake, 922, 948 ; Castor-oil-

Melon, 269 ; Castor-Oil Plant, 265,

360, 446, 479, 675. 771, 812, 815,

818, 835, 915-23, 1012, 1036.

Catalase, 806.

Catechin, 12.

Catechu (Acacia Catechu), 8-14
Caterpillars, 229, 610. 804.

Catha, 365.

Cat's-eye, 562.

Catteld (Indigo), 665.

Cauliflower, 182.

Caval sorrah, 543 ; Cave, cave (Coffee),

212, 364.

Cayenne, 264.

Cay-gai, 144 ; Cayolagne (lac), 1054.

Ceara (Rubber), 649-50, 657.

Ceci, 295.

Cedar, Bastard (Melia), 780 ; . . . Bastard
(Soymida), 1043 ; . . . Himalayan, 291

;

. . . Moulmein, 290 ; ... Red, 525 ;

. . . White, 294.

Cedbela, 232, 383.

Cedbus Libani, var. Deodaba, 49,

290-1, 486, 888.

Celastbus, 190, 1005.

Celery, 72.

Celestite, 58.

Celosia, 63.

Cement, Portland, etc., 713-4.

Century Plant, 31.

Cephalanthus, 30.

Cephaleubos, see Diseases, 229.

Cephalostachyum, 101, 105.

Ceramic Wares, 331.

Cebevisi^ (Yeast), 1047.

Cebtebia, see Tachardia.
Ceryle (Kingfisher), 139.

Ceylon Nut, see Cocoanut.
Chd, chaa, chai, see Camellia.

Chub, chaba, 890 ; Chachi, aanchi-bet,

202; Chadara, 275, 618, 623, 1122,
1125-6 ; Chaga, 975; Chdhcha, 1037 ;

Chaikath, 890 ; Chaiti, 675 ; Chaitra,

197 ; Chakemdia. 484 ; Chakkara,
362, 931 ; Chakor, 135 ; Chakotra, 324

;

Chakramarda, 288; Chdkau, 287;
Chakundd, 288 ; Chakwa, 71 ;

Chalanga-dd, 907 ; Chalavamiriydlu,
890.

Chalcedony, 561, 716.

Chalk, 709.

Challane, 499 ; Cham, 94.

Chamaerops, 286.

Chdmal, 121 ; Chamalu, 843 ; Cham-
beli, 821 ; Chamboi, 486 ; Chamiari,
907 ; Chamlani, 1053.

Chamois, 644.

Champa (Plantain), 787 ; . . . (Michelia),

821 ; ... (Silk), 1011 ; Chamra-khari,
57 ; Ghana (Gram) (see also Chena
below), 295 ; Ghana (Soap-nut), 979 ;

Ghana-kdmla, 296 ; Chanam, 430 ;

Chanching, 708 ; Chand (Shawls),

1127 ; Ghandal, chandan or chandana
(Sandal-wood), 976 ; . . . (Red Sanders
Wood), 909 ; . . . (Indian Paroquet),

133, 141 ; Chandan-betu 293.

Chanderouze, 1132.

Chandra, 9 ; Ghandu, 857 ; Chang,
758, 1046 ; Changala, 980.

Chdngrd, 745-6, 749 ; Chaniari dhauk,

140 ; Ghanidt, 914 ; Ghank (Goat),

743 ; . . . (Shell), 568, 989 ; Ghannangi,
708; Chanu (Carum Roxburghi-
animi), 286; Chanu (Celery), 72.

Chanvre, 249.

Chapangam, 194 ; Chapatti, chapati,

111, 643, 705, 804, 1088; Chaplaah,

94 ; Ghapot airia, 484 ; Ghappal,

822 ; Ghapra-ldkh, 1053 ; Ghdpta
ganja, 261 ; Chdpu, chydpu (Goat),

746, 749; Ghara (Eruca), 180; ...

(Bassia), 116; Charaa, 249, 259-60;
Charayatah, 1053 ; Ghar-baghan,

1127; Gharbi, 702; Chari, 1031,

1038-9; Gharkd, 618; Ghar-ka-gond,

188 ; Gharkeint, 910 ; Gharki, 930 ;

Gfuirpai, 776; Charaa (Flovicaxi), 134,

140 ; Chaaam, 1022-3 ; Chaatang
raiun, 1107 ; Ghatium, 60.

Chats (Birds), 132.

Chatwan, 60, 627 ; Chanbe, 364 ; Chaulai,
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63 : Chaulai»do, 62 ; Chouimugra Oil,
204, 1067: Chaunro, 1107: CHauri
(Mangrove). 293; Chauri, 141;
Chnval, 824 ; Chatxil kuruvi (Bird).
142.

Chavarmtna (Uroola). OSO.
Chamra, 443 : Chan, 890 ; Chattli,

1107.

Chfty-root. 821.
Choese. 483-4; ... Ciiava. 907;

Cheesemaker, 1 1 2(>

.

Chekur, 121; Cheik (Lac), 1065;
Ckeik (Job's Tears). 303 ; Chein, 780.

Chelone. 1079.

Chelu natia, 03 ; Chfhca. 029 ; ChMn-
bulichan, 625 ; Ckemchun, 201 :

Chena (Common Millet), 84ft-6

;

. . . (Italian Millet). 088-9 : Cktnoi-
bol, 400 ; Chenanffi, 701 : Chendttia,
980 : Chendul, 133 ; Chenna, ehunna
(Gram), 295 ; Chennuka, chanaka,
295 ; Cheno, 844.

Chknopodium, 293, 1110.
Chenung, 782 ; Cheppum, 120; CherhM,

905.

Cherry, Bird, 906 ; . . . Sour or Dwarf.
906 ;. . .Wild Himalayan, 907 : Cherry
Gimi, 906.

Cheruku, 930 ; Cheru pinnay, 204

;

Clt^sfiamacUir, 562.
Chestnut, Chinese Water, 465 ; ...

Water, 1080.

Chevari, 99: Cheuli, 116; Cheyloa,

197; Chhale, 1132; Chhana, 469,

483; CAAart. 115. 884; Chhena
(Cream). 470, 475; Chhimi, 882;
Chhoi, 945; CMoto kimbu, 785;
CAtat, 211 ; Chibbur, 403 ; Chibuda.
437 ; Chichinga, 1081 : Chichoor,

40C; Chichra, 189; CAicJt, 856.

Chick Pea, 295 ; Chickling-Vetch,
703.

CAicZo, 79; CA»d, 466; CAiita. 845;
Chikita, 327 ; Chikna, 720 ; Chikni.

89. 327 ; Chikraaai, 294 ; CAtfcrt.

190 : CA»7, 113 ; CAOa, 888 ; Chilam,
807 ; Chilasi, 800 ; Chilgorza. 888 ;

CAtMo, 631.

Chilhes, 264, 1027, 1110, 1141.

Chilluka, 141 ; Chimar, 287 : CAiwii.

508 ; Ghimndnu, 906 ; Chimohu,
1051 ; Chimydka, 904 ; CAin (Black
Buckwheat), 532 ; ... (Common
Millet), 843; Chin, chan (Sugar-

cane), 935 ; China, 988.

China-grass, 144, 294.

China pulu, 997 : Chinarinde, 302

;

ChinaUi, S44; Chinch. 1066; CAme
dlu, 687.

Chinese-nut, 74 ; . . . Wood-oil. 46, 603.

Ching, 910 ; Chingjagu, 1068 ; C'Aim.

952, 956 ; Chini-badam, 74 ; CWn*-
champa, 787 : CA»ni-(^a, 326

;

Chini-mor, 140; CAtnm, 784 ; Chinol,

287; CAtnto, 1066.

CaioMASi'itf* 220.
CAtpora 6Aor, 461 ; Chir (Phw—nl).

136; ... (Pino). 8M: OhiimmM,
IHM : TAw- cA«ra. Ml ( CAMld.
1063: Chiri, 8I»8 ; OMrfmoM. 70

1

Chirimoya, 71 : CA«r» iiiy. lOM

:

Chir-ka-^ond, 889; OkinmiUi, tQ

:

C'MiTu. 886 s OMron^, 188 : Chimgu,
46; CAJrmiA 821; (7Mrw<. dkte
6dn«a. 889 : CkiHya gur, 886 : C'Atiyv.

130.

Chittagong Wood. 294.
ChiUah. 1082: ChU$u, 174; r Aiwro.

116; Chiura-kc'pina, 110.
Chlorita, 228.

Chloroxylon. 188, 190, lOOfi.

CAoa. 952 ; CAomu, S66 ; Ohob-i-kot,
980; CAoca. 896; CAocAoro, 186.

Cltoc^late. 1076 ; ... Chufaa, 466.
Choga, 1126: CAoikM. 914; CAola

(Itoogal Qram), 296; ... CA<m0K.
871: Cholam (Maize), 1132 1 ...

(Indian .Millet), 68, 464. 603. 1031-iS.
Chonemokpha (Rubber). 661.
Chora, 911; Chorpatta, 162; Okota

(Cloth). 411; Ckola aryiU, 486
... charat, 140; . . .kikar, 14
CAoton Aman (Ric«). 824. 828
Chota-pan-ki-jar. 60 ; Cholapat (Silk

worm). 995, 997 ; CAota tinkoU.
311 : C'Aott. yofu, 406 ; Choti-al, 783
Chotikutijan, 60; Choti-lani, 114
Chotopalu, 997-9; CA<Xro. 130
Ghoulaie, 63: Chour-gau, 733 ; Chowar,
443 : CAoiWi, 1 107 : CAotrr*, 735
Choyanda, 962.

CHRYSAlfTHBUUM CORONARIUX, 148.
294.

Chbysopoqon Grylxus. 188.
Chrysopraae, 561.

CAua. 63 ; CA'uan. 211 : Chuari, 906.
Chufaa chocolate. 465.

Chuhdra, 882 ; CAuia (Vinegar). 1 108 :

Chukka (Ginger). 1139: Chuko, 63;
Chukor (Partridge). 133 : Chukri,
912 ; Chula, 531 : Chul-chulan. 982.

CAu-ma (Rhea). 144; ... (Indian
Hemp), 249 : ChurmUi-pati, 467 :

Chun, chund, chunuh, 709-10:
Chun (Spurgewort), 531 : Chutta
(MuBcardine). 1001 ; Chunak, 709

:

Chund-kiU, 1001 ; C'AuiMim. MS.
643. 710. 71S-4. 1050: OhuitAm-
bu, 709 : Chungat. 102 : CAim^
kyek-dum, 1121 : CAuni. 200; C7M'
nid-gdnd, 189 ; CAunno, cAotMM.
chahua, chano, chania, 296 ; Ckm^
pit. 430 ; CAunn, 560 : Chufm-dlu,
493. 496; Churdl, 704; CAmt
^anfo. 261: Churi, 116; TAiirM.

663; CAurTui, 709-10.

Chum», MUk. 476.

Churtal, 96; Ci.uru charra*, 260
CAiMA-mmdor, 662; ChtOidi, «li
CAumi, 906; Cku laali, 172
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Ghuvjara, 885 ; Chye, 101 ; Ciccara,

94.

CiCER, 295-302, 507, 598, 704, 706,

770, 1099, 1109.

Cicerchas, Ciceren, Ciche, 295.

Cigarettes, 808-11.

Cigars, 795, 807-11.

Cinchona, 302-10, 524, 686 ; ... Sub-
stitute, 94.

CiNNAMOMTJM, Cinuamon, 244-5, 310-

6, 527, 821, 1010, 1110.

Cionama, 710.

Citral, Citron, 325-7.
Citronella, 360, 456-7, 821 ; Citro-

nellal, 457.

CiTRtiLLUS, 316-7, 438, 440.

Citrus medica, 317-27, 821.

Clap-wype, 490.

Claviceps (Ergot), 456.

Clavo (Clove), 526.

Clay, Pengal, Moulmein, 56

;

Porcelain, 330 ; . . . Rotas, Singapore,
66.

Climbing Fish, 542 ; Climbing Mango,
660.

Clinogyne dtchotoha, 170, 775.

Clou, Clove, 526-30.
Cltjpea (Hilsa Fish), 542, 544-5, 547.

Cluster Bean, 449, 741.

Cnicus, 277.

Coal, 332-44 ; . . . Gas and Tar, 344 ;

... Coke, 345-6 ; . . . Patent, 347.

Cocaine, Coca Plant, 523-4.

CocciD^ (Scale Insects), 348, 354,

386.

COCCULUS VILLOSUS, 473.

Cochineal, Cochineal Insect, 347-9.

Cochin Grass, 457.

COCHLOSPERMUM GOSSYPIUM, 95, 168,

812.

Cockatoos, 133.

Cockchafer, 387.

Cockscomb, 63.

Cock-up (Begti-QBh), 540, 547.

Cocoa, 1076-7.
Cocoanut Palm (Cocus nucifhra), 85,

87, 188, 293, 349-63, 479, 741, 760,

771, 776, 812, 815-7, 820. 924,

929, 1046, 1113;... Butter, 359-60

;

. . . Desic ated, 362 ; ... Fibre (Coir),

354-7, 362-3, 776, 778, 924 ; ... Oil

and Copra, 357-9, 363, 812, 816.

Coco mottah (Bummelo Fish), 542.

Coconada Cotton, 580.

Coco-olein, 361.

Cocos nucifera, see Cocoanut.
Cocotine, 360.

Codda-pani, 428.

Cod-li\er Oil, 361.

Ccelosterna, 4.

Coffee (CoFFEA arabica), 363-92 ;

523, 1046 ;. . .Chufas, 465 ; . . . Negro,
288, 390.

<7o/io (Coffee), 365 ; Coi, 542.

Coir Fibrp, see Cocoanut.

Coix, 392-8, 521, 758, 1046.

Coke, see Coal.

Colchicine, Colchicum, 398.

COLLETOTRICHXTM, 941.

CoLLOCALiA (Edible Nests), 138.

C0LOCA8IA, 398-400, 446-7, 498, 788,
1140.

ColocjTith, Colocynthin, 316, 439.
Colombino, 1140.

Colophony, 889-90.
Colza, Indian, 176.

CommercoUy, see Marabout.
Commiphora (Balsamodendron), 174,

400.

Conch, 989.

Conda-panna, 285.

Conessi Bark, 640.

CONIOTHYRIUM, 41.

Cooch-murden-paut, 409.

Coomptas Cotton, 584.

Copal, Indian, 1105.

Copper and Brass, Sulphate, Copperas,
50, 401-5, 691.

Copra (Kopra), see Cocoanut.
CoPTis Teeta, 130.

CoRACiAS iNDiOA (Roller), 132, 140.

Corahs (Silks), 1014, 1024.

Coral, 122, 710, 712, 989.

Coral Trees, 523 ; . . . Wood, 25.

CoRCHORUS (Jute), 148, 405-27, 868,
924.

Cordage and Ropes, 43, 923-5.

Coriander, 427, 598, 820.

CORIARIA NEPALENSIS, 1012.

Cork Substitute, 29, 35.

Corn, Guinea, 1031; ... Indian, 929,
1132-9; ... Mecca, 1133.

Cornflower, Indian, 1138.

Coromandel Nut, 352.

Corsula Mullet, 546.

CORYDALIS, 130, 405.

CORYNEUM MORI, 1000.

CORYPHA. 115, 170, 188, 428-9, 776,

861.

COSCINITJM, 405.

Costus, 980.

Cotton, 477, 479, 569-624, 726, 741,

771, 812, 815, 834, 868, 917, 924,

983-5, 1035, 1037, 1081, 1091,

1097.
Cotton, Devil's, 1 ; . . . Kapok, 521-3 ;

... Sea Island, 588 ; ... Tree, 576 ;

. . . Tree, White, 521.

Cova, 907 ; Covalam, 26 ; Cowa, 552.

Cowry, 989.

Crab's Eye, 1.

Cramee, 996.

Cranes, 132, 134.

Crat^gus, 190.

Crat^va, 26.

Cream, 470-4.

Croat, 69, 1053.

Creepers (Birds), 132.

Creeping Panic Grass, 463.

Crinum, 1049.
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CROTALAitiA. 250-2. 3fi4. 2A0. 40S>9.
430-7, 603. 770. 77(3, 804, 868,
924. 048, U88. 1117.

Crotalakia panicdlata. 540 j ...
8TR1ATA. 22.'i ; . . . BUHHIA. 483.

Croton, I'urKitig, 437 ; . . . OU (Physio
Nut), 6»y

Crowu Bark. 305.
Crowp, 132.

CRYPTOSTEcilA ailANDirLX>RA. 651.
Cubebe, Cububa. 800.
Cucah, aawahri, 542.

Cuckoo, 132; ... Common Hawk,
133.

Cucumber, 439-40, 949.
CucuMis, 437-440.
Cukra, cukraka (Vinegur), 1108;

Cumdri, 59.

Curnboo, cumbu (Pennisetuin), 603,
869.

Cumin, Cummin (Cuminuro). 442-S,
820 ; . . . Black (Nigella sativa). 283,
442, 811.

Cuprum, see Copper.
curculigo orchioide8, 963.

Curcuma. 491. 500, 773. 788.
Currants. Bengal. 270.

Cursa. 542.

Custard-apple. 71.

Cutch, Catechu, 8-14, 638.

Cutworm, 387.

Cyamopsis psorauoiobs, 449-60, 504,

741, 949.

Cybium, 545-7.
Cydonia, 26, 910.

Cyeree, 665.

Cymbopooon, 70, 450-63, 792, 926,

1046.

Cynodon, 54.

CYPsaius, 114, 464-8, 776.

Cypre88-6a6u/, 3.

Cytise dee Indes, Cytisua patudocajan^

Cytisus Cajan, 196.

Dab (Eragrostis cj-nosuroidee), 54 ;

... (young cocoanut), 361; Data,
1003 ; Dabba, 1009 ; Dabmo, danmo,
743 ; Dabaulo, 462.

Dace, 547.

Dacer karah, 546 ; Dddam-nu-ihida,
909 ; Dadap, 225 ; Dadasal, dadael,

92. 760; Dadhi, dahi, 470, 474-5;
Dddhridn, 903 ; Dadhuri, 538 ; D6d-
mardan. 287.

D.BMONOROP8, 201.

Ddggdl, dogal, 163; Daghuixbdru, 911 ;

Dagru, 21 ; Dahi-chhena, 475; Da-
hiri, 1121 ; Dahmni, 624 ; Dahar-
tdlddd, 204 ; Ddkh, 1112 : Dakhang.
1116; Dakka, 249; DaI (Cedar),

290; Dal (Pigeon Pea), 196. 383,

872 ; Dal (Split Pea). 507. 565, 704,

709, 880-1. 902-3. 1088. 1108.

Daxbboioia, 55, 226. 383, 484-6.

DdtckbU, dartkM. 311; Datla, U;
Dolman, SM : DamAdi. 499 ; />«».

fto. 643 ( IMmM. 777.

DftmmM- (Bom*), 117.

Dammar. Black. 248.

Dammar (Pin* Roun). 30.

Dammar, Whita. 600. 1 105

Dampel, 566; tkmm AyiUt, Dmmm
Daud, 893 t Aw*. 706 ( D^md-UUch.
1063; Dand, 437; DAndakm Mn.
784 ; DandMu, 400 ; Ddndar, 872 i

Dandotu, 484 ; Dandu, 920 : iMmg.
884 : DAngar, 824 : Dangara, 133 :

Dangribet, 201 ; Dani, 770 ; /AMMm-
ma, 909; DantaliM, 171; Dmodia.
108&

Daprkb, 480-7. 862. 868, 924.

DarakhU-hinntUt, 249; Dwrakk$0-tdri,

169; Darai, 103; Dtiromba, 664;
Dararhi, 449 ; Darbahra. 7«0 : Dan
kudrum^ 630 ; Darengri, 914 : Darga,
929: Ddrhalad, 130: Doris, 371,

275, 775 : Darmd, 775, 777.

Dorter, Indian, 141.

i>dru (Beer). 119, 621, 1043: Ddru
(Pomeoaoate), 909 : D6ru-garm,
896 ; Ddru haridra. 782 ; Dtuamuia,
28 : Da$ eacertu, 1080.

Date Plum, Chineae (DiosPYBits), 498.

Date, Chinese (Zizyphus). 1143.

Date. Edible, 760, 777, 882. 929, 1109,

1111.

Date. Wild. 885. 1043, 1046.

Datiya. 141.

Datura. 119, 487-9, 1047-

Datwan, 887.

Daucus, 284. 487-91.
Daudi, 1086; Daudkhani, 1087

Ddula, 886; Daung-aaba, 824
Daungthan. 742; Daur, 1121

Dauri, 290 ; Daurva, 463.

David's Tears, 393.

Dauai, dduH, 1120-1 ; Dosa. 1003.

Deadly Night«luuie, 95.

Dbbreueasia. 160, 164, 924.

Dedhaori janum, 1143.

Doer. 644; ... Musk. 785; ... Skms.
632.

Dega, 132; Deikna, 780; Denutluk,
994.

DENDROCALAMnS. 101, 104, I I
':

Dendu, 399 ; Denga, 102.

Dentoxlde, 1077.

Deo, 197 ; Deobond hawdra, 440: i>aO'

bans, 100; Deoddr, dedwar, see Cedru* x

Dto-gadi, 030 ; Dto kapOs (Cotton),

576. 586 ; Dto ningal, 99 : Dtora, 41 i.

Derris toxipnoA, 546.

Deschoma, 251 ; Dese*^ deti^ dssKi

(country). 595; ... (.\loe), 34; .

(Betel Vine). 892 ; . . . (Cluster llsaa),

449 ; . . . (Cotton). 581, 583-4, 693
. . . (Jute Fibre). 418 ; . . . (SilkwcrmV
995. 997; (Tobacco), 798; .

Dtsi pdi (Jute), 408.
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Desmodium, 863.

Deswal, 407, 418.

Devaddram (Bastard Sandal), 525 ;

Devaddru, see Cedar.
Devil Fish, 543, 546.

Dhai (Tacca piimatifida), 116; ...

(Woodfordia floribunda), 1121 ;

Dhaincha, 892 ; Dhdk, 188-9

;

Dhdkar, 833 ; Dhak chamboi, 486 ;

Dhakkai, 787 ; Dhakki, 14 ; Dhaiim,
909 ; Dhdman, 624 ; Dhan (Rice),

824 ; Dhanid, dhanya (Coriandrum),
427 ; Dhanicha, dhuncha, 987 ;

Dhanla, 22 ; Dhanna, 446 ; Dha-
rambe, 552; Dharauli, 1132; Dhd-
taki, 1121 ; Dhattura, dhatura (Da-
tura), 258, 488 ; Dhau, 71 ; Dhau-
ka-gond. 1121 ; Dhaukra, 71 ; Dhaul,
dhaur (Sugar-cane), 935, 937 ; Dhau-
la-khejra (Acacia), 18 ; Dhaura
(Anogeissus), 70, 188, 1005 ; . .

.

(Indian Millet), 1032 ; ... (Lager-
stroemia), 701, 1005 ; ... dhaula
(Woodfordia floribunda), 1120-1 ;

Dhavada, 70 ; Dhavadina, 1121; Dhea-
phal, 94 ; Dheli, 759 ; Dhenras, 631.

Dhobis' Earth, 113, 359.

Dhohi-ghas, 403 ; Dholi ki gagli, 399 ;

Dhorbeula, 908 ; Dhoti, dhuti, dhotar,

618, 623 ; Dhowda, 640 ; Dhudid
pathar, 562 ; Dhulua, 886; Dhumuriya,
22 ; Dhuna, dhua, 247 ; Dhunchi,
987 ; Dhundul, 755 ; Dhup (Indian
Olibanum), 174 ; ... (Pine tree),

889 ; . . . Himalayan (Jurinea), 821 ;

Dhupada, 1105 ; Dhupadi-enne, 553 ;

Dhupddni, 402 ; Dhur danger, 732 ;

Dhurra, dhaura, dura (Sorghum),
1032.

Dhurrin, 767, 1040.

Dhustura, 488 ; Dhuti and Sari, 1008 ;

Dhuvi, 1121; Dhzo, 733; Dialacca,
1054 ; Diambe, 250.

Diamond, 556 ; . . . Koh-i-nur, 1 ; . . .

Vallum and paste, 561.

Didr, 291 ; Dib, 111.

DiCHOPSis (= Palaquium) (Gutta-per-
cha), 627-8.

Dieng latyrpat (Cassia Lignea), 311 ;

Dik Oil (Anacardium), 66 ; Dikchan,
936-7 ; Dila (Cyperus), 465 ; ...

(Reed), 777 ; Diliya, 22.

Dill, 879.

DiLLKNIA SPECIOSA, 405.
Dilpasand (Luffa segyptica), 755 ;

... (Water-melon), 317; Dimakso,
994; Dimeri, 538; Dingkain, 914;
Dingsa, 888 ; Dingkurlong, 781.

DiosPYROS, 498-9, 546.

DiPCABDI UNICOLOE, 1049.

DiPLACHNE FUSCA, 54.

DiPTEROCARPUS, 128, 499-503,640, 812.

Diseases and Pests, 4, 35, 48, 78, 87,
. 198,. 228-9,, 353-4, 383-7,416, 434,

610-1, 679-80,:.. 686, 727, 742-3,

803-4, 830, 843,^872, 900, 918, 936,
941, 977, 988, 1000-2, 1034-5,
1091-2, 1115, 1117, 1134.

Distiller's Bark, 15, 759, 1047.
Dita-hark, ditain, 60; Diva, 116;

Divi-divi, 71, 191-2 ; Divy-halaaa,
divy-jack, 94 ; Djagomutri, 1032 ;

Do, 1082; Doar, 124; Docha, 250.
DOCYNIA INDICA, 911.

Dodan, 979 ; Dodda-batta, 838 ; Dod-
dadana, 737 ; Dodda-jirage, 887.

DODON^A VISCOSA, 190, 1005.
Dogla, 736 ; Dogru, 1080 ; Dokd, 884 ;

Dokuyenoabura, 46 ; Dola, 562.
DoLicHos, 295, 301, 503-10 ; 770, 871,

880, 882, 1036, 1107.
Dolomite, 710.
Dold Oil, 120; Dolu (Himalayan

Rhubarb), 912 ; . . . (Teinostachvum
Dullooa), 104 ; ... kurta, 628.

Domba Oil, 204.

Dong, 733 ; Dongi, 99.

Donkeys, 751.

Don-zat, 140 ; Doom, 73.

Doorwa Grass, 463.

Dord, 881 ; Doron, 532 ; Dosray, 439 ;

Douro, 1032 ; Doutha, 403.
Doves, 133, 135-6.

Dowla, 640 ; Doyer sadhi, 124 ; Doza-
kaia, 439.

Dragon's-blood, 202.

Drdkshd, drakaha-pondu, 1112; Dral,
169 ; Drek (Persian Lilac). 780 ;

. . . (Pistacia Khinjuk), 901.
Drills, 623.

Drinkhari, 487 ; Dro, 1082.

Drongo, Racket-tailed, 132-3.
Drawi, 290.

Dryobalanops, 244-5.
Dschoma, 249 ; Dua, duan, 180 ;

Dub, 54, 463.

Ducks, 134, 136.

Duck's-foot, 904.

Dud-chhena, 475 ; Dudeli, 531 ; Du-
dhar, 732 ; Dudhi (Euphorbia pilu-

lifera), 531 ; ... dudhia (Wheat),
1086, 1092 ; . . . (Wrightia), 1131-2 ;

Dudhia (Aconite), 20, 23 ; ... (Great
Millet), 741, 1039 ; . . . (Hemp Nar-
cotic), 258 ; Dudi mara, 521 ; Dugu
Goat, 744-6 ; Dukdk kundar, 174 ;

Dukkar, 752 ; Dula, 629 ; Dullooa,
104 ; Dumai, 831 ; Dumba, I'^l,

749 ; Dumbur, dumer, 538 ; Dumki-
mirchi, 890 ; Dummele, 525 ; Dun,
Dundigapu, 700 ; Dungra, 437 ;

Dunkotah kaghuti, 486 ; Dupa ma-
ram, 1105; Dupatti, 311; Dura,
1032 ; Duren, 510 ; Duranfi, 71 ;

Durhie, 542 ; Duri, 135.

Durian, 510.

Durum (wheat), 1085.

Dushtapuchattu, 901.

Dusta, 140 ; Duyin, 510 ; Devaddramy
525 ;.] Dwaaala (Elephant), 697. '
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Dye. Akalb..-. 487: .. Al. 7M| ...
^'- trine. Aniline, 345; . . AallMg,

. . Hut«n, 18U : . . . C'HrthaiaJne.
- . ^U; . . . Chfty-root. 821; .. . Coehi.
neal, 34U ; ... Cutch. 8-14; ...

liuiiilH)};e, 564; ... Henna, 70R

:

. . . IndiKo. 660-86 : ... Kamela,
765-6; ... Lac, Lode. 1053: ...

Muddcr. 927 : . . . Myrubalann. 1074-
5 : . . . Hum, 1051 ; . . . 8appan. 104-
6 ; ... Turmeric, 445-8.

Dyou'a 6driJ«, 1(H) ; Dyva nerma copass,

580; Vzu (Beer). 396. 758; Dtu
(Egyptian Artun), 398.

Eagle-wckkI, 72.

Earth-grasM, 451.

Earthnut, 74, 83, 771, 812, 816.
Ebony {Ebatu), 498 ; . . . Coromandel.

499.

EcDVHANTHERA (Rubber), 661.

Ecorco de Quinquina, 302.

Eddoes. 398.

Edoeworthia, 486-8.

Ee-jin, Ee-yin, 396.

Egg-plant, 1026.

Eggs, 136-7.

Egrets. 139-40.

Eikmwe, 701 ; Eilya, 59 ; Ei»ur, 781 ;

Eiu, 91 ; Ekka (Pony). 751 ; Eld,

eliichi, elechi, 511-7.

ELiEOtARPCS, 28.

Eldkai, 511 ; Eld-kandiee, 514; Elan-
dap, 1143; Eldrtari, eldttari, 511;
Elcho, 65 ; EUmitchum, 326.

Eleocharis, 466.

Elephant, 696 ; . . . Foot. 65 ; . . . Grass,

in ; ... Tooth (Ivory), 697.

Elettaria, 65, 511-7.

ELEU8INE, 78, 257, 510, 758, 988, 1046,

1107.

El hule macho (Mule Rubber), 650;
Elio, 59; Elkaue, 366; EUa-kura,

114; Elokethi, 1027; Elupay, 1072.

Embrevade, 196.

Emery-stone, 428.

Emmer (Wheats), 1087.

Emperor's Seeds, 257.

Emyda (River Tvulle), 1080.

Endi, 1011 ; Eng tree, 600, 640, 812;
En-khyen, 990; Enrui, 499; Enml,

511.

Ephedra, 759.

Er (Phmi), 906; Era, 1011.

Eragrostis, 54.

Mrand, eranda (Castor), 915; Erandi
(Sumach), 914.

Erebinthoa, 295.

Ergot, 456.

Eri (Castor-oil Plant), 916; ... (Silk-

worm), 1011-3, 1144; Ericu, 205;
Eri-muga, 1009 ; Eringolam, 313.

Erinoaia, 610.

Ekiochitok, 229.

iDWNi. i6>. JM^ ni-a. 671.

BRiiiiM.69S.
Erra iUnga* MT : MrragamMaptt -tiktk-

ka.WM.
Kbvca aATiVA. 180. 184.

Erukkom, trukku, S06 ; ErmmM, 4M :

Mrvado» (Ante). 887.
Ervalcnt*. 709.
Ervaru, 4Sa
Ervum {- Lens). 898, 708-9. 90t.
EsYSiTHK (TobMoo ICfldvw). 804.
EBYTHmntA. 40. 84. 2tA. S«9. S79. 383,

894, 1116-7.
^Mi* (FVmnkinoHkae). 174.

E»pmrU>, 103. 4SS. 866. 867-8.
EMence d'OriMi, 647.
Ethiopian RMin, 1054.
EucALYrrtra, 383.
EutJENiA. 625-30. 887, 1005. tOlfi.

1109, nil.
Eulophia, 962.

euonymus, 190.

BuraoEBlA, 49, 630-1. 546. 627. 771.

806.

EtTFODons, 134, 140.

EUTROPIICHTHYH VACHA (BAMM Fish).

642.
EXCJECARIA, 74, 531.

ExoBASiDiuM VBXANS (Blister Blight),

229.1

F
637; WoUti, fohifi.

. SmaU. 811.

FcBnignpcwn

.

Fagdri, Fagu,
1116.

Falcons. 133.

Falgur, 141.

Fan Manufacture. 1 14.

Faraida, 141 ; FarfirAn, 664; Fastiki

kertui, 556.

Fats, 811. 813-4.

Faufel, 891.

Feathers. 138-42.

Fel, 26.

Felis, 632.

Fennel, 212, 551, 820; ..

Fenugreek, FenugrsM-,

666, 666. 820. 1081.

FennentB, 758.

Fbbokia, 26, 28.

Fertilisers and Manures, 767-73.
Fever-nut, 190-1.

Ficus, 383. 536-9. 1000. 1008, 1067 :

. . . Elastica (Rubber), 661-6.

Fig, India-rubber, 651 ; ... Smryna,
537.

FU, 696 : FUfU dardz, 891 ; FilfUgird,

896 ; Filing, 104 ; FU-y-AguUa, 31.

Finch, 132 ; ... Indian or Rose. 133 ;

Finch-lark, 135.

Fish and Fisheries. 539-61 ; . . . Devil,

643. 546 ; . . . Glue. 543 : . . . Kalbm.
542 : ... Maws. 643 : . . . Milk. 647 :

. . . Oil. 545. 812 ; ... Roe. 646 ; .

.

Scales, . . . Skins (Shacrean), . . .
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Tamai-ind, 547 ; ... Tooth (Ivory),

699 ; . . . Walking, 542.

Fistula, Pvirging, 287.

Flacherie, 995, 999, 1000, 1001.

Flachs, see Flax.

Flag-annatto, 143.

Flag, Sweet, 24.

Flax, 719-25, 868 ; . . . Travancore, 431.

Flea-bane, 93.

Floricans, 134, 138, 140.

Flour, 1100, 1101-4.

Flowerpickers, 132.

Flueggia, 546.

Fly-catchers, 132.

Fly, Green (on Tea), 228 ; . . . Tachinid,
1001.

FcENicuLUM, 212, 551-2.
FcENiOR^cuM, see Fenugreek.
Folia Malabathri (Tejpat), 311, 313.

Fonay, 101.

Foot and Mouth Disease, 742.

Forgo-nari, 493.

Fox, 632.

Francolinus (Black Partridge), 133-4.

Frankincense, 173.

Froment (Wheat), 1082.

Fuel, Patent, 347.

Fufal, 83.

Fuller's-earth, 51, 329.

Fumo-crespo (Tobacco), 794.

FuNTUMiA KLASTicA (Rubber), 655.

Fur, 632.

FxTRCR^A, 33, 38-9, 43.

FtrsARiTJM (Tobacco Disease), 803.

Gab (Diospyros), 498 ; Gaba (Castor-oil

Plant), 915 ; Gabina, 95 ; Gabruna
(Check Fabrics), 618 ; Gabur, 2 ;

Gach (Betel Vine), 892 ; Gach (Plas-

ter of Paris), 716 ; Gach-chakaya,
190 ; Gdchi, 885 ; Gach-marich, 267 ;

Gad, 746 ; Gadi-janu, 1031; Gadoreji,

987 ; Gaduwa, 441.

Gadwall (Bird), 134.

Gagali, 73 ; Gdger, 489 ; Gdgli, 504 ;

Gahat (Horse-gram), 504 ; Gahu,
1082 ; Gahung, 1082 ; Gai, gau
(Oxen), 732 ; Gaibogla, 139 ; Gainia,

734 ; Gdjar, 489 ; Gdjarghota, 191 ;

Gajjara-kellangu, 489 ; Gajji, Gajkai,
190-1 ; Gal, 988 ; Gdld, 1053.

Galangal, 60, 821.

Galar tori, 1081.

Galbanum, 535.

Galboga, 888; Gal-chekan, 117; Gal-
dam, 905.

Galena, 57.

Gdli, 664; Galichaa (Carpets), 271,
275 ; Gallah, 202 ; Galla-jari, 1031.

Gaxlinago (Snipe), 134.

Gallus (Fowls), 134, 136, 140.

Galona, 72 ; Gam, 1082 ; Gambe, 144.

Gambler, 10.

Gamboge, 552, 554.

Game-birds, 134.

Gdm,ur, 842 ; Ganara-bhang, 255
Ganda-biroza (Ferula Galbaniflua)
535 ; Gandabiroza (Pine Resin), 889
Gandada, 976 ; Gandalun, 486
Gandel, 96; Gandeli, 1112; Gander
462 ; Gandha, 976 ; Gandha-bend.
459 ; Gandham, 909 ; Gandhi, 462
Gandi, 451 ; Gandord, 884 : Gandum,
1082 ; Ganer, 96 ; Gangai, 755
Gangajalu, 250 ; Gangdjuli, 1086
Gangakuria, 446 ; Ganga toria, 177
Gangri, 581 ; Gangwa, 531 ; Ganhar.
63 ; Ganhel, 96 ; Gania (Jute), 409
Ganja, 189, 249, 260-3, 1040.

Ganja agrestia, 408.
Ganja-gaha, 249.

Ganja aativa {^= Corchorus capsularis),

406, 408.

Ganjdyi, 249 ; Gannd (Sugar-cane),

930, 934, 936, 944.

Gantelu, 869 ; Ganthian, 686 ; Ganyeri,
1144; Gao-ahir, 535; Gara-hatana,
1072 ; Gara-tiril, 499 ; Garbanzoa,
garavancea, garvances, etc., 295, 298.

Garcinia, 143, 812, 1109.

Gardalu, 906 ; Gard bhang, 260.
Gardenia latifolia, 190.

Gard Fish, 546.

Gargan, see Garjan.
Gari-kulay, 564; Gariofilus (Caryo-

phyllon), 527 ; Garjan (Gargan or
Wood-oil), 499, 501-3 ; Garjara, 489.

Garlic, 58, 1110, 1141.

Garnet, 428, 559, 716.

Garri (Rice), 824 ; Garri garu, (Bam-
boo), 99 ; ... (Lignum Aloe), 72 ;

Garur, 140.

Garvance, see Garbanzos.
Garvi (Eleusine), 518.

Gas, Chlorine, 56 ; ... Coal, 344 ; . . .

Liquor, 48 ; . . . Mond or Water, 347.
Gaahagaaha, 846; Gathd, 1137; Ga-

thiri, 525 ; Gatine, 1001 ; Gatra-
bhanga, 252 ; Gaud, 1061 ; Gaudi
1044 ; Gaukungchi, 192 ; Gaumedi
527 ; Gaungchi, 1 ; Gaunri, 1080
Gaur (Indian Bison), 733 ; Gauaam
980 ; Gavari, 248 ; Gavuldu, 269
Gawn, 1082 ; Gaya (Guava), 907
. . . (Betel-nut), 83 ; Gaya-babul, 14.

Gayal (or Mithan Ox), 644, 733.

Gazara, 489.

Gazelle, Indian, 644.

Gebeli, 1140.

Geese, 134, 136.

Geh, 428 ; Gehun, 1082 ; Gela-mdh,
196.

Gelatin, Gelose, 695.

Gelotophyllia (Laughing Leaf of Pliny),

259.

Genaau, 496 ; Geneo-puUu, 843 ; Gen-
gri, 484.

Gentiana Ktjrroa, 405.

Geor, 531 : Gera erumi, 732.
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Qcranoil, 462. 467.
Ckirani-• i'"^ V

...y.

Otrgeh' _. . ... ,: .ruling Tnw),
631; ... (8uaMl» nudiflurtt). 114 :

Oeru, gerwar, 1091 ; Oeva, 631 ;

Ohafiz, 492 ; OkdU. 902 : Ohan-
gra. 1107: OhantA, 402; Qha-
ram, 842 ; Ghariam, 704 ; Oharln,
73; Ghati, 433: Ghattaa, 1125;
' '

'
\ 4U1 : Qhavum, 1082.

CI !hi; (/AMira. 930: (;;berHn.

i;; . '..ncru, 981 ; Ofci'tfi. Oil ; Ohi
(Uhee). 118. 120, 168. 281. 399. 409.

473. 478-82. 666. 739. 742. 812-6.
986. 1088. 1105.

Qhia-taroi, 766 ; Ohi-kunv6r, 60 ; Ohi
nalta pdt, 406 ; Ghirta-kunvdr, 69 ;

Ohoda, 1120: Ghogal, 466; Ohol-

dahi, 475 ; Ghora, 100 ; Ghora tnttga,

882 ; OAoro nim. 780 : Ghorara, 936

;

OAore-sann. 409: GhorkpuUi, 662;
Ohorpalia, 748; OhotdU, 766;
Ghoaha-latd, 755 ; OAota. 268 ; UAi^
tdghauha, 654; OAHto. 470. 478;
&/iua, 930 ; Ghuidn, 446 ; OAum.
1082; OAun^ 751; OAur*. 113;
Ohurkee, 73 ; OAummAa. 316

;

Ghwareahtai, 906 ; Oiagra, 931 ;

6iam, 291 ; Oidar-ddk, 906 ; (TtciAro.

437.

GlOANTOCHLOA, 103-4.

Oih, gihun, giun (Wlieat). 1082 ; Oil

(Oay). 327 ; Gila, 190 ; Oilcu, 906 ;

Gilaundah, 117; Gilike mora, 537;
Oingeli, Gingelly. Bee Sesame.

Ginger, 48. 60, 446. 497. 113&-43;
. . . Black. 1 142 ; ... Mango. 443.

Ginger-grass Oil. 451-67.

Oingi, gingi-lacki-lacki, 249 ; Qini
gawat, gini huUu, 843 ; Qinjil-achi-

lachi, 249 ; Ginsi-khiav, gin ain, 1 139.

GrRARDiNiA, 151. 161-2. 250. 924.

Oirbuti, 95 ; Otun, giyonaaba, 1082.

Glass. Potash. 49.

Glauber's Salt, 56.

Glue. 695.

GbCKLINA ARBOREA, 49, 1012.

Onathiet, 138 ; Gniet, 889 ; Qnua, 531 ;

Qoa-mircha, 265.

Goats, 644, 743.

Goat-antelope, 644.

Goat, Pcuhm, 744 ; ... Persian Wild,

131, 743.

Goatsuckers, 132.

Oobaria, 23 ; Gobia. 101 ; Oobli, 3

;

Gobriya, 22 ; Goda, 99 ; Goddu
tunga, 466 ; Godhi, godhuma, 1082 ;

Ctodi-batml, 3 ; Oodumai, gddu-

mulu, 1082; GodHnika. 775; Go-

ghari. 583-4; Oogu. 630. 1036;

Gohum, 1082 ; Goindu, 499 ; Goira,

16; Gokal-dhup, 248; Gola-bet,

202 ; Golabjam. 163 ; Golafula, 742 ;

Oolatnethi, 467 ; (?o^p. 925.

Oo-

I
Gold ThrwKl. 406.

Indian. 461 ; | OoK. 742 ; (A>li ^anfo, Ml » OoHaM.
Ul«; Oof Wirt <. 4«6( (Mpam,
Mtphat, 770; 0«m, KM}; Oam*t^
64 : Oomodr. MH.

Oomula Fibr*. 91.

OimdAima. 8M ; Oirndttla, H46 ; (Am*.
406. 409 : OooakopuOy, 648 : <;»p«.

101 ; Oora, StA. 1107 i Oonekakn.
976 : (/•foifea, A6S : Ooral, 044 { Oora
i(m4. IIS; Qor&n, 293: (fonion.

ASl; C/onoo, 99; Oo«m. 610;
OotAom. 9iK> ; Ooa^iodm. 902.

Goasampinu, Ootsympin**, Oottypioffi,

621. 671.

OoMYi'iUM. 669-624. 812. 924.

Oolu, 89 : (/ourdbo. 643 ; 0<mri, 1044 ;

Oowr*-^ 201 ; (Tour-lola, 141 ;

Qmtnibaii, 120; Ooyor. 141;
Mn^, 96.

Gracilakia (Agar, agar), 096.

Qrackio, Indian. 133.

Grain. Muak, 786.

Grains d'Ainbrette. 029.

Gram. Common or B«ngal (Ctc«r

tinura), 295-302. 607. 698. 003. 643.

704. 706. 726. 728. 835, 917, 1037,

1089. 1097. 1 109 ; . . . KabtUi, 290-9

;

. . . Cow, more correctly Cow Pe«
(Vigna Catjang). 1036. 1107; ...

Green (Phaoeoluji radiatus), 882;
. . . Horse (Dolichoe biflonu). 300-1,
603-7.

Ghana riNA and G. sylvkstbis, 347.

Grape Fruit, 326.

Grape-vine (Black Hamburg. BUok
.Monukka, Faquira, White M«*o»-
dine. Whit« Portugal). 1043. 1040.

1109-10. 1112-20.

Grass. Bermuda, 463 ; . . . Blue. 403 ;

. . . Cuba, 1031 : . . . Eeparto, 103. 432.

866. 867-8 ; . . . Ginger. 461 ; ...

Guinea. 843; ... Johnson, 1031;
. . . Lemon, 467-00 ; ... Perfume
yielding. 460-61.

GrtMMTM. 1000-1 ; 1007.

Gravanoos. see Oarbonxos.
Gray-fowl. 134.

Grebes. 142.

Gkevillka, 383.

Gbkwia, 624. 924.

Onm (Barley). 042.

Grisamber, 04.

Groom, 201.

Ground-nut. 74-03, 226. 477, 741. 96(w
Grouse, 134.

Grub. Bhick, 387.

(/fundi (Caetor). see ilraud; (Steer (Oold),

606 : Qua, 83.

Qvaiacum offldnaU, 484.

Guano. 138, 709.

Gudr (Cluster Bean). 449 ; ... (Hone-
gram). 604.

GuAva Cheeee, 907.

Queh, 740 ; Quda, guia, 931 ; (7ii49>
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tvach, 313 ; Ouga, 499 ; Ougal
' (Shorea), 990 ; Ougala, gugal, gug-

\
gal, gugar (Commipohora), 400

;

Ougal dhup, 248 ; Guggar, giiggula

(Boswellia), 174 ; Guglt, 1105 ;

Ougul, see Ougal dhup.
Guinea Corn, 1031 ; . . . Fowl, 130 ; ...

Grass, 843.

Gtjizotia abyssinica, 506, 625, 812.

Oujar, 95 ; Gu-kikar, 14 ; Oukul,
gukkal, see Ougala; Gul (Sugar), see

Our ; ... (Woodfordia floribunda),

1121; Oula (Pinus), 889; Gulab,

guldh (Rosa), 925-6 ; Gulab-jaman
(Eugenia), 526 ; Oulal, 195, 1080

;

Oular (Ficus), 538 ; Gul-bodla, 1051 ;

Gulga (Nipa), 776 ; Guli (Capparis),

264 ; Oul jalil, 492 ; Oulli (Coral),

989 ; Oulli honli, 14 ; Oulmirch
(Piper), 896 ; Oulu (Sterculia), 1051.

Gums, Resins and Inspissated Saps
(Extracts) : Almond, Plum, Cherry,
etc., 905-6; . . . Amritsar, 15 ; . . .

Arabic (European), Barbary, Blue
Nile, Kordofan, Mogador, Morocco,
Senegal, Soudan, Suakim, etc., 15-8

;

. . . Arabic (Indian and East Indian),

Ghati, 2-6, 16-8, 290 ; ... Areca,
89-90 ; . . . Asafetida and Galbanum,
633-6 ; . . . Bael, 26-7 ; . . . Bassora,
Hog, Katila, 95, 168, 1050-1; ...

Bdellium (Indian), 400; ... Benja-
min (Benzoin), 1052 ; ... Burmese
Varnish, 779-80 ; . . . Camphor, 244-
7 ; ... Catechu, 9 ; ... Dammar
(Black), 247-8 ; . . . Dammar (White)
(Piney Varnish), 1105-6;
Dragon's-blood (East Indian), 202
. . . Dhaura, 70-1 ; ... Eaglewood
Resin (Ligniim Aloes), 72 ;

Frankincense (Indian Olibanum)
174 ; . . . Oarjan, 501-3 ; ... Gutta
percha, 625-8 ; . . . Hanza, 14-5
. . . Indian-Hemp (Bhang, Gharas
Oanja), 258-63 ; . . . India-rubber,
647-60 ; ... Kino, Bengal (Butea)
189 ; ... Kino (Pterocarpus), 908
. . . Lac, 1053-66 ; . . . Marking-nut
981 ; ... Mocha-ras (Silk Cotton)
168 ; ... Nim and Bastard Cedar,
780-1 ; . . . Opium, 845-61 ; . . . Pial.

188 ; ... Rusot, 130 ; ... Siris,

45-6 ; ... Tacamahaca, 204

;

Tragacanth, 95.

Gumlacre or Gumlack (Tachardia)
1055.

Qummadi, 441 ; Gummi Gutti, 17

Oumuti, 91 ; Gun (China or Rhea
Grass), 144, 152, 161, 250 ; Gun
(Yam), 494, 496 ; Gunara, 842

;

Gunch, 543; Ounda-gilkt, 120;
Oundhabena, 451 ; Gundra (Sac-

charum arundinaceum), 929 ; . . .

(Cyperus rotundus), 465 ; Oun-
" droi, 310 ; Gunduaani-ghelu, 903

;

Oungoli, 326 ; Ouniyun, 283 ; Gunj,
250 ; Gunjhd, 1 ; Ounnia, gunny
(Sacking), 161, 409-10 ; Ounober,
888 ; Gun-serai, 310 ; Our, gul
(Coarse Sugar), 170, 293, 399,
807, 886, 931, 941, 945, 1109-10;
Ouraniya-alu, 493, 496 ; Gurapu-
badam, 1050 ; Gur-bhdnga, gul-

bhanga, 250 ; Ourellu, 625 ; Ourgi-
yah, 461 ; Ourgu, 901 ; Gurgur, 392 ;

Gurial, 139 ; Ouri-ginja, 1 ; Gurjat
ganja, 261 ; Gurmdla, 287 ; Gurwa,
16 ; Gute, Gutherewan, 742 ; Outi,
1005.

Gutta-percha, 205, 530, 625-8.
Gutta-pulei, 627 ; Gufti bira, 755

;

Guvar (Cyamopsis), 449, 871, 949,
1141; Guzhad, 95; Owal kakri,

1081 ; Oman, 902 ; Owon, 144, 250 :

Gyawa, 104.

Gymnema tingens, 664.

Gyngey, 666.

Gynocaedia odorata, 546, 1067.
Gyo, 980.

Gypsum, 53, 534, 716, 771.

H
Habenaria, 963.

Habet, 445; Habshi, 1116; Habuah,
896 ; Hadice, 572 ; Hddru, 499 ;

Hadua, 446.

Haenugreeb, 1081.

Hahik, 561 ; Hain, 837 ; Hainojom, 97.

Hair, 188, 273, 1121-31.
Haita, 1118 ; Hala, 914 ; Halada, 445 ;

Halda, 294 ; Haldi, 445 ; Haldi,
156 ; Halim, 903 ; Halja, 445

;

Hallali, 633.

Halochabis, 114.

Haloxylon, 113-4.
Halpa, 102 ; Halra, 1073 ; Halud, 445

;

Hdluk, 748 ; Halvi, 518 ; Halviva,
70 ; Halwa, 929.

Ham and Bacon, 752-3.

Ham (Monal Pheasant), 141 ; Hammez,
295.

Hamp, hampa, hampr, hanaf, hanf,

hanfr, hemp, 249.

Hana, 430.

Hancornia, 655.

Handia, 757 ; Hankus, 543 ; Hanza,
14 ; Hdraka, 506 ; Haralu, 915 ;

Haramay, 144 ; Harbara, 295 ; Har-
barbara, 14, 17.

Hardwickia, 502.

Hargild, 140 ; Hari (Apricot), 905

;

Hari (Hemp), 250 ; Haridli, 463 ;

Haribaval, 15 ; Harido, 1132 ; Hari-
drd, 445 ; Harik, 868 ; Hariman-
dkakani, 295-6 ; Hariman Vkaka.
296; Hari-rud, 114; Haritaki, 251 :

Haritala, 92 ; Harnauli, 915 ; Haro,
531 ; Harona, 197 ; Harrd, hdr,

1073 ; Haruan, 542 ; Haaaru,' 881 ;
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, Haahal,. l(i ; Haaiaunthi, IISO;
HnAfxiih. y.\H :

//—..•.. 7«>2.

Hat Miimildctiii.
, 21». 114.

Hatana. I(l7:< : // 1\ 1 : Hutu-
ma(ji, 3\Hi ; Hmnja, 4"J7.

Hawks unci HnwUinR, 133-4.
Hh , Coiuitantinoplc, 428.
H' I. 20«.
Ht"ii\\ r>]iiir, .»(.

HebaUu, »4 : Hrbu, 27«.
Hkkv. .... M, 77(}.

// SI 3.

Hi
;

^, H«8.

Hemiiyllia, 19().

Hemileia. 384. 367. SOP. 387.
Hemp, Ambari, ambadi, or Det^fan

(Hibisoii8 canuabinufi). .105. 630, 924 ;

. . . BowstrinR (Hanaevieria Rox-
burghiftna), (»75 ; . . . (CannabiN Ha-
tiva), (Henipt> : Barren. Charle, Fiin-

ble. Russian, Siunnier. Steele, Win-
ter). 19. 249-r>(). 284, 812, 816. 924,
1040, 1047 : ... Manila (Mtuui,

textilis). 44-5. 256. 43tl. 790, 924 ; . .

.

Mauritius (Furcra>a gigantea), 43;
. . . Perennial Indian (Abroma au-
gusta). 1 ; . . . Pua ur Nepal (Maoutia
Puya). 163; . . . Rajmahal (Mart*-

denia tenacissinia), 774 ; . . . Sisal,

Henequen. Sacqui or Sacoi, Yashqui
or Yaxqui (Agave), 31, 39. 436. 924 :

. . ., San, sunn (Crotalaria juncea),
Bombay, Brown, False, Jabbalpur,
Salsette, Sind, 254. 25(i, 430-7 ;

. . . Tachanamoo, 254.

Hendedisom horec, 664.

Henna, Henne, 706. 821.

Hennup, 249 ; Hemil, 316.

HEPTAPLErRUM HYPOLEIH-UM. 30.

Herdn, 915 ; Herba sancta minor, 793 ;

HermodactyU 398.

Herons, 139-40.
Herpa, 161.

Herring, Indian. 546-7.
Heaar, 538 : Heael, 70 ; Heahmi,

heshim, 130.

Heteropanax fraoraks, 1012.

HeTEROPOOON CONTOBTU8, 70.

Hevea (Rubber), 649, 666-7.
Hewar, 15.

Hiapu, 144.

Hibiscus (Abelmoschus), 786 ; ...

(cannabinuB). 251, 430. 605. 630-1,
868-9, 871, 924. 1036 ; . . . (tiliaoeus).

776.

Hige, 498: Hi/U, 65: Hikai, 1S8 ;

Hikal, 288 ; Hila, 552 ; HUikha.
1073 ; HiUa (Fish). 540, 542, 544-

5. 547 ; Hiltut, 533 ; Hilwa, 248 :

Himbawthi, 269: fftmru' (textile).

1125; Himsi-mire, 890; Hinah.
249; Hindi-bdddm. 1073: Hhuii-
revand chini, 912 ; Hindi-aanna
(Senna). 288: Hindwana, 317:
Hing. 534 : Hin^dri, 1036 : Hinye.

116: UimaU, 708; JV«^M^ «t-4{
Hingu, him^u, ftSS>4; Blppal'
ttentU, 78fi : Hippa. 117 : HM, MM t

Hirada, 1073; UMdokki, MM t

Hinika. 666 ; thra-kmak, 4MI ( iUnk,
4mi : Hiriya-eKa. 4A9.

HlTC'MK.NIA (AIUNA. 444.
Hitun. IN)8 ; Hlawo, 700 : Hh m,

906; Htotkung. 90«: Hmanthim, SIO;
Hmxuftik. 71 : Hnan, t»Ml : Hiymgi-
net. hn4$nifyi-phu, MM : Hobdra (Hoa-
bmrm BuaUrd). 140.

Hog-guina, aee Ouim.
Hogld. 777.
Hoga, 762 ; Hog-tragaoMith,aMOttm».
Hoi, 778.

Hoi.ARRHEXA. 40. 640, IISS.
/' 'rgrAum, Me 8or|[^um vulgMIL
/ <i. 408 : HoUomt, 000. . t

I KiAN. Edible. It2.
I 1 138.

/i
. >noa (C'ioer). 206.

H(»ney. 128. 1109: Honey-aucker. 1S2.
Houpoea. 132. 142.

Hopdri, 83.

HOPEA odorata, 128.

Hops. SulMtitutee, 750, 1047.
HoRDEUM (Barley). 40. 640-4. 1046.
Horec. 504.

Horn. HommeaU 644-6.
Hombills. 142.

Horse Radish. 784.
Horses. 749.

Horui-aurat, 161.

Hosiery. 623.

HoUe godhi. 1084. 1099 ; Houne, 908 ;

Hotpalo, 1009 : Hpetye, 151. 161*;

Haae-dan, 92 ; H'aang. 707 : Haa-
nwtn, 445 ; Htenru, 889 ; Hubahee
angur, 1114; HuchcheUu. 606, 625 ;

Huda, 104: Hudhud, 142: Huklm,
hukah, hookah, 09. 362. 646, 777.

811, 886. 1063; Hukm cAtA 884;
Hukna, 140; Hulga. .j04 ; HuU,
525 : HnUe, 504 : HuUu kal>bu, 037 :

HuUuvh, 1072; Huluparia. 520;
Hum, 140 : Humez, 295 ; Hummatu.
488.

HoMULUS LupcLUS, 759. 1047.

Hunaae. 1066: Hundi, 1039; Hundi-
bet, 201 ; Hunghua, 277 : H^i.
908 ; Hunia, 748 ; Hunt koku.

130; Hitnna, hunu, 710; Huro.
1063 ; Hurali, 504 ; Hurgalu, 294 :

Hurraaa, 1044; Hurraa, 1107;
Hurrial, 134; Hurriba. 133: &w-
Mtnt. 1118: Ht4Mi. 1052: A/u/u

paria, 520 ; Hyamaraka, 1131 : Hyan,
746.

Hydrindigotin. 682.

I

/oyra, 931.

Ibex. Hitnalaviui. (V(4, 743.

/rAa. 1121 ; Ichnl. 886; /(UoM MW,
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762 ; Iddallu, 333 ; Ikam, 707 ;

Ikar, 929 ; Ikh, ik, ikhari, ikshu,

930 ; Ila (Mackerel), 546 ; Ila,

ella-kura, 114; Ilang-ilang, 821;
Ilavam, 521 ; Ildyechi, 511 ;

Ildyechi-ddne, 65 ; Ille, 198 ; Illipi,

117, 120; Illupei, illupai, 116-7;
Jlta, 103 ; Ilva, 69 ; Imphee (Sor-

ghum), 929, 1041 ; In, 500 ; Jnan,
144; /n6o, 500; Inchi, 1139 ; /nd, 915.

Indaconite, indaconitine, 23.

Indarjau, 1131.

Indian-grass Oil, 451.

Indian Nut, 351.

India-rubber, 383, 647-60.
India-rubber Fig, see Ficus elastica.

Indican, 682.

Indico, see Indigo.
IndicoUite, 563.

Indiglucin, 682.

Indigo (Indigofera), 49, 115, 447-8,
660-85, 770-1, 955; .. . Assam (Stro-

bilanthes), 1051 ; . .. White, 712.

Indigotin, 682 ; Indirubin, 682.

Indrdcdna, 251 ; Indrasana, Jndra-
asana, 249, 252.

Indra's-food, 251-2.

Indrdyan (Citrullus Colocynthis), 316 ;

Indrayan (Cucumis trigonus), 440.

Ingani, 762 ; In-ge-li, 546 ; Inguva,

534; Inhame, 496; Inji, 1139;
In-kohe, 600.

Insects (Insecta), 685-6 (Economic),
686 (Parasitic); see Diseases and Pests.

Iodine, 50.

Jonone, 458.

loras, 132.

Ipom(EA, 686-8, 822, 1120.

Jppa, 116-7 ; Irai, 204 ; Irakalli, 103 ;

Irdo, 700 ; Ire, 655 ; Ireval-chinip-

pdl, 664; Irhu, 116; Iroi, 732;
Irojdppu, 926 ; Irpi, 116 ; Irul, 103.

ISATIS TINCTOKIA, 663.

lahadi, 991.

IscHvEMUM, 98, 115, 188, 694-5, 776,

865, 868.

laer, 905.

Isinglass, 642-3, 695.

Iskil, 1049 ; Ismad, 72.

Isonandra, 628.

Isoprene, 649.

Ita (Wild Date), 885 ; ltd, (Soap Nut),
979 ; Itchumpannay, 885 ; Iti

jitengi, 484 ; Ivak-chdr, 48.

Ivory, 695-9, 775.

Iwara memadi, 555.

IXORA PABVIFLORA, 190.

Ixtle Fibre, 44.

Izkhir, 461.

Jacana, 134.

Jack-fruit (Artocarpus integrifolia), 66,

87, 94, 899.

Jaconet, 623.

Jade, Jadeite, 560-1, 716.
Jddi, 1068 ; Jadu palang, 113 ; Jadvar,

20 ; Jadwar, 491 ; Jafra, 142 ;.

Jdfran, 429 ; Jagala, 1044 ; Jaga-
laganti, 499 ; Jaggery, jagara, jagra,.

170, 293, 361-2, 714, 928, 931,
952, 1111 ; Jaghi, 141 ; Jagni, 888 ;

Jagya dumar, 538 ; Jahazi, 978 ;.

Jai, 96 ; Jainamaz, 275 ; Jaiphal
(Indian Walnut), 47 ; ... (Nutmeg),.
791 ; Jalalia, 1086.

Jalap (Ipomoea Purga), 686.

Jalap, Indian (Operculina Turpethum),.
822.

Jdli (Cane), 202 ; . . . (Cassie Flower), 14

. . . (Filagree Screen), 715 ; ... (Gum
Arabic Tree), 3 ; Jalla bet, 202
Jalpai, 511 ; Jalyniar, 294 ; Jdm
526 ; Jdma betud, 100 ; Jamdl-gota
437 ; Jdmdli, 1086 ; Jaman Plum
525-6; 1005, 1109-11; ...(Pome-
granate), 909 ; Jamana ( Bird Cherry),.

906; Jamani, 1110 ; Jamawar (Tex-
tile), 1 1 25 ; Jamba (Cannabis sativa),

249; ... (Guava), 907 ; ... (Eruca
sativa), 180, 184 ; Jambava, 526 ;^

Jambho, 180 ; Jambiri, 326.
Jambosa, 525-30.
Jambu, jambul, 526; Jamdani (Textile),

618 ; Jamnapari, 745 ; Jamowa, 675
Jandgi, 555 ; Jandel, 96 ; Janewa^
54 ; Jangal ka parungi, 911; Jangal
murgh (Jungle Fowl), 134-5, 140
Jangi (Indian Hazel), 428.

Jangli (=Wild) agar, 73 ; . . .-akrot, 47
. . .-baddm (Indian Almond), 1073
. . .-badam (Sterculia foetida), 1050
. . .-bhang, 225 ; . . .-bhindi, 629
. . .-chi-chdndd, 1081 ; . . .-haldi,

443 ; . . .-methi, 991 ; ... pipli, 538
. . .-piydz, 1049 ; . . .-suran, 65
. . . -takla, 288 ; Janhe, 868 ; Janjida
252 ; Janthori, 755 ; Janumjan, 1143
Jao, 100.

Japan Wax, 914.

Jara, 915 ; Jardmkush, 462 ; Jardmld,.

887 ; Jarang-gigi, 543 ; Jurat, 142 ;;

Jargadi, 392 ; Jargi, 1121 ; Jarhan,
832 ; Jari (Cotton), 577, 581, 594 ;

. . . (Ficus religiosa), 538 ; Jari,.

Jerry (Indigo), 665 ; Jaria shorUr

973 ; Jarikha, 882 ; Jam, 1003

;

Jarul, 701 ; Jarvo, 1003 ; Jdsavanda,
629 ; Jasha, 930.

Jasminum, 820-1.

Jasper, 662, 716.

Jaata, 402 ; Jasund, 71 ; Jdsut, 629 ;

Jata, 405 ; Jaiamdnsi (Spikenard),.

792 ; Jatamansi, Indian (Cyjjerus

rotundus), 463, 466 ; Jati (Bamboo),.
100 ; ... jatri (Mace), 791 ; Jatiko,

1121.

Jatropha, 699-700, 1012.

Jatuka, 633; Jau, 116; Jauandra,
1032 ; Jav, 640 ; Javandla, 1032 ;
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Javasa, 720; Jave, 1121; Javt
godhi. 10S4, 1090; Javi, 90:
Jawdne, 29« ; Jawdahir, 033 ; Join',
UO; Jawolutn, 134.

Jay. Blue. 132. 13l>-40, U2.
Jayd, 251 ; Jayttnti. 987 ; JoMkfNUa,

yaypd/, 437 ; Jazugri, 71 ; Jt^l^oku^
7((4 : Jei. 96 ; JfJtu. 480 ; Jtlochi^
1143; Jeniudu, 531; Jmtappa,
janapa, 430; Jfnu. 128.

Jeqiiirity, 1.

Jtranutnis, 887 : Jenuaffna, 90(J ; Jrn,
192 ; Jerry, aoe Jari ; Jeru, 1001.

Jesuit's Bark (Cinchona), 302-10.
Jethi (Cotton), 581; ... (Rice), 832;

JeuKir. 135, 141 ; Jewary, 1032.
Jew's Mallow, 405.
Jhadicha-mitha, 48 ; Jhampi, 2 ; Jhatl

1073 ; Jhajhinda, 1081 ; JAara
824; Jharberi, 1143; Jhar-lca
namak, 48 ; Jhilma, 831 ; Jkingd
754 ; Jhinwa, 833 ; Jhiritut, 22
Jhonki, 392; 7A<$to. 40U ; J/tu/a«,

115; Jhungara, 843: JAu/, ;7iu(o,

y'A^to (Jute). 406, 410; J»a, 249
Jihang, 1143; Jldi-tndmidi vittu

Jidi vdte, 65 ; Jigurana, 141

JilUdu, 205; JiWt (Baniboo), 99
Jinjali, jinjli, see Sesame ; Jinjini
662 ; Jinaonge, 1 96 ; Jiotith-mati

292 ; ytrd, yiraJbo, jlrana, 442
JiVoA, 716 ; JirhiU, 294 ; Jitangi,

484; Jt/t, 774: Jivadali, 525
Jo6o. 629.

Job's Tears, 392-8.

Jorf. 1084; Jo/u, 249; J070, 1060;
Jo-kul, 785; Jom, 121; Jonaria
(Wheat), 1087 : Jondhala, 1031 :

Jdrvihariya, 869 ; Jon-khar, 48 ;

Jonna, 103 1 ; Jonua, 538 ; Jotia,

100 ; Jotft, 538 ; Joico, 100 ; Joivari-

haUi, 584.

Judr, jowdr (Indian Millet), see

Sorghum vulgare ; Jubla, 463 ; Judi,
581 ; Jugijugi, 132.

JuoLANS, 700, 812.

JuA», 821.

Jujube, 1143-4.

Juno/a, 1132 ; Junoi, 430.

JuNCUS, 432, 461, 466, 776.

Jungle Fowl, see JangeU-murgh.
Jungra, 312; Junri, 1132; Junaong,

526; Juri, 114.

JmtiNEA (Himalayan Dhup), 821.

Jurkanddlu, 161 ; Jusabar. 330.

Jute, ;«ito (Corchorua), 405, 866, 868,

924, 1027-8 ; . . . Amercan (Abutilon

.4vicenna), 2.

J«/t7t, 61 ; Jutta (Villebrunea), 164 ;

Juvani, jurani, 285 ; Juun, 629.

Jyree Tea, 45, 237.

Kaat-amunak, 699 ; KabiUt-chini, 890 ;

Kabaing, 293 ; Kabdl, 884 ; Koftorra,

264 : KabotuHf. 1061 i JbiMar. 462 ;

Kakbu, 990 i ICatofiM. 667 : JTAIri
276 ; KaUKimg, 700 } KaMi 666

;

ICofrMlor, 124 2 X<kA. 469 t iCaaftalni.

1079 : Kaclum. 499 : Kathmmg, tS :

JCarAora, 466 ; Kaekeha tkoro, 672 ;

Kaekehi, 296 ; JCocAAur. 449 : Kaeh-
htkk, kitth-kHta. 7H7-H: KaakmAi,
kit ' ' i

/

'

.
; Katakn,

*'•- «^MMbii).
9; AucoM (r.KV|>iiu.' 296L
788. 1140: XocAura. 1 ikai,

1073 : Kadatai, 205 ; i_ 1096-
1100: ... (B«nfd UeMn). 266:
Kadali, 701 ; A'a£iM4 6«1 : iCMM.
1034: /Cadc/u (LacpBiiAria). 70:0
Kadtt, 420 : X<K<t. 1 108 : KadU, 295 :

Kadtambal, 248: ICodu (Cu^a-
mom), 512 : K(tdu (Squaah Oourd).
441; ...khaiur, 781: ...^>o^
706 : Kaduva-pal. 631 ; Xaifd
865; Knffr,^ mnrieh, 266; Kd/ilr
244; / (3; Kagara, 930
Kagdiu. Ihendor, 28 ; ITa
yAutS 4ti7 ; laighxi-nimtbu^ 326
iCflVW^' ranJkel. 661 ; KagK, 9
Xogtt, 26; Kahd, 445: KoAnom*,
583-4 : Kahno. 1087 : /CaAru^>. 64
Kahruba. 1 105; ^CoAu. 1072; /CaAioaA
364-5 : Kaiar, 888 ; Kaida. 777
iCatV (Blue Pine), 888 ; ... (Uiina
layan Ibex), 743 ; Kaim. 638
Kaimu, 121 ; Kaindal, 136: Kaing,
111.

Kainit, 771.

Kaiyeni, 401 ; A'o/t, 186: Xd;^ 141

/Ca;7», 937, 942; Kafra, 1051
XdArcK-Ata, 191 ; Kakadi, kakdi,

kakkarik (Cucuiuis utilimimua), 439
Kakari-kai, 438 ; Kakar-nngi, 914
Kaka-tati. 498 ; Kakhan, 470
XaibAi, 679; KoJbivUdnrirai. 686
Kaknai (Cucurais sativua), 439
Kdknaf. 1120; Kikrti, kdkranngi,
901 ; Kakri, kakur, kankur, set

Kakadi; Kdkun. kakuni. 988. 1136
Kala-ala, ( black-ginger), 1 142 ; iCola

betchnag. 21 ; /^a^a6a»<fu, kaUbol.

59; Kalachi, 191 : Kdid-dana. 686
. . . dhaturd, 488 : . . . i^iniia. 936
Xo/oAo, 638; Xdid Aoldi. 443
£a/ai, 433; .... kaii, (Quicklime),

710; ... -ka-pattar (Limeafeone),

710; Kalajerah. -MfoA. 283; kdtd

Ura. 811: Kalak. 90; Kalaka,
270: Kdlakado. 1131: /TdiaJxU.

000 : /Co/a ila/iMi. 081 ; Kaiakut.

21 : A'otomaU-. 1 1 18 ; Kdldmari^ 696

:

A'a/atn6aJt, 325; Kakmut, 976;
Kalame, 838 : iCoiamoAru. 21 :

Kdid-mucAa, 1031; KtOanagkmar,
311; XoZonyan. 317: Kmkmgo,
265: iCalafvu. 496; ^4fa*fiMn<iib.

kdla-nun, 66 : /Cotopo. 360 : Kola-
pai, 296 : Kahr, 61 ; ICoJamM.

1163



INDEX

484 ; Kdla sdkd, 405 ; ... salajit,

873 ; ... shim, 248 ; . . . ahira, ahalfa,

1001 ;.. . -siris, 46 ; Kalath, 504 ;

Kdld-til (Niger Seed), 625 ; Kala til,

kala-tel, (Sesame), 981, 983 ; Kala-
titur, 134 ; Kala trumba, 532 ; Kala-
wah, 742 ; Kalaw-hin, kalawthce,
1067 ; Kala-zoun-si, 97 ; Kalbir,
487 ; Kdlbondi, 1039.

Kale, 182.

Kalengi-canajava, 249 ; Kalein, 191
Kalfah, 314-5 ; Kalhenyok, 821
Kali, 1116; Kali, see Kalai
Kalia, 103 ; Kalichas, 275 ; Kali-
dudhi, 441 ; Kdli-ghds, 463 ; Kdlij,

135 ; Kali-jadi, 936 ; Kali-ka-
chuna, 710 ; ifaZi yfci gagli, 399
iCdfo" kushal, 1087 ; iCaK Zara, 774
Kdli-munnu, 327 ; Kalinhak, 325
Kalinda, 316 ; Kalinga, 640 ; Kalin-
gad, 317 ; Kalin, 271, 275 ; Kalinae,
393; ifd/f Hngr, 911; Kalivi, 270
Kdlkaahundd, 288 ; Kalkaatari, 629
XaZ/a fearw, 100 ; Kallar, IQl ; ifaWz
530 ; Kdlmeg, 69 ; Kalmi-adk, 686
Kal mungil, 102 ; Kalo-bikhuma, 21
Kalon, 903 ; Kaldnji, 811; Kalpam
(Hemp), 249 ; ... (Substitute for
oil), 27 ; Kalpayin, 499 ; ifdZtin,

1107; iiCaMna, 833; Kaluwara, 498.
Kamddh, 833 ; Kamdkd, 780 ; Kama-

rakha, kamarangd, kamrangd, 97 ;

Kamarkaa, 189 ; Kambild, 755 ; Kam-
bili-puch, 785 ; Katnbu, 78, 603, 869
Kamela, kamala, 55, 755 ; Kamfer,
244; Kamhyem, IQO ; Kaminian, 1052
Kamld-nebu, 322 ; Kamma-regu, 94
Kamohi, 887 ; Kamrup, 1005
Kamugu, 83 ; Kamun, 442 ; ifdmw-
mZi, 326 ; Xan, 270 ; Xana, 929 ;

Kanabira, 249 ; Kdnagi, 791 ; Kanak,
1082 ; Kanakaphdla, kanaka, 437 ;

Kanal-myle, 140 ; Kanalu, 196 ;

Kanaq, kanaa, 249.

Kanara Nut, 352.

Kanbdr, 354: Kan-bhendi, 755; Kanch,
563 ; Kanchan, 1005 ; Kanchana, 565;
Kan-che, 930 ; Xonc/iit^rat, 1051; ifan-
rfa (Onion), 58 ; ... (Tacea pinna-
tifida), 116 ; ... -godda, 65 ; Kandal
kema, 534 ; Kdnddmiruga-mirattam,
908 ; Kdnddr, 990 ; Kandeb,
204 ; Kandiara, 276 ; Kandika,
1144; Kandir, 249; Kandla, 121;
Kandur, 902 ; Kangar, 1080 ; Xan-
grAt, 2 ; Kangji, 537-8 ; Kdngni,
988 ; Kangra, 1031 ; Kangu (Italian
Millet), 843, 988 ; Kanha, 1072 ;

Kanhlyem, 1051 ; Kanhya, 538 ;

Kanja, 190; Kdnjika, 1108; Xan-
jiram, 1051 ; Kank, 1082 ; Kankala,
890 ; Kankar (Cassia Flower), 14 ;

. . . (Lime), 608, 711 ; Kankura, 144 ;

Kankutake, 554; Kanli-kund, 116;
Kanmar, 979 ; Kannuchi, 888.

Kanoff, 630.

Kanrai, 1051 ; Kdna, 930 ; Kdnaa,
401 ; Kdnsi (Saccharum spon-
taneum), 930 ; ... (White Brass),
402 ; iCan«, 249 ; Kanta-dlu, 496
Kanta bana, 99 ; Kantaka, kantal
kanthdl, 94 ; kantala, 3 1 ; Kantali
kakuri, 439 ; Kantali-kela, 787
Kanta-airia, 45 ; Kantemath, 63
Kanthan, 486 ; Kantidri, 276
Kantoairayo, 15 ; Kanvi, 583-4
Kanyin (Spurgewort), 47; .. .

(Dipterocarpus), 499, 501 ; JCan-
yingok, 500.

Kanyin Oil Tree, 501.

Kanyoung, 501 ; Kanyun, 834 ; iTan-
zai/;, 116.

Kaolin, 330.

Kaon, 988 ; Kaoria, 3 ; Kaparda, 989 ;

Kapardaka-dhaama, 710; Kapaaiya,
629; Kaphitki, 164 ; Kaphle, khapli,

1084, 1087; Xapi, 364; Kapieriet,
144 ; XapK, 755.

Kapok, 521, 571.

Xapai, 160 ; iCap<i, 804 ; iCdpiir, 244 ;

Kapurkachri, 776 ; JK^ar, i;arM,

(Rice), 836-8 ; iCar, A;arar (Saf-

flower), 276 ; iCara, 640 ; Karafa,
72 ; Karail, 102 ; Karain, 902 ;

Karaka, 1073 ; Kdram (Carbonate
of Potash), 48 ; Karam (Myrrh),
400 ; Karampu, 527 ; Karan, 785 ;

Karanfal, 527 ; Karangalli, 9 ;

Karangi, 1066 ; Karang kunthrikam,
248 ; Xaranj-cake, 948 ; Karankuaa,
462 ; Karapu kongiliam, 248 ; iiCa-

ran, 141 ; Karaundd, 270, 1005 ;

Karaung, 1 90 ; Karawya, 284 ; iiCor-

6o, 732 ; Karbuz, 437 ; Karchi,
640 ; Kardi, kardai, 276, 278 ; ifore,

498 ; Karedha, 1073 ; iCare ^fcafefew,

937 ; Karekai, 270 ; iCare7, 264 ;

Kareta, 991 ; iCari, 333 ; Karigo,
317 ; Karijirigi, 811 ; Karikata,
139 ; Kari manjal, 447 ; Kari-mara,
499 ; Karim-polam, 1080 ; Karingi,
1132; Karinthagara, 908; iCdri^,

440 ; Karivana, 646.

-KarA;, 102 ; Karka, 111 ; Karkach,
963; Karkandhavu, 1143; Karkaya,
1073 ; Karkom, 445 ; Karmabrea,
532 ; Karmah, 882 ; Karmai, 120 ;

Karmaranga, 97 ; Kama nebu, 325 ;

Karnipa, 930 ; Karoton, 490 ; Xa-
roi/a, 284 ; Karpa rog, 1117; ifar-

pdad-i, Kdrpdai, 522, 570 ; Kdrpura,
244; iCarra, 485; Karruwa, 313.

Karah zaih, karahu, 911 ; Kdrai, 716 ;

Kartdl, 1031 ; Kdrttu-kizhangu, 489 ;

Karu, karuvelam, 3 ; Kama, kar-

ruva, 310, 313 ; Karui-taroi, 755 ;

Karumbu, 930 ; Karun, kimu, 999 ;

Karunai-kizhangu, 65 ; Karun-
gandan, 98 ; Karunkdli, karunthali,

498; Karun-ahiragam, 811 ; Karu-
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uniate. 488; Knrvi, 1117; Karvila.
264 ; Karuxil. 71 : Kana—Ul, 188 :

Kartva-tu, 31U.
K<u (Indian Homp). 249; Kda (8«r-

chiu-inn HpontHnuuni). USO; Kditd,
030, 1 122 : A'fMai, itri#t. kan, 392-S :

Kasaile, H3 : Kaaajot%ar, 860

;

KAnamarda, 2H8 ; Kasar, kemir,
278 ; Kasaraka. 1051 ; A'cMci, 393 ;

/Ca^cru. 4mi: Kashfa, 174; #C<mA-
i(:a«A. 846; A'fuil^ul. 402; /Commi/.
130 : Kastnirajannul, 420 : Xd«d*ldi.
Jtd«»n^. 288 ; KantKit, 532 ; XoMoi-
6t7. 396 ; Kasarr. 882 : Kcuuwnar,
980 : Kaatura, 785 ; A'cwfuri-Mkmcl*,

629; A:(i«um6o. 276: Kantria,
466.

A'a/. 365; Kata. 1001 ; Katuntl>i. 553 ;

A'a/(«n (Cotton). 571 ; Aoton (White
8iIk-Cotton), 621 ; Katanga, 99 ;

Katappa, 1073 : Xataibanat. 843

;

Katdrd, 936; Kalaria, 831; Xa-
taridabooa mah, 880 ; Katauai, 99 ;

A^oich, 577 ; KotetHila, 31 ; A:o<A, 10,

1 1 : Aa/Aa, 8 ; Kdthal, 94 ; Kathia,
kathi, 1086. 1093 ; ... -dhfndor. kath-

ttoUt, 29 ; Kathiya bhanq, 254 : Kathol,

919 : Kathdn, 833 : Kath-ahim, 248 ;

A:a<Au, 532 ; iCa/i (Cutch), 9 ; . . .

(Indigofera Gerardituia), 115; ...

kardi, 278 ; Xo/f&i. jfca/«ra, 1051 ;

Katil belati, 578 ; Kat iUujiei, 627 ;

Katira, 95, 168, 1051 ; Katjang
(DoHchos Lablab). 508 ; . . . (Ground-
nut). 74 ; Kat-karang, 190 ; Kat-
kari-muga, 1009 ; Katki, 405

;

Katkura, 1003 ; Katmanli. 121 ;

Katsatoar, 521 ; KatUU-ka-chuna,

710 : Kattan, 720 ; KaUhia wala, 978 ;

Xa«i mamiu, 627 ; A:o/<ra, 120

;

Ka«M, 1072; ... fcarf«i, 132, 140;
KdttuUi, 1049 ; KdUup-pipudal,
1081; Kattu-yelek-k(iy, kdtu, 65;
Katxi-bharuja, 252 ; Katukarohini,

640 ; Xdrwf. 440 ; Kdtydl, 124.

Kaudd, 1049 ; Kauka, 102 ; A^aiit-

Anyin, 1039 ; Kaukkyi, 838 ; Xauit-

nym, 101; Kaukyin, 838: Kaula.

441 ; Kaulanji, 1110; Kaulia babul,

3 ; JToundo/, 1081 ; A^aunj^. 760

;

iTour, 264 ; Kauri (Cluster Bean),

449 ; ... (Shell). 989 : Kaura-ro,

1 14 : jKam. 364 ; Kavadi, 989 ;

Xawif, 269; Kavandala. 1081;

Kaviang, 1053 ; Kavika, 526 ; A'ari-

Arattt. 498 ; Kouw. 364 ; Kawa ule.

102 ; Kawriya, 22 ; Kdyam, 634 ;

jCat/e/, *:yc<, 651 ; Kayik, 743 ; Xoy-
•nww, 103 ; Kayu, 72 ; Kayur, 618 ;

XoiM, 161 ; Kea, 111 ; Keeara^ 429 ;

. iCecAu, 608; Kechubang, 488;
Kedari chua, 63 ; Keeraal, kherml,

kireal, 10, 11; Keiao, 902 ; AViiV.;

888; Kejur, 885; A^etcAi, 610;
Xftune Oil, 47 ; Kila, 787 ;. KtUp

Aat. AM. 610 KeOM, MSt ff^to«.

K«lp. fiU.

JC«/m. 291 ; KelwMra^u, 618 { Kmm.
AS4; Kemba, AM; Xmid. S4II

;

X«mpM (Cut«h Tre*). e : . . . (ClflOitoe
ooracMw). ASO: ... (IUmI 8an«l).
629: Kmda, IM : iCm^ 4M

:

Ken€vir,kmnip,kttt»yr, 249: /Cmmmo.
101 ; Kttmla, ISO : Xwrtf (Cadw).
291 ; KmtUn, 046 ; Ktri, 161 ;

Ktrmerutk, 98 ; KemtM, 1064 ; JTrr
mor. 140: /Ccmont. 626.

KaR>«ene, 464. 457. Ml 2. 872-U. 1000.
Ktrouhtimbi, 880; Kerra. 1061.
KnoopHORuit Lkkkii. 628.
Kermti, 392 : Kene. 708 ; AiSmt, 429 :

KrMiri. 838 ; Kesari dot. 902 : Keseru,
1012 : A'mu. 916 ; Ar«ur. 466 ; K^gi,
188 ; Kethe. 1008 ; Ae/ib. 31 ; KetAa,
keva. kewi. 99 ; Keiuki, 777 ; Amm.
720; Keura, ktora. keori. 188. 777.
821. 1133 ; Kivar, 618 ; Kemr. A20 :

Keyan, khabbu, 930 ; Kejfini, k^tmg-
m. 201; /CAoAium. 912; iCAa</.

khadar, 767 : Khaghal. 688 ; iCJkafo.

123 : Kkaipok, 707 ; AAair (Coleh).
8 : ... (Cyniboi>ogon JwaranaoM).
462; Khajalya rog, 1117; Khai&r,
116. 882 : Khajuria. 937 : A'Aa/<<r iba

bokia, khajur munj, 884 ; Khojuwa.
564 : A/uiJka. 1068 ; Khdkha*. 840 :

Khdkra, 189: Khali-matan. 1127:
Khaiis. 1143 ; AAam. irAam-u/u. 492.
496 ; Khamdl. 886 : Khamaxora.
1120; KKam-ldkh, 1053; /fAamo.
913 : Khamrak. 97 ; Khand. 952 :

Khanda, 930 : Khandaharihing. 635 :

Khaniarut, 1132; AAandu (Garden
Pea). 903 : AAandu (KingfUher).
139 : AAan^, 102 ; /CAan^om J^Adr,

113; Khanjak, 902 : Khanpuri, 684 :

AAanr. 9.')2 ; Khapli, 1084. 1087:
A^A^r. 113-4: AAdra. 906; iCAoraJt

885 ; Kharbuja, kharmuj. 437 ;

Kharbtiza. 269 ; AAarcAu. 774 :

Kharda rog, 1117: Khdrrk, 604:
Khareu, 911 : A'Adrrza. 276 ; AAar«.
ArAan'nun ((Mauher's Salt). 66 ; ...

(Medicinal Clay), 3.H0 ; . . . (Sugar-
cane). 937: AAdrt f< -ilphate).

51; ...-lani, 114: rf*. 710:
Kharjura (Wild lJ..u ,, ,..,.,; Khar-
jura, 1044 ; Khark, 206 : Kkawra.
330; AAurnitmj, 316; KAdr mmtu.
54 : Kharya-mitti, 710.

AAcua. 081 : Khus-kha*, 110. 462.

686. 775, 778, 1 106 ; KAoMniA. 636 :

Khastila, 846 ; Khatta, 326 ; KkaUu,
715; AAoM. 707: XAan. 461;
AAayon. 1026; Kktiifk. 1063;
Khenda, 498 ; KhenU, 1 16 ; KAcr.
988 ; AA«n, 1086 ; AA«r%(l. 892 ;

AA4-«(iri. 607, 703. 829 ; Khtam, AI6 ;

Kluttor 624 : iCA««. 779 ; Kkmrn^u,

lies
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538; Khilima, 275; Khira, 439
Khirni, 1131 ; Khirva, 915 ; Khnap
99 ; Khoidai, 1053 ; Khoiru, 9

Khonch-bogla, 139 ; Khor, khori

khor, khor-ka-khor, 14-7 ; Khotbir
A21 ; Khowa, khoya, 473-4 ; Khubani
905; Khud, 1060; Khuma, 1051
Khunbut, 14 ; Khund, 751 ; Khungi
deva, 578 ; Khuni, 269 ; Khunti.
674-5, 680 ; Khunuk, 488 ; Khurdani
625 ; Khurat, 742 ; Khurma, 882
885 ; Khurpakka, 742 ; Khurti, 449
Khushab, 115, 884 ; Khusro-ddru, 60
Khyen-seing, 1139; Khyir, kir, 410.

472, 475; Xio, 211 ; Kiahong, 779
Kiamoni, 526 ; Kiang, 1139 ; Kiari,

264 ; iCifei bidaru, 102 ; Kich-chitick-

kizhangu, 444 ; Kichri, 709.

Kickxia elaatica, see Funtumia elastica,

655.

iCie/, 249 ; Kienki, kyinki, 163
Xijfcar, 2; XiH, 915; XtA;ra, 311

iCt7, 578 ; Kilam, 73 ; Kilangu
1028 ; iCitor, 291 ; Kilataka, 470
Kilchia, 140 ; Kilkila, 139 ; iCiMar

115; XiZW, 141; Killingu, 1049
Kilmora, 130; Kilonj, 911; Xife

710; XtVtos, 115; XiZit, llQt ; Kim
520, 758 ; Kimbu, kimu, 999
Kimri, 537 ; Kimti, 325 ; Kimukht
547 ; Kina-kina, 302 ; Kin-dur,

kinif, 249.

King-fish, 541.

Kingfishers, 139.

Kinnab, hinab, 249.

Kino "Tree, The true (Pterocarpus
Marsupium), 189, 908; ... Bengal
(Butea frondosa), 189.

Kinton, 311 ; Kiparoy, 144 ; Kirdmbu,
527 ; Kiranda, 347 ; Kiranj, 988 ;

Kiranti, 100 ; Kiraruga, 868 ; Kirda,

kndtii, 58; Kiray, 114; Kirbut,

317; Kirchern, 295; Kirfat-ed-

ddraini, kirfah, 314 ; Kiri, 293 ;

Kirkm, 547 ; Kirkiria, 311 ; Kirm,
kirmaz, kirmddna, 347 ; Kirmai,
1053 ; Kirmdld, kirmdri-owa, 93 ;

Kironli, 204 ; Kirrari, 293 ; X»r«,

249 ; iiCiXA, 398 ; Kirydt, kiryato,

69 ; Kiahdr kundur, 174 ; Kiahmaahi,
1110 ; Kiahta, 910 ; Kiamia, kiaumi-
auchettu, 1112; Kiari, 142; Kittul

Fibre, 170, 187, 286, 429 ; Kiydai,
316 ; Kizaz, 563 ; Kizhkdy-nelli, 887 ;

ifZoei, 144.

Knapios, 249.

JCntss, 496 ; Knol-khol, 182 ; ifoa,

1003 ; Kobbari, 350 ; iCofet, 182 ;

Aoc/i, 746.

KOCHIA INDICA, 114.

Kochinda nari-vengdyam, 1049 ; Koda,
104 ; Kodam, kodo, kodod dhan,
868 ; iCode, 518 ; Xodi, 686 ; /Codi-

mun-dirrip-pazham, 1112 ; Kodi-
pullu, 457 ; Kodmurki, 1131 ; Kodon,

519, 845, 868; Xodm (Eleusine
coracana), 161, 197, 518, 835 ; . .

(Paspalum scrobiculatum), 868, 871
Kodu (Cyperus corymbosus), 466

(Lagenaria vulgaris), 700
Xodzo, 186.

Koel, Indian, 133.

iCoeZo, 333 ; Xogar (Holarrhena), 640 ;

Kohala (Barley Alcohol), 1043-4

;

. . . (Pumpkin), 441 ; /•Co^ii 133 ; ifo/ii

fcAangr, 256 ; Kohila, 133.

Kohl-rabt, 182. •

Kohumba, 780; Koia-pipali, 113;
Koir, 9 ; Koiral, 120 ; Kokabdlarz
(Mica), 781 ; Kokah, 136 ; Kokam,
kokum Butter, 479, 553, 812 ;

Kokha, 981 ; iCoitA;o, 45 ; Kokku,
139 ; Kokwa, 101 ; iCoZ (Bee), 124 ;

/Cdi (Walnut Tree), 700; XoZo
^-cndc, 546 ; Xoton, 889 ; Kole-
roga, 87-8 ; Kolhena, 833 ; XoZi,

140 ; Kolidr, 120-1 ; Kolijdna, 60 ;

Koliaha, 547 ; Koliaaura, 1003 ;

Kol-jen, 124 ; XoZsa, 333 ; Xotea-
ka-pathar, 762 ; Kom, 95 ; Kombu-
pudalai, kommu-potta, 1081 ; Kom-
buthem, 124 ; Komri, 140 ; Komunkua,
890 ; Xdn, 95 ; Konam, 545-7 ;

Kondeh pitta, 142; Konegi, 123;
Kong, 429 ; Kongki (Himalayan
Cherry), 907 ; ... (Marking nut
Tree), 981 ; Xoni, 988,

Konopj, konople, 249.

Konraik-kai, 287 ; Koomlah Pine, 67.

Kopra, see Copra.
Kora (Setaria), 988 ; Korah, {Corah)

Silks, 1014, 1024-5; ifomi, 465,

467 ; Kora-kdnda, 59 ; Korak-bet,
201 ; Korala, 120 ; Korani, 902

;

Korattai, 1081 ; Koreki-jhar, 465 ;

Korkkar, 249 ; Koaa (Water-vessel),

402 ; . . . (Saccharum spontaneum),
930 ; /fosen, 393, 396 ; iCos/ia, 406 ;

Koahtd, 406 ; iCosi, 739 ; Koaaa, 89 ;

Koatum, 980 ; Koaum, koaumba
(Schleichera), 980 ; Koautteni, 128.

Kotamalli, 427 ; Kotanpam, 1082 ;

Kot-aralu, 547 ; Kotaaa, 733 ; iCoie

(Bees' Dammar), 128 ; Kothamira,
427 ; Kotian, 627 ; -Ko<o (Pinus),

889 ; Kotoha, 99 ; Kottai, 65

;

Kottei, 915 ; iCo^u, 532 ; Xoug'
kuombi (Bixa), 142 ; Kouahikaha,
400 ; Kovaria, kowaria (Cassia

Tora), 288 ; Kovidara, 121 ; Kowri,
kaoria (Acacia arabica), 3 ; Koya,
1066 ; Koyelah, koyala (Coal), 333.

Kraidone, 204 ; Kraipang, 201 ; Kra-
muka, 83; Kreu, 911; Xrmfir, 202.

Krios, 295.

Kria, 496 ; Kriahna-jirka, 283 ; ...
mirtika, 327 ; ... -<eZ, kaia-tel, 981 ;

iCnas, 493 ; iCn<s, A;nte, 494.

Kroton, 915.

Krowai, 311; Krumbal, 538 ; Kahard,

1166



INDEX

M\ ; Kaluiri Idvtma, 57 : Kamud,
720-1.

Kfltaka neahatUh, 773 ; K<u*r, 640 ;

Kudri, 832; KuarpuHo, 440 s Ku-
bara, 83 ; /Cu6ra. Me Kund4^ ;

Kubyakmn, 1080 ; /CtMO, fctMO, JaOMU,

251 ; Kmh, 044, 746.
Kiieherohs, 205.
Kuchkiir. 740 ; KucA/d, lOftl ; Kmim

(ConesHi Hark). 640; ... (Oarden
Pen), 903; ... (Jttinan Plum),
526; Kuddia khdr, 171; Kudoly
kempa (Cicer), 295; Kukar (Dio-
spyros inontunu). 4".H> ; Kuhar (8und
(iroiise), 134 ; Kuhila, 29 ; Kujari,
202; Kiik, knkan (Datea), 886;
Kukad-vd, 755 ; Kukarphali, 92»

;

Kukndr, 84r). 847 ; Kukri (.M«l<m),

439; ... 1132; Kukur-alu. 493;
Kukydn, 882.

Kul, 1143: Kula-dammar {Ctuiarinm),
248 ; Kulat, 504 ; Kuldwan, 902 ;

Kuleae, 393 ; Kidi begun, 1027 ;

Kulinfdn, 60 ; Kulja, 746 ; KuUiada,
128; XM/Za-JtiM. 638 ; XuWu (Dio«-

coroa), 496 ; Kulluk, kuinu, 101 :

Kidnar, 716; /Cw^n, 902: KiW/A<,

kurthi-kalai, kurti (Dolichos), 504,

871 ; KuUu, 532.

Kum (Tragacnnth), 95 ; Kumad, 930 ;

Kumal, 1 ; Kumdri, 59 ; Kumba
kdr, 838; Kumbala, 441; Kutnbi,
kumbir (Careya), 269, 1005 ; Kttm-
bulukay (Erythroxylon), 525 ; Kntne-
riah, 697 ;

' Kumhrd, 130 ; Kum-
kuma, 755 ; Kumla (Cratasva), 429.

Kiimmel (Caraway), 284.

Kumpta, 584 ; Kumra, 441 ; Kumta,
16; Kiimtia, 18; /wuncumo-p««aJtt,

879 ; Kund, kurkund (BcBhmeria
nivea), 144: Kunddlii, kubra (Oir-

ardinia), 161 ; Kunddnu{}a, 700

;

Kundapula, 120 ; Kundi, 736 ; Kun-
dot, 121 ; /Cwruirtit^m, 248 ; Kundur,
1 74 ; Ktindur-rtimi, 902 ; . . . Kundur
unaa, 174; ... saitar, 174; Kungi-
liy'am, 1105; Xunjrw, 845; Kung%u
manu, 429 ; iiTun/ (a design in ahawl-

weaving), 1127; Kunjad, kandur
(Pistachio Nut), 902 ; . . . (Sesamuin).
<»81 ; Kunfcu/iM, 979 ; Kunkuma tmo

Kurkum ; Kunnadi, 563 ; iTim-

pyaung, 1039 ; Kunro, 913 ; Kunti,
83 ; Kuntali, 128 ; Kttntela, 787 ;

Kunti (Cipsalpinia digyna), 192 ; . . .

(Dammar Bee), 128 ; Kunurakkam-
piahin, 174 : Kunyoe, 891 ; Kunzad,
902; XupaA:, 133.

KuPEROS, 466.

Kuppal, 66 ; Kuppi, 887 ; Kuragu-
mangjal, 142 ; Kurai, 466 : A'uro-

*-on, 518 ; /Cwrdi, 121 ; Kuro
paaupu, 447 ; Kurang, 774 ; Kurbi,

1031.

Kurchi Bark, 640.

ICuryu/, 100; /CwrJrM (Banyan TVm),
037 : . . . (MallutuM plalippmwnafa),
766 : XurirMm, IcimirufNa (Ooeua),
4t9: XnrlnMi^ •»• Kumd i Kvek
HSMm, llitt yurwMiy. Ill: Kmr-
pAra-tila" Kurm, 640 i Kmr-
MMnteilk y

'•: Kurthi-kalmi,

kurtif MH* /CurfwNi. f76;
/Chtm, 406 ; /CuruM^ 74H ; Kitru-
mia, 270
313; K:

Kus, kaaa.

B«uin).

994; A'

Kuahm-or
J:<UM. 910;

Kurutvl. 42K: Kummdu,
'.26.

-im ponl*'
Anb.),

ir. 930

:

'JU.i , /viiit/knit, 4t7 ;

Kusi. 498: ICuMiri.
14 ; Kitfubi, 276 ; JCimmmh immwi6o.
i)ttM«Mi6a, JptMum6yoeM (OarthanuM).
278. 278: Kuaumb (SohlMehw*).
980 : KuMwar, 935 : Kuawari, 1003.

X«< (SauMurea). 821. 980: Kulaja
(Holarrhena). 640 ; KuU, 9 ; Kuttla,

kuthi (CarthamiM). 278; KuAi-
rekai, 1026; Kutia, 1143; KitU&l
(Daphne (>leoide«). 486 ; ... (Wilha-
nia Humnifera), 1120; i^'"'-'- '>47

:

KtUino. 99 ; Kutki ( Pani •).

845, 869; Kutn, 571 ; / IH;

Kutu, k'u-tu. 211; Kuiuka, Me
Kutoja ; Auiun (Guwypium). 571.

Kuva (Curcuma), 444 ; Kuva mavu,
773; Kui'dra. 59; Kuwdra, 449;
Xut/aun<7u>a, 103 ; Kuza khand
(Sugar-candy), 953 ; ... mitri

(Egyptian Sugar), 952 ; Kuzbarak,
427 ; Kuzburai, 276 ; Ktoar (Vitia

vinifera). 1112; Kyakatwa. 09;
Kydn, 930 ; Kyankchin, 61 ; iiCya-

thaung-wa, 100 ; Kyaukpauk, 742 :

Xyaul^AOTn, AryauixAawny, 951 ;

Kyaung-wa, 104 ; Kyay-gyot, kyay-

ta-ma, 141.

Kydia, 962.

Kyeinga, 202 ; Xyeir, 393 ; Kyelio,

kyelowa Bamboo (DendroeaUmus
Brand isii), 101 ; Kyetmauk^ 793

;

Kyetpanng, 059 ; Kyetau. 915

:

Kyaoor, kaaeru, keaur. keshur (Scir-

pus Kysoor), 406 ; Kyun (Tectoc*),

1068 ; KytPai, 732.

La6a (Bauhinia). 120-1 ; Ixibang, 527.'

Labbo (Kalban Fish). 642. 544-5.

Lab-guraniya (Dark Purple Vara).

493 ; L(U>lab (Dolicboe LabUb). 50f,

-10.

Labumain. Indian (Cani* Fiatuk^f
287.

Ldc Idkk, (Tachardia laocft). ftS-4.

200. 447. 537. 777. I05i-66. 1144;
. . . Button. 1061-2 : . . . Dye. 447 ;

. . . Garnet. 1061-2 ; . . . Seed. Stick.

1060.

Lao Tree, 980.
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Lacca, lacca Sumetri, lachetta, laka,

see Lac.
Lacha (a quality of Saffron), 430.

Lachnostebna (Cockchafer), 387.

Lacquer-work (Burmese), 779-80 ; Lac-
work (Indian), 1063-4.

Lada, 891, 896 ; Lddu, 323.

Lady's Fingers, 631.

Lagenakia, 440, 700-1.
Lagerstbcemia, 701, 1005.

Lagh, 688 ; Laghu, lauha, 72 ; Laghune,
486 ; Lahar, 196 ; Ldhi, 1037 ;

Lahra, 869 ; Lai-hak, 183 ; Lajward,
561.

Lakh, see Ldc ; . . . (Lathyrus sativus),

601, 703-6, 1037 ; Lakhar (Rhus),
914 ; Lakhiya (Borax), 172 ; Ldkhori
(Lathyrus), 704 ; Lakkos chromatinos
(of the Periplus), 1054 : Ldkshd,
lukshd-taru, see Lakh ; Lakucha, 94

;

Lai (Ruby), 558 ; Lai ganna (Sugar-

cane), 936 ; Lalai, 45 ; Lalakie, 144 ;

Ldl ambdri (Rozelle), 629 ; La-lawa
(Musk-deer), 785 ; Lal-berela, 991 ;

Lal-bethl, 293 ; Ldl-bherenda, 700 ;

Lal-bhopali, 441 ; Lalchumi, 204

;

Lal-devddr, 294 ; Ldlindrdyan, 1081 ;

Lalio (Cotton), 584 ; Ldlkd, 518 ;

Ldl-khair, 9 ; Lal-marcha, 265 ;

Lalsag, 62 ; LaUhakar (Country
Sugar), 952; Lama, 121; Lamai,
124 ; Lamajjaka, 462 ; Lameb, 98 ;

Lamjak, 462.

Lamp Oil, 358, 625, 860, 876, 916, 986.

Lamshing, 888; Land, 113-4; Lana
batu, 456; Lanan, 114; Ldnang,
1116; Landibe, 200.

Landolphia (Rubber), 657, 649.

Ldng, 598, 704 ; Langa, 527 ; Lani,
113-4 ; Ldning, 1112 ; Lanka, 441 ;

... sij, 531.

Lanquas (Javan Galangal), 60.

Lap'het, see Letpet.

Lapis Lazuli, 561, 663, 716.

Lapongdong, 1053.

Laportea, 162, 924
Lapsi, 1137; Lapta, 952; Ldr, 439;

Laranga, 320.

Lard, 701-3, 752, 812-4.

Largd, 914 ; Ldr-kdna, 903 ;

Larks, 132-3, 135.

Lasan, 58 ; Lasania, 562 ; Laser, 533.

Laserpitium (Asafetida), 533.

Lasiococca symphylli^fOlia, 190.

Lasiosiphon eriocephalus, 546.

Lasniydn, 562 ; Lassi, 476 ; Lat, 201 ;

Lata kasturikd, 629 ; Latang, 101.

Laterite, 61.

Lathyrism, 705 ; Lathyrus sativus,

300,507, 598, 601, 703-6, 902, 1037;
Lati-am, 660 ; Lationj, 60 ; Latkan,

142 ; Latni, 177 ; Latri, 703 ;

Lauki, 700.

Launea, 1091.

Laung, 527.

Laurel (Machilus odoratissima), 1009.
Ldvana, 963 ; Lavanam, 963 ; Ldvan-

chd, 1106; Lavandon, 60; Lavanga,
lavinga, lawang, lawanga (Clove),

527 ; Lavanga (Cinnamon), 313 ;

. . , patte, 311.

Lawsonia, 821.

Layo-gundli, 842.

Lead, 402.

Leaf, Indian, 313.

Leather, 632 ; ... Sambar, 639.
Lebleb, see Lablab, 508.

LECANiuivr (Coccidae), 229, 386.
Leek, 58.

Leha, 195 ; Leik-kyae, 1079 ; . . .-pyen-

won, 1079 ; Lein, 720 ; Lelin, 125.

Lemon, 325 ; ... Oil of, 327.
Lemon Grass, 457-9 ; . . . Edible, 459-

60 ; ... Oil, 457, 821.

Lentil, 708, 726.

Lendha, 869.

Leopard, 632.

Lep (Plaster), 95 ; Lepi (Rice), 829-
30.

Lepidolite, Lepidonelane (Mica), 781,

Leppett, see Letpet.

Leptoptilus dubius (Adjutant), 140.

Lesu (Ficus elastica), 651 ; Leteku,

783 ; Letkop, 1050 ; Letpan, 168 ;

Letpet, Leppett, Lup'het (Tea), 235-6 ;

Lettok kyi, 640 ; Lettouk thein, 1132.

Leucas Cephalotes, 483.

Lewa, 856 ; Li (Pear), 910 ; Liasada,
755 ; Libu (Sour Lime), 326.

LicuALA Peltata, 500.

Lignum-vitce, 484.

LiGUSTicuM (Mathosan ferment), 759.

LlOUSTRUM ROXBUBGHII, 1047.

Likh, 140 ; Likh-ar-u, 906.

Lilac, Persian, 780.

Lim (Blue Pine), 888 ; . . . (Moulmein
Cedar), 290.

Lima or Duffln Bean, 880.

Limanza, 888 ; Limba, 780 ; Limbarra,
781; Limbu, 325; Limcit,, 114.

Lime, Carbonate of, Limestone, 709-
10, 712, 771.

Lime, Soiu", Limetta, Sweet, 326.

Limonene, 284.

Limonum (Lemon), 325.

Limpdka, 326.

Linen, 721-6, 868.

Linga potta, 1081.

Linnet, Indian, 133.

Lino, 720.

Linoleum, 282, 814.

Linon, 571, 720-1.

Linseed and Oil, 719-21, 725-31, 741,

770, 812, 817, 924, 1097.

Linu, Linum, Linum usitatissimum
see Linseed.

Lipiah, lipic (Villebrunea), 164.

Liquidambab obientalis, 61.

Liquorice, Indian Substitute, 1.

Litchi, lichi (Fruit), 793.
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Litharge, 707.

IAtho«permon (Cois), 89t.
LitiiuiB, 48.

L1T81KA. S44, 100»-11.
Lit wa, 822 ; Lobak, 912 : Lobeia, LoImo,

lobiyd. lubia, lobot, lobhya (Doliohos
Ltihlub), 508 : . . . (Vigna Catjaiur),
879, 1107.

Locust, 686.
Lode {Lodh) Tree, 196. 766, 788, 1063.
Lohari, 499 ; Loheru, 1068 ; Lota^^Mura,

69.

LoLixjM, 267.
L6n, 063 ; Lontpho, 188 ; Ldnff, 627 ;

Long ka morick, 267 ; Lont (Moniil
Phojisant).

Lophophorus refulgens. 135, 141.
Loquat (Fruit), 621.
Ldri (Ficus religioea), 639.
Lorikeet, 109, 133.

Lotd (Hindu vessel). 402: . . . (Melo-
calamiis coinpactiflorus), 103.

Lotan (Tumbler Pigeon), 136.
Lovage (Indian), 285.
Love-lies-bleeding, 63.

Lovi, 94 ; Lowa, 538 ; Lubdn (Benzoin),
1052 ; . . . (Indian Olibanum), 174 ;

Lite, see Ldkh.
Lucerne, 778.

Luckeh, luqqun (Fan-tail Pigeon), 136 :

Luckmuna, 96 ; Lud, 290 ; Ludduga,
see Lodh.

LUFFA uBOYPTIACA, 49.

Luit-man, 890 ; Lukh (Typha). 777 ;

Lukoi, lukoikhun (Villebrunoa), 164;
Luli, 542 ; Lulingyaw, 311; Lu-
mam, lumang, 1003 ; Luna, 71 ;

Lunak (Suseda fruticosa), 114;
Lundk (White-goose-foot), 293

;

Lungi (Pheasant). 142 ; ... (Tur-
ban). 618; Luni, 906; Lunkaika,
1081 ; Lupung, 1072 : Lutki (Indian
Hemp and Alcohol). 258 ; Lutni, 178.

Lyciimi (Berberis), 130.

LvcrUM EUROPJBTTM, 967.

Lywai, 123.

M
Ma, chu ma (China-grass), 144

;

ma, chu-ma and n-ma (Cannabis),
251 ; Ma (Safflower), 276 ; Mad
(Mango), 764 ; Maar (Cocoanut),

350 ; Maa tchi, (Chinese Water-
chestnut), 466.

Macassar Hair-oil, 281, 981.

Mace. 791 ; . . . Reed, 777.
Mach, 882; Machakai, 911.

MaCHILUS ODORATIS81MA, 1009.
Machld-ka-dant (Ivory), 699 ; Ma-

chola, 113; Machranga, 139.

Mackerel. 546-7, 649.

Maclura aurantiaca, 999.

Mad, 1043 ; Madd (Mangrove). 293 ;

Mada (White Mangrove), 98 ; Ma-
dak (Indian-hemp Drug), 8 ; ...

<Opluai WwoMm miwta>»i, M7 i

Modala, mAMmf, 900; Moimg,
101; iiaiam.mast, 05; MmiamI
faiiM.OtS{ JfaddrfCalolnmiaglMo-
tMk). 106-8. 4S8. 0t7. SM: SSmr
(IndteollwldcrLOtei Mmtalta,t6t
Madam, 5fl5; Mmia^wa, 109.

ICMkl«r. BormMMi. M7 : . . . Inditm
(RubU). M« : . . . Indian (OMm.
landia). 8tl.

Maddhika, 1044, lilt; Maddi {Mt>-
riatdm), 788; ... matti (Tarminalia
toniMitoM), 1078 : . . . e4cM«. 784 :

. . . ruba 9olu, 618 ; Madk, madiku,
128: Madhitfom, 126; Madkttka
(B«Ki«). 117: MadkukarkaHka, 826

;

MadhuH, 1082: MadktMka, 1048:
Madhwiam (PskUum), 007: Mad-
kurihd, 662: Madkmtu, 406-6;
Madhvi, 119. 1046; Modi, lOS

:

Madird (Rice Spirit). 760. 1043;
Madki, 879 ; Madma, 141 ; Mador.
206; Madow, 662; Madrati (Bilk-
worm), 996-6, 1018; Modulo, 294;
Madya, madird, 1043; Mag, mAag
(PhaMolus radiatus). 87 1 . 882 : ifaga-
lieranda. 690; Magar bans, 00:
Maghi, 178; Maghoa, 197; Magma
(Paper Pulp). 866 ; MagrJtu, 628

;

Maguey, 31; Maguni-godd*, 012;
Magyi (Tamarind). 1066; Mdk,
834; Mahal, 123; Maha-timbo
(Melia Az«darach), 780 ; Mada mibu
(Citrus deoumana). 324 ; Mako-
nuga, 637 ; Maha Pangiri (Cym-
bopogon Nardus), 466 ; Mokatir
(the fish Barbus tor), 642, 647 :

Mahera. 706 ; Mahim, 937 ; MaM,
100; Mahlaing, 864; Mahlu, 100.

Mahogany, Indian (Cedrela Toona),
290.

Mahoka (Chebulic Myrobalan), 1073 :

Mahoti hinpoll, 1026 ; Mahoua, 1 17 :

Mahr, 141 ; AfoAuo. fmiA«Da (Baana),
116-20, 188. 479, 621, 706, 760, 777,
812. 816. 929. 1005, 1043. 1040.
1109; Mahuk, 123; Mm (ChiiMaa
for Wheat), 1082; Maida, 1088;
Mai-gyte, 1051 ; Mail (scum from
Saltpetre). 974 ; Maila pani, 681 :

Mainam, 126; AfoMM, 732; Mai-
ntvai. 774 ; AfowMJUM. 400.

Maize (Indian Com). 66. 446. 407.
834. 868. 929. 949. 1007, 1132-9;
Maizena, 1138.

Majethi, 926 ; Mdjin, majum, ataatjun,

madfum (Cannabis). 249, 268, 620;
AfaJb. makat (Bamboo). 100 ; Makai,
Makkai. aee Maiie; Mdkai
(Colocynth). 316; Mdkdl (Tfi-

choaantkea palmata), 1061 ; ifo*
koram, 836: Makarleivii, 499;
Makhamshim, 248; Makkam, 476;
Mdkki, 887 ; Makka and Makkd-
aholam. Me Maiia; Makki (imdkm

1169 74



INDEX

Gamboge), 554 ; Maklai, 16 ; Makol
(Gyjjsum, 716; Maker, see Mak;
Makora, 451; Makra, 518; Makur-
kendi, 498 ; Makyauhkai, 47 ; Mai
(Indigo), 681.

Malabar Grass, 457 ; Malabar Nut
(Cocoanut), 352.

Malabathrum (Cinnamomum), 310-1.

Malacca-Schambu, 526 ; Malach, 249.

Malachra, 755, 924.

Malai, 780 ; Malaing, 186 ; Malai-
teni, 123 ; Mdlakd beng, 907 ;

Malaka jamrul, 526 ; Mala-konga,
140.

Maldive Nut (Cocoanut), 352.

Male (Panicum), 842 ; Malghdn, 121 ;

Mali (Pogostemon), 904 ; Mating,

99 ; Mdl-kangni, mal-kungi, 292,

1005 ; Mallali, 498 ; Mallang-bagla,

140 ; Mallay vembu, 781 ; Malleagiri
(Sandal-wood Oil), 978 ; Malligiri

(Nepal Sassafras), 310.

Mallotus, 143, 755-7.

Mallow, 2 ; . . . Musk, 629.

Malu Fibre, 121 ; Maluk (Diospvros
Lotus), 499; ... (Taper), 919.

"

Malum cydonium \Mg\e), 26 ; ...

Midicum (Citron), 318.

Malva verticillata, 148.

Malm, malwi, 739.

Malwa Opium, 856.

Mdmadi, 764 ; Mambaa, 931 ; Matnhu,
932 ; Mamird, mdmirdn, mamirds,
130, 405; Mdmre, 1112; Mamai,
792 ; Manak, 558 ; Manakkd, 1112 ;

Man-chetti, 926 ; Manchtilr, 124 ;

Manda dhup, 248 ; Mandakaich, 25 ;

Mandal (Eleusine), 518 ; Mandal,
mandar, madar (Coral Tree), 84,

523 ; Mandali, 73 ; Mandata (Apri-

cot), 905-6 ; Mandhaa, 116 ; Mandia,
1107 ; Mandi kakuri, 439.

Mandiocca, 766.

Mandira, 843.

Mandrake, American, 904.

Mandri (Mats), 776; ... (Sedge),

467 ; Mandud, mandal, mandia
(Eleusine), 518 ; Mandukaparni,
646; Mandwa, 518, 1135; Mang
(Buffalo), 732.

Manganate (Manganese), 762-3.

Mangaa, 764 ; Manggia, 553 ; Manghati,
706 ; Mangi, 1072 ; Mang-kudu,
784.

Mango (Mangifera), 66, 87, 764-6

;

. . . phul (Mangifera), 765 ; ...
Climbing (Willoughbeia), 660 ; ...

Fish (Polynemus indicus), 540-1,

547 ; . . . Ginger (Curcuma), 443.

Mangold-wurzel, 928.

Mangosteen and Oil, 553-4.

Mangrove (Ceriops Candolleana), 293,

638 ; ... (Rhizophora mucronata),
638, 913 ; ... White (Avicennia offi-

cinalis), 98, 638.

Manguatan, see Mangosteen ; Manhola,
555 ; Manhra, 844.

Manihot, 383, 444, 496, 657-8, 766-7.
Manikjor, 134 ; Maniklal, 823.

Manila Hemp, 436, 790, 924.
Manila-kotai, Manila-nut (Arachis), 74.

Manioc, see Manihot.
Manir, manja, 141 ; Manjal, 445, 447 ;

Manjal-mulldngi, 489 ; Manjiatd,
manjit, 926 ; Manka, 561 ; Mankand,
963.

Manna, 100, 102, 110-1, 888, 929.

Mannal, 445 ; Manra, 910 ; Manaa
aij, 630 ; Manail, 92.

Mansonia Gagei, 976.

Manti-tayilam, 873 ; Mdnthal, 546 ;

Manthulli, 552 ; Manu, 914 ; Mantca,
576.

Manures, 543, 767-73.
Manu-vuppu, 48 ; Manyenney, 873 ;

Manyunth, 927.
Maoutia Puya, 163, 924.

Maple, Sugar, 928.

Mapuri-bet, 201 ; Mdr (Panicum),
844.

Marabout or CommercoUy Feathers,
141.

Marachini, 766 ; Maralingam, 429.

Maranta arundinacea, 444, 773-4.
Maratia mughu, 489 ; Mardti-moggu,

168 ; Maravuli, 766 ; Mara-vuppu,
48.

Marble, 710-1, 715, 718.

Marblewood, 498.

Margosa (Nim Tree), 780 ; Marha,
844 ; Mari (Banyan), 537 ; . . .

(Betel-nut), 83 ; ... (Indian Sago
Palm), 285.

Mariscus bulbosus, 465.

Marithondi, 706 ; Marka, 764 ; Mdrk-
hor (Snake-eater or Water-goat),
644, 743.

Marking-nut Tree, 981.

Marmalade, Bael, 27.

Marmar, 710.

Marmelle Oil, see Bael.

Marmelos de Bengala, see Bael.

Marrow, Cow's {Oaumedi), 527 ; . . .

Vegetable, 441.

Mdraa, 63.

Marsdenia, 663, 924.

Marten (Skins), 632.

Martz, 896; Mdru (Grey Oak), 911

. . . (Terminalia tomentosa), 1073
Marud (Eleusine coracana), 517-21
1107; .. . (Spirit), 757-8, 1046, 1107
Marudar ainghie, 707 ; Marul,
m,arura, 975 ; Mdryjana, 1053
Maa, 565 ; Maahdl (Pine-wood
Torch), 888 ; Mdah-kuldi, 881
Maahru (Textile), 1125 ; Mdai, 792

. . . kodei, 837 ; Maaina, m,08ina

muahina (Linum), 720-1 ; Maaaur.
maaur (Lens), 298, 708-9, 903.

Mastic Tree, 902.
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Masliki, 002 : Magtu, 470. 478, 48S.
MuMt-w(HMl (Calophyllum), 204.
Masiila Bontii. 705 : Ma*Ar, Me

Maitgur : MimuHti, 10 ; Mat (Male
HuiiitHio). |o2 : MAtaion, 909

:

Matf-kiHui. 130 ; Matrla. 100 ; Mdth
(MolmuM-H), 0A2 : Math. Moth (PhM»-
oIuh). S7I. M7!». 1107: 3/ •" • <"<:
Miithtin. \u'2

: .\tnthas. ln:'

.'i77 ; M<ilfii>>, :.,S| ; AfoM . . •

.'

Mati, 327 ; Matiaree. M74 ; 3<cj<i-

rruiA. 50/S ; Matka (RajhIuu Kifk).

1015 ; Mathiitmha, 250 ; Matkom,
110: Mntna, »:15. 937.

MiitH and Muttintx. 775-8.
MatH, (.'alc-iittn uiui Madnui (Madur),

407 8. . . . Cano. 202-3 ; . . . DarmA,
776, 777 : . . . Elophnnt-fn'iuw. 777

:

. . . Munj, 115. 02U-30; . . . Sitaltxitt,

115.

Mattanga, 44 1 ; MaUa-ptd-tiga, 686

;

Mattar (I'oaa), 706. 902; MaUari.
869 ; Matti. 89 ; ... Black. 1073 :

. . . Whit<». 1072 : . . .-kalaie, 879 ;

Mdtulunga. 325.

Mau-6lu, 4!)5-6 ; Maulan. 121 ;

MauUari, 821 ; Maunji, 920 ; Maura,
521; ... bikh, 22: Afauri. 562;
Afafo/un^, 325 ; Mavina, 704 ;

Mauxt, nuimi, (Desiccated Milk) 473-
4 ; Mawar, 925 ; Mawanii. 73

;

Mawaahi, 704; Maura, 119.

Maws, Fisli. 541-3. 549.

Maya (Adimtoda Vasica), 25 ; Mdyd
(fJail Oak). 911.

May Applo (PodophyHuin), 904.

Mayil-tuttam, 403 ; Mayin. 838 : Ma-
ywn, 393 : Mazri, 11&-1 ; Mazu,
911 ; Mealumma, 162.

Mecchino (Ginger). 1140.

Meconium (Extract of Poppy). 845.

Medanggori (Mezankura Silk). 101 1.

Medlar. Japan, 521.

Medoloa, 484 ; Meetiya, 400.

Megass (sugar refuse, pitta), 952-3. 955.

Mehnd{, 700; Meho. 317; Mehlab,
600; Mehxvfh, 117; Meina, 133;
Mekhak, 520 ; Mekhun, 248 ; Mek-
rap, 786.

Melanorrh(ea, 293, 779-80.
Meleaorina haroaritifera (Pearl

Oyster), 557.

Melia {Nim Tree), 780-1, {)14. 1046.

Melica (milica), 1032.

Melilotus, 605, 1091.

Melipona (Dammar Bees), 127.

Melocalamus (Bamboos). 103-4, 115.

MbLOCANNA BAMBC80IDE8, 103-4. 776.

M(lochia, 410
Melon. Castor-oil (Carica). 209 ; . . .

Kakri (Cucumis utilissimus), 430

:

. . . Musk and Pumpkin (Cucurbita),

441 ; ... Sweet (Cucumis), 437, 605,

949 ; ... Water (Citrullus), 316; ...

White Gourd (Benincasa), 130.

Mnia, lf6i Mma»u, SMi Mtndu-
Mai, SCO: Memgkirp, BA3 : Jtfin.
CAtMi, UMIKw/m. IOHI ; Mtnya. MIUli

Jtfdro/. MA : Mefolu, '. ^{,

M6; Meruua, AIMj M.- :1«.

brunea). 164; M§mU (iiuur . i •.

1046; MUhahdr.mi Mtthi ..«

M*sla, iNMla pdl, 6S^S0. 4tu

.

Meta-Um^ StAs MSlhi, 1061, 1141.
MeUiyl eufanol, 4A7.
Mrtl, 31.

Mktroxylom 8AOt>, 9S.
Metunua, lOS ; Mtutiart, 64 1 JV«ml

937.

AfaanJriirt SiO;. 1011; Mw, 117.
Mecereon, 480.
Methuka, 120; Mhmshabola, 400;

ATAdr-marrii. S86 ; l#A<»m. M;
AfAova. 110: Mi, 117: A/Mm tefoi.
270 : Mibe, 74.

MicHBUA Champaca, 821. lOK^L
MlCROTOCNA OVMOSA. 904.
Midu-ye, 333; Migkri. 845: J#<iU,

197 : Miknu, 99; Mitdgu. 896.
Miliulito. 710.
Milium, 393.

Milk. 470-4 : . . . Fish, 547 ;. . .-hedoe.
531.

Millet. Bulrush or Spiked. 8fl9-7t
. . . Common. 843 ; . . . Indian. 1031
. . . Italian, 988 ; ... Little. 845
. . . Poor Man's. 843 ; ... Turkiah,
1031.

MlLLETTIA PiSCIDA, 546, 759.
Mitnbu, .553.

Mimosa pi'dica. 30.

MtMULUS MOSCHATUS. 786.
MiMUSOHH Kauki. 027. 821.
Min, 125; Mina.HOi): Minak lamih,

873 ; Minang, 840 ; Minbaw. 285 ;

Ming ts'ai, 211 ; Mingut, 530.
Minivet«. 132.

Minu-mulu, 881 ; Miroj, 400 ; Mircha,
451 ; Mirehai. 086 ; Mirchiagand,
451 ; Mirga, 697 ; Miri, 896; Af«r>
lenga, 100 ; Mirydia tigf, 896 : Afi*.

401; A/mA. 740; Mi^hmua, 905;
Misip, 732 ; Misreyd, 879 : Mi*n
(Dammar }iee), 128; ...(Crystal-
line Sugar). 952, 956 ; Mi$u-e^ 333 ;

Misur-pappu, misurpurpur, 708

;

Mitaalu. 0S7 ; Mita-terah, 283

;

Mitha (Aconite Root). 23 : . . .

(Common Salt), 003 : . . . (Paspalum
acrobiculatum), 809; ... (Raisin),

1112: ...bar. 1117; .. .-frtM. 21;
. . .'dudtfa, 22 ; . . .-kaddu, 441 ;

. . . nimbu, 322, S26 ; . . .M, 981 :

. . . tilia. 23 ; ... taker, 2S : Mithan
(Oayal). 733: A/iVi. 56; J#»toiMia*i.

487 : MiUlka-ttl, 873 ; Mi-gipkiyu,
887.

Mobbie^ lOSO: Moeha. 788; VorAo^
508 ; A/dcAa-rvM, 168 ; AlooAi. 396 ;

... Wood, 523; AToA. 731;

1171



INDEX

Moha, moho, 116; Mohdgodhuma,
1082 ; Mohona, 742 ; Mohoti, 120 ;

Mohr, 708 ; Mohra, 22 ; Mohre,
490 ; Mohri (Aconite), 23 ; ...
(Hill Bee), 124; Mohul, 116;
Mohury, 124 ; Mokka jonna,

1132.

Molasses, 952.

Afoie hatta, 837; Moleuppa, 110
Molochia, 406 ; Molochina, 410
Mom, 125 ; Mom-china, 979
Mom,iri, 405 ; Mondl (Pheasant),

135, 141 ; Mongla, 430.

Monkey-nut, 74.

Monk's-hood, 18.

Mooga, see Muga.
Moon of the Fiiithful, 905.

ifor (Balsam), 400 ; ... (Peafowl),

134, 141 ; ilfora, 562 ; Moraha, 490 ;

Morasa, 114; Morchals, 141; Afor-

/ia», 777 ; Morhun, 674, 680.

MoRiNDA, 447, 782-4, 1053, 1121.

MORINOA PTEBYQOSPERMA, 96, 812,

895.

Moringi, 1 62 ; Markov, 490 ; Afor-

mii/A, 489-90.
Mortar, 713-5.
Mor-tuttd, 403; Mom, 911.

MoRUS, 784-5, 994, 998, 1046.

Moshabhar, 59 ; Moaina, 721.

Mosquito Blight of Tea, 228.

Moss, China, 695.

Mote-veldode, 65 ; Moth, see Math.
Moth, Lymantriid, 269.

Mothd, 465-6 ; Motha-kolanjan, 60

;

Moti, 557 ; Motia, 452 ; Moti-al,

see Morinda.
Moti khajati, 161 ; Motiya (Jasmin-

um), 821 ; ... (Rusa Grass), 452 ;

Moumineram,, 144 ; Mowda, 188 ;

Mowha, 116; Mowra, 521; Moya,
694 ; Afoydi, 538 ; Moj/e 6t/oA, 128 ;

Moyum, 927 ; Mozhukin, 125

;

Mridvikd, 1112 ; Muchi, 499.

MUCUNA PRTJRIENS, 400.

Muda muga, 1007 ; Mudar-kati, 467 ;

Mudra, 258.

Mud-skate, 543, 547.

Mudupuchi, 78 ; iVfugfa (Silk), 1009-
11 ; ... Mezankuri, 1011 ; Mugali,
188 ; Mugalik, 111.

MuGiL (Fish), 546-7.
Mugrela, 811; Muhevehri, 439;
Muhlah, 546 ; Muhori-ka-arak, 552 ;

Muhuri, 887 ; Mukali-parah, 54kl ;

Mukial, 100 ; Mukki, 555 ; Mukna,
697 ; Jfu^-to A;esH 1027 ; Muktd-
pdta, 115 ; Mukul, 400 ; Mula,
490 ; Mulagu, 891 ; Mulaka, 490 ;

Mulam,pandu, 437 ; Mula ainki,

912.

Mulberry, Indian, 783-5 ; . . . Paper,
186, 862-4, 868; ... White, 784,

998, 1046
Mules, 751.

AfiiK (Bamboo), 103 ; ... (Radish),
912 ; Mullangi, 912.

Mullet (Fish), 546-7 ; . . . Corsula, 546.

MMite, 623 ; Multdni matti, 330

;

Multuga, 189 ; ilftiMg^AwdM, 784

;

Munagdcha jhdda, 784 ; Mundia,
1086 ; Mundiri, 65 ; Mundla-
buraga-chettu, 168.

MUNDULEA SUBEROSA, 546.

Afiingr (Phaseolus radiatus), 881-2,
871, 879, 1107; iVfiingra (Coral),

989 ; Munga (Sugar-cane), 937 ;

... -luppu, 110; ... arak, 784;
Mungari, 1132; Mungil, 99; Mungo,
937 ; Mung-phali, 74 ; Mungra,
912 ; Mum, 523 ; Munigha, 784

;

Aftintfa, 491 ; Munj, 115, 775,

777, 865, 868, 929, 1110; Munja,
929 ; Munji, 824, 831, 834 ; Muntin,
533 ; Mupaung, 942.

Mtira, 257 ; Murada, 1073 ; Murali,
831 ; Murdari, 633 ; Murdaaang,
707 ; Murdi, 278 ; Murga (Bow-
string Hemp), 975; . . . (Indian Kino
Tree), 908 ; Murgali, 975 ; Murgal
mn,ra, 553 ; Murha, 943 ; Muri-
chung, 896 ; Murilla, 278 ; Murina-
huli, 553 ; Murjdn, 989 ; ilfwrfci-

^Mwrna, 14 ; Murkula, 114: ; Muro,
912; Murrah, 734; JfurroZ, 542.

MXJRRAYA EXOTICA, 190.

Murta, 775 ; Murungai, 784 ; Mm-
rukku, 899; Murup, 189; Murva,
976.

MusA, 49, 436, 786-91, 868, 924.

Jkfusa (Plantain), 788 ; ... (Soy
Bean), 564 ; Musali, 963.

Muscat-garlic, 58.

Muscardine, 1001.

Muscovado (Sugar), 951-2, 954.

Muscovite, 781.

Muahina, 720 ; Mu^hk, 785 ; Muahk-
ddnd, 629 ; Muahti, 1051 ; Muah-
timbi, 498 ; Muaing, 784.

Musk, Musk Deer, 785-6, 814, 821

. . . Mallow, 629 ; ... Melon, 441

. . . Plant, Pods, Rat, Substitutes

786.

Muasuck-ndba, 785 ; Muatd, 465
Muatah, 553.

Mustard, 176, 726, 771, 812, 816-8
. . . Black, 176 ; . . . Cabbage-leaved
182 ; ... Essential Oil, 183 ; . .

Indian, 180-2; ... Sarepta, 181

. . . White, 176; .. . Oil, 183-5, 812,

815-6; . . . Oil-cake, 183-4, 726, 771
MUSTELA, 632.

Muatuka, 465 ; Muaumbra, 59 ; Mu-
aura-teniga, 128 ; Mutar, matta,

706, 902 ; Mutcheh, 508 ; Mutchli,

913; Mutha, 465-6; Muthel, avel

(Cocoanut Oil) ; . . . Oil, 357, 361.

Muthera, 504 ; Muthu, 557 ; Mutki,
449 ; Mutti, 557.

Mutton and Beef, 754.
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Muz, 787.

Myauk, ASiit.

Kyooderma aceti, 1 108.
MyeUh, 74 ; Myet-thonmyaung, 4M ;

Myinwa, 102 ; Atyl, 141.
Mynu. Common, also Sep*! or Talkinff.

133.

Myoulc-lok, 94.

Myrobalun. 498. 638, 75fl, 1072;
Arjan, 1072; . . . FJellerio, 08«, 1072-
3 ; ... Chehulic or Black, 698,
1073-6; . . . Einblir. «3K. 886-7.

Myrrh. 4<X).

N
Na (BharnI Sheep). 746; Nabatul-

gunnab, 249 ; Nachinwa, 103 ;

Nachitis, 296 ; Nachuda, naehunt,
296 ; Ndchui, 618 ; Nadam (Cotton),
580. 603; Nadika, 406. 408; Na-
dudana, 737 ; Ndga-dali. 822 ;

Ndgaranga, 320 ; Nagari, 204

;

Nagar-motha, TMgarmoth, 466-6

;

Naga-tumma, 14 ; NdgavaUi, 891 ;

Ndgdoun, ndgdoni (Wormwood),
93 ; Nagli, 618 ; Nagore, nagar,
739; N6g-phanA, 822; Nag put,

120; Ndgre, 99; Ndgurvel, 891.
Naha, 831 ; Naicha (Hookah Tube),

99; ... (Mulberry DiseaHe). 1000;
Nair, 647 ; Nai-ahakar, 930. 932 ;

Naiu^Ui, 120; Najuphul, 911 ; iVoJfc,

910 : Nakanda, 833 ; Nakhai, 273 ;

Nakhtar. 291 ; Nakhter, 905 ; iSTo-

ArAtk;, 295 ; iy^ailjta vuUi-gadda, 1049 ;

Ndkshan, 1107; JVd/ (Pseudostach-
yum), 104 ; Nala, nal (Phra^iitee),

777 ; Nalada (Nanloetachys), 792 ;

Ndl hana, 99, 100; Noli, 197;
• Ndlichi haji, 686 ; Ndlita. 406. 408 ;

NaUa-jiiakra, 811; . . .-purugudu,

887 ; . . .-aandra, 9 ; . . .-M»nm«tta,

488 ; Nallenny, 981 ; Na/un. 329 ;

Nal valanga, 484 ; Namak (Salt). 51,

963-7 1 ; Namam, 330 ; Natndas,

1125; ATam^ 496; Namlang, 99;
Nana, 701 ; Naruu, na-ndt, 66

;

Nanbia, 1086; Nandruk, 1006;
Ndngli, 518 ; iVam, 475 ; .Yan-

longyaing, 14 ; Nannari, 628.

Nannorhops Ritchieana, 776-7.

.A^anot, 823 ; Nantayok, 01 ; iVao. 746 ;

Naoni, 988.

Naphtha. 873.

Napus, Napo-bhassica, 176.

Nor. 777.

Narainganji, 418 ; Ndrandj, 320

;

Ndrangi, ndranjo, 320 ; A'ara-»dro,

48 ; JVora «;, 530 ; Narchd, 406 ;

JS^ord, 460.

Nabdostaohys, 463, 792-3.

Nardxu indicus, 462.

.Andrei, 360; NarghUi, 362; NdfyO,
360; JS^art (Blue Heron), 1S9

;

N&ri (Ipomoea aquatica), 686

;

SM : NdHhtta-kkmin, Ml i N«r<iM<.
StO : Ndriyai, SAO ; Nartekfo, SM ;

^orri 00.

}i€trth**amfmtida{¥tindm Narth«().5S6.
yoTfWM, 1031 : Nam. 640 : ^oMri. IS8 ;

Stuha. 249. 260 ; SdskpM (PMr).
010 : NoMktar, 8M0 : Nturi-itn, ItS ;

Ar<WMJl, 1143: Nolo. 100; Notor.
tOl t NaH, 8S7 : ... 'tekamhu, ftM t

N6$-kA-immmul aMiufa. 900} ^dl-
kA-d*ed6r, 620; NatttAa, 82S-4

:

NoMu-man^bl-<!MiMA<M«Aaii^ (Rhu-
tMtfb), 012: Nai-wadcm, 1073:
iSroiidAd, 665 ; NouAo-lAoM-Aau, 849 ;

JVou-fMu, 427 : Nausaddr, 40 ; Xdoo/,
626 ; ^^o«xmi«a, 470.

Navet. Sweet, 176.

>^aye«<, 631.
NeotArine, 006.
Nkctria, 220, 000.
Neddi, 1060; Nttla-hgmti-kha, 660;
Neem, nim. Me Maitj^oea ; Nekare,
642 ; Nila-bevinagida. 60 ; NeUbtwu,
1063; Nila-utirika, 887; Nelo-
MM»u, 60 ; ATe/t, 1 140 ; Nelkar, 486.

Nelken (Clove), 626.
NtUa-nueha-konga, 140 ; >reii£ii-«AafiMi,

846 ; N«Ue. 886 ; A^rtfu, 824.
NeLUMBIUM 8PE0IO8UM, 402.

Neoeia, neoza (Bdible Pine), 888.
Ntp&l (Croton). 437.

Nepheline-iiyenite, 428.

Nephrite (Jade), 660.

Ntpti, 264 ; NtraU, 626 ; Nertbi, 247 ;

Nerinda, 916.
Nerittm odorum, 49, 663.

Neroh. 327.

Nervdlam, 437 : Nervati, 746.

Neet«, Edible Swallows', 138.

Nettle, Fever or Devil, 162 ; ... Nil-

giri, 161, 161.

Nevli, 631: Newala, 1112; N*wr,
888 : Newty (Indigo), 666 ; Ntffi,

478; Ngaehaui, 644; Ngap. 124
Ngapee, ngapi (Dried Fish), 644,

647, 660; Nga-ph^m-thaUb, 647
Nga-pri, 642; Ngathalauk, 644
Nga^tkeng, 646; .Vtofa fN'mOi, 140
ATiome. 406; ATuir, 746; Niato
baiam baringin, 628 ; Niato btiiam

tembaga, 627 : Nibu {fifbu), 326.

Nicker-tree. 190.

Nioobar Nut. 352.

NiQBiXA BATivA, 283, 442. 811, 820.

1110.

Niger, 479, 606, 625, 741, 812. 815. 820.

Niggi, 486; Nihmtki, 1082; NifnU
762: Na (Indigo), 664; ...

(PheMant), 141 ; NiU, 663 ; Nilmm,
660- NOamam, 663: NUa-lMOkia,
403; NOa vim. 1063: Nita-vtfpa
(Andrographis panioulat«K 00

;

...•ntfppo (Swertia Chirata). 1063:
NUavirai, 288 ; NUgai, 644 ; NUgmo,
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663 ; Nilgur, 141 ; Nili-cha {lili-

cha), 459 ; Nil-kalmi, 686 ; Nilkant,

132, 140.

Nill or Nil (Indigo), 665 ; Nilopala,

nilufar (Blue Water-lily), 663 ; Nilva,

741, 1039 ; Nim (Margosa), 780, 1046 ;

Nimak (Salt), 963.

Nimar Oil (Rusa Oil), 451.

Nimari, 578 ; Nimbar, 15 ; Nimhu,
325-6; Nimhuka, 326 ; Nimili, 141 ;

Nimma-gaddi, 459 ; Nina, 783 ; Nin-
gdlo, 99.

NlPA FRUTICANS, 170, 776.

Nirhisi (Aconite), 19-20 ; ... (Del-

phinium denudatum), 491 ; Nir-
gdl, 99 ; Nirmal, 1051 ; Nirujani
429 ; Niruri, 887 ; Nirvdla, 429
Nirvari, 824 ; Nirviaha, 20 ; Nisoth.

822 ; Nisottar, 822 ; Niatri, niatari

(Silk), 996, 998, 1018.

Nitre, 972-5.

Nitta-tumma, 498 ; Niu, 350 ; Nival,

531; Nivarung, 530; Niwal, 430;
Nohda, 401.

Nopal (Opuntia), 348-9, 822.

Notee or Newty (Indigo), 665 ; Nowl,
141.

Nucoline, 359.

Nugge, 895 ; Nukhud dal, 295 ; Nulluti,

498 ; JVwn, 963 ; iVtina, 783-4

;

Nuni, 785 ; Nuni-gatch, 192 ; Nuno,
249; Nupaor, 311; iVwr, 350;
Nurdki, 578 ; Nuren-Kelengu, 494 ;

Nurkah, 710; Nurma, nunnah
(Cotton), 576, 595; Nuahki, 535;
Nuakul, 188.

Nut, Achem, 352 ; . . . Betel, 83 ; . .

Brahmin, Canara, 352 ; ... Candle
47 ; . . . Cashew, 65, 1046 ; . . . Ceylon;

Coromandel, 352; .^ .. Indian, 351

. . . Malabar, Maldive, 352 ; . .

Manila, 74 ; ... Marking-, 981 ; . .

Monkey-, 74 ; ... Nicobar, 352 ; . .

Pea-, 74 ; ... Physic, 699 ; . .

Pistachio, 902 ; ... Singhdra, 1080
. . . Soap, 14, 979; ... Rush, 465.

Nuthatches, 132.

Nutia, 408.*
Nutmeg, 79.

Nuvvulu, 98 1

.

Nux-vomica, 758, 1051.

Nwa-myet-yin, 466.

Nwedo, 651 ; Nyaeh, 987 ; Nyah-gyi,
783 ; Nyan, nyand, 746 ; Nyapaw,
995-6 ; Nyaungbaudi, 538 ; Nyaung-
gyin, 538 ; Nyaung kyet paung, 651.

Nyctanthes, 430.

Oak, Ceylon, 980 ; . . . Silver, 383 ; .

True (Quercus), 741, 911.

Oats, Oatmeal, 96.

Obat, 935.

OCHLANBRA TRAVANCORICA, 103-4.

Ochro, okra, 631.

OCIMtJM BASILICUM, 905.

OdINA WODIER, 111.

Odjaa, 572 ; Odla, 1051 ; Odro, 742 ;

Oepata, 98 ; Ogal, 532 ; Ohez (Cinna-
momum), 313.

OlDIUM TUCKERI, 1115, 1117.

Oils, 811-21.
Oil of Almonds, 905 ; ... American

Chester, 879 ; ... Aniseed, 887 ; ...

Ben, 784, 812 ; ... Camphor, 247 ;

. . . Cardole (Cashew), 66 ; , . . Castor,
920-3 ; . . . Chaulmugra, 204, 1067-
8 ; . . . Chinese Wood-, 46, 503 ; ...

Citronella, 455-7 ; . . . Clove, 529 ; . . .

Cochin, see Cocoanut ; . . . Cocoanut
(Copra), 357-61 ; . . . Cod-liver, 361,

542, 544 ; . . . Cotton-seed, 613-4 ;.. .

Croton, 699 ; . . . Dik, see Cardole ;

. . . Dolo, see Mahua ; . . . Domba and
Pinnay, 204 ; . . . Fish, see Cod-liver

;

. . . Oargan, 499, 501-2 ;.. . Ginger-
grass, 451, 461 ; ... Ground-nut,
81-3, 986 ; ... Hemp-seed, 257 ; ...

Kekune, 47 ; ... Kerosene and Petro-

leum, 872-9; . . . Lamp, 916, 986 ;

. . . Lemon, 327 ; ... Lemon-grass,
457 ; ... Linseed, 721, 725, 729-31

;

... Macassar Hair-, 281, 981; ...

Mahua Oil and Butter, 120; ...

Mangosteen, 553 ; . . . Marmelle, 27 ;

... Mustard, 183-6, 812, 815-6;
. . . Muthel and Avel, see Cocoanut

;

. . . Niger, 625 ; ... Nimar, see

Rusa; . . . Olive, 82, 115, 190, 813;
. . . Pinnay, see Domba ; ... Plum,
906 ; ... Polli (wild Safflower), 282

;

. . . Poppy, 856, 860-1 ; . . . Rape, see

Mustard ; . . . Rock Oil, 873 ; . . . Rusa,
451-5 ; ... Safflower, 281-3 ; ...

Sandal-wood, 977-9 ; . . . Sarson, see

Mustard ; . . . Sesame, 986-7 ; ...

Tung, see Chinese Wood-oil ; ...

Turkey-red, 922 ; . . . Vetiver, 1106;

. . . Wood-, Malabar, 499.

Oil-cake, 818, 922 ; ... Cloth, 813-4 ;

. . . Seeds, 811.

Oinos krithinos, 521.

Oka, 83 ; Okra, 577 ; 01, 65 ; Ola, 429,

861 ; Olak-tambol, 1 ; Olchi, 906.

Olea, 115, 190, 813.

Olen-kitaita, 69.

Oleum Nigrum, 292.

Olibanum Tree, Indian, 174.

Oli-cha, 459.

Olive, Indian, 813.

Omak, 1051 ; Omdmi, 285 ; Omo, 142 ;

Omu, omum-wsAeT, 285 ; Ondon,
544 ; Ong, 350.

Onion, 58, 945, 1048, 1141.

Onyx, 562.

Oomraa (Amraoti), 581, 585.

Opal, 562.
Operculina Turpethum, 687, 822.

Opion (Opium), 845-6.

Opio tebaico (thebaicum), 846-7.
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Opium. 268. M»-61t ... Abkari.
867 ; ... Antidote. S8

1

Bengal. 801-3. 806; ... ExdM.
Mulwtt. 864. 866 : ... ProvMon.
K52.

OpoB, see Opion.
Opuntia, 347. 868.
Ora. 102.

OrtuiKe. 87. 320. 1110; ... AmarkMUi
Osage. 999.

Oranget^Mum, orangvr, 320; Onkil^
448.

Orchib. 002-3.
Orer, 915.

Oriolee, 132. 142.

Ormul, 638.
Orobani'he, 803.
Oroboe, 295.

Oroha. 190.

Orpiinent, see Arsenic, 92.

Ortolan. 134-6.

Oryza (Rice). 116. 293. 776. 82S-42,
1040. 1082.

Osage Orange. 999.
Oahadhi, 252.

Ostrich, 35, 139.

0th (Cotton), 572 ; Oud-bati, 466

:

Ouk thapha-ya, 559 ; OuplaU, 980.

Overlook, 248.

Ovi8. 044, 746.

Ovisu, 90 ; Oim. 285 ; Oum, 686.

Oxen, 644, 732-3.
Oxidase, 806.

Oxide, 92, 762.

OXYTENENTHERA, 103-4.

Oysters, 541.

P
Pddn (Rhus), 914; Pabba, 294;

Pachak, 980; Pachdpdt, pachuli,

pachpanadi (Pogostemon), 904

;

Pachim, 743 ; Pachunda, 264 ; Pach-

wai (Beer), 757, 760, 826. 840, 1043,

1046.
PACHYDI88U8 (Beetles). 4.

Paclire, Pulque Wine (Agave), 31.

Padagoji, 60 ; Padam-chal, 912 ; Padar,

930; Padda-jallagadi, 1031; Pad-
dam, 907; Paddi, 752.

Paddy Bird, 139.

Padhac, 411; Padma-kaala, padouk,
907-8 : Padval, 1081 ; Padzahr,

patahr, 131 ; Pagadan, 989 ; Pago-
ahwe-hmat, S24 ; Pagri, *i\S ; Pagun,
168 ; Pagu-tuUa, 103 ; P&hari-in-

drayan, 439 ; Pahari nimbu, 325 ;

...-rat, 182; Pat, 903; Paia,

103 ; Paida patti, 589 ; Paiman,
626; Painipiahin, 1105; Pai-

pdzoon, 449 ; Paira (Buchanania
latifolia), 188 ; ... (Cotton), 580 ;

Paiahti, 1046.

Paka, 980 ; Pakar, 538 ; Pakodi, 868 ;

Pdkri, 538; Paksdlu, 104; Pakva
Kdrpura, 244 ; Pala (Cardamom).

511 : ... (CoMMi Bwfc). 640} .

.

(DiU BM>k). 60; . . . (Plfvoa FmV
197: . . . (Wriffhtia UaoiorU). MM,
1131; ...•yniWo. 60} . . .-OfofMi.

627.

Pauboknm (Paroquet). ISS. 141.

Patak. 928 ; /*alaii, ISl : PalAndu,
68; Pakmg. 92S.

Palaquium (Rubber). <Hn.
/'o/d* (Butaa). ...-ki-^ond ,v.ui..,.

189; ....^dbrd, 190 1 Falfpwm,
1044; PdWd-fMMMfar. fiSSa iW
IninmM, 1132; PalUdar, 1127.

Palm Canea, aee Calamua : . . . Coaoa*
nut. Me Ooeoanut ; ... Data, aaa
Pbcenix ; . . . Palmyra. ••• Pabnijfff*

;

. . . Sago. M« Amiga and Oarjrota

;

. . . Talipot, aee Palmyra

;

Palroa Chriaii. 91»-2S. 1012.

Polmo/tmetM. eee Pleotooomla.
PalmaKMa, 860. 461.
PalmatUine, 19.

Palmin, 359.

Pttlm\Tn Palm (BoroMae). 167-71.

428. 760. 928. 1046. 1 109.

Palom, 16 : Pdlu, 910. Paludar, 291 :

PdUi pitta, 132, 140 ; Palwa kanda,
929; Paiyok, 1053: Pa ma, 144;
Pamban, 1084; PanUxuh, 912;
Pofm-budinga, 440 ; Pamidi paUi,

680: Patnpe, 792; Pan (China
Oraas). 144 ; Pdn (Piper Betle) »%-

4. 891. 988; Pan, pan aupari
(preparation o( Betle leaf, nut, lime
and spioee). 10, 83, 104. 285. 712

;

Pana( Buffalo), 732; Pand (Palmyra
Palm), panai-maratn, 169; Panasa,
94 : Panch, 1044 ; PoticAavatfala.

638 ; Panchi, 7 1 ; PaneK-patr, 402.
Pancratium tritlorum. 1049.

Pdnd, 945; Pdnddns, 1063.

Pandancs, 31, 66, 188. 776, 821. 1133.

Pandi handi. 752; Pandol. 1081

Pdndruk, 1051 ; Pan dubbi, 141

Panel, 904 ; Panenir, ^nuxir. 288
Panga (Black Myrobalan). 1073
. . . (Hemp narcotic). 268; . . . (Salt).

963; Pdngara, 1116-7: Ptmgiri
Maana Grass, 456 ; Pdngrd, 6SS,
894 ; Pant, 94 ; Pania, 621 : PMfM-
ehika, 498.

Panicvm, 79, 506. 603, 869. 988.

Pani'kuhila, 28 ; Paninir, 925 ; Plonf-

phal. 1080: Panir. 1120; Panj,

1044: Panjoli. 887; PanJot. 511:
Pan-muhori, 552 ; Ponni (Kuea
Oil). 451; ... (Vetiver). 1106;
Panooa, 566 ; PtumAi, 937 : Pom-
06hi kdid gamtd, 9S« : Ptfanira. 96S

:

Panfo^o. 204.

Panther. 632.

Panwa, 638: Pao, poothi dim§ ying,

100 ; Pdpad, 881 ; Pmpmii <Horae
Oram). 504 : . . . or papri (Salt). 6fl;

PapoNa«, 324.
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PapAVER, 812.

Papaw, papaya, papeya, 269.

Paper, Nepal, 45, 486.
Paphok, 104 ; Papia, 269 ; Pdpra,

904 ; Papri, 190 ; Paps, 759.

Papyrus, 861.

Parabaik, 186, 864.

Pakadoxurus, 354.
Paraffin, 813-4, 876.
Parameria (Rubber), 658.
Parangi-aham-birdni, 174.

Para Rubber, 655-7.
Paras (Bird Cherry), 906 ; Paras

(Butea Gum), 189, 1053.
Parasa lepida (a moth), 387.
Parbat-zerah, 283 ; Pardeshi, 449 ;

Parijdta, 523 ; Paringa, 523 ; Par-
miok, 99 ; Paroa tue, 538.

Paroquets, 133, 141.

Parotaa, 116.

Parrotia Jacquemontiana, 115.

Partal, 888.

Partridges, 132, 134-5; ...Grey,
Himalayan, 133.

Paru, 58; Parungd, 911; Parvar,
parwar, 1081 ; Pasai, 182; Pasang,
743 ; Pasewa, 854-6 ; Poshing,
101.

Pashm, pam (Wool), 273, 741. 743-5,
747, 1121.

Pashmina, 1123, 1125-7.
Paspalum scrobiculatum, 845, 871.
Pastuwanne, 624 ; Paaupu, 445, 447 ;

Pat (Goat's hair), 745 ; ... (Jute
Fibre), 406, 409 ; ... (Silk), pat
(Silkworm), 994, 997 ; Pata
(Hornbeam-leaved Sida), 991 ; ...

(Megass), 952 ; Pata (Saccharum
arundinaceum), 929.

Patagonian Bean, 248.

Patakri, 61 ; Pdtdli, 171 ; Patanga,
195 ; Patangkha, 140 ; Pdta-sij,

530 ; Patchay-pyre, 881.

Patchouli, 821, 904-5.
Pateca, 317; Pate de jujube, 1144;

Pater, 777 ; Patha, 776 ; Pathiri,

791; Pat-hiu, 99; Pathor, 774;
Patihonda, 311; Pati-nembu, 826;
Pating, 905 ; Patis, 19 : Patna-
khari, 57 ; Patolam, 1081 ; Patokha
bagla, 140 ; Pat-phanas, 94 : Pdtsan
(Sunn hemp), 430; . . . (Deccan
Hemp), 251, 630 ; Patta (Jute Fibre),

405; ... (Silk), 994; ... (Hemp),
252 ; Pattdnga, patang, 194 ; Pattanie,

903 ; Patti, 258 ; Pattra, 884 ; Pattu,

744, 1125; ... (Silk). 994; Patu,
102 ; Patwa, 629 ; Pauchoti, 627 ;

Pauk, 189 : Paunda (Sugar-canes),
936-7. 944-5 ; Pdus, pdusa, 767

;

Paut, 409 ; Pauti, 508 ; Pdvd, 980 ;

Pdvdlam, 989 ; Pavana, 887 ; Pavi-
traca, 430.

PaVO (iRISTATUS, 134, 141.

PaVONIA ODORATA, 1106:

Pdvta, 508 ; Paum, 83 ; Payani, 1 105 ;

Payen, 64.

Payena, 628.
Payong, 101 ; Pazham, 787.
Pea, Angola, 196; ... Chick, 295 ; . . .

Congo, 196; ... Cow, 1107; ...
Garden, Grey or Field, 706, 902-3,
nil; ... No-eye, Pigeon, 196.

Peafowl, 134, 141-2.
Pea-nut, 74.

Pea Straw, 477.
Peach, 906.

Pear, Common, 910; . . . Prickly, 348,
822.

Pearl, 122, 547, 557; ... Ash, Indian,
48-9, 771 ; ... Cocoanut, 362; ...
Mother of, 557-8, 989 ; . . . Oyster,
557.

Pe-bazon, 508 ; Pebin, pelin, 428.
Pebrine, 1001.

Pe-bya, 508.

Pech, 486 ; Pecha, 101 ; Pecha-da,
498 ; Pechepierre, 543.

Pedalium Murex, 473.
Peddagi, 908 ; Pedda-jila-kurra, 552 ;

. . .-kai, 438 ; . . .-pera, 123 ; . . . solu,

518 ; . . . sopara, 484 ; . . . teku, 1068 ;

. . .-tella-konga, 140 ; Pedegu, pedei,

908 ; Peepul, 538 ; Pee tcM, 465 ;

Pegu, 733; Pegya, 1137; Pe-gyi
(Dolichos Lablab), 508 ; Pegyi (Lima
Bean), 880 ; Peh-naing-ni, 248

;

Peholi, 904 ; Peh-yen-khyung, 196 ;

Peik-khyen, 891 ; Peka, 100 : Pekh,
124; Pela, 907.

Pellicularia koleroga, 385.
Peluk, 749 ; Pe-lun, 508 ; Pemdi-ber,

1143; Pemu, 201; Pe-ndn-ta-rzi,

1081 ; Pen-bwa, 11^ ; Penek, penka,
249 ; Pe-ngapi, 504.

Penicillaria spicata. See Pennisetum
typhoideum.

Penneru-gadda, 1 1 20.

Pennisetum typhoidum, 49, 78, 281,

605, 598, 601, 603, 843, 869-72.
Penny-wort, Asiatic, 646.

Pentapetes phcenicea, 30.

Pentaploa, 1044 ; Penti-vedru, 99 ;

Peori, 765 ; . . .-wilayti, 707 ; Pepa,
201 ; ... beti, 202 ; Pepere, 538.

Pepper (Black and White), 523, 896;
. . . Bird, 267 ; . . . Chalechut, Guinea,
Pod, Red, 264; ... Long, 891.

Perai-tenai-egalu, 123 ; Perala, 907 ;

Peralu, 537 ; Perambu, 201 ; Pera-
rattai, 60.

Perch, Grey, 546.

Perfumery, 811, 820-1.
Peria-them, 123 ; Perich-chankay, 882 ;

Perinkara, 511 ; Perin-njara, 526 ;

Perita, 882; Periya, 116.

Peroxidase, 806.

Peroxide, 762.

Perpulut, 905.

Persimmon, 498.
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Perun gayam, 534.
Peruvian Bark, aee Cinohona, SOI.
PesMra. 882; Peau. 7tO : PttMa

(Pumpkin). 441 ; Piihd (White
Gourd Melon). 130 ; Pelum, pftun,
794 : Petoandi, 1 US.

Pewter. 402.
Peya, 742 ; Peyara, 907 : Pfis. 776

;

Phag, 1031 ; Phagwori, 537 : Phttin,

974 : PAa/4i. 94 : Phalapura. 325 ;

Phalel. 116; />Aa^. U24 ; /'Aan.

115; Pha-jHit. lUl : Phaphor, 1049;
Phaphra, 532 ; PhartU-nnghali, 911;
Pharaa, 624.

PHA8KOLU8, 225, 295. 767, 770, 870-1,
879-82, 1107.

Phatak. 661 ; Phatika. 760. 1043 :

Phatikia, 22 ; Phatkiri 01 ; Phayoni,
125.

Pheasants, 132. 134-5. 141.

Phekon-htt, 201 : /»A<'n»/a, 979 ;

PA«n»-mama, 822 ; Pheong, 99

;

Pheytakyee, 162 : Phikai, 843-4
;

Phindi. 776 ; PAfprf. 742 : Phitkan.
61. 1110; Phitni-bh, 1144; Phodni,
400.

Phcenix. 115. 170, 188, 353, 468,

760. 777, 868, 882-5, 924. 929, 1046.

Phojbhuri, 937 ; Phootee, 595.

Phosphates, 772.

Phkaomites, 115. 777.

PAti/, 402 ; PAuto. pAM/d«, 15 ; Phu-
lango, 255; PAii/ hhdng, 260
PAi*/», 56 ; Phul-kobl, 182 ; PhuUatti
1121; Phul-sola. 29; PAu/-*Mnn,

430 ; Phulwa, phulunird, 116; PAwn
pait, 531 ; Phtispat, 131 ; PAtir,

438 ; Phutkia, fatkia, 23 ; Phyeum,
99.

Phyllanthus, 887, 1047, 1109.

PhYLLOSTACHYS BAMBU80IDE8, 106.

Phylloxeka, 1116.

PhYSETEB MACROCEPHAI.tT8, 64.

Physic Nut, 699.

Phytophthora (Plant Disease). 87.

Phytoptus oossypi (a mite), 610.

Pial, 188 ; Piasal (Indian Kino), 908 ;

Pid«dZ(Terminaliatomentosa), 1073.

PiassabfK piasaava, 170. 286.

Piazi, 1089 ; P»cA/e, 100 ; Pieiea,

pycietl, 794-5.

Picrorhiza Kukroa, 405, 640.

Ptcu, 570; PtenJta, 249; Pitn-tou, 508.

Pigeons, 134-5.

Pigs, Pig-skin, 702, 752.

Pikunkai, 755 ; Pila-berild, 991 ;

Pilkhan, 638 ; Pilldnji, 887.

PiMPiNELLA, 283, 820, 887-8.

Pina, pigna, 69 ; Pindri, 1050 ; Pituu,

66 ; Pineho, 160 ; Pind, Pinda-

kharjura, 882, 885; Pindalu, 494.

¥ 496.

Pindar, 74.

Pinddiveli, 133 ; Pind chirdi, 882 ;

Pindi, 791.

Pin* (PteiM). 8M-90 : . . . Amboyvaor
Whit«, SO : . . . Koomlak, Sylhrt.

67 : ... Seraw. 188. 776.

PiiifMH>pU. SI, 06, 9», 1046. 1108.

iVfMy NMiraMS 1 lOA ; P»i»<0al9>Aoii0V,

140; Pimira, S91 ; Pi'iwia. 117:
Pinnay. Pinnay Oil, S04.

PintiUI. 134.

Piorina, 196 : Ptpo^ (Fif ). 6M, 1000 ;

Pipal {Lima Peppar). §81.
PiM-olay. 3S0.
PiPBB BrrLS. 8S-4, 881A 9U.
Pipita. 132.

Ptppalyang, 870 ; Piĵ ylmAU 601 :

Pire-dang. 140 ; /*<ri. 484 : PMng.
1081 : Pirhai bitfa, 486 : PmoAIo,
720 ; PMAonom, 886 ; Pukor, 1 15 :

Piska, 496: PiMi. 1086; Pmm-
ba6««i, 14 : PMta. 902.

Piat«che de terre, 74.

Piitaohiu Nut (PutTACiA), 001-2,
914.

PisuM. 298, 902-3.

Pitm 31. 35.

Pitaehandami, 076 ; PUa-karomma,
406 ; PUa-kanda. 489 ; PUal, 401 :

Pitbala, 991 ; Pitehapmltuim, 317

:

Pitehinow. 742.

PiTHzcoLOBinx Saxak. 383.

Pi«o, 1121; PiU, ni; Piuft, 23:
Piusa, 1086; Piydr. 188: /'•yo-y*.

128 ; Ptj/os, 58.

Plague, 88.

Plaksha, 638.

Plantain, 87, 479, 787. 1111.

Plaster of Paris, 716-8.
PlBCTOCOMTA HIMAUlYAlfA, 902.

PleCTRANTHUS BU008T78, 124.

Pleuro-pnemuonia, 742.

Puyrva melanooastbb, 141.

Plovers, 134. 138.

Pluro, 906 ; ... Black. Jamaa. 526

:

. . . OU, 906.

Plumbago, 624.

Plumbago zkylamica, 49.

Pochard, 134.

Podah. 103.

Podophyllin, 904.

PooosTEMON, 821, 904-5.

Pog»lo. 104 ; Pot. 163.

Pois ciche, 295: ... d'Angola. 196:

. . . pechu. 295.

Poisons, Cattle. 1, 633. 743 ; ... FSah.

46 499 646.

Poka-vaka, 83 ; PoJbo nilam, 904 ; Pol,

S50 ; Polie, 128.

Polenta. 1138.

PoU, poliyan. 276; PoUi OU. 282:
Po-lo-mi, 94 ; PoU, 7S8.

PoLYooKUM TDrcTOBnrx. 664, 1088.

Poma, 2S2. 290.

Pomegranate. 87. 909.

Pomelo, S84.
Pomfret. 541. 546-7.
Pomum Ad<»m* Cammum*, S24.
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Ponapuli, 652 ; Ponaaaa eolu, 518 ;

Pond disom, 564.

PONGAMIA GLABRA, 49, 948.

Ponies, Himalayan, 751.

Ponika, 929 ; Ponnyet, 204 ; Pon-ye,
1108 ; Poona, 942 ; Poonac, punac,
punak, 358, 360, 379, 818.

Poon Spar, 204.

Poori, 942 ; Popai, 269 ; Popat, 508 ;

Popatia, 1087.

Poppy, 479, 771, 812, 815, 845-61.
POPULUS ALBA, 862.

Porcupine Quills, . . . Wood, 142, 350,
362.

Pork, 752.

Poroh, 538.
Porter, see Malt Liquors.
Poaa, 785 ; Poshwa, 1051 ; Post, pust,

postaka-tol, 845-6 ; Post-khai, 980 ;

Potari, 2.

Potash, Caustic, . . . Carbonate, 48, 771.
Potassium Carbonate, 48 ; . . . Nitrate,

50, 972-5.
Potato, 479, 497, 1026-31 ; . . . Ota-

heite, 493 ; ... Sweet, 687-8.
Potol, 1081.

Potstone, 1049.

Pottery, 327-32.
Potti-luppu, 972.

Poudrette, 769.

Poultry, 136-8.
Poye, 128 ; Poyndi, 1143 ; Prah, 538 ;

Prabba, 201 ; Pral, 845 ; Pratima
kaller, 1050.

Prawns, 540.

Prin, 160.

Prince's Feather, 63.

Printers (a kind of grey cloth), 623.

Prishtha-bhanga, 252 ; Prita, 888 ;

Prong, prong nok, 99.

Propolisine, 127.

Prounanga, 979.
Prunus, 95, 905-7, 1106.

Prussic Acid, 766, 880, 1040-1.
Pseudaconitine, 20-3.
PSEUDOSTACHYUM POLYMORPHUM, 104,

115, 777.
Psher, 115.

PSIDITTM GUYAVA, 190, 887, 907.
Psilomelane, 762.

Pterocarpus Marsupium, 189, 383,
908-9.

P. SANTALIKUS, 25, 909, 976.
Pwa-hemp, 163.

PucciNiA (on Wheat), 1091.

Pucha-payaru, 882 ; Pucka, 886 ; Puga,
83 ; Pugriany, 102 ; Pukha-bet,
201 ; Puld, 168 ; Pulachi, 980

;

Pulcha, 440 ; Puli, 1066 ; Pulich-
chakkdy, 97 ; Pulla nilla, 1108 ;

Pulla-tenai-egalu, 124 ; Pulque (Wine
from Agave), 31, 35.

Pulu, 630 ; ... pinam myouk, 766 ;

Pulusu-kdvd-lu, 79.

Pumel-nose, pumplemus, 324.

Pumpkin, . . . Melon-, 441.
Pun (Elephant Grass), 777 ; Pun

(Stercuha foetida), 1050 ; Puna, 204 ;

Punac, see Poonac ; Punag, 755

;

Punaji, 837 ; Punam, 116 ; Punang,
204 ; Punar puli, 554 ; Punasa, 1036.

Punch, 1044.

Pundarika, pundari-kakshas, pundaa,
994 ; Pundi, 630 ; Pundia, 937 ;

Pundi-kai, 791.
PuNicA Granatum, 190, 909-10.
Pupal, 83.

Pur, 521 ; Purana ghrita, 479 ; Pur-
bia, 981 ; Puri, peri, 930, 937, 944 ;

Puri-dumpa, . . .-gaddi, 464 ; Puroa,.
755 ; Purphiok, 104 ; Purruwa,
546 ; Piiruni, 160 ; Purwul, 1081 ;

Pushini, 441 ; Pusitoa, 531 ; Puskvi,,

980 ; Putai-tanni-maram, 269 ; Put-
chaw, 160 ; Putikaranja, 190 ; Putri
Idt, 952 ; Puttanti, 163 ; Puttiah,
547 ; Puvandi, 979 ; Puya (Nepal
Hemp), 163 ; ... (Wild Himalayan
Cherry), 907 ; ... udish (Betula
alnoides), 131.

Pwe-nyet (Bees' Dammar), 128 ; Pwon,
565 ; Pya aung, pya-gyi, 123
Pyathat, 530; Pyaungbu, 1132
Pyaung-net-si, 1039 ; Pyinma, 701 ,

Pyintagar-rethi, 911 ; Pyi-nyoutig,
537.

Pyoung, 1031 ; Pyrolusite, 762.

Qalqand, 403 ; Qat, 365 ; Qataa, 733 ;

Qischr, 365 ; Quabi-bet, 201.

Quails, Rain or Grey, 132-4, 138.

Quartzose Minerals, 561.

Queura, 66.

Quicklime, 709.
Quillai Bark (Quillaoja saponaria), 979.
Quills, 138, 142.

Quince (Cydonia vulgaris), 910 ; ...
Bengal (^gle Marmelos), 26.

Quinine (Cinchona), 48, 302-10.
Quinine Substitute, 70.

Quinsonge, 196 ; Quiya, 265 ; Quoilu,

114.

Rdb (Egyptian Arum), 398 ; ...

(Sugar), 952-3, 1109; Rah (a pro-

cess of burning the soil), 835 ; Rabi,

ruebee (Calamus), 201 ; Rabbri, 472 ;

Roche, 743 ; Rack, 1043 ; Radat
bera, 908.

Radish, 891, 912.

Radix Junci, 466.

Rdgi (Copper), 401 ; Rdgi (Eleusine
coracana), 78, 446, 510, 518, 1046 ;

Ragi (Ficus religiosa), 538 ; Ragu,
141 ; Rdgulu, 518 ; Rahar dal, 196 ;

Rdhris, 749 ; Rdi (Ficus religiosa).

538 ; Rai (Indian Mustard), 180,
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726; Rdi (tUaffov), <^\^ • Rtida,
82K : Raijdmtm, 026.

Riiik 132, 134.

RniitaUa, 8H8.

KiiiHiiM. 110(»-10. 1112, 1118.
Rajani, 285 ; RajoM, 2fl9 ; RojavartU,

5(51 : Rajyir. 532 ; Rdjika, AIM ;

Rak, 11 MS; /foAru/ ruAan. 1043;
Rdki, 1043 : RakU>p, 915 : /faira,

937 : Ruknha. 1U53 : /f^ibfa-rAafMian.

25 ; Raktac/tatuiana, 970 : /taina
kambal, 25 ; ... Ardnr/ian, 121 ;

. . .-khunui. 1032 : Raktdlu, 490 :

/;«/. 1105: Rala. 988; Raidhup.
248 : iea^t, 844 ; /fa//i. 891.

Ram, 504 ; Ad»ia6dmi. 777 : RamaC'
darn, 1 100 ; Ramdli, 834 ; Ramanjir,
538 ; Raman sorrah, 543 : Rambans
keora, 34 ; Ramdana, 03 ; Ramie,
rhea, ramtVn. 143-59, 863 ; Tfdm-
yamdnt, 834 ; /?am-ibanta. 3 ; Ram
kapas. 576, 586; Ram-kela, 787;
Rdmpdi, 1051 ; Ramphal, 71 ; Ramra,
881 ; Ramraa, 258 : /famrcMam,
258 : Rdmraaddli, 936 ; Ramtar,
929: Ramahing, 911; iianrnlo,

71: Ramtezpat, 311; Rdtntil, 625;
/fdfn/urdi. 631.

Rdnd-chapadavali, 1081 ; /2an borta,

748; /;dn-6or, 1144; Aand, 915;
Randhuni, 285.

Randia dumetorum, 546.

i^anyd, 402 ; Ranga-aiu, 687 ; i?an-

gamali, 142 : Rangari, 833 ; i?dn-

halad, 443 ; Raniwatai, 914 ; Ranja,

543 : Ranjana (Adenanthera), 25 ; . .

.

(Red Sanders Tree—PterocarpuB),

909 ; Ranket, 537 ; /?ono/, 202

;

iJdn poru/. 1081 ; Rdn-ahewrd, 987 ;

AdfUurai, 755 : /fanzuru, 889 ; /2o<w,

785 ; /iopo. 170.

Rape, Indian, 178-80, 183, 360, 770.

812, 816-8, 1089: . . . Gujarat, 179;
. . . Oil. 183.

Rara, 930 ; Raa (Cane-juioe), 952. 955,

1110; ... (Palmyra palm-juice),

170, 928; ... (Sheep), 746; Raaa,

1001 ; Raaamala, 61 ; Raadali,

rasvali, 936 ; Raai (Carbonate of

Soda), 55 ; ... (Gingelly). 981 ;

Rasun, 68 ; Rdtd-bdval, 14 ; Rata-

del, 94; . . .-erwo/, 512 ; . . .-kekuna,

247 : Rdt-alu, 493, 496 ; Raiambi,

663 ; Rat&njli, 909 ; Rati, 1 ; Roto
nigdla, 99 ; Rattanjot, 099.

Rattans, 201, 775 ; Raung, 527 ; Rauna,

451 ; Ravakada, 114; Raivdn, 1107.

Ray-fish, 543-4, 647.

Realgar, 92.

Rebhri, 1081.

Recche, reccheado, 266.

Red Bark, 305.

Red Navaari, 570.

Redshanks, 134.

Redstarts, 132.

lUd-wDod {AdmumUhmtm pmvfmkut),
tA: . . . Indim iBoymidm M»tfn«iK
104S: ... AndaoMD (PtarooMrptMi
indicufl). 907.

Am, 104.

R««d. 98. 114. 776. 777. M64.
Raed Mace (Typha), 777.
RmAo, 144 i kegu, 1141( HiK 4. 61.

IIS, 189. 711 : R4JM, Mhdr Sotk.
R*i. 51 : B*iu Vibn, 44 ( Msk,
900 : ReUu-aaddi, MO : AdnA, ll«4

1

Rtm6, 437: ffwwrmwwirfln dlilw.

909 : Rendi, 916.
Rennet. Indian. 1120; . . . VageUbia.

483.
Rerii, 10; Rethom^ 994: Jgwwdfciw

nMfrd. 664.
Revalonta, 709.
Rtzkuh, 743 ; Rhouta, 461.
Rhazya 8TRICTA (Veget«b|e Rflonei),

483
Rh«a (Boahineri*). 143-69. 260. 290,

436. 721.

Rhea Substitutea, 100-8.

Rhi, 888.

Rhinoceros (Rhinooero* unioomis), 044.

Rhubarb : Chineae. Himalayan,
Turkey, 912.

Rhuh CoTiNiTS. 116. 191. 914.

Rhynchobatus, 543, 646-7.
Rhynchodia (Rubber), 659.

RHYNCOsroRA (Ferment), 769.

Riamba, 260; RianiaK, 1107; Ribjo,

786.

Rice (Oryia). 268, 479. 776. 823-41.
1036, 1043. 1046; Ri(« : Autumn
(Aua or Bkadoi), Summer {Boro),

Winter (Aman), 828.

Ricin de Palroa Chriati, Ricorus
ooMMUMis (Castor), 812. 916-23.
1005, 1012.

Rigana, 1026 : Riha, 144, 152 : BikMu,
930; Rin,OH; Rinda, 13».

Rinderpest, 742.

Ringa, 1143; Ringdl, 99.

Ringer. 387.

Ringni,. 1036. 1040; Rinf, 15; Riaa
Fibre (Villebrunea integrifoUa), 104
Riaa (Cluna-graaa). 144 : Riao. 826
RitOt rithd (Acacia conoinna). 14
. . . rUhia (Sapindua mukoroaai),
979 ; Aito/e, 266 ; RUsa^ 164 ; Aim,
638; Riyong, 774; Riz, 826:
Roatanga, 980.

Robins. 132.

ROCCKLXA TIMCTORIA, 448.

Rock-cod. Red, 646.

Rock Crystal. 661.

Rook Oil. 873.

Rooket. 180.

Rodang, 927.

Roe, Fiah, 646.

Rogkan, S82. 47>). 712: Rokimi, 040:
RohiaK, 461 ; Rokiaha, 461 : Boha
(Camphor-wood), 310 : ... mi
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(Fish), 542 ; Rohun, 1043 ; Roiong,
504 ; Roji, 581, 598 ; Rokto- aimul,

168 ; Rola, 1073.

Roller, Indian, 132, 140.

Rolli, 755 ; Romaka, 963 ; Ronecha,
888 ; Rongoyne, 250 ;

Ropes and Cordage, 923-5.

Rora or Chur (Indian-hemp Narcotic),

261 ; Rora (Rice), 833 ; Rori (Agate),

562 ; ... (Mallotus philippinensis),

755.

Rose (Rosa), 925-30 ; . . . Apple, 526

;

. . . Attar, 456, 821, 925 ; ... Oil,

451, 454.

RosELLiNiA BADiciPERDA (Root para-
site), 225, 229.

Rosewood (Dalbergia), 484-5.
Roshagavat, 451 ; Roshel, 451.

Rot, Black, 87, 941 ; ... Collar, Foot,
803 ; ... Leaf, 385 ; ... Pith, 803 ;

. . . Root, 229.

Rotan, 201 ; Rotka, 518 ; Roucou, 142 ;

Rowa, 824, 829-30.
Rowball, 547.

Rozatt, 1082.

Rozelle (Hibiscus Sabdariffa), 629.

Rubber, see India-rubber, 647-60.
Rubbi-revdnd, 554 ; Rubellite, 563.

Ruby, Ruby Mines, 428, 558, 624, 716 ;

. . . Balas, 559.

Rudra, 205; . . .-challu, 511; Rudrdk,
28, 511 ; Rudrdkaha, 511 ; Rue, ru,

ruebee (Calamus), 201.

Rugs, see Carpets and Rugs.
Ruhu, rui (Fish), 542, 544-5.
Rui (Calotropis), 205-8.
Ruin, 755 ; Rukattana, 60 ; Rukhto-

chandan, 909 ; Rukta kanchan, rakta-

chandan, 25 ; Ruku, 905.

Rum, see Spirits ; Rum, 663, 1051 ;

Rumadi, 538.

Rtjmbx vesicarius, 148.

Rumi maatiki, 902 ; Run (Gold), 565 ;

Runa, 462 ; Rund, 915 ; Runul, 202 ;

i?t/», 25 ; Ruaa, rosa (Rusa Oil), ruaa-

ka-tel, 451, 821, 1046 ; Ruah (Wild
Goat), 743 ; Ruah (Wild Sheep), 746.

Rush-nut, 465.
Ru^ot, 130.

Rust on Tea, Sorghiun, Wheat, Vine,
etc., 229, 1035, 1091, 1117.

Ruata, 980.

Rutabaga, 176.

Rute, 484 ; Ruvuka, 915 ; Ruzerap,
484.

Rye, Giant, 1084.

Ryom, 663, 774.

S
Sa, 963 ; Saba, 824 ; Sabai, 694

;

Sabi-ai, 1112.
Sable (Fish), 540, 542, 544-5, 547.
Sabzd, 556 ; Sabzak, 132, 140 ; Sabzi,

249, 258.

Saccharon (in Bamboos), 102.

Saccharxjm (Sugar-cane), 98, 115, 188,
775, 777, 865, 868, 924, 928-62,
1046, 1110.

Saccopetalum tomentosxjm, 95.

Sacking-tree, 71.

Sacqui, Sacci, 39.

Sada-hazurmani, 887 ; Sadaphal, 324
Sadhanapu-venduru, 102 ; Sadhi, 278

Sadri, 1073 ; Safeda (White Lead)
707 ; Safed (White) angoor (Vine)
1114 ; ... arand, 699 ; . . . bachnag
. . . bikh, 22 ; ... ddmar, 1105 ; . .

dhatura, 488 ; . . . kabra, 538 ; . .

kaddu, 441 ; ... kikar, 15 ; . .

aambul, 92 ; ... simal, 521 ; ... til.

983.

Safflower, 276-83, 447, 479, 728, 741,
771, 812, 815, 1097.

Saffron (Crocus), 429 ; ... Bastard
(= Safflower), 276.

Safira de Agua, 559.

Safran, 429 ; Sag (Jew's Mallow), 408 ;

Sdg (Pot-herb), 411 ; Sag (Teak Tree),

1068 ; Sagargota, 191 ; Sagda, 760 ;

Sagdi, 980 ; Sagina, 1032.
Sago (Corypha umbraculifera—-a kind

of Sago), 429 ; Sago-pahn, Indian or
Bastard Sago (Caryota virens), 285,

760, 929, 1046 ; ... Java Sago
(Arenga saccharifera), 91-2, 928,
1046 ; ... (true) (Metroxylon Sagu),
92.

Sagond (Beleric Myrobalan), 1072

;

Sdgun (Tectona), 1005, 1068; Sdgwdn,
1068 ; Saha, 59, 251 ; Sahdju, 1073 ;

Saharia, 1086 ; Sahebi, 1116 ; Sahri,

1110; Sahjit, aaht (Honey), 128;
Sai-kanta, 18 ; Sdil, 831 ; Sain
(Bamboo), 201 ; ... (Blue Heron),
139 ; Saindhava, 963 ; Saiphra,
aaipropaon, 294 ; Sair (Wild Goat),
743.

Saj, aag (Terminalia tomentosa), 1005,
1073 ; Sdjira, 283 ; Sajja-lu, 869 ;

Sajje, 869; Sajji (Reh), 51, 113;
. . .-khdr (Barilla), 112-3 ; . . .-matti,
" sedgi mutti " (crude Carbonate of

Soda), 51, 155, 281, 448, 864.

Sajor Bengala (= Corchorus capsu-
laris), 411.

Sajuna (Moringa), 784; Sdkam bari,

963; Sakh, 211; Sdkhu (Shorea
robusta), 990 ; Sdkhu (Teak), 1068 ;

Sakin, 743 ; Sakkara, 362 ; Sakuan,
115; Sakwa, see Sail; Sal (Borax),

172 ; Sdl (Shorea rubusta), 188, 486,

624, 640, 756, 990-1, 1004-5.
Salab-miari, see Salep ; Sdlai-gugul,

174; Sdlan, 843; Salei, 894.

Salep, 962, 1030 ; Salep-miari (Salep

of Egypt), 962.

Saleri, 72 ; Salhe, 174 ; Sali (Rice), 830

;

. . . (Satin-wood), 294; . . . (Spurge-
wort), 531 ; Salia bdvs, 102.

Salicobnia, 112-4.
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Salix, 115.

Salla, 880; Satma, 880; SdlmaH,
168. 570 : Salopa (Pibn>). 280.

Sal80la« 112-4.
SaUola So<U, 50.

Salt, Common. 6«. 963-71, 97S i ...
Blatk. 56 : ... GUubery 56-7 ; . .

.

Rock. 904 : ... 8m, 60, 965 : . .

.

Volciuuc, 48.
Saltbiish, Australian, M9 Saltworts.
Saltpetre. 65. 771, 972-5.
Saltworts, Indian. 50, 5^6, 113.
Salu, 600.

Salvadora, 479.
Sam (ArtocarpuB Chaplaaha), 94 ; ...

(Indian Blue Pine). 888 ; Samada,
428 ; Samar, 822 ; Sdmbar (Antler*).
644-5 ; Same, ahama (Punicuni). 606,
843 ; Sa-meit, 562 ; Sammananthi,
525 ; Samon-ni. 811; Sampfen Wood,
194 : Sampit, 99 ; Sammira, 937 ;

Sdmitdra, 963 : Samudrdntd, 670 ;

Sa-mung-aa-ba, 887 ; Samyeit, 879 ;

San-, aana-, aann-, Aunn-heinp
(Crotalaria junoea). 46. 261-2. 254.

266. 408. 409. 430-7, 603, 675.
864-5. 868. 924. 948. 988, 1035;
Sana (Cannabis sativa). 249-63;
Satiai, 430; Sanalinga, 313; Sanato-
ai, 554 ; SanaUa, 1006 ; Sanbu, 430 ;

Sanchi, 892.

Sandal, Bastard (Erythroxylon mono-
gynum). 525 ; . . .-wood (Santalum
album), 190. 821, 926, 976 ;. . .-wood.
Red (Adenanthera pavonina). 26.

1 106 ; . . .-wood. Red (Pterocarpus
Santalinus), 909.

Sandaku, 909 ; Sanddri, 160 ; Sandatva,
972.

Sanders Tree. Red. 909.

Sandhur, 707 ; SandoUka-nar, 886 ;

Sandi-h uya, 1132.

Sandpiper, 134.

Sandra, 9 ; Sandraa, 1 105 ; Sangangur,
95; Sang-l-baari, 330; Sangi-i-

dalam, 327; Sang-i-jerdhat, 716;
Sangi-marjdn, 989 ; Sang-i-palaun,

1049; Sang-i-yahada, 710; Sang-
i-yaahab, 560 ; Sangji-kanai, 638 ;

Sankha, 989 ; Sankha bhaama, 710 ;

Sankhu, 292 ; Sankru, 392 ; San-
kuah, 543, 547 ; Sdn-madat, 1072 ;

Sanna-batta, 838 ; Sanna-biU-kabbu,
937 ; Sanna-galu, aanagalu, 296 ;

Sanna hajazi, aanna-kokki, aanna-
mukki, 288-9 ; SanoB, 446 ; Sanoli^

161 ; San-pon-ye, 1111 ; Sanpyauny,
1039; Sanadru, 160.

Saksevieria zbylanica, 868.

San-tdg, 430; Santagu, 976.

Santalum album, see Sandal-wood,
fantantibd. 470 ; SanUira (Citrus au-

rantium), 320-4 ; ... nibu (Sweet
Lime), 326-7 ; SanU kayi, 439

;

Sant?i^ 402; Santha (Woodfordia),

i

1121 1 MniM (tUm), tMi Smtl,
1071

Saatooies, wnl^mln. 92
Sam^o (Cyperua rotuadiM). 406.
SamAar^^t-kimdi, SBS; tfiwii >->/,

1 : Ammph. 410 : Smma, $49 1 amimf,
887 : Aaora, 9H t gayJUri M«mmmw
441 2 Sa|)<M. 889.

SAnKDUB. 14, 079.
Sapium, 546, 650, 070-80.
SapodiUa. 627.

SaJMta, 627.
Bappan-wood. 61, 104.

^01^101100. 104.

Sapphira, 428, 550, 663. 716.
S<mOt 1051 : 8ar, aarra (Ifaaora), 767 :

iSar aara (Saooharum arundinaMamK
020; Sara (Boiled Milk), 476

1

Baragvo, 784 ; Sarah, 743 : Banma,
542; Sarong, 123: ^dnfyi. 1043.

SABCocHiJufYs rjjxjoBxaMatUL, 163, 024.
SaHa, 437.
Sardine, 541. 545. 547, 540.
Sari, 618 ; Sariaha (Saraon), 177

:

Sdnvd, 628 ; Sariika, 48 : Sariwm,
990; .SarAaiMfa, aarkoM, 362. 020-
31; Sarkarei valli. 686; Sorter-
iAandi. 930 ; 5dm'. aerri, 206.

Sarsaparilla. Indian. 35. 628.
Sarson, 176.

Sarus, 134; Saad, 430: 5<Mt. 72;
Saanialu, 496.

Saasafraa. Nepal. 310.
Sat, 988; Saiapuahpa, 879; Solde,
MUm. mMo. MJtApuria, aatpada, 124 ;

5d<A*. 824. 831 : Sati, 444 ; 5<K*dn<i.

60.

Satin-wood. 294.

Satpatiya, 754 ; Satpura, 480 : Sat-*a,

163 ; Sataiyar, 484 ; Satthapu, 111 ;

Satthwa, 500 ; SdMi (Barley), . .

.

(Maize and Barley Flour), 505, 040,
1138; Satur, 784.

SeUyrium, 902.

5au, 46, 379: Sauj. 911: SaiMM-
(oyort. 197 : Saunf. 552 ; Sciur, 108 ;

Saurab, 429 ; Sauri/, 887.
Sauromatum outtatux. 05.

Sdva. 844-6; Sdvara, 108; Samjfa,
1061 ; Sawahri. 542 ; Sdimm-dWMliM,
843 : Saunnt. 799 ; Sav>i$dt, 842.

Sawfish. 543. 540-7.
Sawku, 195.

5aya, 821 ; Saya manjal, aaya paaupti,

447 ; Sa yo mat. 896.

Scale Inaecta. 354, 386.

Scharlaoh-worm. 347.

Sekd»ed9n»ffi, 249; Schema, 249. 251.

SoBunaKnLi trijuoa. 1057
^alWmiM. 401.

Sehorigenain, 161 ; 5eAorl, 563.

SOUXA INDIOA. 1048.

SciRPUS Kysoob. 466.

SOLKROPRYLXUM. 823.

Scorpion Piah, 546.
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Scratch-coco, 398.

Screw-pine, Foreign (Pineapple), 66.

Screw-pines (Pandanus), 188, 776.

Seal/posra, 624.

Sealing-wax, 1064.

Sea-slug, 122, 541.

Sea-weeds, 50.

Seb, 910 ; Sebe, 907 ; Sebiat, 778 ;

Sechaub, 250 ; Sedarth, 177 ; Seet,

679, 771 ; Segapu (Guava), 907 ;

Seaapu (Oxide of Lead), 707 ; Segapu
(Sword Bean), 248 ; Sehund, 530-1

;

Seiat, 102 ; Seiden, 994 ; Sein
(Garden Bean), 1 107 ; . . . (Terminalia
tomentosa), 1073 ; Seinsa, 544 ;

Seinye, 760.

Seir, seer, 541, 545-7, 549.

Sejav, 249 ; Sejsai, 102 ; Seju, 531 ;

Sekhdgi, 1053 ; Sekto, 784 ; Sel, 26 ;

Sele, 547 ; Selemnyok, 1132.

Selenite, 716.

Sent, 248 ; Semar, 168 ; Sem-ki-gond,
semla-gond, 121 ; Semul, . . .-musla,

168, 232, 523, 570, 991, 1005 ; Sen,

903 ; Sendhi, 757, 760, 885 ; Sen-

durgam, 276 ; Sengel, 294 ; Sengtereh,

320 ; Senibal, 521 ; Senji, 1091.

Senna : Country, Jamaica, Tinnevelly,

288.
Sennal, 542 ; Sentha, 929 ; Seole, ser,

994 ; Seondhi, 831 ; Sepa, 881 ;

Sepuddy, 980 ; Serajanji, 418 ; Serdi,

930; SereA, 459; 5erei 911; Ser-

hnyok, 914.

Sericabia, see Bombyx.
Sericum, 994 ; Serilli, 538 ; Sering-

jai, 100 ; Serpa, 161.

Sesame, Sesamum (Gingelly), 197, 360,

479, 598, 601, 625, 756, 812, 816, 821,

869, 871, 981-7, 1036-7.

Sesbania, 29-30, 225, 287, 894-5, 924,
987-8.

Seta, 564.

Setaria italica, 843, 988-9.

Setburosa, setburwa, 486 ; Seto-bikh-

uma, 20 ; Sevu, 910 ; Sewa, 887 ;

Seye, 760 ; Sha (Pegu Cutch), 9 ;

. . . (Sheep), 746 ; Shabju, 886.

Shaddock, 324.

Shade-trees, 383.

Shadgrantha, 24 ; Shaelu, 775, 884

;

Shaftalu, 906.

Shagreen, 542, 547.

Shahad, 128 ; Shahdanah, 257 ; Shahd-
ki-makhi, 128 ; SMAin (Falcon), 133
Shahi zdfran, 430 ; Shahpaaand.
1127 ; Shah-zerah, 283 ; Shaing jiri

981 ; Shdjnah, 784 ; Shdk, 131
Shakarkand, 687 : Shakar khora, 132
Shakar pitan, 531 ; Shakshin, 131
S/ia^, ahaldan, shall (Rice), 824, 829
-S/taZ (Shawl), 1126; Shalgham, 176
SMZi (Italian Millet), 988.

Shallot, 58.

Shalahi, 911; SMZu, 1031, 1040;

Shama (Bees'-wax), 125 ; . . .

(Bird—Cittocincla macrura), 133 ;

. . . (Panicum Crus-galli), 842-3
;

Shamai (Panicum miliare), 845 ;

Shdmd-thumpa, 398 ; Shambirdni.
1052; Shameula, 521 ; Shamli, 1081 ;

Shamor, 1144; Shamahad, 190;
Shamahara, 942 ; Shamula, 843 ;

Shana, 252; Sfuxnader jhar, 1106;
Sha-na-kwalna, 742 ; Shanal, 430 ;

Shanambo, 430 ; Shanda laghune,
190 ; Sfuzngti, 888 ; Shan hnan,
986 ; Shank-ha-palita, 94 ; Shdnma,
903; Shdpiang, 1120; Shap-aha-
pen, 163 ; SAar, 475 ; Shardb, 1043 ;

Sharab-ki-kikar, 15 ; Shdrak, 133 ;

Shdrdyam, 1043 ; Sharifah, 71.

Shark-fins, 541-3, 549.

Sharks, 543-4, 547.

Shaah, 914 ; Sha-ahoung, 531 ; S/ia

aoung, 822 ; Shatranji (a special

carpet), 271, 275; SMmZ, 131.

Shawls, Kashmir, 1125-7.
Shawni, 1051 ; Shazaung, 530 ; SAe,

210; Sheduri, 776.

Sheep, 644, 746-9.
Sheetings, 623.

Shelim, 539.

Shell-lac (Tachardia), 48, 93, 1062.
Shells, 122, 712, 989.

Shem, 1043; Shemba, 16; 5Aemi, 9;
Shenbu, 401 ; Shendri, 755 ; Shen-
gori, 11 4t ; Shengutan, 498 ; Shen-
ahandanam, 909 ; Shenta, 1066
S/ieo, 1116 ; S^eoZA;, 994 ; SAer, 910
Shera, 53 1 ; Sheradi, 930 ; Sheria.

030, 871; S/ier&a, 1109; Shevelli

926 ; S/iew^a, 485.

SMa, 283 ; ^/imZw, 1036 ; SJ^ift, 61
Shibaaahin, 190 ; Shidu, 530 ; jSAiA,

93 ; Shilandi, 464 ; SfeiVm, 902
5;^im i-atti, 537 ; Shimbi, 248
<SAtn, 485; Shindar, 911; Shingli.

493 ; Shingodd, 1080 ; «S'AioZi 121
Shipur-gaddi, 187 ; SMr, 531 ; Shira.

1109; Shirdld, 754; Shiran, 905
905 ; Shirat-kuchchi, 69 ; Shirat-

kuah-chi, 1053.

Shirtings, 623.

Shiru-nari-vengayam, 1048 ; Shiahah,

563 ; Shiaham, 484-5 ; 5M«A-
mosaic, 718 ; Shiah-iina, 161 ; Shiau-
kdt, 485 ; Shitta-rattai, 60 ; Shivadai,

822.

Shoe Flower, 629.

S/ioZ, 988 ; S/ioZa, 28 ; ... rengai,

791 ; Shombu, 552 ; S/ior, 4 ; SAora,
shorga (Salsola foetida), 114; Shdra,
aord (Saltpetre), 972.

Shorea robusta, 49, 640, 756, 990-1,

1005, 1057.

Shori, 444 ; Shorahe, 111.

Shrikes, 132, 142.

Shritalam, 428; S/iroZ, 115; SAudi,

706; Shukku, 1139; Shukri, 624;
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Shumaj, 190; SkumdofMma, tt5

:

Shuntmmbu, 700; ShurH. 4M

:

Shawae, 505; 5Aw>an. I HO; 5Aii^
fMXff'On, 441; ^to-pu, 144; iK^fdru.

160; Sibaydu, 707.
Sibias or White^yM (liirds), ISt.
SiDA (Fihre), 024. U91 .

•S'uio (LH^^nttniMiiia purviflora), 701 ;

Sida atsu. 487 ; SuUhi, 249, 2A8 ;

Sidhu, 1044 ; Sigwan, 1U08 ; ««Adr.
121 ; NiAdni, 1(U) : Sihutui, 531 :

.Svon$r. 102 : Sikakai, 14 : Siktha.

125; 5i7a, Ull; Sildrtu. til: 6'»i

6arua, 100; .SiVtm, 1073; Siiingiti,

749.

Siliquustrurn, 204.

Silk and Silkwurm. 992-1026; Mul-
berry worm. 092-1002 ; Eri, 910,
1011-3. 1144; Muga, 1003, 1009-
11; Tcuar, 526, 701. 1002-9. 1073.

1144; ... Trade. 1013-20; . . .

-worm rearing on ArKar, 200 ; . . .

. .. Chinese. 912. 1005;
Landibe of Madagaacar, 200 ;

Vegetable. 35.

Silk-Cotton Planta (Bombax mala-
bariciun). 168 ; . . . (Calotropis). 207 ;

. . . White (Eriodendron). 521 ; ...

. . . (Cochlospermum). 812.

Silkhari, 1049.

SiLLuiOO 8IHAMA (Whiting), 547 :

SiUea, 101 ; Sill-kurta, 028 : Siiloh,

104 ; Siloi, 732 : Silphion, 533.

SiLUBUS (Indian Isinglass Fish), 543.

Sim, 508 ; Si-tna. 249. 251 ; Sima
boggu, aimai-karri, 333 ; Simbal,

168; Simbi, 604; Simla-alu, 766;
Simaim-el-hindi, 915 ; Simpuliccai,

525; Simul, 168. 232; Sina, 997;
Sinai (Singdl), 746.

.Sinapiff. see Brassica, 176. 178. 180. 182.

Sinban-karawa,^ 890 ; Sinderwani, 443 ;

Sindhi, 1 139 ; Sinduri, 755 ; Singen,

1053 ; Singhani, 99.

Singhdra Nut. 1080.

Singhu, 283 ; Singia jur, 21 : ...

khar, 21; 6'iny/i. 1144; Sing-

monal, 141 ; Singtok, 785 : Singya,

121 ; Singya-bi«, singyi, 21 ; i>in-

/itwan, 402 ; 5tn<, 249. 256 ; Sinkami,
311; 5in«»pd, 485; SirUh, 126;

Sipari, 891; 5tpt-ifea-cAuna. 710;
5tr (Garlic), 58 ; ... (Silk). 994 ;

Sira, 783 ; Sire, sine, 459

;

Sirghurai, 462 ; 5irin (Hemp). 249 ;

Stria, sirisha, airin (Albizzia). 45

;

Sirka (Vinegar). 1 108 ; Sirki (Munj).

929; Sir kup, 177; SirtniUi, 29;
Sir-nat, 162; Sirom. 1106; Sirru

kirai, 63; 5>«i, 402, 707; Sisal,

31, 39-42, 924 ; Sin, 1051 ; lS****-

kurakura, 1079 ; . . .-panu, 1079 ;

StMu, sisaoo (Dalbergia), 486-6

;

Sitalpdti (Mats—Clinogyne), 775-6 ;

Sitd-palam, 71 ; Sitaphal (Custard

1

Appk). 71 { ... (MiMk*M«kin). 441

1

SlA^trnda, 71 1 SU-ruii, 776 ; Siltml,

4M: 8im (MtaMlf*). 974 ; ...
(TMBAriadV lOMt gfciawi 6«mir,
84S : 5<Mi*. tSS.

SIcAtM. iMS-4. 647.
Skin, 743.

Hkijw, Anifiml. 631;... Bird. 138.
Skiu. 743.

Smilax. 628.
Smut. 450. 041. 1031. 11S4.
Himkobird, 141; . . . Oourd, 1081)

. . .-stuno. 131 : . . .-wood, 1061.
Bnipe, 134, 138.

Snippet, 134.

Sntin, 703.

Soap, 547. 81t-4. 810 ; . . .-nut. »70 ;

. . .-poda, 14 ; . . .-stotM, 1049.
Soda. Salaola. 00.

Sodiuni and ita Compounda, 60-7 : . .

.

Bi-borato (Borax). 58, 171-S ; . .

.

Carbonate. 60-6. 448 : . . .Cauatie.

68 : . . . Chloride (Table Salt). 61,

66, 063-71 ; . . . Sulpliata (Qlaub«r'a
Salt), 60-7.

Sohdga, 171; Sohan, 1043; Sohikir^
652 ; Sohli. 546 ; Sohun, 140.

Sole (SUk), 994.

Sola, 28-30. 447.
SoLAMUSf. 79. 788, 891. 1028-90.
Solar, see Sola.

SolanM, 462 ; Sola topis, aee Sola.

Solea, 541. 540-7.
Som. 694 ; Sotna, 251, 759 ; Somal, 02 :

SonM6n-ti, 882 ; Sombu. 887.

Sotnmaceo femminello (Rhus Coriaria).

914.

Sona (Gold). 565 ; Sonaful. 163 ; Sonali.

287 ; Sonalla, 430 ; Songadi, 937 ;

Soni, 290.
SONNERATIA ACIDA, 30.

Sonp, 552 ; S6nth, 1 139 ; SooaJm, 600 :

Soonamooky, 996 ; Sophia, 462

;

Sor6ka, 972.
Sorgho, sorgo, see Sorghum.
SOROHUII TULOARB (Judr), 70. Ill,

188. 268. 281. 609. 598-9. 601, 603.

630, 675. 728. 741, 768, 767. 836.

843. 868-71. 881. 917. 929. 983-5.

1032. 1046-7. 1081. 1097. 1131-40.

Sorghum. Sugar. 929, 1041.

Sorrel, Red, 629.

Soso. 981 ; Solia gitvdr. 440 ; Scufiffm,
462 : Souta, 1 107 : Sowd. 879.

Spanish-gourd, 441.

Sparrows, 132 ; ... Java. 133.

Spabticm juncbum. Spartan, 431.

Spastu. 778.

Sperm-whale, 64.

Sphatikari, 81.

Spiea indiea (CVmbopogon Nardua),
466, 463.

Spider. Red, 2f8.

Spigo Nardo, see Spiea indiea.

Spike (a disease of Santalum), 078-7.
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Spikenard, 462-3, 792, 821.

Spikso, 99.

Spilanthes, 546, 664.

Spilecha, 115; Spin hajja, 1120.

Spinel, 428, 558-9.
Spin kishmishi, 1118.

Spirits, 92, 119, 488, 826, 956, 1041,

1043-8, 1112.

Spobobolus, 54.

Spot, 896.

Spur-fowl, 134.

Spurgewort, 530.

Squash-gourd, 441.

Squinanthus, 461.

Squirrel, 632.

Sra kishmishi, 1118 ; Srigandam, 976 ;

Srikhanda, 976; Sringavera, 1139;
Sringi-bish, 21 ; Sriphal, 26.

Starch, Starch Sugar, 826, 840, 1138.

Starlings, 132.

Steel, see Iron.

Stebculia, 95, 1050-1.
Stebeospermum suaveolens, 49, 95.

Stibnite, 72.

Stilbum, 229, 385.

Stipa tenacissima, 432.

Stoat, 632.

Storax: Burmese, Liquid, True, 61,

1052.

Stbeblus asper, 868.

Stbiga lutea, 941, 1034^5.
Strobilanthes flaccidifolius, 123,

663, 678, 905, 1051.

S. OALLOSUS, 123, 1117.

Strontia, Strontianite, Strontium and
its Salts, 58.

Strychnine, Stbychnos Nux-vomica,
268, 546, 1047, 1051-2.

Sturgeon, 543.

Stybax benzoin, 61, 1052.

Su, 276.
Su^DA, 113-4.

Suala, 122.

Sualu, 1009 ; Subdn, 276 ; Subji, 258 ;

Suchi, 95 ; Sucra, 931 ; Sudburg,
926; Sudha, 710; Sufir, 276;
Su-gandha, 451 ; Sugandi pala, 628.

Sugar and Sugar-cane, 57, 79, 92, 293,

928-62, 1043, 1046, 1109, 1111, 1141.

. . .-apple, 71 ; . . .-candy, 1041 ;

. , . Maple, 928 ; ... Sorghvun, 929,
1041 ; .. . Starch, 1138.

Suhatungmugrik, 120 ; Sui, I, 743

;

Suild, 430 ; SHj, 640 ; Sujango, 255 ;

Sujjddo, 630 ; Suji Cement, 714 ; Suji
(Flour), 1086, 1088 ; Sukasa, 439 ;

Suket, 976 ; Sukhad, aukhud, 976

;

Sukkanaru pillu, 457 ; Sukta, 1108 ;

Sukti-bhasma, 710; Sullea, 101;
Sulpha, 879 ; Sultana-champa, 204 ;

Sum, 1009.
Sumach, American, 191 ; ... Elm-

leaved or Indian, 115, 191, 638, 914 ;

. . . European, 913.

Sumhdra, 831 ; Sumi, 1043 ; Sumlu,

130 ; Suinok, 913 ; Sumsum,, aim-
aim, 981 ; Sun, 910.

Sim-birds, 132.

Sunddli, 287 ; Sundari, 541 ; Sundek,
628 ; Sundel, 976 ; Sundhia, 741,
871, 1039 ; Sundia, 1031 ; Sundi-
bet, 201 ; Sundrogai, 101.

Sunflower, 813.

Sungung rik, 121; Sunjna, 784;
Sunkar, 834; Sunletthe, 192.

Sunn (Hemp), 430-7.
Sunna, 710 ; Sunnam, 709 ; Sunnu,

906; Sunt, 1139; Sunth, 1142;
Suom,, 886 ; Supdri, aupdri-ka-phid
(Betel-nut), 83, 168 ; Supari (Grey
Oak), 911.

Superphosphates, 169, 772.

Suphadie-khua, 1048 ; Sur (Beer), 759 ;

Sur (Pliragmites karka), 777 ; Sur
(Wild Boar), 752 ; Sura (Cyperus
tegetiformis), 467 ; Surd (Spirit), 826,
929, 1043-4 ; Sura (Spurgewort),
531 ; ... (Sugar), 932 ; Surana,
65 ; Surangi, 204 ; ... (Togari
Wood), 783; Surans, 1141; Surap,
1043; Surat, 162; Surb, 101;
Surband, 93 ; SurbuH, 821 ; Surga,
surgum,, 1032 ; Surguja, 625 ; Sur-
honi, 204 ; Suriakhar, 972 ; Surin-
jan, 398; Surkhi, 713; Surkhia-
bagla, 139 ; Surma (Antimonium),
72 ; SurmM (Lead Sulphide), 707 ;

Surmu aafed, 716 ; Surmah-i-Iafa-
hani, 72 ; Suroaa, 451 ; Surpan,
204 ; Surtis, 737 ; Surul, 78 ; Surya-
pattra, 205 ; Sutdr, 142 ; Sutari, 1 ;

Sutashi, 560 ; Suth, 742 ; Suthan,
119.

Sus (Boar), 752.

Suai (a Cotton Textile), 618 ; Suvaka,
83 ; Su-yit, 16 ; Swalloe, awallow
(Beche-de-Mer), 122.

Swallows, 132.

Swallow-worts, 205.

Swans, 134.

Swarna, 565.

Sweet Flag, 24.

Sweet Potato, 687-8.

Sweet-sop, 71.

SwEBTiA Chibata, 405.

Swet-berela, 991 ; Sweti aariaha, 111.

Swifts, 132, 138.

Swonpalwon, 882.

Sword Bean, 248.

Symplocos gbandiflora, 555, 1010.

S. bacemosa, 49, 195, 756.

S. SPICATA, 783.

SyNANTHEBIAS 8YLVATICA, 66.

Taban chaier, 628 ; ... merah, 62f .

... puteh,Q2%; Tabdahir, 100,10,
110; Tabauk, 484; Tabau, 1051.

Tacca pinnatifida, 116, 445.

Tach.^bdia lacca, 447, 777, 1053-66.
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Tdd, 169: Tadagunny, 1107; Tatla-

miri, 800 ; Tadhal. 258 ; Taduliya,

63; Ta4j, 430. 1116; Tagara, 123;
Ta</j^r Wood. 74 ; Tatjuna, 4U6 ;

Tai, 498; TatYfi, 982; Tairi, 194;
7'a/. <a//xi/. 311 : Tak, 473 ; 2'aA'Aia.

439: Taki, 121; Toio/t, 484;
TaArpa, 131: Takpo, 906; TaJfcra,

470 : Taksor, 1073 ; To/ (Gingellv),

869. 981 : ... (Palmyra Palm), 169 ;

Tala, tali, 428, 931; Talagu, 102;
Taiaguwa. 103; Talai, 111.

Tolaing Milk Creeper, talaingtok,

658.
Tala kirii/a, 74.

Talc, 1049.
Tali (RoBowood), 484 ; ... (Pala-

quiuni polyanthum), 628 ; . . . (Silk-

worm disease), 1001.
Talia, 21.

Talipot Palm, talip-panai, 428.
Tdli aafeda, 485; Taliapatri, 311;
TaUa (Bermuda Grass). 403 ; ...

(Indian Millet), 1031 ; TalUu, Tallo.

398
Tallow, 701-3, 812-4, 819; ...Mala-

bar, 1105 ; ... Piney, 1105 ; ...
Tree, Brindonia, 553 ; ... Tree,
Chinese, 979.

Talsana, 171; Talutn, 188; Tama
(Bamboo), 101 ; Tdmu (Copper),
401 : Tama (Hemp), 249, 261 ;

Ta-ma-ka, 780 : Tanull, 555 ; Tamdld.
311 ; Tamalan, 484 ; Taman. 701 ;

Tamara, 882 ; Tamarak, 97 ; Tamare-
Hindi, 1066.

Tamarind Fish, 540-1, 547.

Tamarind Tree, 548, 1066.
Tamarix, 116, 188.

Tamarta, 97 ; Tdmbada, 909 ; Tambrut,
70 ; Tambul, 83 ; Tdmbuli, 891 ;

Tamidelu, 518.

Tampico Fibre, 44.

Tdmra, tanbdh, 401 ; Tdmra-vaUi,
926; Tanach, 485; Tanaung, 15;
Tanaur, 1112; Tanbin, 170; Tan-
ddn, 1118; Tandi, tandra, tani,

1072 ; Tandi sura, 465 ; Tandula,
824 ; Tandus, 317 ; Tan-ei-tsai,

294; Tang, 910; Tangar, 172;
Tangedu, tanghedi, 289-90 ; Tan-
grol, 743 ; Tdngun, 988 ; Tdnhdri,
901.

Tania, 398.

Tan/ia, 936 : Tan-kana, tankankhdr,

tankar, tinkar, 171-2 ; Tankir,

444 ; Tannab, 327 ; Tan-aala, 661 ;

Tantoai, 484 ; Tan-wet, 752 ; Tapa-
cloth, 186.

Tapioca, 444. 766.

Tar: Coal, Wood, 344, 888, 890, 1070.

Tdr (Edible Date), 882 ; ... (Mars-

denia Roylei), 774 ; ... (Yam), 496 ;

. . . Fibre (Palmyra Pabn), 170.

Tara (Edible Date spathe,) 884 ; ...

(Talipot Palm), 428 ;. . .-WAtor. M4;
Tarai, 103; Tara mint (Radiah).
912; Tara-mira (Roelwt). 180;
Tara-moni, 180; Tar-bagla, 140;
Tarituj, 437 ; Tarbuza, 8l6 ; Tdr-
charvi, 979 ; Tart, I07J j T&ri
(Paimwino). 170. 361, 767, 700,
886, 932. 1043. 1040.

Tari (Indiiui Alnioml). 1073 : Tt^
or Uri (8»ppMi>wood), 192. 104

;

Tarigh, 988; TAri-hd-tirkak, 1109:
Tarkakdi, 439; Tarla, 407; Tar-
miu, 316.

Taro (Egyptian Anun), 898 : . . .

(GalangfU), 00.

Taroi, 764; Tarotd, 288-9; Tar-
rhyak, 142; Tarro, 398; TofToy
Silk, 1009: Taru» 888: Taruka.
780; Tartiilo. 00; Tarum, 188;
Taruni, 59 ; Tarwar, 289 ; T(i«, 132.
140 ; Tdsar. Indian. 701. 760. 1002,
1073. 1144; ... Chinew, 1006;
Tsar-muga, 1009; Tathdri-tidr, ta-

ehiiiri, 160: TasU, taaU mmtog,
172; Tdt, 406, 411; Tataur, 93;
Ta/rail. 913 ; To^rt. 014 ; rotfi.

(Screen). 188. 776; TaUur. 489;
Taung-ong, 91; TaungthaU, 662:
TaraArAtra, 444 ; 7at)oJ:«Air(i, lonaJb-

AvjAtra, 110; Tavaksha. 773: Ta-
tyw/i«, 439 ; Tavir. 665 ; TavkO,
773 ; Tduw^i (Red Clay) 535 ; Taw-
but, 499 : Tatppwew, 999 ; Tau}-
thidin, 755 ; Tayau, 631 ; Tayaw
kayaw, 74 ; Tozaun^r, 630 ; Taxiat,
30: Tchongtay, 638.

Tea. 209. 623. 812. 815.

Teadoug. 889.

Teak, Bastard (Butea frondosa). 189.

Teak Tree (Tectona grandia). 1008.
Teakah, 498.

Teal. 134.

Tebu, tabu, 930.
Tectona. 1005. 1068-72.
Tedlapdl, 1131; Tigu, 1008; TeAr.

644 ; Tein-nyet, 194.

Teinostachyum. 104.

Tejpdt, 311. 1110: 7«ika, f^ibirti. 1068;
Tekdtd tij, 530: Tekrcng. 247;
Tekaerah, 103 : Te/ia boAu/, 3 ; ...

-garjan, 600 ; . . .-(uma. 15 : Teh
barua, 100; re/tntfo-rAina, 1006*:

Tella-cheUu, tella kwiya, 631 : ...

maddi. 1072; ... poA 1132;
Tellapaai, 684; Telia-tuma, 16:
Temo^lom. lemom^ro. 707 ; 7em-
bhumi, Umru, 498-9 : Tembul,
891 ; r«i (FiR), 537 ; Tin (Honey).
128: Tendu (Ebony). 498-9:
. . . (Melon), tendu*, 317. 441 ; Tmtra
arundo, 931 ; Tenga, 360 ; Tengah,
293; Tmutai, 988; Teiui^ 317:
Teoto, 256; Teora, 704; Tcors
822.

Tephrosia. 226» MS.
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Tepor, 555 ; Terai (Sheep), 749.

Terebinth Tree, 902.

Terem, 398 ; Ten, 194.

Terminalia, 49, 89, 251, 498, 756, 887,

1003, 1005, 1007, 1047, 1072-6.
Terrah, 1009.

Terra Japonica, 10.

Terri, 1113 ; Teaser, 1003.

Testudo elegans, 1080.

Teau, 189 ; Tetia-garjan, 499.

Tetranthera monopetala, 1010.

Teturl, 990 ; Thabyebyu, 526 ; Tha-
dunhyu, 986 ; Thagwa, 439 ; Thaikar,
448 ; Thaikwa, 100 ; Thaikwaba,
104 ; Thainban, 628 ; Thakhwa-
hmwey, 438 ; Thalay (Screw Pine),

777 ; ... (Soap-nut Tree), 979 ;

Thale (Paper Mvdberry), 186 ; Thale
(Pomegranate), 909 ; Thali, 979.

Thalictrum foliosum, 405.

Thalorinova, 742 ; Tham, 99 ; Thamaga,
780 ; Thame, 98 ; Tkameng, 644
Tha-men-gut, 554 ; Thdna, 160
Thanattaw, 553 ; Thanbaya, 326
Thandai, 258 ; ThankoU, 428 ; TAan
A;ifdi, 132 ; Thansa, 889 ; Thanu-
wen, 444 ; Thanzatt, 640 ; TAar,

743 ; T/iarra (Bricks), 329 ; Thasa-
daram, 525; Thdwi, 1121; Thayet,

764.

Thea, see Camellia.
Theet-men, 30 ; TAeg-, 464 ; TAe/i, 210 ;

Theiwa, 100 ; T^icZii, 248 ; Them-
^ banwa {= Ship's Cotton), 589

;

Thenghio, 528 ; Thenpinna, 350 ;

Thetkia kyn, 930 ; Thi-din, 142 ;

Thilla, 74 ; Thillaymaram, 531 ;

r/im (Margosa), 780 ; ... (Clino-

gyne diphotoma), 775 ; Thinban,
629 ; Thinbaw-kyetsu, 699.

Thistle, 31.

Thitcha, 700; Thitchabo, 311; TAi<-

chanknwe (Willoughbeia), 660 ; Thit-

kado, 290 ; Thitkya, 498 ; T/iii-

kya-bo, 311 ; Thitaein, 1072 ; TAi<si,

779 ; Thoddgatti, 484 ; Thodapga-
pullu, 187 ; Thodi-pera, 124 ; Thoja,

538 ; Tholkuri, 646 ; TAor (Pigeon
Pea), 196 ; . . . (Plantain, inner por-

tion of stem), 789 ; . . . (Spurgewprt),
530-1 ; Thord egalu, 124 ; Thorla-

gunj, 25 ; Thoah, 744, 747.

Thread Blight, 229.

Thrips, 680.

Thrushes, The Black-throated Laugh-
ing, White-crested Laughing, 132-3.

Thatoriyd, 1 10 ; Thum, 58 ; Thun,
936; Thur, 196; Thtia, 174;
Thuvar, 531.

Thyme, 245.

Thymene, Thymol, 285.

Thyrsostachys siamensis, 104-5.

Tibbu bittong berabu, 935 ; ...

cappor, 935 ; Tibbu clam, 935

;

. . . tilur, 935 ; Tibr, 565 ; Tibu Hut,

935 ; Tidhdra, 530 ; Tidki, 581 ;

Tie-thie, 537 ; Tiffina, 581.
Tiger, 632 ; . . , Milk Tree, 74 ; . . .-nut,

465.

Tihon, 248 ; Tifina (Cotton), 581 ;

Tikadi-moti, 451 ; Tik-bit-zim, 880 ;

Tikhar, 773 ; Tikhari (Cjnnbopogon
Martini), 451; Tikhi, tiqui, 310;
Tikhur, 443-4 ; TiA;A;a, 78 ; Tikor,
443 ; Tifeto Idu, 700 ; Tikto-ahak,
429 ; Tikuri, 822 ; Tz7, </iz7i (Munj),
929 ; ... (Ginjelly), tila, 279, 281,
601, 603, 625, 741, 812, 816, 981-7,
1035 ; Tilai, 74 ; Tilak (munj flower),

930 ; . . . (red paste), 25 ; Tilakata,
259 ; Tilangaa, 911 ; Tilaparni, 909.

Tiles, 328.

Till, 102 ; Tilia, 23 ; Tiliakachang,
20 ; Tilla, 565 ; ... (BHnding
Tree), 531; Tilli, 1120; Tilmin,
981 ; TiZoTC, 930 ; Tilur, 140

;

Timbori, 498 ; Timmue, 890 ; Timu-
Mia, 270; Tin (Vetiver), 1106;

Tin, 402, 1077-9.
Tincal, 172.

Tindiaa, 631 ; Tindu, 441 ; Tinduki,
498; ringra, 115; Tinkdl, 171.

Tinstone, 1077.

1066 ; Tinwa, 101 ;

; Tippili, 891 ; Tir,

777 ; Tircorai-kalai,

102 ; Tirukalli, 531 ;

Tj<d, 405 ; Tita-
Titak, 317 ; Tttor,

99 ; Titni-ber,

Tintiri, tintul,

Tinyu, 888-
981 ; Tirbo,

881 ; Tiria,

Tiai, 720-1
jhingd, 755

;

133 ; ri<i nigala,

1144.

Tits, 132.

Tiwra, 704 ; Tivar, 98 ; Tizhu, 296 ;

Tkeng-hia (Chinese for Clove), 528 ;

To 933.

Tobacco, 55, 58, 793-811, 949, 1037.

Tobasco, 264.

Toddy, 92, 353, 760, 776, 780, 840,

929, 1046, 1111.

Togari, 196,

Togari Wood, 783.

Togri, 123; Tohri, 822; Toka, 1093
Tokay, White, 1114; Tokdar, 140
. . . aohan, 134 ; To-keaun, 1049
Tolli, 104 ; Tomagi, 396 ; Tongachi
888 ; Tongua, 114: ; Tonham, 1051
Tonii, 402 ; Tookmkudu, 441 ; Toon,
290, 232 ; Toor, see Twr.

Topaz, 559, 716.

Tophet, 659.

Toppi, 886; Tor, 1118; Toradana,
488 ; Tori, 178, 726.

Tortoise-shell, 1079.

Toaa, 640; To«Aa, 408; Tota, 133,

141 ; Toun-bee-aote, 142 ; Toung pung,
1067 ; Toukkyan, 1072-3 ; Touk-ta,

116; Tourhi, tari, teri (Caesalpinia

digyna), 192.

Tourmaline, 562.

Tow Cok (Vigna), 1107.
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Toxa Bark. 305.
Tragaomith, Indian. 95.
Traooi-an (i'hea«ant). 141.
Tratnbu. 401 ; Trao rajda, 532; IVo-

puslui, 4.19 ; Trasara (HuiiMlcrit for
ShuttU<). 1002 : Trtuh, 854, k.mi •

Trayamdn, 492.
Trentlti. U52.
Tree, 1055.

Tree-pie. Indian (a Bird), 133.
ThKMA ORIENTALIS, 383.
Trevk-sia palmata. 30.
Th" •'-'•••(KHIA MAl-C'HARI, 930.
T: ;,.©«). 127.
Ti; \. (105, 820, 1081-2.
Trimbal, 538.
Tripang. 122.

Triticum votloarx (Wheat), 116, 293,
1082-1105.

Trxvrit, 822.

Trogons. 132 ; Troja, 925 ; Trong,
1026 ; Truniba, 632.

Tnunpet Gourd, 700.
Trund dtdcL, 316.
Tryoon. 543. 547.
T«a, 904 : Taambelai, 701 : TtartU-

pang, 764; T$atya, 163; Taau,
994; Ta-cha, 210; TachUi-ayer,
. . . beaar. .

.

. cuning, . . .-mera, 206 ;

Taema, 130 ; Taer, 888 ; Tai, 994 ;

Taia-pangam, 194; Ta'iu'hua ku,
294; Taja. 210; Tajada-bangi, 249

;

Tajaka, 94 ; Tajakela. 638 ; r*;ancfce,
628.

Taja-pangatn. 194; Tajeru-canajava,
249 ; Tajolam. 1032 ; r»ut, 531 ; r*u-
fna, 249, 251 ; Taunt, 910 ; 2"u, 210.

TUBIPORA HUSICA, 989.
Tudbi, 124 ; Tudir-jen, 124 ; Tugdar.

140 ; Tuggur, taggar Wood, 74

;

Tuh, 316; Tuiatota, 141; riiAofc,

161 ; rufca<t, 991 ; Tuki, 498 ; Tukra,
1000 ; Tti/, 784 ; Tula, 570 ; Tu-
laingno, 660 ; Tula Jfcdr, 838 ; Tulda,
100; Tulka-pyre, 819 ; Tulai, 610.

Tuma, 3 ; Tumba, 700 ; TMmfteJbt,

796; rumiiJfca, 498; Tumi. 499;
Tttmt/, 498 ; Tumri, 700 ; Ttin, 290 ;

Tundikeri, 670 ; Tundu, 290 ; Ttin^,

765; Tungti, 914.
Tung Oil, 46.

Tunu, 650 ; Tupkaria, 991 ; Tur, 196,

601, 871, 1036 ; Turanj, 326 ; Turanji.
46 ; Turbidi, 822.

TURBIKEIXA RAPA, 989.
Turiah, 103 ; TuricAu, 403.
Turkey, 136 ; ... Red, 49 ; ... Red

Oil, 922.
Turmeric, 443, 497-8, 1139-41.
Turnip, True, and Swedish, 176.

Turpentine. 464, 888-90; ... Chian,
902.

Turpeth Root, 822.
Turquoise and Turtle. 569. 716, 1079.
TuRTUR (Turtle-dove), 133.

Tuniihtogari, 197 : Tush-rOf 7U

;

2VU^. 744 : TimmA. lustek, Utmm,
tUMora, Me Tam» \ TAt, 7Hi-i ; 3VM,
4S8 : Tifwr. Mfrnr (PifMO or So-my
Pea). IM-iOOt iOi A0M, 8SA. MWL
871: Tvoek, SIS; ryoyorfa iMm,
1068: Twtb, 5SS.

TyloMs, 88.
TviHA. 98.' 1 16. 293.777.
Tyrf, 469. 474 ; TtadM*, 848 { Tti»-dM,

504.

t^d (Lignum Aloaa), 7S : UdadyowtU,
880; C/doAittalrifd, 488; Udal,
1051; C/(i<Ua. 121; C/iofi. 640;
Udid, 881. 871. 1108; Udish. 115;
l/d/u, 117; t/d-raJfe, 979; Udum-
bara, 538 ; Ugal, ugta (Buckwheat).
532 ; ... (Lignum Aloeii). uffur,

72 ; Ughz, 700 ; Uguru. 631 ;

Uk, ukh, 930. 934-5. 937. 944;
U-hadae nandand, 99 ; Ukoko, 086 ;

Uhoking. 102 ; Utatkambal, 1 ; C/ienxi.

504; 6'fan, 543. 540; Uli, 660

;

Uli, 764; C7/m, 625; UUo, 101;
C/Zu-gram, 892 : C/Zuta, 1081.

C/m4. 721 ; Utnahata, 259 ; C^fMori

(Arthrocnemum indicura), 1 13

;

... (Indian Jujube). 1143; Umari-
klni, 1 14 ; Umd ziggar, 720 ; Umb»,
638 ; Umba-vetua, 202 ; Umbhu^ 283.

C/mraiMtft. 6 ; Una, 101 ; C/fwiaJaf

546 : Undarbibi, 700 ; (/rwiaru, 10 ;

Undi, 204 ; Undum, 909.

UNio(8heU), 712.

I/n/et', 46; Unmatta, 488; l/nndA,
1144; Upagi mora, 562; I7|Mh

ikuncAa:a. 611; Vpara^daa^ 628;
C/po* Tree. 71.

Uppam, 584. 003 ; Uppti, 963 ; ...

nule. 784.

Upupa EPOP8 (Hoopoe), 142.

Upu-poma^ 913 ; Ural, 746.

Urad, urd, urud, 879, 881, 1107, 1136.
Urceola EUisTicA (Rubbor), 659.

Urbna iobata, 905.

URonncA iNOiCA (Indian Squill). 1048.

Uri (Rice). 824; ... (Oram). 608
Uriar, 746 ; Uri*ta, 979 ; Uma, 994
Umi, 428 ; Urohi (Cow Pea). 1 107
... (Dolichos Lablab). 008; Ur
aKeme. 104.

Urscs, 632.

Urtica. 144, 163. 924.

Uru. 512; Urucu, 142; Urrik, 905
Ur^tlkAfur, 444; Urua, 825
C7«, 930; Utad hana, 70; Tmis 180

Vtir SoiU, 61, 711 ; Uarrtki, 886
C7«Am-, 276 : Uahak lani. \\\ , Uakar
205 ; UaKaauta. 963 : t'^Ayot. 901

U*ir.SS6: Uaira, HOC; L'airbh4d»

utkia, 429: U-apar, 99; C7«My.

102 ; Uaatk, 427.

Usnuioo, 466. 941. 1134.
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Ustrung, 95.

Utalay gudda, 1028 ; TJtdvK, 1039
Utham, 99.

Utrasum Bead Tree, 511.

Vttariya, 418 ; Uttraccham, 511.

Vdcchd, 110; Vddam-kottai, 905;
Fadara, 570 ; Vadur, 102 ; Vagdrni,
534 ; Vaghayani, 534 ; Vaghe, 45 ;

Vaidia-gavat, 70 ; Famgian, 835 ;

Fa;a hand, 494 ; Vajrdbhra, 781 ;

Fa/n, 530 ; FaA;eri, 192 ; ...

-maZ, 192 ; Vakhma, 20 ; Vdkumbha,
269 ; FdZ (Dolichos Lablab), 508 ;

. . . (Red-wood), 25 ; Valayati an-
gur, 1114; Valesulu, 625; Vallai-

capo-molago, 265 ; . . .-pundu, 58 ;

Valldrai, 646.

Vallaris Heynei, 49.

Vallikildngu, 687 ; Val-mellaghu, 890 ;

Vdlo, 1106 ; Valpapri, 508 ; Vanan-
chik, 498; Vana-aunthi, 1139; Van
di pind, 885 ; Vange, 1026.

Vangueria, 384.

Vansa-kulaka, 101 ; Fansi, 937 ;

Varddi Cotton, 578-9, 871 ; Vardgu,
(Panicum miliaceiim), 79, 603, 843-
5, 1036 ; Varaha, 752 ; Varangu,
499 ; Vari (Common Millet), see

Vardgu ; . . . (Grey Oak), 911; Variari,

552.

Varnish Tree, Burmese, 779 ; ...

Wild, 914.

Varnish, Chinese, 46 ; ... Hatters', 48 ;

. . . Japanese, 914 ; . . . Piney, 1105.

Vaa, 99; Vasa, 25; Vasan, 110;
Vasha, 787 ; Vashambu, 24 ; Vdsr
hanap-pulla, 459 ; . . .-nu-mitha, 110.

Vasicine, 25.

Vathegd-kiyo, 110; Vathegaad, 110;
Vata, 537 ; Vatari, 915.

Vateria indica, 500, 1047.

Vatsaka, 640 ; Vatta-tirippi, 991 ;

Vavut, 172 ; Vavvula, 2 ; Vazhaip,
787 ; Vedam, 1073 ; Vedda vala, 14 :

Vedi, 3 ; Vedru, 99 ; Veduruppu,
110;

Vegetable Butter, 359 ; . . . Marrow,
441.

Vegetaline, 359.

Vejau, 359; Vellai-kunrikam, 1105;
. . .-maruda, 1072 ; Vellajung, 896

;

Vella-koku, 140.

Vellarin (Hydrocotyle), 647.

Vellari-verai, 437 ; Vella-vengdyam,

58 ; Vellay naga, 70 ; ... putali
kavalee, 1051 ; Velligaram, 171 ;

VelUri, 439; FeHoda, 511; Vel-

vellam, 15 ; Vembu, 780 ; FendaiA;-

Jfca?/, 631 ; Vendayam, 1081 ; Fengfai,

908 ; Vengan, 1026 ; Venkandan,
98; Venkaram. Ill ; Vennap paaha,

908; Fepa, 780; Fepa/e, 1131;
Vepali, 640.

Verbena, Indian, 459.

Verdigris, 403.

Verek, 16 ; Vermelho, 976.

Vernonia anthelmintica, 283.

Feri, 774 ; Veru aangalu, 74 ; Veta,

201 ; Veti-uppa, 972.

Vetiver, Vetiver Oil, Vetiveria
ODORATA, 70; V. ZIZANIOIDES, 116,

188, 778," 821, 1106-7.
Vettilai, 891; Vetti-ver, 1106; Vey-

pale, 1131.
Viburnum erubescens, 190.

Videcha-pdna, 891.

ViGNA Catjang, 770, 871, 879, 1036,
1107-8.

Vijaka, 326 ; Vijapura, 325-6 ; Vijdyd,

249, 251, 258; Vildyati-afaantin, 93 ;

Vilayati-agati, 287 ; . . .-Khandeah,

511; Vildyoti, bildti, (English) wungr
(Arachis), 74; Vilayti-gawuth, Vilayti-

hullu, 118 ; Viledele, 891 ; Vilimbi,

97 ; Villayati (English) Tobacco,
798.

ViLLEBRUNEA INTEGRIFOLIA, 144, 152,

162, 164-8, 924.

Vilyadele, 891 ; Vina-pullalu, 187
Vine, 929. 1047, 1112-20; ... Hima-

layan Wild, 1112.

Vinegar, 92, 929, 1108-12.

Virana, 1106; Virinzi, 825; Viaesh,

174;
ViTEX Neoundo, 49.

ViTis vinifera, see Vine.

Vitriol, Blue, 403.

Vittula, 511; Vlaa, 720; Vola, 102;
Vowra, 123 ; Vrihi, 825 ; Vrisha,

25 ; Vullay, 101 ; Vullu-gadalu, 58.

Vulpes (Fox), 632.

W
Wa (Wild Sheep), 746; Wabo, 101,

236 ; . . .-myetaangye, 101 ; Wabray,
103 ; Wachall, 104 ; Wad, 537 ;

Wadah, 102 ; TFadi, 843 ; Wadroo,

104 ; Waftangel, 487 ; IFa-graZe, 580,

608 : Wagi, 100 ; Wagria, 583-4.

Wagtails, 132.

Wa-gyi, 580, 608 ; TFa/i, 101 ; Wahat
aJiahi, 1123 ; Wakay, 101 ; Tl^aMma.
20 ; Waklu, 101 ; Walada-togari, 197 ;

valayati angur (Vitis), 1114 ; Walck-

mora, Wald-mora, 490 ; Wall, 508 ;

TFoZferai, 1028 ; Wallur, 134.

Walnut, 700, 812, 815 ; . . . East Indian,

46 ; ... Indian or Belgaum, 47.

Walsura Piscidia, 546.

Wa-malang, 100 ; Wamnah, 100

Watnuna, 100 : Wanet, 101, 103

Wangan, 1026 ; Wani (Judr), 1037

TFa-ni (Cotton), 580 ; Wanjad, 902
Wa-nwe, 103 ; Wan-wdng^an, 904
Wanoke, 101 ; Wapyu, 101 ; W'ar

(Ficus infectoria), 538 ; ... (Sac-

charum arundinaceum), 929 ; Warai,

845 : Warangal, 274.
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WarbUn, 132.

Waruna, 429 ; WaahMtt, 103.
U .it.T-ltly. uu:) ; . . . Ifdkm, S16.
Mu/i, lUl. 103 ; If'aUM, 580; Watroi,

103.

Wattle : Auatrnlian Black. Australian
Whit« or Silver, and Comiuon, 2.

Wax. UeeM*.. 12A-M. 812-4 : . . . Japan.
914 : ... Paraftin. 876 : . . .cloth,
Afritli. 93. 282-3. 712. 782. 813 ; ...
-insoft, Wliit*'. 71.

W'aya, 102.

Wral-mora. 490.
Wtizon (Wheat), 1082.
WetUi, 4(17.

Whalebone. 646.

Wlieat. 043. 726, 728. 834-5. 917,

1037. 1043, 1082-1108. 1134;...
English, . . . Macaroni, . . . Miracle,

1085 : ... Polish. 1084 : ... Rivet.

1085 : . . . Spelt. 1084 : ... Stoale,

1083.

Whisk-Hbre. 188.

Whisky, 966. 1043.

White-bait. 547.

White-eyes. 132. 134.

White-goose-foot. 293.

White-gourd, 441.

Whiting. 547.

Wicker-work. 114. 202.

Wilayati babul, 1 4.

Wu^LouGHBEiA (Rubber). 668. 660.

Willows, 115.

Wines, 1043, 1115.

Winn, 428.

WiTHANiA co.KOxnjkXia, 474. 483.

Wiz, 825.

Woad, 663.

Wond, 1043 ; Wontenulgi, 104 : Wdra,

537.

Wood-aeh. 48.

Wood-oil. Chinese, 46, 503 ; ... Mala-

bar, 499.

Woodpeckers, 132.

Wool, Paahm, 1121-31.

Wootz, 692.

Wormseed : Barbarj*. Levant. 93.

Wormwood, Indian, 93.

Worra, 101.

Wriohti.\ ttnctobia. 190. 640. 663,

1131-2.

Wttcku, 430 ; Wulawalli, 504 ; Wutidu.

842 ; ll"t<r, 537 ; Wuthtilu, 882.

X
Xagara, 362, 931.

Xiv?tgviliU pitzahac (Indigofera truxil-

lensis). 661.

XyroN (Gossypium), 511, 676,

Y
Yahu-yah u, 1 36.

Yak (Grunting Ox), 644, 733.

Yoke nar, 1051 ; Ya khaing, 787 : ,

Ydkut remani, 568; Yalachi, 1143;
;

Ydlakki, 511; Yalva, 69; Yama,
.

1189
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fOl : . . .-dhMM. IM { r
iOI i Ymmmi, 661.

Ywna (DioMOTM), Ut, 47ft. 4»1 114
r<fiu^ 971 1 y»-pi»n, g4«i Yi

600: YM, SMi Yatkmt,

yodaib-dWkv. 4S : YA^omAla, 1032 .

Yom-park6ra, 1032: Y-dti, 305.
y«Mt. 1047.

Ytbrof. 96 : YthaJa. 1072 : Y»-kkaotta.
638 ; Yelrin. 331 : Yekka, »6

:

Yel, 116: YeU-guUa, 631; YdOa,
1072; ... kiray, 114; YtOamdt.
1 143 : YtUUeaUi, 630 : rs-nd. 873 :

Ytndike, ifittdaik. 484 ; KsMfaiw.
1031 : Yenki. 163 : Km iMMMMMn.
602 : Yeppa, 1 16-7 : Yercumt, fOS ;

rrrJru/i. 467 : Vrnti. 680 ; Yenigudu.
484; r«-/Aa-;jan. 538 : Kctfiryt, 1121;
YetU, 486 : reH^ 1051.

Yeus de bouriqua, 100.

YharhhuU. 480 ; Yifig-tu, 840 : Yittma.

294; Fin-pya. 124: r»|>}>oA'. 801
Yiyo, 782: Foib bamid*. 661
FoKiwxaJcM, 653 ; youw-fwidi -si, 031
rismio, 606; Fuoo, 406; Yumg.
124; Kurit. 640: yuriMAMi. 778

Zabib, 1112: Za/ron. 420 ; Zag, 074 :

Zoyar. 485 ; Zaghu, 720 ; ZagMm.
437 : ZaAa6. 666 ; Zdk, 61 ; Za/i7.

492 ; Zamb-chuU, 006 ; Zam6iiri.

322; Zamin-kand (Elephant's Foot).

65 : ... (Yam). 493 ; Zanifdr. 403 :

Zan-ghoz, 888; ZanfftabU, 1130.

ZaNTHOXYLUM ALATl'M. 1012.

ZanzabU, 1139; Zard, 907: ZdnidJr.

489; Zardalu, 906; JZartr. 402:
Zamab. 311 ; Zaun^ 6o/«, 701.

Zea Mays. 929. 1132-9
Zebrawood (DiospjTos Kurxii), 408.

Zebri, 526 ;

Zebu (Humped Ox), 732.

Zedoary, 443 ; Zendtbuj. 634 ; ZemeJu^

836 ; Zengi bar. 1 074 ; Zerumbdds, 443.

Zeuzkra corrsM, 386.

ZAireA. 442 : Zhorhtttheylo. 822 : Zt.

1143: Zi6/. 767: ZtVAt>. 720.

Zinc. 402.

Zingiber. 446. 1139-43.

Zinya, 124 : Zir. 666 ; Zira (Black

Caraway). 284 : Zira (Cumin). 442 :

Zirah, 284 : Zirdu »iah, 283 ; ZtrrA.

442 ; Ziri. 834 : Zirishk (Barbeny).
130: ... (Raiain). 1112.

Ziser. sisern (Cioer arietinum). SOft.

Ziffa (Cumin). 442.

ZlZYPBVS JCJX7BA. 1003. 1005, 1012.

1067. 1143.

Zo6o. 733: Zoga, 074; Zttd^ 1062:
Zum (Bird Cherry). 006: Mrs,
suma (Sorghum), 1032; Zmnmhdd,
444 ; Ztojina (Hammsr-baadad
Shark). 643. 647.
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