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PREFACE.

Tbb Flora is based mainly on notes and collections made
during several years' residence in Chota Nagpur, as Divi-

sional Forest and Working- Plans Officer, chiefly in Singbhnm.
These notes were very largely augmented during six weeks'

leave (subsequently converted into special dutyJ devoted to a
botanical walking tour in Manbhum, Ranchi, Hazaribagh and
Palamau during the months of May and June 1905. A
subsequent tour during the cold season of 1907-08 extended

from the banks of the Sone through the districts of Palamau
and Hazaribagh. and through the whole length of the Santal

Parganahs. 1

The last tour, and the actual writing of the Flora in its

present form, were undertaken during the writer's short

tenure of the office of Imperial Forest Botanist, and while
on furlough in England.

It has been a source of regret that the notes and collections

made during the comparatively lengthy stay in Singbhum
were not compiled 'with any idea of subsequently writing a
flora ; had it been otherwise, not only would much of the
later work have been saved, but the present attempt more
satisfactory.

The book being intended for the use of those residents in

Chota Nagpur 2 who may have no previous knowledge of

systematic botany, as well as for forest officers and students,

the writer has endeavoured to meet the requirements of all

three classes. For the first, a glossary and an artificial key
has been compiled, with which the approximate position of a
plant in the Flora may be quickly located. The descriptions

of the species usually starts with a fairly popular account of

1 Spelt Scnthal Pargannahs on the map.
1 Chota Nagpur in this, and in similar cases, where no confusion can

ariso, includes the Santal Parganahs.

B
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the habit and other easily perceived characters, while fuller

details, useful to the student, are added in smaller type. In
some genera herbs have been described which have no known
economic value. Such descriptions of the plants closely allied

to a useful species often more effectively prevent its mis-

identification than a more particular account of the species

itself, while they add to the botanical interest of the book.

A few plants have been described in virtue of their beauty
alone.

The economic uses are generally restricted to tho£3 to

which the plants are put in Chota Nagpur. An exception has

been made in the case of some trees, the value of which
appears to have been overlooked on account of their rarity,

and in order to claim their protection. A description of the

timbers has also been omitted, as nothing could have been

added by the writer to Gamble's account of them.

In regard to the limitation and multiplication of species

the writer has adopted generally the views expressed by Sir

D. Brandis on p. x of his introduction to " Forest Trees,"

but it is to be remembered that those views include the

impossibility of a consensus of opinion in detail, and the limi-

tation of particular species does not always coincide with tha£

of " Indian Trees." Such differences of opinion are specially

inevitable where the material on which conclusions have
been based is different.1 Where generic and ' specific names
are given without explanation, or synonomy, they are

believed to represent the plant or group of plants described

tinder these names in the Flora of British India. Synonyms
are given where the name employed differs from that for the

same species in the Flora of British India, Brandis's Forest

Trees, or Prain's Bengal Plants.

It is held that in attempting to completely describe the

Forest Flora of any locality, the existence of those trees

1 "It is moreover not to be forgotten that all taxonomic distinc-

tions, which have not been confirmed by physiologic tests, are only pro-

visional * * * * it is absolutely impossible to reach definite conclu-

eions on purely morphologio evidence " De Vries, Origin of Species by
Mut&tionc., English Edition, p. 248.
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shonld be referred to of which the material obtained may be
insufficient to put their identification entirely beyond doubt.
Specimens of twigs with buds and leaves can, by thorough
examination of their stipules, venation, 1 and anatomy in
oomparison with known species, be usually quite correctly
referred to their families, genera or even species. A very few
of the species in this flora have had to be determined 2 solely
from such material, but in such cases, either a (?) ha* been
appended to the name, or the facts have been stated.

The books which have been most frequently consulted are
" The Flora of British India " and Prain's " Bengal Plants."
Much use has also been made of Wood's Plants of Chutia
Nagpur (Records of the Botanical Survey of India) and of

Campbell's Descriptive Catalogue (prepared for the Colonial

and Indian Exhibition in 1886). A list of the principal works
referred to will be found on p. vi. The writer's thanks are

specially due to Mr. Mclntire, Conservator of Forests, Bengal,
without whose encouragement and help in the first instance

the flora could not have been undertaken. Mr. Haslett,

Bengal Forest Department, has rendered very great assistance

in the collection of specimens, and in furnishing their

Kharwari names, for most of which he is responsible. To
him, Mr. Mee, and Mr. Modder the writer's thanks are also

due for marking down and subsequently collecting several

species which were not in flower or fruit at the time of

observation. This aid was most valuable in the Santal Par-
ganahs' tour which was undertaken at the worst time of year

for obtaining complete specimens. Thanks are also due to

Mr. Grieve, Mr. Kirkpatrick and Babu Sunder Singh for

specimens. To Colonel Prain, CLE., formerly Director of

the Botanical Survey of India, and to his successor, Major
Gage, the writer is greatly indebted for their generous

1 M. Laurent on p. 331 of the Progressus Bei Botanicae, Vol. I,

remarks that " Lea botanistes ne considerent pas assez les feuilles dan*
ieur derniere trame."

2 Mr. N. E. Brown of Rew kindly determined for the writer an

Axietolochia from the twigs and leaves alone. Subsequent oomparison

with other specimens ehowod the determination to be perfectly correct.
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hospitality and assistance while he was working at the

Calcutta herbarium. The writer regrets that more time

was not available for a thorough examination of all

the Chota Nag-pur plants contained in that herbarium, and
in the herbarium of the Revd. Dr. Campbell, who very

kindly placed it at hi? disposal. Had such been practicable,

some errors and omissions would no doubt have been avoided.

Through the kindness of Mr. Gamble the whole of

his excellent herbarium was examined on receipt of the

first proof, and several additions to localities made.
Advantage was also taken of his advice in other matters.

It is with much gratitude that the writer recalls his visit to

Dr. Campbell in Manbhum, who has collected in Chota
Nagpur for over thirty years, and from whom practically all

the Santali names given in this book have been obtained,

either directly, or from his Descriptive Catalogue already

referred to. Dr. Campbell also kindly corrected the spelling

of these names in proof. The writer also wishes to acknow-

ledge his indebtedness to Mr. Burkill for kindly checking the

nomenclature of the Dioscoreacese, and lending specimens, to

Dr. G. T.Walker, Meteorological Reporter to the Government
of India, for assistance in obtaining some of the meteorolo-

gical statistics ; to the Director of the Geological Survey for

naming rock specimens ; to the Keeper and staff of the

Royal Herbarium at Kew ; to Dr. Ostenfeld and Dr. Paulsen

cf Copenhagen ; and finally to the Hon. F. Slacke, C.S.I,,

C.I.E., formerly Commissioner of Chota Nagpur, for his

sympathy and assistance in all matters concerned with

forestry and botany during the writer's service in his

division.

H. H. HAINES.

Th« 31st March 1908.
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Him. Jour. Hooker's Himalayan

Journals,
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L. Leaves,
lane. lanceolate.
Lflte. leaflets.

Mai P. Mai Paharia.
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M. fls. Male flowers,
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r.s. rainy season.
S. Santali.

Sec. n. secondary rmtvet
sep. sepals.
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Vern. Vernacular, where the
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ADDENDA AND CORRIGENDA.

[ Obvious misprints ai;e omitted. ]

P. 51. Line 4 for Borgainvillea read Bougainvillea.

P. 52. For Gnetinee read Gnetineae.

P. 63. In Gamboge Family, for Ovary 4 12-celled read

Ovary 4-12-celled.

P. 67. .Last line, after ovules 2 in each cell read or more in

some Aurantieas.

P. 76. In Ivy Family, after palmate read or digitate.

P. 80. In Urticales, after allied probably to PolygonaceeB

<~>dd and Euphorbiales.

P. 82. In Myrsinace©, add Minute red glands usually

present at the edges of the leaves and other places.

P. 83. In Olive Family, the words Ovary 2-celled should be

in italics.



P. 86. See Bignoniaccaa, the star * is omitted from the foot-

note.

P. 86. Acanthus Family, after exceptions see p. read 446.

P. 90. Dioscoreace99, the leaves are sometimes 3-5-foliolate.

P. 129. Alsophila. The indusium is absent in this gemis.

A tree-fern found in the hills of the Central Pro-

vinces with a very prickly and aspe.ous stipes and
rachis is Cyathea spinnlosa, Wall. Cyathea has an
indnsinm which envelops the young son and is more
or less permanent below.

P. 143. Polyalthia cerasioides, L, sometimes glabrescent

above.

P. 146. Saccopetalnm tomentosnm, FIs. greenish or dark
purple. Frt. carpels purple-black.

P. 153. Litssea eebifera, Pers. Cooke (Flora of Bombay)
states that L. chinensis, Lamh. has. long priority

over Persoon's name.

P. 156. Crataeva reKgiosa, the flowers arejariously coloured

in cultivation.
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P. 161. Casearia tomentosa, L. punctulate.

P. 164. Zehneria, Endl. The genus has been sunk in Melo-
thria by Cogniaux, and the names of Z. umbellata
and Z. Hookeriana become Melothria heterophylla

Oogn. and M. perpusilla, Cogn. respectively.

P< 171. Bryonia laciniosa, Cooke gives Bryonopsis laciniosa,

Naud. as the name of this plant.

P. 171. Mukia scabrella, this is called Melothria maderas-
patana by Cogniaux.

P. 174. Cephalandra indica, Naud. should be Coccinia
indica, W. fy A . according to Cooke.

P. 176. Gulgul (Galgal) is also a Hindi name for Cochlos-
permum to which it properly belongs.

191. Thespesia Lampas4 Balz% Syn. T.' macrophylla,
Blume. There are probably two species mixed up
under these names. The common Singhbnm species

has globose woody 4-5-valved capsules which are
only slightly dehiscent, the upper leaves are usually
simple. The other, which is apparently the more
common form in Western India has oblong or ovoid
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cnspidate, often 3-valved capsules, much more

widely dehieceDt and more resembling those of a

Hibiscus, while the leaves are nearly always broad

and 3-lobed.

P. 19G. G. pilosa, the older stems are 3-4-angled.

P. 207. Eriolsena Hookeriana, line 13 for fid read fid.

P. 210. Tribe Phyllantheaa, line 5, add a comma after

* rarely few.'

P. 213. Euphorbia neriifolia, L. Cooke apparently consi-

ders that th$ correct name of this is E„ lignlaria,

Roxb. and he calls E. Nivnlia, Ham. ' E. neriifolia,

L. ' The matter appears to require further investi-

gation. There is a mnch branched (from the root)

species which is apparently undescribed and is found

on (Sjnartzite and sandstone rocks in the Central

Provinces not far from ow area. It has broadly

ovate leaves when young.

P. 219. G. velatmum, after capsule J" read J". For petiole

i" read Petiole |-J". For F1s. April read Fls.

April-May.

P. 222. Flueggea, for styles 3, read 2-3.
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P. 227. A. Bunius, line 4, for fid read fid.

P. 239. B. Roxburghii. For Hingux read Hingan

P. 25S. Buchanania latifolia. Cooke states that the name
B. Lanzan, Spreng. has claim by priority.

P. 260. Sapindus trifoliatus, this is S. laurifolius, Yahl.
according to Cooke.

?. 260. In Key, line 5
? for H read Fl.

P. 270. Z. Jujuba, Var. ±t is prooably a distinct
j species.

The habit. is very uniform. It is doubtless included
in Z. rotundifolia, Lamk. in the Flora, of the
Gangetjc Plain, between which and Jujuba it is

intermediate.

P. 288. A. pennata. There are possibly two species under
this name. One is arboreous in the Central Pro-
vinces. The shape of the pod is variable.

P. 291. A. odoratissima should have been placed next to

Lebbek, to which it is more closely allied than to A.

pi ocera.
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P. 297. B. Vahlii, line 13, for lama, K., read lamak'.

P. 338. D. scandens, line 3, for cold, read cold, (i.e.,

coloured).

P. 354. Woodfordia floribunda, seeds minute linear. The
seedlings are most minute with orbicular sessile

cotyledons the size of a small pin's head. The first

pairs of leaves are minute broadly ovate and
glandular.

P. 356. Lawsonia alba, Lamk. Cooke gives L. inermis, L

.

as the name.

P. 369. Heptapleurum venulosum, Drupe spherical J" diam.,
yellow, finally red with a compressed stone. Frt.

June-July.

P. 369. Heteropanax, the so-called Seeds are probably
pyrenes.

P. 404. M . indica, first line, for A. R. amjani read A. BO.
Ranijani.

P. 410. D. montana, Roxb. In the Central Provinces, not
far from our area, is a third form, usually thorny,



adult twigs and leaves beneath and or midrib

above pubescent, sec. n. 6-10 prs., terti^tried not so

numerous or reticulate, or so conspicuous when dry.

L. dry green. PL and Fr. not seen.

P. 437. Dregea is included in Marsdenia by Mr. N. E-

Brown and by Cooke. D. volubilis becomes M.
volubilis, Cooke.

P. 452. Hygrophila spinosa, is a synonym for Asteracantha

longifolia, Nees the name adopted by Cooke.

P. 465. Ipomeea, line 18, for ovary-2 or 4-celled read ovary
2- or 4-celled.

T'. 468. I. Turpethnm, L. attain 67 and more in luxuriant
specimens.

P. 474. C. Macleodii, line 13, for on read or.

P. 482. P. barbata, line 4, for never quite entire read very
rarely entire.

V\ 482. P. nov. sp. I have since met this, as a large tree in

the Central Provinces, it appogrg to be undescribed.
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P. 484. Clerodsndron phlomoides, Will A. The name should

be 0. Phlomidis, L. j. according to Cooke.

P. 496. A. Cadamba, Miq. Cooke states that A. iudioTi«

A. Rich, is the correct name.

P. 507. Canthium, Lawk. This is the genus Plectronia, L.

(Genera Plantaram, P. 110). Cooke states that the

hollows in the nerve axils of hia P. Wightii are

insect galls.

P. 562. For P. montaum read P. montanup.

P. 571. Line 1, for Gl. I 3 faintly 5-nerved, read Gl, I, 3-

faintly 5-nerved.

Index. The Appendices and addenda are not included in the

Index.

P. vii. For Hemp (Mauritius) 527 read Hemp 80, 527

S. G. P. I.—No. 14 For. Zool.—10-11-1910.—250.



INTRODUCTION.

GENERAL.

The country, the flora of which is here dealt with, has a

total area of about 37,403 square miles. It includes the Chota

Nagpur civil division which, with its political states, and, the

native state of Gangpur (2,484 square miles >, has an area of

31,934 square miles, and the district of the Stmtal Parganahs

(5,469 square mibs) belonging to the Bhagalpur civil divi-

sion. This district is included because it not only resembles

Chota Nagpur botanically and topographically, but because

by its inclusion the flora is made to embrace all the forest

divisions in the west of Bengal, with the exception of the

recently added Sambalpur district,1 which has not yet been

botanically investigated.

The woody vegetation of Sambalpur, as well as of the greater

part of the Monghyr and JBhagaljpur districts south of the

Ganges and the laterite plateau of JMdnapiir, though not

nominally included, will probably present very few species not

here described. Broadly speaking the tract dealt with lies

between 22° and 25° N. latitude, and between 84° and 87°

longitade. It forms the eastern extension of the vast elevated

region formed by the confluence of the Satpura and
Vindyhan mountain ranges, and from which flow the

large rivers Narbada (dividing those ranges) to the west,

the Sone, which forms a part of our north-western boundary,

to the north, and the Mahanadi and the Brahmini to the

south and east. Some of the tributaries of the latter lie in

1 Sambalpur belonged to the Central Provinces until the partition of

Bengal in 1905. Before that date Chota Nagpur also included the Nativo
States of Sirguja, Jashpur, Udaipur, Korea and Chang Bhakar, which are
hence occasionally referred to in the flora', though their area is not in-

cluded in the above statement.
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Chota Nagpur. On the south the tract passes into the

highlands of Orissa, and on the north it extends at one

point to the banks of the Ganges. It belongs therefore to

the Deccan Province of the Flora Indica, to Mr. Clarke's

province of Coromandelia, and to Colonel Prain's province

of Chota Xagpur.

TOPOGRAPHY.
The essential feature in the physical aspect of the country

is the prevalence of plateaux and hills, often rising into

mountains which rarely exceed 3,000 feet in elevation. A
very small portion of the area can be said to lie in the plains.

This is the narrow strip about 170 miles long in the east

and north of the Santal Parganahs along the loop line of the

"Rast Indian Railway, which belongs both topographically and
botanically to the Gangetic plain. On the other hand the

plateaux are frequently very low and may not exceed 400
feet. This is the case in the open country near the Subar-
nekha in the east of Singbhum, and over much of easterr

Manbhum. A subsidiary, but characteristic, feature of manj
of the plateaux are huge isolated rounded or conical bosset

of rock rising abruptly from the general level and visible for

many miles. Good examples may be seen near Chinpina (on

the railway), near Jhalda, etc.

The edges of the higher plateaux, such as those of Ranchi
*nd Hazaribagh* are usually broken into steep scarps which
appear a3 ranges of hills seen from below, and eometimes are

actually hills rising considerably above the general level of

the plateaux. While the larger plateaux of Ranchi and
Hazaribagh attain respectively an average elevation of 2,000
feet, and that of Palamau 1,200 feet, smaller ones or flat-

topped mountains may rrse as a third step to 3,000 feet or

more. These are the so-called pats, • They are best re-

presented in Sirgnja where the Main Pat * has an

1 The Jffainpst, or more correctly the Manipat, is 16 miles long and
12 miles hrpad. IuSummer it becomes a ast grazing ground for cattle

from Mirzapur^and Behar. Vide Imperial Gazetteer of India.
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elevation of 3,850 feet. The tops of these pats " are open
grassy plains with a few scattered bushes, they are now used
as pasturage and were once good hunting grounds for
Nilgai." 1

The larger plateaux are usually under cultivation, and
in the dry season offer but a monotonous expanse of dried up
fields with scarcely any vegetation. From this cultivated
country it is a relief to turn to their jungle-covered scarps,

albeit most of the forest has now been reduced to a state of

scrub. It is in the rngged mountainous tracts, especially of
Singbhum, the former Tributary States, and Palamau, where
the chief beauty and interest of Cbota Nagpur now lies, and
where the manifestations of the destructive hand of man are
least apparent. These tracts being also those where there is

most forest, coincide to some extent with the areas marked
in green on the accompanying map. (The forest in the
Native States is however not shown, vide note on p. 1.)

The districts of Ranchi and Hazaribagh. are typically

plateaux with forest on the scarps and on a few isolated

hills, but the highest mountain of Chota Nagpur (Parasnath
4,479 feet) occurs on the eastern boundary of the latter

district, as the culminating point of an east and west broken
range of hillcj which lies partly in Manbhum, the eastern

portion being known as the Tundi hills. Parasnath is

classic ground for the botanist, as its flora was studied by
Sir J. D. Hooker in the year 1848. There have recently been
proposals of building on this beautiful mountain which,, if

carried out, would destroy most of its interesting vegetation.

The Parasnath range is divided from the higher Hazari-

bagh plateau and the broken hilly and jungle-clad country

on its southern and eastern face by a tributary of the

Damuda.

1 Plants of Chutia Naerpur, by Lieutenant-Colons! J. J. Wood, p, 2.

The writer has unfortunately never had an opportunity of examining

these Pats.

3 o2
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The lower northern Hazaribagh plateau east of Chatra is

flat, bare of forest and the streams mostly dry in December.

Borassus palms are fairly abundant in northern Hazaribagh

and lend a feature to the landscape absent from the greater

part of Chota Nagpur. The upper Baraka basin is mostly an

open barren plateau, sparsely cultivated and heavily grazed.

The river is occasionally flanked by low hills. Towards

Pachamba the scenery somewhat improves, and it is then

flanked on the south by the Parasnath and Tundi ranges.

The Baraka joins the Damuda on the eastern boundary

of Manbham. The only reserved forests in Hazaribagh are

at Koderma and Khurchuta. Koderma is situated on the

scarps on the north of the lower plateau and also occupies

hills at its base. This forest is continuous with that of the

Ganwan zemindari forest and the other jungle of the scarps.

The small forest of Khurchuta lies close to the Monghyr and

Santal Parganahs boundary. In this direction the plateau

character is more or less lost and the jungle-clad scarps have

disappeared. The hilly scarps of northern Hazaribagh are, in

fact, continued northwards into Monghyr, where they ulti-

mately become the Karakpur hills.

There are still several private jurgles in Hazaribagh

chiefly belonging to the rajah of Ramgarh, and several

patches o? jiiagle attached
,
to the villages called Rakhauts.

The Damuda valley is much more diversified than that of

the Baraka, and still contains considerable patches of jungle,

though these are fast disappearing.

The Ranchi plateau, except in the western hills, is generally

very flat and open, with occasional small hill ranges and
barren rocks of granite or gneiss. Tea gardens, and occa-

sional patches of Sal coppice are met with, but it is practi-

cally only on the scarps and in the river valleys that the forest

still maintains itself. The Baragai mountain * on the northern

ghats overlooking the Damuda is 3,445 feet high. Some of the

1 Omitted from the map.

4
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western mountains attain 3,600 feet and there is much forest
about Biru and the watershed of the north and south Koel.

Manbhumis generally a low-level undulating plateau
dipping to the east, but there are considerable hills in the
south and west, the principal of which are the Dalma range,
attaining 3,000 feet, and the hills of the Baghmundi plateau]
attaining 2,220 feet (Gangabari Mountain). The last contains
an area of Protected Forest situated in parganah Mahtah.
The only other areas of Protected Forest in Manbhum are
situated on the small bills of parganah Koelapal, to the east
of the Dalma range, which last forms a natural boundary
between Singbhum and Manbhum on the south.

The Dalma Range is interrupted where the Sub-
hanarheka breaks through it, at the boundary of the
two districts. Where this river crosses from Hazaribagh and
Ranchi into Manbhum it forms a waterfall, known as the
Hundrn Gag, which is 320 ft. high Away from the
mountains mentioned, however, Manbhum is flat or but
slightly undulating, now and again dotted with the small
isolated conical hills, or rocks, referred to above. The
central portions are drained by the Kosai river, which flows
ultimately into the Hughli. There are no reserved forests,

and most of its zemindari forests and the recently protected
blocks have long since been reduced to a condition of scrub.
The desolation of the empty fields in the hot season, unrelieved
bv that touch of Nature which can even beautify the desert,

resembles many parts of upper India.

Except for a considerable plateau in its eastern centre

Singbhum is * mountainous country. On the north the
Porahat plateau, adjoining the higher one of Ranchi, is much
diversified by ranges of mountains and deep rocky glens

;

the homes of bears, leopards and tigers.

The high ridge in the north-west corner, on the borders
of Ranchi, is sometimes known as the Layada Range, and
leaches 2,900 ft. The Girga forest lies on some of its more
rugged spurs. The valley of the North Karo, full of rocky

6
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pools, divides this from the main mass of Porahat, in which

many mountains, snch as the Bicha Bnru, exceed 2,700 ft.

The forest boundary is carried over the top of this mountain

which lies en the western extension of the Dalma range.

Parts of the Songra forest, with an elevation of 1,100 ft. to

2,000 ft., is characterized by large valleys which, towards the

ghats, fall away in precipitous slopes and waterfalls. The
ravines are filled with immense boulders, so that it is

necessary to ascend them bare-footed. In the south of the

Songra forest the Lokcd Bum range attains 2,800 ft., and
with the Seomari and Sunli ranges, protect some wide

valleys on their northern slopes. These were jhumed many
years ago, but still contain some magnificent old trees, remnants

of the former forest. Such jhumed areas are very common
in the Singbhum reserved forests near the sites of old villages

long since deserted. They are occupied by a new type of

forest, referred to in the flora as ' second growth ' in which the

species of the original forest only slowly reappear. 1 The
pretty custom of the Kols which preserves near the village a

bongasama, or sacred grove, is the canse of the preservation

of some of the ancient giants of the forest. Some of the

hills and upper valleys in Porahat are too exposed to drought

to contain good forest, and such names as the jateserang

/'signifying a carpet of rock) aptly describes their character.

Between Porahat on the north and the Kolhan Govern-

ment estate on the south runs the Bengal-Nagpur railway

in the valleys of the Sanjai (or Khorkai) and the Koil.

These rivers ran in opposite directions from a water-

shed through which the Goilkera tunnel is bored (elev.

1,100 ft.). The Sanjai flows east to the Subarnekha, the

Koil, after receiving the North and South Karo and the

Koina rivers, westwards to its confluence with the Sank in

Gangpnr, where the combined rivers flow south as the

1 Jhumed areas in the Santa! Parganahs are known, as Karao. Gamble
states that on old karaos bamboo frequently comes np in great abun-

dance, and seedlings of Fterocarpus and Ougeinia are not uncommon.
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Brahmini. The Kolhan Government Estate is generally
very mountainous but there is a slightly undulating plateau
in the east of it (and to the west of the estate of Dalbhum
and Seraikhela), which is only about 750 ft. in elevation.
On this Chaibassa is situated. The portion of the
Kolhan west of the Karo R. known as " Saranda, " the land
of the seven hundred hills, is the most beautiful part of
Singbhum and the richest in its flora and fauna. In conse-
quence of the preservation of its forests the splendid streams
of the South Karo, the Koina and others, contain an
abundance of water all the year round and are well stocked
with Mahseer and other fish. The mountain ranges
strike generally N.-E. and S.-W. and usually rise

to close on 3,000, ft.1 sheltering deep valleys with perennial
springs, where the comparative coolness and humidity has a
marked effect on the flora (vide infra). The Saranda rivers,

like those in Porahat, often have a gentle gradient for consi-

derable distances and flow through broad valleys with fine

forest. The whole aspect then suddenly changes, the valley
closes in and rugged rocks, hung with bees' nests, overhang
cascades and gigantic boulders 10-30 ft. in diameter. Wild
elephants and considerable numbers of bison (Bos gaums) still

occur in these forests, which, however, have a somewhat less

pleasant feature in their numerous man-eating tigers.

The district of Palamau is said to have an average
elevation of 1,200 ft. On the south and south-east are the
mountainous ghats of the Ranchi, Hazaribagh and Sarguja
plateaux which throw out long spurs and hill-ranges far iuto

Palamau, and on which are situated the Barasand and other
reserved forests. Some of the highest mountains in the
south, in continuation of the pats of western Lohardaga
(Ranchi district) and Sarguja, attaiu 3,500 ft. Flowing north
from the southern highlands is the Urunga river, after-

wards known as the North Koil, which joins the Sone.
»* —>. —

.

1 The highest is 3,041 ft. situated on the Keonjhur frontier, while the
lowest point of the Samta valley is only 750 ft.
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The extreme west, occupied by the hills of Naga
Untari and other zemiDdari estates, is fairly covered with a

poor forest, from which all large timber has been removed,

and is interspersed with villages. Similar jangle-clad hills

also occur in the east of the district, where they join a
confused mas3 lying in the west of Hazaribagh. From
them tributaries of the Amanat river flow westwards. The
high land in the extreme south-east of Palamau, in

parganah Ton, is the watershed of the Amanat (which

joins the Koil above Daltonganj) and the Danmcia. It

connects the Hazaribagh plateau with that of Ranch!. The
forest on this watershed is not reserved. Below the ghats

of the Palamau plateau in the North-West, is a small area near

the Sone on a level with the Gaya plain.

The Santal Pargaiiahs district ie an oblong tract

lying in a bend south and west of the Ganges. The south-

west and western portion in continuation of the north-east

of . Hazaribagh is of low elevation, but generally undulating

and with numerous detached hills and small hill ranges.

The eastern half is chieBy occupied by the long north and
,jouth range of the Rajmehal Hills, which leave, however, a

low alluvial highly-cultivated tract between them and the

Ganges on the east The highest points of this range are

only about 1,500 ft. and nowhere exceed 2,000 ft. ; they are

usually flat-topped. These hills must once have been covered

with dense forest, but all the large timber was destroyed in

the construction of the East Indian railway about 1857, and
although a part was subsequently reserved under the Forest

Act, control by the Forest Department has been again mostly

withdrawn. Much of the area is jhnmed or cultivated, and
the greater portion of the remainder reduced to a state of

scrub. The result of the denudation is that most of the

streams become nearly dry early in the dry season, while they

are violent torrents in the rains, only fordable with danger. The
effects of excessive grazing and other destructive agencies is

well seen about Barhait, where the Sal trees are found with
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a foot or more of their roots exposed, appeai iug to stand on
stilts. It is interesting to compare the present condition of
mnch of Chota Nagpur with the prophecies of Mr. Hewitt,
formerly Commissioner of that province, in his Annual
Administration Report for 1883-84, who foretold the results

of the wholesale destruction of the forests,

GEOLOGY.
The land surface of Chota Nagpur is probably an

extremely ancient one. Omitting deposits formed by recent

sub-aerial denudation of the older rocks, incinding among
these the laterites, there is no formation younger than the
Gondwana system, which is believed to be contemporaneous
with the Upper Lias and Trias, and these Gondwana beds
were apparently all deposited in shallow water. The fossils

of the Gondwana system are chiefly eqnisetales, ferns and
cycadofilices, while conifers are verj rare.1 By far the greater

part of the area is occupied by unfossiliferous metamorphic
and submetamorphic rocks covered locally by shallow, or

moderately deep, alluvial or sub-aerial deposits. The chief

exception occars in the Santal Parganahs, where enormous
areas are covered with basalt and other trap rocks. Most of

the rounded conical hills or bosses, alluded to on p. 2,

oonsist of porphyritic granite, * sometimes called Dome
Gneiss. The shelling off of the outer concentric layers of this

rock, causing a continual exposure of fresh surfaces, renders

it singularly bare of vegetation. On it species of Ficns,

chiefly F. tomentosa and I\ gibbosa, and more rarely the

Banyan, are the commonest plants. The detritus at their

base however will grow most species of trees, and among it

natural sown Tamarind is not uncommon.

lu The plants of the Lower Gondwana include numerous Equisetales
while those of the upper are chiefly Cycads and conifers. The species of

ferns are distinct in the two divisions. "—Holland.
2 Much of the gneiss in Chota Nagpur, exhibits no trace of foliation

and is lithologically granite. The Dome Gneiss is doubtfully granitic in
origin.

9
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The Ranchi and Hazaribagh districts are occupied

especially by the metainorphic rocks. Granitoid Gneiss,

mostly Hornblende gneiss, *
is one of the commonest. It

decomposes into a somewhat sandy nnfertile soil mnch
favoured by the wild Custard Apple. Mnch of the Tundi-

Parasnath range is composed of it. It is also common about

Markacho and over most of northern Hazaribagh and into

Palamau. In Palamau it is found on the Kuru ^hats, in

the Betlah forest and numerous other places. The Koderma
hill is composed of gneiss, but mica schists (submetamorphic)

are here most abundant. Pegmatite is a handsome crystalline

granito with large pink masses of dull felspar and translucent

quartz. It is often met with (especially in Hazaribagh) and
occurs apparently overlying ("probably intmded into) the gneiss

on tho Sitagarh hill near Hazaribagh station between Banki and
Barwadib, at Chorparan, and in Koderma among other places.

Pegmatite is said to occnr in Hazaribagh in dykes in. which

the workable mica is found.2 Mica is extensively mined in

Koderma and the vicinity. On ridges about Pachamba a

form of quartz schist outcrops consisting of almost pure
quartz with cavities lined with quartz crystals.

The pats on the western boundary of Ranchi and in

Jashpur owe their flat-topped appearance to a horizontal layer

of trap rock :
3 there is said to be but a small depth of soil

on the top in which forest trees used to grow.4

1 A pepper-and-salt looking rock, very crystalline on fracture bnt
weathering black op deep grey-brown. Under the lens it appears to be
composed of small blackish crystals of Hornblende and white crystals of
quartz intimately associated.

2 Bat the word pegmatite is uBed here in a somewhat different
sense as a coarse mixture of quartz, felspar and mica. It often contains
tourmaline, of which some fine specimens are found in the Koderma
mines.

3 Vide Gazetteer. This capping rock of the pats is however elsewhere
referred to as laterite (Memoirs of the Geological Survey, Vol. VIII. The
Daltonganj Coal-field, by W. H. Hughes). Probably the two rocks axe
associated as is so often the case.

< Vide p. 2.

10
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In walking from Hazaribagh. to Ranchi clay s and carboni-

ferous shales are met with at about the 21st mile which
belong to the Damnda series of the Gondwana system. These

rocks are more or less evident all down the Damnda valley,

and contain the coal-fields of Ramgarh and Karanpnr in

Hazaribagh. The Gondwana system is also well developed

in tne Earakar valley, and tilted beds of sandstone north of

Bagoda, as well as the micaceous shales composing some of

the small hills north of the Barakar, possibly belong to it.

The Gondwana system is important, as the Damnda series

bears the coal measures of Raniganj (in Bardwan, but close to

Chota Nagpnr), Jheria (in the Damnda valley, Manbhnm),
Giridih (Barakar valley, Hazaribagh), Daltonganj (Palamau),
and several less important fields. The formation is also

interesting from the occurrence cf similar coal-bearing

Damnda beds in Sikkim and Bhotan, indicating a continuity

of the land in that direction when sea occupied the greater

part of the Indo-Gangetic plain and Himalayan area, In the

subsequent elevation of the land we may assume the moun-
tains of Chota Nagpnr not only to have been on a far grander

scale but to have borne much the same flora as their extension

into Assam and adjacent areas. As these conditions are

believed to have existed right up to tertiary times, the

presence of so many eastern Himalayan and Malayan types in

Chota Nagpnr might thus be accounted for. Ball states that

the outlying hills and prolongations of the Chota Nagpnr
plateau owe their character and origin to denudation modified

only by the inclination of the beds, and not to local or special

upheavals. "That the general level of Manbhum corre-

sponded to the rest of Chota Nagpur in times previous to

the scooping out of the Damuda and other valleys, and the

deposition of the coal measures and associated rocks, is

proved, not only by the scattered hills, a few of which
approach in elevation that of the Chota Nagpur plateau,but by
the fact that the Subarnareka and many of its smaller tribu-

taries pass at right angles through gorges cut deep
through hard ranges of trap, quartzite, and tough mica

11
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whists. 1
. In the Santal Parganans the Rajmehal traps he-

long to the Gondwana system, and are often interbedded

with coal and carboniferous shale. In the Bisrampnr coalfield,

in Sarguja, boulder beds of gneiss are characteristic of the lower

Gondwanas. Of the less important areas of Gondwana rocks

may be mentioned the Itkuri coalfield in northern Hazari-

bagh, one on the Balumath-Chatra road, and one called the

Chope Coalfield well on the Hazaribagh plateau at nearly

2,000 ft. elevation ! None of these is believed to be worked at

the present d ty.

The low plateau of Singbhum is mostly metamor-
phic rock (gneiss) overlaid by a stiffish clay, and is much
intersected by trap dykes. The series best represented in

Singbhum however is the snb-metamorphic ; in fact all the

shief hill ranges are composed of these rocks. The sub-

•jaetamorphics
. are principally quartzites, ferruginous and

mica schists, siliceous clay slates, shales and phyllite.

Haematite and other iron schists are very widespread ; whole
ranges {e.g., the Loknd Burn ridge in the Songra forest)

are composed of them. The clay schists are usually inter-

bedded with quartz laminae. On weathering, the latter break

up into numerous stones which often thickly strew the

surface. The clays derived from these schists are usually

very impermeable and are baked a stony hardness in the hot

season ; they support a poor forest growth often characterized

by the presence of Gardenia gummifera both in Singbhum and
in the protected forests of Manbhum. The 6oil derived from
the iron-schists and quartzites is usually better or, at any rate,

the forest growth is better, from the roots being better able to

penetrate the numerous clefts • and fissures which are

3haracteri8tic of these rocks when superficial. In Kun-
drugutu, and some other places, magnesian schists (patra diri,

Kol) are found, which are worked by the Kols into plates

and ornaments. Deposits of laterite in Singbhum occur in

Saranda in large amygdaloidal reddish masses especially about

1 Ball, Memoirs of the Geological Survey of India, Vol. XVIII, Pt. 2.

12
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Ratamatia. Trap dykes are very common, and occasional

hills, e.g. the Kita Buru in the Saitba forest, are composed of

serpentine. u This monntain is strongly magnetic and clothed

chiefly with grass and Phoenix acaulis 1 (Kita> K.)"

Manbhum differs in some important respects from Sing-

bhnm, chief of which are firstly, the considerable areas of

alluvial and sub-aerial deposits, among which the laterite is

very conspicuous, and is the first rock met with in travelling

westwards from Calcutta ; secondly, the extensive remains of

the Gondwana rocks especially in the valleys of the Damuda
and Baraka ; thirdly, the relatively poor development of the

enb-metamorphics. Metamorphic and sub-metamorphic rocks

are well represented, however, chiefly in the southern mountains.

Here also, surrounded by the sub-metamorphics, is a large area of

intrusive trap forming a long east and west band up to 3 miles

in breadth, thinning out east of the Dalma mountain and extend-

ing into and across the valley of the Subarnarekha into Tamar
(Ranchi district), and curving south to Bichia Buru in

Singbhum. Manbhum shows the most perfect examples of

the conical hills formed by the porphyritic or dome
gnesis. 2

In Palamau again the metamorphic and sub-metamorphic

rocks compose most of the hill ranges, but in the west and
south-west, in the neighbourhood of the Kanhar river the

flat-topped hills are capped by massive sandstones and late-

rite.3 In the north-western hills Biotite gneiss and a brown-

ish amorphous-looking or slatey rock (with a quite black

dull fracture, lydianstone ? ) are frequent.4 In these hills

again a crystalline limestone is abundant, e.g., about Bona-
hatpur, where it is frequently hollowed out into cave

1 Singbhum Working Flar, p. 2, and Appendix XIII, where the
r ocks in different compartments are enumerated.

2 There is a good illustration of the Jhalda hill in Vol. XVIII of
the Memoirs of the Geological Survey of India.

3 But see note on p. 10.

4 The " lydianstone " was found chiefly between Bonahatpur and
MiraL

13
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which form a refuge for bears. Limestone occurs in various

form's throughout Chota Nagpur, and quarries of crystal-

line blue limestone are worked in Gaugpur (where, the

rocks are similar to those of Singbhum) and to a less

degree in Singbhum.

A considerable area of the central Palamau plateau,

extending from near Loharsoe to Garhwa, across the junction

of the Ainanat, Jinjoi and Koel rivers (just north of Dalton-

ganj) is occupied by Gondwana rocks (Talchir and Damuda
series), chiefly sandstones, which are frequently calcareous,

and some coal. Another area of these rocks also occurs near

Latihar and in a few other places.

The predominant feature of the geology of the Satltal

Parganahs is tne trap, which covers some three-fourths of

the Kaimehal hills, and trap boulders are common in the

valleys.

The trap rocks are usually very homogeneous, or amygda-
loidal, brown <3r grey-black basalts, with a black or grey-black

micro-crystalline fracture, which may be conchoidal, and
usually breaks into sharp angular fragments. On the hills

near Morjhora a variety (dolerite) is found with a grey

fracture, with distinct blank or amber-coloured crystals under
the lens. This weathers grey, or red with a rough surface

easily* covered with crustaceous lichens. Laterite sometimes
occurs on the top of the trap. Underlying the trap, and
often including it, is a series of sandstones and grits, less

often shales. These beds are usually met with in the valleys

and outcropping on the slopes. Carbonaceous shales and coal

beds
4
with occasional limestone and conglomerate also occur,

and are often rnteibedded with the trap. The intertrappean

sedimentary deposits often contain plant beds. Underlying
the Gondwana system the metamorphic rocks are again met
with, and they are sometimes exposed well inside the

Rajmehal hills, e.g., at Chandna. They are, however, chiefly

noticeable on the western flanks and, outside the Bajmehals
proper, the small hills are chiefly composed of them. " These

14
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rocks consist chiefly of gneiss alternating with micaceous and
hornblendic schists." 1

The soils in tne Rajmehal hills are rarely of clay,2 and
thus contrast greatly with those of Singbhuin. Cotton soil

is very abundant in the valleys, perhaps due to the decom-
position of the trap. It is also common in Hazaribagh, e.g.,

from Chatra to Itkuri, in Palamau from Leslieganj to Bank:
and at other places. The species of the cotton soil are largely

Butea, Cari88a, Zizyphns and Acacia arabica. Common trees

on the basalt are Mohwa, Nyctanthes, EriolaBna, Terminalia

tomentosa, Wendlandia exserta and Heteropanax, bat none of

these are peculiar to -it.

CLIMATE.

The climate is characterized by a dry and comparatively
cool season from the middle of October to the middle of
February, a dry and very hot season from the middle oi:

February to June, and a hot wet season from June or July
to September. As might be anticipated from the great
differences in elevation between the low plateaux on which,
for instance, stands Chaibassa (760 ft.) or Naya Dumka,
(489 ft.), and the high plateaux on which, for instance,

Ranchi (2,128 ft.) stands, there are considerable local

differences in the climate. The high plateaux are compara-
tively cool all the year round, and hygienically compare
very favourably with most parts of Bengal. The climate of
the jungle-clad hill tracts of Singbhum is, on the other hand,
described in the Imperial Gazetteer as " so malarious that
they cannot be visited with safety before the month of
November." There are, again, considerable differences in
the hot-weather temperatures between the open cultivated
country and the high reserved forests, which is at once
appreciable without the aid of instruments. Differences of

^Geology of the Eajmehal Hills, by V. BalL
2 Cp., however, Loc cit., p. 68. " Again, on the eastern flank of the

hills, there are many outlying deposits of laterite with which white and
purplish clays are interbedded."

15
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temperature between the open country and scrub jungles is,

however, not thus perceptible. As, at present, we have do
forest meteorological stations, such differences cannot be
shown in figures.

The following table1 shows the absolute maximum and
minimum temperatures which have been recorded at Ranchi
and Chaibassa, two of the stations for which records have
been longest maintained, situated respectively on high and
lew-level plateaux :—

16
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Temperatures of 1055, 108-9, 1098, 112'0, 1131, 1131,

110*1, respectively, "were recorded from the 10th to the 16th

June at the Meteorological station at Daltonganj during the

writer's walking tour in 1905. On the other hand minimum
temperatures of 32 F. have frequently been recorded on the

grass, or the roof of a tent, in Singbhum during January.

On the Khuria plateau hoar-frost is said to be usual in the

winter, but below the Pats frost is rare.

The low temperature of the soil in December and January

causes a very general cessation of growth and the fall of the

leaf in many deciduous trees. The renewed activity of the

root-system, as the soil becomes heated in the hot weather, is

the cause of many trees putting out their new foliage at the

hottest time of the year, and of many others bursting into

flower. Others, of a different constitution, and in consequence

of the excessive transpiration in the hot weather not being

compensated for by the increased activity of the root-system,

remain more or less dormant until the May storms, which are

followed by a considerable increase in the relative humidity

of the air (see below).

The following table shows the average means of maximum,
minimum and diurnal range of temperatures and the average

mean temperatures corrected to true diurnal means in

Chaibassa and Ranchi respectively :

—
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From the above, it will be observed that the coolest

months' are December and January, that the temperature

gradually rises until May, -when it attains its mean maxi-

mum. The more overcast skies of June produce a lower

mean temperature in that month, but the absolute maximum
may occur in either May or June. From Jane the tempera-

ture decreases again till December or January, except that

the decrease in cloud during September causes a temporary

increase in temperature during that month. The damp
tropical heat of the period from June to September produces

a wealth of terrestrial orchids, Scitaminese, Aroids and

other tropical undergrowth, which dies back again to peren-

nial rootstocks during the cool dry winter.

In the following table the stations are arranged in the

order of the heaviest rainfall.

The figures are obtained from Volume XVII of the

Meteorological Memoirs (iy04), and are based on all avail-

able data to the end of 1903. They are not exactly compar-
able, inasmuch as some stations have a very much longer

record than others. A comparison, however, of the figures

with those recorded in the Meteorological Memoirs of 1886—
1888 (Volume III, Part III) for the older stations, shows
that there is no appreciable increase or diminution of the
rainfall during the last twenty years.

Station.
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The driest region is seen to extend from western Palamau
(Garhwa and Daltonganj) across northern Hazaribagh, to

Giridih and southern Monghyr. It also embraces part of the

high Ranchi and Hazaribagh plateaux, which on account of

their elevation might be expected to have a larger rainfall.

It is to be noted that these plateaux are singularly bare of

forest. These differences in the "distribution of the rainfall

strikingly coincide with differences in the character of the

vegetation noticed on p. 28 and which is there provisionally

ascribed to differences in relative humidity. 1

Figures on humidity are only available for very few

stations. The following averages2 are for the last ten

years (Purulia, 8 years), but in view of the great divergence

in some of the figurea, the extremes have also been quoted.3

1 The chapter on Climate was written after the completion of the
t6Bt of the Flora, as the figures were only received immediately before
sending to the press.

2 The averages are calculated from the details kindly supplied by
tlie Director General of Observatories.

3 Figures in brackets are the extremes of monthly means of relative

humidity, not extremes of relative humidity. Seeing that in some cases

this mean is said to vary from 48 to • 86 for corresponding months m
different years, and that hygrometrical instruments require a deal of

attention which cannot perhaps be given by the observers at small
meteorological stations, who are usually employees of other Departments,
some of these figures may not be quite correct.
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GENERAL CHARACTER OF THE FLORA.

Taking the averages, it is seen that the mean relative

humidity in the hot dry season is, as would be expected, least

in Palaman and Hazaribagh, greatest in Singbhum and the
Santal Parganahs. In the cold season, however, the mean
relative humidity becomes greatest in Palamau and Singbhum,
least on the plateaux. The greatest drop in mean minimum
temperature (vide p. 21) also takes place in Palamau, and
indeed (though the table does not shew this), the mean
relative humidity in the cold season frequently reaches 100 in

the early mornings, and the copious dew has a most import-
ant effect in keeping the herbaceous vegetation green up to

the end of January, and it is the season of flowering of many
annuals and snfEruticose perennials, esp. of Malvaceae. The
actual tension of aqueous vapour is much greater at Chai-
bassa than at Ranchi or Hazaribagh, but the statistics for

other stations of equal elevation are wanting.

GENERAL CHARACTER OF THE FLORA,
The heavy rainfall confined to a few months of the year

makes the climate essentially a forest one, and the province
still contains a considerable percentage of forest-clad land,

owing to the rocky nature of the surface preventing the

spread of cultivation. This forest belongs to the monsoon
type of the tropical zone, and is more or less leafless during
the dry season, but the cool valleys, previously alluded to

(p. 7), contain a flora which somewhat differs from the

general type, and the tops of some of the highest hills, parti-

cularly Parasnath, possess species of a moister climate.

Although essentially tropophilous, there is yet a marked
tendency towards xerophilous structure, which is seen, e.g.,

in the most characteristic tree of the area, the Sal. In the

Sal tree the leaves 1 are very nearly persistent, and they thus

xThe Tipper surface has a thick cuticle and large epidermal cells rather
deeper than broad. Beneath this are 2-3 rows oi thin-walled palisade

cells. This tissue is interrupted at frequent intervals by large thick -

walied sap tissue opposite the vascular bundles and, with the numerous
bast fibres of these bundles and a similar tissue opposite to the bundle
interrupting the spongey parenchyma, forms strong supporting strands
which render the leaves very firm.
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have to stand the hot dry winds of FebruaFy and March
while the new ones appear in May, when the relative
humidity of the air is very low. They are therefore markedly
coriaceous, and possess a polished surface which reflects the
sun's rays. On the hills the trees become low and gnarled
with relatively massive stems and small leaves. The Sal
however, is neither long enough deciduous, nor sufficiently

xerophilous, to grow on the driest aspects, and it is there
supplanted by other trees, e.g., Cleistanthus collinus,

Anogeissus latifolia, Odina Wodier, Nyctanthes Arbor-tristis

and other species which constitute much of the so-called
" Mixed Forest '-' type. On the driest and most exposed
rocks are found certain plants entirely xerophilous in struc-

ture. Such are fleshy Euphorbias with corky bark and
fleshy leaves appearing only in the rains, and Sarcostemma
with fleshy quill-like branches and pretty waxy flowers.

Most of the trees, however, escape the dessicating influence
of the long dry season by shedding their leaves, or even
(some Phyllantheae) their branches, and some, which are
associated with, the xerophilous plants above mentioned, have
very thick twigs and remain without their leaves for an
extraordinary time. Thus Sterculia urens is leafless from
November to May or even to June, Odina Wodier and
Cochlospermum Gossypium from November to May. A
thin, papery, flaky bark, or a very white stem, is character-

istic of species growing on sun-scorched, hills, and these white
leafless giants, flinging their bare arms to the furnace blasts

of the western winds of May give a wild and weird look to

many of the hill tops.

It is noteworthy that many of these trees which are

leafless for prolonged periods have a chlorophyll layer under
their white outer bark.

A very promineDt rock-loving species is Gardenia latifolia.

The minute seeds germinate in the crevices of bare rocks,

the crevices becoming filled with the growing rootstock which
also forms a cushion over the top. The tree has a clean
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GENERAL CHARACTER OF THE FLORA,

white stem and large coriaceous leaves, covered with &
resinous varnish while young.

Gardenia gurumifera has polished coriaceous leaves, also

varnished while young, and its buds are protected by a large

drop of resin. It and Gardenia turgida, one form of which i 8

covered with strong opposite and decussate spines, has also a

white bark. Ficus infectoria (wild form), P. glabella, and
F. tomentoaa are all rock-loving species and often markedly
xerophilous in structure. The leaves of F. tomentosa are

covered with a dense felt of hairs. It may be seen growing
freely on the old Palamau fort, the ruin of which it is helping

to complete.

The most arid tract is in the extreme north-west o

Palamau, which in addition to its being furthest from the

moist winds of the Bay of Bengal, is exposed to a very dry wind
which blows down the Sone valley. It is characterized by
Capparis sepiaria, Hardwickia binata, and Balanites, plants

common nowhere else in our area. South and east the

country gradually becomes somewhaj more humid. The most
humid tracts are found in the deep valleys of the south-west

of Singbhum, due apparently to the extensive clothing of

vegetation, and again in the northern and north-eastern

Santal Parganahs, due to the proximity of the Gangetic
valley and the moist winds from the Bay.1

The increase in humidity is very marked in marching

from Dumka northwards through the Santal Parganahs, and

a number of plants re-appear which have only been elsewhere

met with in the Saranda tract of Singbhum. Others are

confined to the SaDtal Parganahs district, so far as Chota

Nagpur is concerned, and belong rather to Bengal proper,

Assam and the Sub-Himalayan region. The flora of the

Rajmehal Hills must indeed, at one time, have been wonder-

fully rich, though now disappearing through the destructioa

of the forests. A number of plants, again, are found in the

1 Cp. Climate, pp. 23 to 25.
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eep Singbhum valleys bnt not in the Santal Parganahs or

other parts of Chota Nagpur or Bengal, and these also belong,

for tbe most part, to the Eastern Sab-Himalayan, Assam and
Malay Flora.

Of plants peculiar to the Santal Parganahs (so far as our

area is concerned) may be mentioned Glycosmis pentaphylla,

Mallotns re£andus, Bridelia tomentosa and B. stipularis,

which are common in Bengal proper. Siphonodon celastri-

neus, Neuracanthus tetragonostachyus, Ochna squarrosa,

Dalbergia tamarindifolia, AlpLonsea vontricosa, Vitex glabrata

and Ligustrum robustum, which are chiefly eastern species

not found in Bengal proper, though occurring perhaps in

Orissa.

The following are found both in the Singbhum forests

and the Santal Parganahs, viz., Mncuna imbricata, Side-

roxylon tomentosum, Helinus ? Cansjera Rheedii, Hyptian-

thera stricta, Lasia, Uvaria Hamiltonii, most of which are

essentially Eastern Peninsular or Sub-Himalayan species.

The following are plants which are peculiar to the

Singbhum (chiefly Saranda) forests of Chota Nagpur, viz.,

Pygeum acuminatum, Lasianthus lancifolius, Ardisia

depressa, Cycloatemon assamicus, Michelia Champaca,
Litsasa nitida, Macaranga indica, Lysimachia peduncularis,

Symplocos spicata, Trevesia palmata, Raphistemma
pulchellum, Sauropus pubescens, Laportea crenulata,

Homalium nepalense, Musa ornata, Licuala peltata, Caryota
urens, and a sweet, wild form of the orange, nearly all of

which, again, are species of Sikkim, Assam and the Malay-

Peninsula as well as all (except perhaps Raphistemma and
Cyclostemon) belonging to Chinese genera.

Of the damp tropical flora Chota Nagpur possesses a few
representatives besides those already mentioned as peculiar

to special districts, such are Scindapsus and other Aroids,

Piper longum, Heteropanax, numerous Ampelidacese,

Garcinia Cowa, and many figs. One form of Beilschmiedia
fagifolia occurs in Singbhum, and another in the Santal
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Parganahs. Referring to the increased humidity of the top

of Parasnath (in Hazaribagh), Sir J. D. Hooker says " Of

plants eminently typical of a moister atmosphere I may
mention the genera Bulbophyllum, Begonia, Aeginetia,

Dispornm, Roxburghia, Panax, -Eugenia, Myrsine, ferns,

mosses, and foliaceons lichens ; which appeared in strange

association with such dry-climate genera as Kalanchce,

Pterospermum, and the dwarf palm, Phoenix. Add to this

list the Berberis asiatica, Clematis nutans, Thalictmm
glyphocarpum, 27 grasses, Cardamine, etc., and the mountain

top presents a mixture of the plants of a damp hot, a dry hot

and of a temperate climate, in fairly balanced proportions."

Of the strictly Peninsular Flora, Walsura piscidia from

Koderma has hitherto only been known from south of the

Godavery, and Nauclea purpurea from south of the Mahanadi.

The influence of the soil is, as usual, much less marked

khan that due to slight differences of climate. Soil is, however,

3hiefly accountable for the distribution of the Khair (Acacia

Catechu) and Carissa. These occur over a very large area in

Hazaribagh, Manbhum, and Palamau, chiefly on those rocks

which yield a sandy soil such as the sandstones, quartziies,

and horneblende gneiss. It is not always easy to say,

however, how far the prevalence of these species is due to

the soil alone. In parts of Palamau there is little doubt that

human agency (including in this category fires, cattle-grazing,

etc.) has favoured the Khair as against the Sal as, where

the forests are protected, the Sal again tends to oust the

Khair. Sal, probably, once reached the edge of the laterite

plateau which extends into Midnapur. Its absence in many
cases is almost certainly due to extermination, while its

companion, the Mohwa (Bassia latifolia), has survived,

according to the rule that timber trees are more liable to

extermination than fruit trees. Its absence in many low-

lying tracts is, on the other hand, due to edaphic factors,

and it is also very frequently scarce or absent on some forms

of trap and limestone. Gardenia gummifera is almost con-

fined to clay schists.
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Next to cultivation the first radical change due to man is

to reduce the forest to a coppice or scrub condition in which
the species are exposed to the effects of selective browsing.
The species which survive longest are apparently those rich,

in tannic acid, or with a formidable armature of thorns. On
some of the hills most subject to goafc-grazing, as well as to
annual fires, the coppice is nearly pure Cleistanthns collinus.

In some cases, a coppice of Chloroxylon is very abundant
although this is a comparatively rare tree in the forests.

This also owes its preservation to the acrid nature of the
leaves.

Although thorn woodland is, in the main, a formation due
to climatic factors, there is ample evidence that its production
or extension in Chota Nagpur is largely a result of selective

cutting and grazing. Man in his cutting avoids thorny
trees and bushes as animals avoid them. The quantity
he removes for fencing purposes is comparatively trifling.

In the mixed Sal and Khair forests of Palamau, the Sal is

the more abundant in proportion to its distance from towns
and villages. Carissa has found no footing at all in the
comparatively dense forest areas of Singbhum; it thrives

over the greater part of Hazaribagh, where the jungles
are open formations, but more specially, as said above, on
sandy soils.

A statement of the relative abundance and of the asso-

ciation of individuals of dominant genera aDd species fre-

quently gives a better picture of a flora to a forester than
can be obtained by mere numbers of species in dominant
families. This is especially the case with small families

containing gregarious species. The Sal is a case in point,

which, though giving a peculiarly distinctive character
to the Bengal-Deccan flora, does not appear at all in a list

of dominant families. For the forester then, the province is

well characterized by the almost general association in large

numbers, on the one hand, of Sal, Anogeissus spp., Bassia
latifoliar Gardenias, Butea spp.> Schleichera, and the grasses
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Ischaemum angustifolium (Sabai grass) and Andropogon

contortus (Spear grass). On the other hand, by the scarcity

of such common sab-Himalayan associates of the Sal as

Dillenia pentagyna and indica, Careya arborea and herbacea,

Stereospermum chelonoides, and Sterculia villosa ; and by

the complete absence in a wild state of all Cupuliferao and

Conifer®, of Sissu and of Teak.

A second characteristic feature, or group of features, is

the abundance of individuals of Rubiaceae, notably of the

genera Gardenia and Wendlandia (all the other Bengal

species of Gardenia are confined to Chittagong), of Acantha-

ceae, Bauhinia spp., Diospyros spp., Terminalia spp., Zizyphus

spp., Cleistanthas collinus, Nyctanthes, iEgle Marmelos, and

of the bamboo Dendrocalamus strictus.

Dillenia pentagyna, so common an associate of Sal in the

Sub-Himalayas east of the 80th meridian, is in Chota

Nagpur largely replaced by D. aurea, which appears to Lave

been repeatedly coufused with the former when in leaf, and

with Cochlospermum when in flower. Dillenia aurea is a

characteristic species and extends into the Karakpur Hills,

which, as already remarked, might well have been included

in this flora.

The Anonaceae are fairly well represented, as also are the

small families Menispermaceae (5 spp.), Capparidaceae (8 spp.),

Polygalaceae (6 spp.), Combretaceae (10 spp.) and Lythraceae

(10 spp.). The families of Urticaceae, Magnolia ceae. Ranun-
culacese, Cruciferae, Guttiferae, Ternstroemiaceae, Rosaceae,

Umbelliferae, and Lauraceaa are poorly represented both in

species and individuals.

Following the method pursued to characterize the

"Botanical provinces in the sketch of the Flora of British India

(prepared by Sir J. D. Hooker for the new edition of the

Imperial Gazetteer), the approximate number of species in

the dominant orders or families is given below :

—

Graminese 150.
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Legammosffl 130 (Papilionacea 100, Ceesalpiniacea 20,
Mimosaceae 12).

Cyperaceas 70.

Orchidaceae 60.

Composites 60.

Euphorbiaceae 50.

Acanthaceae 45.

Kubiaceas 45.

ScrophulariaceaB 40.

Filices 40.

Labiataa 35.

Urticaceae 35 (including Ulmaceea and Moraceae).

Cucurbitaceae 30.

Scitamineae 20 (including Zingiberaceas, Maiantace®
and Musaceae).

Verbennceae 20.

CommelinaceaB 17.

.Araceaa 15.

Liliaceae 11.

VERNACULAR NAMES, AND NOTE ON THE
POPULATION.

Chota Nagpur is said to be a corruption of Chutia
Nagpur from Chutia near Ranchi, the former seat of the

old Munda Rajahs and with the Santal Parganahs, it contains

the largest proportion of aboriginal races of any of the

administrative divisions of Bengal. These races belong chiefly

to the Kolarian and Dravidian stocks, though with regard to

this distinction, Sir H. Risley1 states that it rests solely

upon linguistic peculiarities, and does not correspond to any
differences of physiological type. Nevertheless it is usually

possible for those who have lived among the aboriginal tribes

to distinguish the two stocks, and it is more convenient to follow

Hunter and Dalton and to treat them as distinct.

1 Vide Sir H. H. Eisley in Tribes and Castes of Bongal.
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The word Kol is used in a variety of senses and requires

definition. Broadly it includes both Mundas and Oraons and

practically all the aboriginal tribes of Cbota Nagpur. Col.

Dalton, 1 however, treats as Kolarian, or Kols, those r.ices

whose language is Munda or Kol, hence excluding the

Oraons, Gonds, etc., but including the Santals, and of course

including (though he does not specifically ,say so) those tribes

obviously Kolarian who have now more or less lost the Kol
language. Hunter again states that the scientific use of the

word embraces the Kolarian tribes of Munda, Ho, Bhumij
and Kharwar, and in another place he says that it is a generic

word for the whole group of tribes included linguistically

within the term Kolarian, but that it is often applied in a

more restricted sense to embrace only the three principal

tribes Munda Kols, Larka Kols or Hos, and Bhumij Kols.

Inasmuch as the names of plants are usually the same or

similar amoug these three tribes, the word Kol is used in

the Flora in this last and restricted sense. In many cases

Kol names will still be found in use among Kolarian tribes

which have adopted Aryan languages,2 but on the other

hand the Mundari, Ho and Bhumij names may be distinct.

The difference often only consists in the elision of the MundariV
accompanied in the Ho with the peculiar partial reduplication

of the final vowel,3 equivalent to the c' or k' of the Santal.

Thus a pot-herb is ara in Mundari or Bhumij a : in Ho,
arak' in Santal. Such trifling differences have sometimes
been ignored in the Flora.

Owing to the spread of Aryan languages among the abori-

ginal races of Chota Nagpur, fosiored by the primary schools

and the law courts, the Kolarian and Dravidian languages
are unfortunately disappearing. Unfortunately, because the

• Col. Edward Tuite Dalton, Ethnology of Bengal, a moat interesting
work, published in 1872 and long out of print.

2 This is an instance of Sir H. Bieky's contention toiat .language is

ntft a reliable guide to race.

* Usually written thus :, but diacritical signs have frequently been
omitted in the Flora.
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attributes of a,
r
people tend rapidly to change with their

language, and few who have dwelled some time in the land

of the Kols can desire the change. The non-Aryan languages
are usually replaced by a jargon of Hindi, sometimes referred

to locally as Gawuwari. In some cases, especially on the east

of the tract, owing to association with Bengalis, a Bengali
dialect has been adopted. For these reasons it has been
necessary to include several Hindi and Bengali names. The
latter, however, are not numerous, as Bengali names are chiefly

confined to cultivated plants, and there areVfew really Bengali
names for purely forest species. Most of those mentioned have
been obtained from a comparison of the names quoted by
Gamble and Watt. To how great an extent Aryan languages
have replaced the non-Aryan may be gathered from the
following table, 1 which also shows the total population

and the number of persons per square mile in each district..
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It might have been expected that the moat isolated dis-

tricts (e.g., Itanchi), and those containing the largest propor-

tion of forest (nearly 20 per cent, in Singbhnm), would have

been precisely those in which the aboriginal languages wonld

die hardest but it is difficult to explain the progress of Aryan

tongues among the Tributary States.

SingbllUHi.—The dominant tribe is the Ho, who form over

87 per cent, of the population, and next to them come the

Santals. Among other Kolarian races the Bhumij are very

numerous in the east along the Subarnarekha, and in Dal-

bhum, whence they extend into Manbhum, and in the north,

in Porahat, the Mundas are predominant. The Dravidian

element is not strong but there are over 6,00C Gonds and

over 5,000 Oraons ; the latter, however, chiefly confined to the

towns. The Imperial Gazetteer (1887) states that the whole of

Saranda {vide p. 7) contains but a few poor hamlets nest-

ling in deep valleys, and belonging to one of the least reclaimed

tribes of Kols. The reference is to the Hos, and may the

process of so-called reclamation be a long one ! The writer

heartily endorses Col. Dalton's description of them ; they

have " a manner free from servility, but never rude ; a love or

at least the practice of truth ; a feeling of self-respect, render-

ing them keenly sensitive under rebuke." They used to

have, and indeed still maintain, a great reputation for bravery,

and in 1820 a British force which entered the country with a

view to bringing them under the subjection of the Rajah
" had to light every inch of its way out of the country again,

leaving them unsubdued." 1 The Hos of the Singbbum
jangles still carry their bows and battle-axes, and can use

them with good effect. Although so essentially a forest

tribe, it is to be noted that a considerable number of Saranda

plants have really no Ho names. Unlike the Lepchas of the

Eastern Himalayas, the Hos and other Chota Nagpur tribes

only name the common plants and those of striking beauty or

scent, and those of economic importance to them. Some

v Quoted from Hunter in the Imperial Gazetteer of 1887.
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species have names given to tnem in one village but not in

another, and generally speaking when plants have a large

number of different and dissimilar names none of these are of

much value, and the writer has usually rejected those names
which have not been repeated in several villages. A large

number of the more educated Kols and Santals are no more
conversant with the correct names of their trees than is the

ordinary Englishman with those of the trees of his native

land, and they are the very ones to most readily supply names
from their imagination. Descriptive and compound names,
especially those formed with sandi (male), enga (female),

huring (small), marang (large) and bir (forest, hence wild)

as parts, are usually to be regarded with suspicion. The
word daru (tree) is almost invariably added after the name
of a tree by the Kols, but this has been omitted in the Flora,

The forest Kols are well versed in the edible properties of

plants, but their medicine is usually very crude. Among
them, as among other primitive tribes, ttie Law of Signatures

is firmly believed in :. a plant with milky juice is good for pro-

moting the secretion of milk, the little plant Biophytum with
sensitive leaves is valuable as a soporific. The Bhumij in the

extreme east of Singbhum and in Manbhum speak a dialect

of Bengali, but in other parts mostly Mundari. One of the

wildest tribes in Singbhum are the Birhors (meaning M forest

people "). They are a wandering, and now a very small, tribe

whose encampments used to be occasionally met with in the

north of Singbhum, and about Biru in Rauchi district, but

they are also reported from Hazaribagh, They live by
snaring monkeys and by collecting the fibre of the Bauhinia

Vahlii. The monkey skins form the ends of the large deep-

toned drum (dumung) of the Kols, the body of which is made
of earth or of jack, while the smaller drum (dulki) is usually

of Gmelina. The monkeys snared, which are the small brown

Macacus, called gari in Birhor, and gai : in Ho
;

(the Huna-
man, SemnopithecuB, called Sara in Kol, I have never seen

snared) also form their chief article of food, and the Birhor

himself has acquired a very strong monkey odour. As far at
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could be ascertained from a slight acquaintance, the lan-

guage of the Birhors is ordinary Mundari.

Mailbhllin.—The largest caste is the Hindnized Kurmis,

and if these are really of Aryan blood, the proportion of abo-

riginal tribes in Manbhum is under 50 per cent, of the total

population. In the north of Manbhum the Santal s are very

numerous, so that they form over 14 per cent, of the popula-

tion of the *whole district. Santal names are similar or dis-

tinct from the Munda and Ho, but in some cases they are

now the same as the Hindi, and on this account it has some-

times been contended that the alleged Hindi names may be

borrowed from the Santal. This, however, does not seem very

probable when the other Kols still retain a distinct name for

the plant, in question, and seeing that so many Hindi worda

havo been borrowed by the Santals. Most of the Santaii

names in the Flora have been obtained from the Rev. A.

Campbell, who is most perfectly acquainted with the Santal

language in addition to being a botanist.

RailChi .—The Ranchi district is the great centre of the

Kolarian Mundas and the Dravidian Oraons. Munda names

of plants are very largely used and have already been referred

to. The list is probably not quite complete as the writer has

been unable to recognize a number of Mundari totems which

are said to be names of trees. 1 Some of these, however, are

certainly not trees native of the country now inhabited by the

Mundas, and the names are usually considered Hindi ; such

for instance as Gua (Areca Nut), while others though native

are under Sindi names, such as aura which is miral in

Mundari, 'and amba which is translated as mango, though the

wild mango is always known as TJU.

Oraon names are still a great desideratum5 and of the few

mentioned most have been gleaned from Mr. Gamble's works.

i See Eisley's Tribes and Castes of Bengal.

3 The writer, unfortunately, lost the notes of Oraon names collected

for the trees of the Horhap forest.
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Tradition say \ tnat the original home of the Oraons was in

the Carnatic, whence they went up the Narbndda and settled

in Behar on the banks of the Sone. Driven from Shahabad,
the tribe split ap into two divisions. One followed the

Ganges and settled in the Rajmehal Hills, where their

descendants are now known as Ma-le ; while the others

ascended the bone into Palaman and turning eastwards aloug

the Koel, took possession of the north-west portion of the

Ohota Nagpur plateau. 1 Some Oraon have a resemblance

to the Koi names, possibly through long association, thus
madgi in Oraon is the madkum of the Kols. Bara (Ficus

bengalensis) and Bhelua (Semecarpus) are evidently the

Hindi, but the former is also Bari in Munda so that the

real origin of this word is doubtful. Other names such as

Kirs Khochol= Pig's bones (quoted by Father Dehon) are

among that class of descriptive nameB, which often appears

to be applied by races to trees that they meet with in a new
country, or when asked for the name of a tree which they do
not know. It would be interesting were some residents

among the Oraons to collect their names of the trees before

they are finally lost. The Singbhum Oraons are usually,

singularly ignorant of them. The Oraons, often tattoo them-
selves, and this is done with charcoal dust, mixed with
Mohwa juice, and applied with the thorns of Flacourtia

Ramontchi 8 (called Kandeh in Malto, perhaps the Khochol
of the Oraons). Like other aboriginal tribes, they have a
number of more picturesque and poetical customs, some of

them in common with the Kols, such as the feast of Sarhul,

or of the Flowering of the Sal Tree.

Hazariba<rh,—In Hazaribagh the Hindus and semi"

Hinduized tribes are predominant, and the names of the trees

1 Bev. P. Dehon, S, J., in Memoirs of the Asiatic Societv of Bengal,
Vol. I, 9.

2 B. B. Bainbridge in Memoirs of the Asiatic Society of Bengal,
Vol. II, 4.

' Bialey in Tribes and Castes of Bengal.
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given are usually Hindi. In the Koderma forest (where,

however, there is a very mixed population working in the

mica urines) the names are often peculiar, and the word
Koderma after a vernacular name has been used in place of

specifying the language. Of the Hinduized aborigines in

Hazaribagh the Bhuiyas are the most numerous of non-

Rinduized tribes, the Santals

Palamail,—Palamau was originally included with Ranchi

in the Lohardagga District, which had in 1881 53*4 per cent,

of aboriginal races. It is now a separate district and the

most numerous castes are the Bhuiyas, the Goalns and the

Kharwttrs. There are, however, also a considerable number

of Oraons. The Kharwars are aborigines whose original

language is apparently entirely lost, but the mongrel Hindi

dialect spoken in Palamau often contains names of trees dis

tinct from the ordinary Hindi, and is referred to as Kharwar

A few of the Kharwari names quoted were collected by the

writer, but the bulk were collected by Mr. Haslett of the

Forest Department.

Santal ParjrauallS.—The Santals form over 36 per cent,

of the total population of the district. In the Bamgarh Hills,

which are sonth of the Brahmini River but are often

included collectively in the term Rajmehal Hills, dwell the

Dravidian tribe known as the Mai Paharias who speak a

dialect of Bengali. The few Mai Paharia names quoted have

been obtained from Gamble's Manual of Indian Timbers.

North of the Bansloi River, on the very summits of the Raj-

mehal Hills, dwell the Dravidian Saorias or Males (Mr.

Bainbridge says that these are two distinct divisions),

closely allied to the Oraons, and whose speech is known as

Malto. Saoria names, as in the case of other Oraon names,

are wanting, as the writer spent too short a time in the Saoria

tract to render the collection of names of any value. Mr.

Bainbridge says that " the disappearance of the forest on the

north of the Saoria Hills and the shrewd councils of business

men cieated the important industry in Sabai grass. To the
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native banker and middleman it has, in many cases, been
profitable beyond the dreams of avarice ; to the Saoria it has,
in the majority of cases, brought a temporary affluence which
is the portal to wretchedness—abject poverty is no misnomer
among the Saorias of to-day."1

On this policy of permitting pushing races to indefinitely

extend their cultivation at the expense of the forest tracts,

Mr. Ball2 says that the jungles may be regarded as the
saving of the lower races from famine, and did thev not
afford nutritious food in abundance, the result of a famine
like that of 1866-67 would probably be not merely decimation,

but utter depopulation throughout extensive areas.

Tributary States.—The table above (p. 35) includes

all the tributary states of Chota Nagpur-as they stood at the

time of the census of 1901. It has to be recollected, how-
ever, that politically most of these have since been excluded
from Chota Nagpur. Their population varies much, and in

Udaipur is only 43 persons to the square mile, in Sirguja

there were 54 persons in 1891 and 58 in 1901, Gangpur had
76 and 95 respectively, while Kharswan has 252 persons to

the square mile. The last as well as Seraikhela are practi-

cally in Singbhum, and include a very large percentage of

Hos. In Gangpur the Oraons, Gonds and the Kolarian

Kharias are the most numerous. Where Gangpur is shown
after a plant name, this name is usually Kheria.3 The
Kharias are also frequent in Ranchi and Singbhum, and are

said to frequent the Dalma range in Manbhum. The Kerwaa
are said 4 to be the sole inhabitants of the tableland forming

the south barrier of Sirguja (or Sarguja) called the Main pat,

but their plant names are not available and, taking the state

1 Memoirs of the Asiatic Society of Bengal, Vol. II, 4.

2 Journal of the Asiatic Society of Bengal, Vol. II, 1867.

3 The caste name was not always specified in the field notes, henot

the locality only is stated.

* Hunter, in Imperial Gazetteer.
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w a whole, Gonds are the most numeroaa tribe, while in

Jashpur the Oraons occupy this position.

THE MAP.

This has been compiled in the Forest Survey Office1

chiefly from the topographical map of Bengal (Scale 16

miles to 1 inch) and the forest survey maps of the reserved

and protected forests of Chota Nagpur. Reserved foiests

are shown in green, protected forests in deep red, and other

forest tracts in light red. The distribution of the last has
been taken from the excellent small map published with the
Report on Forest Administration in the Chota Nagpur
Division by Dr. W. Schlich (1885), and are only approximate.
The Santal Parganahs were not included in that report, and
the general light colouration of so much of the eastern poitione

of that district is an error. It should be remembered that
many of the tributary estates now shown in the east of the
Central Provinces were formerly in Chota Nagpur (see

p. 1), and though they contain much forest this could not be
depicted for want of precise information. The map is primarily
intended to display the physical features of the area dealt
with in the Flora, and to mark the position of the localities

referred to. There are, however, some omissions owing to the
impossibility of accurately fixing a number of these. Names
printed thus leda are the names of Forest Blocks.

The following names mentioned in the introduction are
omitted from the Map :

—

Baragori or Baragai Hill.—On the Ranchi-Hazfiribagh
border, south of Ramgarh, on the Damodar ghats.

Khuria plateau.—In northern Jashpur.

By
er tl

fcurveyB.

1 By Mr. A. Descubes, Superintendent of Forest Map Records,
avlev the supervision of Mr. T. A. Pope, Superintendent of Forest
finnmn
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Main pat or Maui pat.—In southern Sarguja, extending to

Udaipur.

CLASSIFICATION.

It is not possible to enter into much detail with regard
to the reasons for the system of classification adopted. The
two chief systems in use at the present day are those of

Bentham and Hooker adopted in the Genera Plantarnm,
and the German system of Endlicher adopted more or less

closely by Engler in die Naturlichen Pflanzenfamilien. 1 by
Strasburger, Warming, and other European botanists.

, It is

now generally recognized that the apetalous class as consti-

tuted in the first classification is unnatural as, of course, is

the position assigned to the Gymnosperms in that classifica-

tion.2 On the other hand recent researches, especially in

Fossil Botany, appear to show that the supposed phylogenetic
arrangement (as far as a linear system can be phylogenetic)

of the German system is probably still far from being a
correct one. As there is for the moment no work yet
complete 3 which errbodies the most recent views on
phylogeny, it has been rather difficult to decide on the
correct line to adopt. Engler, believing that the apparent
simplicity of the flowers of such families as the Willows
and Peppers to be primitive, comparing them with those
of the ConifeieB, which he believed to be somewhere ' near
the main line of descent of the Angiosperms, commences the
linear arrangement of the Dicotyledons with those orders

(after having previously disposed of the CasuarinaceaB on
-the ground of its numerous embryo sacs 4

). But it is

now more than ever doubtful whether the simplicity of the

1 Die Naturlichen Pflanzenfamilien, Nachtrage, p. 341 et seq.

8 Vide Genera Plantarnm, Vol. Ill, Pt. I, p. vii, and Introduction to
The Students' Flora of the British Islands, p. xi.

3 Dr. Rendle's classification of Flowering Plants is not complete, Or
this might have been adopted in its entirety.

< A character which has since been shown not to possess the signif canoe
attached to it.
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flowers in the above and similar cases is not a derived

character, snch flowers being due to suppression of parts

present in more complex ancestors. It is also pointed out

that these apparently simple flowers are usually combined

into very complex inflorescences. In demonstration of the

fact that some very primitive flowers were exceedingly

complex, may be quoted Scott's very fascinating account1

of the flowers of the extinct Bennettiteae, which were

probably much nearer the direct line of descent of the

Angiosperms than the Conifers©. " The centre is occupied

by the gynaecium, seated on the convex receptacle, and
consisting of numerous long- stalked ovules, imbedded among
the interseminal scales. Surrounding this central body is

the hypogynous whorl of stamens, fused below to form a

tube, and expanding above into the pinnate sporophylls,

bearing very numerous compound pollen- sacs or synangia,

filled with pollen. The whole is surrounded by an envelope

of spirally arranged "bracts springing from the upper part of

•the peduncle. The general arrangement of parts is manifestly

just the same as in a typical angiospermous flower, with a

central pistil, hypogynous stamens, and a perianth. The re-

semblance is still further emphasised by xhe fact, long known,
that the interseminal scales are confluent ar their outer ends,

to form a kind of pericarp or ovary-wall. When to these

general features we add the practically exalbuminous charac-

ter of the seed, with its highly organised, dicotyledonous

embryo, the indications of affinity with the higher Flowering
Plants become extremely significant. The comparison was
drawn by Dr. Wieland in 1901, immediately on his discovery of

the hermaphrodite flower.***The flower with its great stamens,

10 cm. long in some species, must have been a striking object

when it opened. As, of course, we can know nothing of the

colouration of the perianth and other parts, we cannot tell how
brilliant its appearance may have been ; the bright tints of

1 Presidential Address to the Eoyal Micro. Society, publiahed in the

Journal Boy. Micro. Soc, April 1907, p. 139.
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the carpels and ovules in some recent Cycads, such as

species of Cycas and Encephalartos, suggests the probability

that the attraction of colour were not wanting to the more
elaborate flowers of the older Cycadophyta." The extraordi-

narily striking analogy which is presented between the Bennet-
titean flower and that of some of the Ranales leads to the
conclusion that the earlier Angiosperms are not those with
minute unisexual flowers, but some of those with large

complex flowers and numerous sporophylls. To asrain quote
from Dr. Scott:

—

l " The complexity of this earliest known
type of a true flower indicates the probability, as Dr, Wieland
points out, that the evolution of the Angiospermous flower

was a process of reduction.
"

Again, in a most interesting paper 3 on the origin of

Angiosperms by Messrs. Newell Arber and John Parkin, the

Piperales, Amentiferee, Aracese and other orders with very
simple flowers are regarded as derived from phyla with more
complicated ones, while Nymphaeaceee, Magnoliaceee, and
other polycarpicse among Dicotyledons, Alismacese, Buto-
maceae, and Palmaceoe among Monocotyledons are taken as

exhibiting many primitive features. But even if it be now
a plausible theory that the Angiosperms sprung from seed-

bearing plants, which bad already large and well-developed

flowers, and if it be conceded that on the whole the Ranales
show most primitive characters, paleobotany still throws no
direct light on the relative age of the several other Angios-
permous groups. The appearance of the most widely separated

groups is said to be sudden and simultaneous, and what are

universally believed to be younger groups occur in the same
beds with what are believed to be primitive. Even Gamo-
petalaB, and actually the Caprifoiaceae (Viburnum) are, if

leaf diagnosis can be relied upon, found as far back as the

Cretaceous period.3 No light is thrown, even, on the relative

1 Journal'Eoy. Micro. Soc., April 1907, p. 141.
J Journal of the Linnean Society, XXXVIII, p. 263.
s Vide Laurent in Lea Progres de la PaloSbotanique angioBpermiqo*

dans la derniere decade (Progressus Eei Botanicra, Vol. I, pp. 360-361)
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ages of Monocotyledons and DicotyledonB. Rendle in his

ClassiBeation of Flowering Plants begins with the CycacU,

Coniferae, and Gne&oese, and follows with the Monocoty-
ledons: The order of the two last groups adopted here is

that of the Genera Plmtarum, the Dicotyledonous phylum
being considered on the whole as more ancient than that

of the Monocotyledons, l which are probably a side branch of

the main Anglospernic trunk. The arrangement adopted in

this flora, then, is Ferns, Gymnospetms, Dicotyledons, Mono-
cotyledons. . The division of the Dicotyledons has been baaed

on the German system in respect to the two great divisions

of Choripetalse and Sympetalae, and in the distribution of the

Apetalee among the former ; but for reasons indicated above

the Choripetalae- start with the Ranales as in the Genera Plau-

tarum. To those already acquainted with Bentham and
Hooker's system, this arrangement will present little difficulty ;

most of them" will already be familiar with the German
system from their botanical studies, or from having used &
German flora in the 6eld. To those unfamiliar with systematic

botany, it is believed that the abolition of the Apetalous
class, as usually constituted, will be the removal of a stumbling
block, and save such often-repeated queries as to the reason

of Jatropha, etc., being included in the Apetalae and not

Casearia, etc., etc. They will, however, understand that in

no linear arrangement is it possible to commence with the

most primitive forms nor, while keeping obviously allied

forms and groups together, to steadily proceed from the older

and primitive to the younger and more highly evolved.

Some groups may show, on the one hand, old and primitive

types simultaneously with obviously allied but highly

1 It will be recollected that the Monocotyledons show several points
of resemblance with some of the Polycarpicae or Ranales, and that Van
Tieghem placed the NymphsaaceaB between the Monococyledous and the
Dicotyledons. Benettites had two cotyledons, and several Dicotyledons
3oasioaally exhibit more than two, as is common among the Gyrahos-
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specialised or reduced forms. Sometimes a whole group of

families may be allied to a single family in another group,
yet it would be impossible iu a linear arrangement to show
this by the mere order of the families. As might be sup-
posed, it is often the families at the bases of the several

larger branches which show close affinities to the main trunk
and hence to one another, but these could not be placed next

to one another without at the same time severing the twips
from the branches.

These difficulties have been partly obviated by indicating

supposed cross alliances of families or larger groups in

brackets after the name of the younger or both groups, where
one has had to be placed at a distance from its supposed

relative.

DESCRIPTION OF CLASSES.

The vegetable kingdom may be divided into five main
divisions, viz., Mycetozoa, Thallophyta, JBryophyta, Pterido-

phyta (these two sometimes united as the Archegoniata), and
Phanerogamia. Included in the large division of Thallo-

f>hyta are the fungi, a group of importance to the forester,

but not sufficient is known of the Chota Nagpur fungi to

include them in this flora, which is limited to a few of the

largest Pteridophyta, and to the Phanerogamia, or Flowering
Plants.

Division—PTERIDOPHYTA.

Class—Filicinae (Ferns).

Stems rarely much branched, roots arising from them in

acropetal succession (or from the petioles). Leaves well

developed and of large size in proportion to the stem, often-

very compound, rolled inwards (circinate) when young,
Spores of one kind only (isosporous) , which produce

monoecious independent green protnallia, they (the eporesj

are formed in small roundish capsules (sporangia), which are
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produced in large numbers on the back or margin of leaves

(fertile fronds, sporophylls) and are usually collected

together iu small groups (sori). Fertile fronds either

altogether resemble the barren ones or are specially modified.

The prothallia when fully developed produce archegonia

and antheridia.

Order I. Filicales. (p. 54) Order II. Marattiales. (p. 56).

Division—PHANEROGA9II4.

This division includes practically all the trees and shrubs

of the present time. Spores of two kinds (hetetosporous).

Male spores (microspore, pollen-grain) borne on specially

modified sporophylls (stamens) in sporangia (pollen-sacs).

The female npore (macrospore, embryo-sac) never quits the

macrosporangium (nucellus), which becomes invested by one

or more envelopes (integuments) derived from the parent

plant, and with them constitutes the ovule. The prothallium

(if formed i develops entirely within the mncrospore, and the

fertilized bosphere forms an embryo inside the ovule, which
after further changes consequent on fertilization becomes
the seed. The microspore on germination gives rise to the

pollen tube. Sub-divisions.—Gymnospermre, Angiospermae.

Sub-division I—Gynmospermae.
Trees or shrnbs (including such well-known trees as

the pines, yew, etc.), very rarely scandent. Fls. 1 -sexual

often cone-like. Female sporophyll (carpel) bearing the

ovules on its margin or surface, never infolded or cohering by

ihe edges with other carpels to form a closed ovary (N.B. the

ovules may be concealed from view after fertilization by the

overlapping of the carpels). Pollen grains borne by the wind

direct to the exposed micropyle of the ovule. Prothallium.
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{endosperm, albumen) of the macrospore formed before fertili-

zation and producing rudimentary archegonia near the
micropyle. Classes (I).—Cycadineaa (Cycads or Fern-palms)
p. 56

;
(II).—Coniferae (Pines, Cypress, etc.) p. 57; (III;.

—

Gnetine® (Shrubs, sometimes scandent) p. 57."

Sub-division II.—Angiospermae.

Plants of very various habit (including all the wild trees

and shrnbs of Chota Nagpur except one). Fls. 1-2 -sexual

usually furnished with a perianth. Carpels infolded so that

the edges unite, or several carpels in one whorl united to one
another, in both cases to form a one- or more-celled closed

chamber or ovary. Ovules enclosed in the ovary, so that the

pollen grains are unable to directly come in contact with the
ovule, and fertilization is effected by the pollen tubes growing
through a special conducting tissue of the carpel, which is

often prolonged into a style bearing the stigma, or organ for
the reception of the pollen grains, (the styles of the several

carpels may be free or connate, or absent ; if absent the stigma
is sessile). Macrospore (embryo-sac) before fertilization

contains nuclei but no distinct prothallial tissue or archegonia.

An endosperm is formed after fertilization. Classes (I;.

—

Dicotyledoneae (contains most trees and shrubs)
;

(II).—Mono-
cotyledoneae (contains the Palms, Bamboos, etc.) (p. 53).

Class I.—Dicotyleledonere or Dicotyledons (p. 57).

Plants of which the embryo has two seed-leaves or

cotyledons. Those often expand as the first green leaves of

the plant, as in the mustard, bean, castor-oil, Grewia, Gmelina,
etc., or they may remain in the seed and are then usually

very thick and fleshy, e.g., the Mohwa tree (Bassia). Rarely
there are three cotyledons, e.g., sometimes in Terminalia
Arjuna.

The dicotyledons comprise the great majority of flowering plants, and
practically all our forest trees. They usually have the venation of the
leaf reticulate or much branched. Externally the arborescent forms are
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easily distinguished from the arboreous monocotyledons by the relatively

copious branching of the stem. Anatomically the stem is generally well

distinguished from the woody tissue uniting outside the pith into a solid

cylinder enclosed by a distinct cylinder of bark. In between the two is a
very thin tissue (the cambium i which continually adds more wood to the

cylinder. The flowers when not reduced usually have their several parts

(calyx, petals, etc.) in 2's, 4's or 5's, but 3's are common among the

Kanales, and in a few other families.

Some leaves with palmate venation have the primary nerves more or

less parallel and the secondary nerves more or less at right angles to

these, e.g., some Zizyphus, some Grewia, some Laurels, etc. The
absence of a sheathing base to the petiole and the tertiary venation is

however distinctive in these cases.

Sub-class I

—

Choripetalffl (Dialy petals© or Polypetalse)

(p. 57).

Perianth leaves, when present, free from one another (not

appearing aslobea of a tube), or only those of the calyx united.

Stamens free from the corolla (see exceptions below) often

m-iny. Carpels rarely two, often one or more than two, free

or united. Ovules usually with 2 integuments and a large

nucellus.

The perianth in the Choripetal® is very various. It may
be of many spirally arranged leaves (cp. water-lily) i.e.,

acyclic, or cyclic with 1, 2, or more whor 1^, one or more of

w hich may be petaloid. In many cases the perianth is much
reduced, e,a\, Urticacese, or obsolete, e.g., Piper, Salix.

White or brilliantly coloured bracts sometimes replace it

functionally but usually surround an inflorescence not a flower,

e.g., Houttynia, Poinsettia. A gamophyllous perianth is not
to be confused with a growth of a zone of the torus or recep-

tacle around. and above the ovary, termed a hypanthium, and
'.n which may be placed sepals, petals and stamens (op. a
Rose, Pomegranate, or Woodlordia).

Exceptions :

—

Petals sometimes united at their base or to the staminal tube in Mal-
vaceae, Meliaoeae, Ternstoe miaceaa, Polygala, and Leea. Corolla gamo-
petalous in the male flower only of some Papayaceae, in both sexes in many
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Cucurbitaeeaa (the correct position of which is doubtful) and in many
Mimotaceaa (where it is very small).

Where there is only one perianth whorl, this may be corolloid

(petaloid) and gamophyllous, e.g., Mirabilis, Borgainvillea, Loranthus, etc.

Carpels only two in Cruciferaa, Umbelliferae, Moracese, Ulmacese,
Polygalaceae, and in certain genera or species of Ampelidaceae, Euphov-
biaceas, Capparidaceae, Bursevaceae, Amarantaceae, Onagraceaa, Myrtacese,

Lythraceaj, Tiliaceaa and a few others in which the carpels may be 2-3

in the same species.

Series A (includes Thalamiflorse, Disciuorse, some ApetalcB

and a few others of the Genera Plantarum) (p. 57).

Perianth usually present 2- or more-seriate, of both calyx

and corolla (heterochlamydeous) or acyclic with the sepals

passing into petals. Sep., pet., and staniens all hypogynous.

Orders I to VIII

Exceptions :

—

Perianth haplochlamydeous, or homo'-hlamydeous and sepaliid in

Lauraceae, many Euphorbiaceaj, eome Menispermaceas ; homochlamydeous
and petaloid in Moringa and a few others ; wanting in a few Euphor-
biacea?

Petals are absent in some Eanunculaceae, some Lauraceas, some
Sterculiaceae, many Euphorbiacaae, some Samydaceaa and Bixaceae.

The flower is somewhat perigynons in some Capparidacea?, Lanraceaa,

Rhamnaceae and other Celastrales, some Samydaceaa and PassifloracaaB.

It is epigynous in some Rhamnaceae and in Cucurbit iceae.

Series B (includes most Calyciflorse and a few Apetalas

of the Genera Plantarum). Perianth present 2 -seriate

heterochlamydeous and perigynons or epigynous (vide also

exceptions under A). Orders IX to XV. (p. 71).

Exceptions

:

—
Periiinth homo::hlamydeons and sepaloid in Viscnm, haplochlamydeous

in Santalaceae and perh ips in Loranthus.

Sepals very small or obsolete in some UmbelUes, Clacalea and Sant*-
lales (?)

Petals in some Caesalpiniaceaa, Combretaceae, Lythraceaa, and
perhaps in Loranthacae.

Fls. hypngynous in some Olacales, and nearly so in some Leguninosa:
and Rosacea?.

Series C (includes the remaining Mor.ochlamydeaa and
Achlamydero of the Genera Plantarum.
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Perianth absent, or if present haploohlamydeous and
jepaloid. Perianth leaves free or more or less connate, hypo-

gynons or perigyuous (vide also exceptions under A and B).

Orders XVI to XXI. (p. 77.)

Exceptions :—
Pis. heterochlaraydeous in some Caryophyllaceae (see p. 77).

Perianth petaloid in some Portulacaceae, NyctaginaceaB, Polygonace®
and Proteacea), colonred but dry in some Amarantaceaa.

Sub-class 2.— SympetalaB (or Gamopetalae) (p. 82).

Perianth leaves always cyclic, and in two whorls, viz., calyx

and corolla. Calyx persistent and often enlarged in fruit.

Sepals usually 5 or 4 gamosepalous. Corolla gamopetalous

(see also some gamopetalous exceptions in Chon petalas),

the corolla-tube with an entire or 2-lipped or 4-5-lobed or

-toothed limb. Stamens usually adnate to the corolla, and often

ap[ earing inserted on it (if the corolla tube is a petaloid zone

of the torus, the stamens are actually inserted on it), usually

4 or 5 or by reduction 2. Carpels usually 2 median. Ovules
with one thick integument and a very small nucellns.

Exceptions :—
The families at the bottom of this sub-class show many exceptions

thus :—The petals are very slightly coherent in some Myrsinaceaa (or even
free in Embelia spp). Oleaceaa and Plumbaginaceaa.

Calyx annular or of 8-12 small teeth in Thunbergia.

Sep. and Petals more than 5 in some Ebenales, Jasminum (Oleales),

Cordia and Symphorema.

Stamens free from the tube in Plumbago.

Stamens numerous and carpels several in many EbeDales. Carpels 4-8

in some Primulales.

Oviles with two integuments occur especially among Primulales and
SSbanales.

A. Pentacyclicaa, or less specialized sympetalae.

Floral whorls normally 5, i.e„ two whorls of stamens are

52



CLASSIFICATION.

present, but Primulates has one whorl rudimentary ox «*^~~c,

or stamens are numerous ; if only one whorl of St. present

then ovary of 5 carpels and 1-celled. Flowers always regular.

Corolla tube often very short and stamens sometimes sub-

hypogynous. Ovary superior (exc. some Styracese) of

more than 2 carpels (rarely 2 in some Ebenales). Orders I

and II. (p. 82).

B. Tetracyclics or Bicarpellatae,

Floral whorls only 4 i.e., stamens in one whorl only

very often reduced to 4 or 2, never numerous. Carpels most
usually 2 only, forming a 2- 1-celled ovary. Fls. often irregu-

lar. Calyx as well as corolla often tubular.

Exceptions :
—

Corolla-tube hardly any in some Oleales and some Boraginacese.

Ovary 2-many-locular in a few Bubiaceae, 2-4-locular in a few Oonvol-
valaceae, often spuriously 4-locular in Boraginaceae and Labiatae, Datura
and Pedaliaceae.

1. Ovary superior Orders III to VII. (superaa, p. F3).

2. Ovary inferior Orders VIII and IX. (infer®, p. 88).

Class II.—ftfonocotyledoneae or Monocotyledons.

Plants of which the embryo has only one cotyledon or seed-

leaf, which may become free from the seed and forms the
first green leaf, e.g.. Agave, or remains with its tip entirely or

almost entirely enclosed in the seed from which it absorbs the

albumen, e.g., Dioscorea, Palms, the Grasses, etc. Sheathing
bases to the leaves are very characteristic of Monocotyledons,

even tbe cotyledon has a sheathing base which usually wraps
round the young plumule. Sheathing bases are, however,

found in some Dicotyledons, especially in the Ranales,

Rosacea?, Umbellales.

The monocotyledons are usually herbs, very sparsely branched. There
are several exceptions : thu3 Asparagus is often copiously branched, and
Smilax contains branched woody climbers. The root or perennial stem
often develops into an underground tuber, or bulb or rhizome. The leaves
usually have several more or less parallel primary nerves, and the
secondary nerves, if any, are mostly at right angles to them ; in many
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MnsaceaB, however, there is a strong mid-rib with numerous parallel sec.

nerves, while some Araceae and Dioscoreaceae and a few others have
the venation copiously branched. Araceae have usually sagittate or

peltate leaves, while DioscoreacesB are climbers with underground
tubers. In the few Monoeotyledonous trees the stem is cylindrical and
unbranched, e.g., Toddy Palm ; the woody bundles are scattered through

the ground tissue of the stem which has no cambium, and therefore no
secondary growth (some of the arborescent Liliaceae and others are

exceptions and have a secondary growth in thickness). The parte

of the flower, when not reduced, are usually in threes. The inflorescence

is very often enclosed, at least at the base, by a sheathing leaf base or

epathe.

Sub-class 1.

Flowers usually showy, regular or zygomorphic, if small

or homochlamydeous then perianth petaloid or ovary inferior.

Perianth always present 2-seriate. Ovary always Byncarpous

superior or inferior. Orders I to IV. (p. 89).

Sub-class 2.

Fls. small. Perianth, if present, regular or somewhat
oblique sepaloid or dry or fleshy, 2-seriate in the eariier

orders, with the inner series somtiraes differing in size from

the outer, but not petaloid, reduced or absent in others. Fls.

usually .densely collected into spikes or very compound
inflorescences. Stamens many-1. Ovary superior, some-

times apocarpous. Orders V and VI. (p. 92).

SYNOPSIS OF ORDERS AND FAMILIES. 1

Division—PTERIDOPIIYTA.

Class—Filicineae (Ferns).

Order I—FiHeales.

Stems rarely branched. Z. without stipules, usually

clothed at the base with chaffy scales. Sporangia either

1 The diagnoses of Orders and families are, in general, limited to

genera included in the Flora. The diagnosis is sometimes extended
however, whore such limitation would ver> poorly characterize the group
concerned, and in order to embrace plants not included in the Flora, but
found wild or cultivated in Chota Nagpur. Exceptions »re similarly

limited. Characters in italics are those which chiefly distinguish the
group from allied groups.
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aggregated into small groups (sori) situated on the
veins at the back or margin of the frond ; more rarely the
sporangia are scattered over the whole of the lower surface.

Wall of the sporangia of one layer of cells and furnished with
an annulus (see glossary) which usually ruptures the wall by
its straightening. 1

1. The Tree-fern Family.

Stem erect, often tall with a terminal crown of very large

leaves. Sori rouud on a more or less convex hairy receptacle.

Sporangia sessile or stalked, obovoid, with a complete nearly

vertical annulu3. Indusium 1, Cyatheacea) (p. 129),

2. The Common Fern Family.

Stem usually rhizomatous. Leaves in a terminal crown
or scattered. Barren and fertile fronds sometimes dissimilar.

Sori or sporangia naked, or covered by the recurved leaf

margin, or by a variously shaped indusium. Sporangia with

a distinct pedicel, and with a vertical annulus, which is not

quite complete on one side. 2, Polypodiaceffl (p. 129).

The Horned-fern Family.

A marsh fern with heteromorphous leaves. Fertile fronds

with very narrow segments, their margins revolute. Spor-
angia sub-sessile, scattered dorsally on the nerves, not united

into sori. Annulus vertical nearly complete of very numerous
transversely elongated cells, or (in the same species) more or

less obsolete. Indusium ParkeriaceSB.

To this family belongs the very interesting fern Ceratop-

teris thalictroides, Brogn., frequent in wet places.

3. The Forked-fern Family.

Ferns with a creeping rhizome and scattered dichoto~

mously-branching stem-like fronds with, unlimited growth.

1 Microscopical characters are omitted as far as possible : the
annulus can usually be seen with a good light and a pocket lens magni-
fying 10 diameters.
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Sori terminal or on the back or fork of the veins, consisting

of few sessile f sub-sessile sporangia with a transverse or

oblique annulus and vertical dehiscence. Indusium 0.

3. Gleicheniace» (p. 135).

4. The Climbing-fern Family. (Tribe Lygodieae.)

Ferns with unlimited apical growth to their leaf rachis,

which is solitary and resembles a twining stem, on which the

primary pinnae resemble leaves or branchlets. Sporangia

large borne dorsally on special spike-like lobes of the fertile

pinnae ;
each on a vein with an involucre-like indusium.

Indusia imbricate. Annulus small apical.

4. Schizaeaceae (p. 136),

Order II—Marattiales.

5. The'Angiopteris Family.

Large ferns with a very short stout unbranched stem.

L. with a stipular sheath at the base of the swollen petiole.

Pinnae articulate. Sporangia sessile closely collected in two

ranks into sori on the under -surface near the margin of the

unmodified fertile frond. Wall of sporangia of several cells

thick opening by a fissure without an evident annulus.,

5. Marattiaceae (p. 13?).

Division-PHANEROGAMA.

Sub-division I.—Gymnospermae

Class I.— Cycadineae.

1. The Cycad or Palm-fern Family.

Trunk short. L. large pinnate coriaceous. Male flowers

in cones. Fern, sporophylls or carpels laxly imbricate ou

the main axis, carpels pinnatifid. 1, Cycadacea; (p- 137).
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Class II.—Coniferae.

1. The Pine Family.

Trunk attaining large dimensions copiously branched.
Leaves scale-like or acicular. Fern, flowers, as well as the
males in cones. 1, Pinacea (p. 138).

Class III.—Gnetinee.

1. The Gnetum Family.

A large climbing shrub with thickened nodes and uni-
sexual minute flowers arranged in panicled annulate spikes.

Fls. with a sheath resembling a' udimentary perianth
Ovules erect. 1, Gnetace3B (rt m 138).

Sub-division II.—Anffjfospermae. (p. 49).

Class I.—Dicotyledons, (p. 49).

Sub-Class I.—Choripetalae. (p. 50).

Series A (vide p. 51),

Order I.—Ranales or Polycarpicae.

Trees, shrubs, or nerbs, often scandent, with simple alter-

nate exstipulate sometimes dotted leaves. Fls. regular and
2-sexual, acyclic or hemicyclic, or if cyclic then the whorls

3-merous. St. and carpels usually, and perianth leaves some-

times, numerous. If stamens few then in 3-merous whorls.

Carpels free, sometimes stalked in fruit.

Exceptions

:

—
L. opp. and compound in Clematis family, sub-opposite or opp. in a

few Lauraceae.

L. stipulate in Magnoliaceae.

t Fls. dioecious in Menispermaceae, 1-sexual in a few LauracesB.

Fls. 2-4-merous in Ciasampelos, BepalB b'-lO in Stephania. Perianth

sometimes 5-cleft in Lauraceae.
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Carpels reduced to 1 in some Mcnispermaoe® and Berberidacese.

Carpels 3 united into a 1-celled ov try in LauraceaB. Carpels connate
in Anona.

I. Anthers opening by slits. Carpels 3, several, or many.

1. Clematis Family.

Woody climbers with opp. compound leaves. Fls. showy.
Sepals petaloid (4-8) valvate. Petals 0-12. Fruiting carpels
capitate with feathery styles. 1. Ranunculacese1

(p. 139).

2. Magnolia Family.

Trees with the le&i-buds enclosed in convolute decidnons
stipules, which leave an annnlar scar. Flowers large soli-

tary, sepals passing gradually into petals, in 3-merous whorls.
Torus elongate in fruit, carpels spicate.

2. Magnoliace© (p. 141).

3. Custard-apple Family.

Trees, shrubs or woody climbers. L. sometimes dotted.

Buds naked. Fls. small or medium, often sub-solitary.

Perianth of three 3-merous whorls, tepals often fleshy or

coriaceous, one or more whorls petaloid or not. Fruiting
carpels usually stalked and umbelled. Endosperm usually
ruminate. 3. Anonaceae (p. 142).

4. The Moonseed Family.

Slender, rarely woody climbers, with palmately-nerved
sometimes peltate leaves. Fls. small or minute, in a many-
flowered inflorescence. Perianth sepaloid, of several, usually

4, trimerous whorls. Fruiting carpels 3-lii, rarely 1, dru-

paceous with usually a characteristic horse-shoe- shaped
endocarp. 4. Menispermaceae (p. 147).

Exceptions :
—

M. of Cissampelos is 4-merou8 with connate petals.

II. Anthers 2-4-locular, loculi opening by valves. Carpels

1, or 3 united into a 1-celled ovary.

1 Tribe Clematidese only, which is poorly charaoteristio of the
Family.
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5. Barberry Family.
Shrubs often spiny. Fls. small or medium sized, yellow,

in racemes. Perianth of four 3-merous whorls. Carpel 1
with a large sessile scutiform stigma. Ovules several basal.

5. Berberidaceae (p. 149),

6. Laurel Family.

Trees or shrubs (Cassytha is a filiform parasite) witb
aromatic often dotted, leaves. Fls. small greenish or

yellowish. Perianth perigynous normally of two 3 merons
whorls (sometimes apparently 5 cleft). Stamens in three or
fonr 3-merous whorls (one usually reduced to staminodes).
Ovule 1. Fruit baccate or drupaceous often surrounded oi

girt at the base by the enlarged hypanthium.

6. Lauraceae (p. 150).

Order II.— Parietales.

Herbs, more rarely trees and shrubs, sometimes scar?dent
L simple alternate. Fls. regular, 2-1-sexual, cyclic, with the
whorls often 2-merous or 4-merous. Sepals and petals free.

Stamens usually many (due to branching), or isostemonons or

diplostemonous (3-5 in Cncurbitacero, tetradynamous in

Crucifera3), free. Disc present or not. Ovary syncarpous,

sometimes on a gycophore, of 2-3 or several carpels, l-celled

with parietal placentation.

Exceptions :

—

L. compound in MoringacesB, palmately divided in Borne Passifloracoaa

and CucuTbitaceae.

Fls. irregular in Muringaceaa, and homochlamydeous (sepals petaloid).

Petals are absent in some Bixacaae and Simydaceae.

Stamens sometimes connate in Cueurbitaceae, sometimes united into a
tuba bfclow in Samydaceas.

Ovary apparently 2-celled in Crnciferss by formation of a replum
Ovary sometimes 2-4-celled by intrusion of the placenta in Cppparis, 2-8-

celled in Flacourtia among Biir.ceae, sometimes apparently 3«cclled in

Cucmbi taceae.
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20.—The PassiflorinesB are often placed as a separate order (Passi-

fl jrales) in the Calyciflorae (series B) and then include the Samydaceae,

but the latter coxae equally well under series A (Thalamiflorse). Pasgi-

flora again is not more perigynoos than many Oapparidaceae, and
Papayacese show wonderful variety in the insertion of corolla and stamens

in a single species, varying from hypogynous to perigynous in the occa-

sionally hermaphrodite flowers of the Papaya.

The affinities of the Moringaceae and of the Cucurbitaceae ar« very

doubtful.

I. Families witn polypetalous corolla and mostly superior

ovary.

7. The Poppy Family.

Herbs with milky juice, 4-petals, many stamens, and a

1 -celled ovary of 2-many carpels of which the margins may
project inwards as plates. 7. Papaveraceae (p. 155).

8. The Cabbage Family.

Herbs with 4 petals and tetradynamous stamens. Ovary
of 2 carpels, divided vertically by a replum.

8. Cruciferae (p. 355).

9. The Caper Family.

Trees, shrubs or herbs with 4 sepals, 4 petals and 4, or

many stamens (4-8 in some herbs). A large disc sometimes

present. Ovary often on a long gynophore. Ovules numerous
on 2-4 parietal placentae. Fruit capsular or baccate. Seeds

exalbuminous with curved or spiral embryo.

9. Capparidaceae (p. 155).

10. The Arnatto Family.

Trees or shrubs with usually small (very large in Coch-
lospermum) 5-4-merous, sometimes apetalous, flowers with
numerous stamens. Disc often present. Ovary sessile 1-8-

celled. Fr. capsular, baccate or drupaceous. Seed albumi-

nous, often arillate, embryo straight. 10. Bixaceae (p. 157).

N.B.—The disc in Capparidaceae is usually adnate to a short hypan-
thium, and bears the petals, in Bixace» uBually hypogynous and glandular.
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11. The Casearia Family.

Trees or shrubs with leaves sometimes punctulate and
small deciduous stipules. Fls. small 3-7-merous, sometimes
apetalous, stamens isostemonous or diplostemonous. alternating

with glands or staminodes, and sometimes united at the
base. Ovary 1 -celled. Fr. capsular, usually 3 (2-5-)

valved. Seeds usually arillate. 11. Samydace33 (p. 160).

12. The Tamarisk Family.

Small trees or shrubs with scale-like leaves and small
white or pink flowers. Sep. and pet. each 5. St. iso- or

diplo-stemonous on the margin of a crenulate disc. Placentas

at the base of the ovary. Seeds comose. (Perhaps allied to

Salicaceas.) 12. Tamaricaceae (p. 162).

II. Families with either perigynoas or epigynous flowers

(vide also Capparidacese and Samydaceae above) or gamopeta-
lous corolla or both. Sub-order P assiflorineaz.

The Passion Flower Family.

Climbers with palmate leaves. Fls. perigynous 5-merous
with 3 bracteoles and furnished with a corona. Ovary on a

gynophore. Seed arillate. Passiflorace83.

Passiflora fcetida, L. with greenish flowers has run wild in

Singbhum in a few places. The Family is not further dealt

with.

The Papaya Family.

Carica Papaya, L. a small cultivated tree (native of

Mexico) with milky juice and palmate leaves. The flowers are

large and diozcious (but sometimes bi-sexual) with a 5-merous
corolla which is gamopetalous in the male. PapayaceSB-

13. The Gourd Family.

Herbs, rarely shrubs, climbing by means of tendrils, and
usually with palminerved or palmately- lobed leaves. Fls.

small to very large white or yellow 5-merous. Sep. ana
petals superior and hypanthium sometimes produced beyond
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the ovary. St. 5 or apparently only 3, often connate or with

bent or conduplicate connate anthers. Ovary inferior with 3

(rarely 4-5) placentae which may meet in the axis. (Miiller in
" Nat. Pflanzenfamilien " considers the placentation axile.)

Fruit a berry, or a Pepo. ] 3. CucurbitaceSB (p. 163).

III. Flowers irregular. Leaves compound.

14. The Horseradish Tree Family.
A small cultivated tree with 2-3-pinnate leaves and 5-

merous flowers with both perianth whorls pet-iloid. Fruit

an elongate 3-valved capsule. 14. Morillgaceae (p. 174;.

Ofder III.—Guttiferales (Allied to Orders 1, II

and VI).

Trees or shrubs with alternate simple and dually entire

penniveined leaves. Fls. regular, 2-1-sexuai. cyclic, usually

pentamerous (sep. and pet. sometimes 4-7). Disc 0. St.

many, often more or less connate (in bundles or a central

mass) Ovary syncarpous with 3-5, or several carpels, and as

many cells as carpels. Ovules axile. Fruit indehiscent or

capsular, never coccous. Stellate hairs very rare.

Exceptions \

—
Leaves of Garcinia are opposite. Dilleniacese has the carpels connate in

the axis but with free styles, it is closely allied to Ranales.

Flowers of Ternstrcemiaceaa are sometimes acyclic as in Ranales.

Flowers of Guttiferae often have sepals in deenssate pairs as in many
Parietales.

N.B. - The order is with difficulty separated from ParietaleB whon
considering genera outside Chota Nagpur, both parietal and axile place d-

tation may occur in Hypericaeese and other families, due to different

degrees of the marginal infolding of the carpels.

15. The Dilleuia Family,

Trees with large strongly nerved leaves, and sheathing

petioles (as in many Ranales). Flowers large. Anthers
opening by small slits or pores. Carpels 5-20 cohering in

the axis. Fruit indehiscent, enclosed in the large fleshy

accrescent calyx. 15. Dilleniaeese (p. 175).
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16. The Tea Family.

Trees or shrubs with usually evergreen exstipulate leaves

and small or showy, sometimes dioecious flowers. Outer

stamens in bundles and connate with the bases of the petals

(and petals sometimes cohering). Ovary 3-5 locular. Stylet

free. Fruit capsular, often 1 -locular by abortion of the

other loculi. 16. TernstrcBmiaceaB (p. 177).

17. The Gamboge Family.

Trees with a yellow milky juice, evergreen rarely stipu-

late, opposite entire leaves, with the secoDdary venation often

of very numerous fine parallel sec. n, at nearly right angles

to the mid-rib. Fls. small or
(
medium, often 1-sexual.

Stamens often closely connate in bundles, or in a dense

central mass. Ovary 4 12-celled. Style connate or stigma
peltate. Fruit usually baccate.

17. Guttiferaceae (p. 177).

18. The Sal Family.

Trees abounding in resin, with entire leaves and caducous
stipules. Small or medium flowers panicled. Sepals 5

connate below. St. usually a multiple of 5. Ovary 3-celled

with 2 ovules in each cell, usually only 1 developing. Styles

connate. Stigma a point. Fruit a nut, enclosed in the

calyx, of which 3 or more sepals develop into linear wings.

18. Dipterocarpaceae (p. 178).

Order IV.—ftfalvales. (Allied to orders Parietales

Guttiferales, and Geraniales.)

Trees or shrubs, more rarely herbs, with alternate simple

or palmately compound usually stipulate leaves with stellate

hairs and palmate venation. Fls. regular, or zygomorphous
in some Sterculiaceae, usually 5-merous. Bracteoles often

present below the calyx as an epicalyx. Calyx gamosopalous
valvate. Petals 5 sometimes adnate below to the staminal

63



CLASSIFICATION.

tube. Stamens usually many, often mono- or poly-adelphous,

more rarely diplostemonous, or with one whorl suppressed or

reduced to staminodes. Ovary of 2-many carpels with

axile placentation, but ovary often showing a tendency to

become apocarpous in fruit (each carpel then becoming a

coccus, drupel, or follicle .^

Exceptions :

—

Stellate hairs few or absent in some Corehorus, Bombax and very-

few Hibiscus. Petals in Sterculia. Carpel only 1 in Waltheria.

19. The Hibiscus Family.

Trees, shrubs or herbs with regular flowers. Calyx

usually persistent and gamosepalous. Epicalyx usually

present. St. many united into a tube, or (Tribe Bombacese)

more or less free and pentadelphous. Anthers ultimately 1-

celled, cell often sinuous. Ovary of 5 (rarely 3) -many

carpels, separating into cocci when ripe leaving a persistent

columella, or fruit capsular. 19. Malvaceae (p 179).

20. The Jute Family.

Trees, shrubs or undershrubs rarely herbs with regular

flowers. Calyx deciduous with free sepals. Epicalyx absent.

St. many not united into a tube, more rarely 10 or 5.

Anthers 2-locular. 20, Tiliace® (p. 192).

21. The Sterculia or Udal Family.

Trees, shrubs and undershrubs with reg. or zygomorphous

often polygamous flowers with persistent calyx gamosopalous,

with or without epicalyx. Stamens usually ten (obdiploste-

monous), with the alternate whorl often reduced to stami-

nodes, sometimes numerous, rarely 5, monadelphous or united

into a tube below. Anthers 2-locular (young 4-locular) and

extrorse. Ovary usually 5-locular. Fruit usually capsular,

but carpels follicular in Sterculia.

21. Sterculiaceae (p. 203).
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Order V,—Eupkorbiales (probably allied to Malvales
and Geraniales).

Habit very various. Juice often milky. Hairs some-
times stellate. L. simple, sometimes palmate or basal-nerved
alternate, usually stipulate. Fls. 1-sexual small or minute,
often trimerous, sometimes much reduced, (even to a single
pedicelled stamen or ovary in Euphorbia, in which case the
flowers are always arranged in an involucrate inflorescence

resembling single flowers, and this may be surrounded by
brilliantly coloured bracts, as in the Poinsettia). Perianth
usually B-5-merous. dichlamydeous, monochlamydeous or ;

inner whorl (petals) when present rarely conspicuous (e.g.

Jatropha). Stamens numerous, or often only 3 or 5, fre-

quently connate in a central column. Anthers usually 2-

celled. Ovary of 3 carpels and 3-locular, or sometimes
carpels several. Ovules J or 2 in each cell, axile. Fruit
often splitting into 2-valved cocci, or pyrenes, or fruit capsular
more rarely drupaceous with a 3-(l)-celled stone, or
didynious. Embryo typically large and straight with flat

foliaceous cotyledons (as in many Tiliaceas) and copious
endosperm.

22. The Croton and Castor-oil Family.

22. Euphorbiaceae (p. 209),

Exceptions :—
L. 3-foliolate in Bischofia, opposite in Trewia.
Stamens 1-3, in Tragia, which has stinging hairs.

St. 2-5 in. spp. of Antidesma, 2-3 in Sapinm, Anthers cells some-
times confluent in Phyllanthus and others, cells 3-4 in Macaranga. l<rait

sub-baccate in Kirganelia, Flueggia, Bischofia and others, but even in

these not truly so, as there is a thin endocarp which may be dehiscent, or
the pericarp finally hardens.

Order VI.

—

Geraniales (allied to Gnttiferales through
Ochnace®.)

Trees, shrubs or herbs frequently with resin passages or

secretory cells, with alt. or opp., simple or compound leaves
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often gland-dotted and aromatic. Fls. regular. 2-sexual. Sep,

3-5. Pet. usually 4-5. exceeding the sepals. Stamens diplos-

temonous (or obdiplostemonous), or second whorl of stami-

nodes, free, or connate by the filaments into a tube. Disc

conspicuous (exc* sub-order Gruinales), sometimes tubular

hypogynous, between the stamens and ovary. Ovary of 3-5,

rarely more (Ochnace©) or 2 carpels, syncarpous but ovary

frequently lobed, and carpels sometimes nearly free in fruit

(coccous). Ovules 1-2 in each cell, usually pendulous,

Exceptions*—
Fls. 3-6-meroug in some Burseraceae and Meliace», Sep, and pet.

often more than 5 in Ochnaceae, some Citrus and other Kutaceae, and
stamens numerous in Ochnaceae and some Rutaceae. Stamens in the
hermaphrodite flower of Ailanthus sometimes, only %-Z. Ovules axile in

Ochna. Ovules several in some Meliaoeae.

I. Sub-order Gruinales. St. obdiplostemonous. Annular

disc 0, but disc glands sometimes present at the base of the

petals.

23. The Flax Family.
Shrubs or herbs with alt. simple entire leaves, and pretty

flowers with fugacious petals. Stamens 5 perfect connate

at the base, alternating with staminodes. Ovary 8-5-celled

entire. Fruit capsular or drupaceous.

23. LinaceaB (p. 235).

24. The Geranium Family (including Oxalidaceae).

Herbs or undershrubs (or a tree : Averrhoa) with pinnate

palmate or palmately-nerved usually stipulate leaves. St. 10

or 5 reduced to staminodes, free or connate at base. Ovary
3-5-celled, and as many lobed. Fruit coccous, or a berry

(Averrhoa). 24. Geraniaceae (p. 236).

II. Sub-order Rutales. St. diplostemonous. Annular
disc well developed, sometimes tubular.

25. Ochna Family (closely allied to Dilleniaeeae).

Glabrous trees or undershrubs with alt. simple stipulate

leaves. Fls. often showy yellow, sometimes umbelled.



Sepals persistent, and often deeply coloured in fruit. Petals
5-10. St. many. Anthers often opening by pores. Ovary
deeply 3-10 lobed, the lobes becoming drupels in frait.

25. Ochnaceae (p. 237).

26. The Bitter Bark Family.
Trees or shrubs with alternate pinnate leaves. Pig.

small. Sepals connate below, deciduous. Pet. valvate. St.
10, free. Ovary deeply 2-5-lobed. Ovule 1 in each cell.

Fruit of as many samaras as fertile lobes of the ovary.

26. Simarubaceae (p. 238).

27. The Desert Date Family.

Shrubs or herbs, often, spiny, L. opp. or alternate, pin-
nate (with only' one pair of leaflets in Balanites). Fls.
white, yellow or greenish. Sep. deciduous, imbricate. Pet,
imbricate. Disc annular or conical. St. 10, at the base of
the disc. Ovary more or less sunk in the disc, of 5 carpels
(sometimes more in Tribulus) lobed or, if entire, 5-angled ia
fruit. Fruit 5- or by abortion 1 -celled, of spinous indehis-
cent cocci, or (Balanites) an oily 1-celled drape. Seed
exalbuminous. 27. ZygophyllaceSB (p.|239).

28. Myrrh Family.

Trees or shrubs often abounding in fragrant resins, with
alt. 3-foliolate or pinnate leaves. Fls. small. Sep. 3-6 con-
nate below, often minute, Pet. 3-6 exceeding tbe sepals. St.

10 free. Ovary usually 3- sometimes 2-5-celled. Ovules 2
in each cell. Fruit drupaceous, containing 2-5 (usually 3)
pyrenes. 28. BurseraceaB (p. 239).

29. The Orange Family.
Trees or shrubs with simple or usually pinnate, alt. or

opp. exstipulate leaves which are always copiously gland-
dotted. Fls, small or medium, 4-5-merous. St. free
usually diplostemonous (numerous in JEgle and Citrus)

Ovary 4-5-celled (many-celled in iEgle and Citrus), some-
times lobed. Ovules 2 in each cell. Styles free or united

er 1
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Trait various, usually a copiously glandular berry. Seeds

never winged. 29. Rutace© (p. 241).

30. The Toon Family.

Trees or shrubs with alt. exstipulate usually pinnate

leaves, not gland-dotted (except Chloroxylon). Fls. small

or usually medium. Sepals 3-6 usually connate. Filaments

connate into a tube (except in tribe Cedreleae). Ovary 2-5-

celled. Ovules 2 (rarely 1), or 8-12. Styles always united

into one. Seeds often winged. 30. MeliaceaB (p. 248).

Order VII.—Sapindales (closely allied to preceding through

Anacardiaceee and Malpighiace©.)

Trees or shrubs, rarely herbs, sometimes scandent. L.

simple or compound, usually exstipulate. Fls. usually small,

usually polygamous, irregular or corolla 0, or if calyx and
corolla regular then stamens diclinous, or fewer than diplo-

stemonous by reduction. Disc usually present, and outside

the stamens. Ovary usually 3-celled with 1-2 ovules in each

cell, axile or pendulous from the top or wall or from a basal

funicle. Endosperm usually absent.

Exceptions :
—

Fls. regular and diplostemonouB in aome Anacardiaces and the

stamens inserted on or outside the diso ; reduction in such cases takes
place in the gynsaceum which usually consists of 1 carpel (Spondias is

2-5-oarpellary and -celled) or if of more, the ovary is 1-celied or the other
carpels early suppressed.

Disc or inconspicuous in the M. fl. of Dodonaea, and at. outside
the disc in the herm. fl. (but st. only 8).

Disc is obscure in Malpighiaceje, in Polygalaceae, St. monadel-
phous in Polygala.

31. The Mango Family.

Trees or shrubs, often resinous, with simple or compound
alt. leaves. Fls. polygamous small or very email, usually

4-5-merous. St. often less than 10 (only 1-5 in Mango)
inserted at the base of, rarely on the disc. Ovary 1-celled

rarely of 2-6 free carpels (Buchanania), or 2-5-celled
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Spondias). Ovule 1 in each cell, often pendulcus from a
basal funicle. Fruit a drtpe.

31. Anacardiacese (p. 255).

32. The Soap-nut Family.

Usually trees or shrubs (Cardiospermum is a slender
climber) with alt. simple or compound leaves. Fls. incon-
spicuous. St. 4-10, most usually 8 and declinate, Disc
often oblique or unilateral. Ovary 3- rarely 2-4-celled, often
lobed. Fruit a membranous capsule, or capsular, or
indehiscent. 32. Sapindaceae (p. 260).

Exceptions :—•

Dodonaea in many respects approaches Anacardiaceae.

33. The Meliosma Family.

Small trees with alt. simple or odd-pinnate leaves. Fls.
with small bracteoles and sepals, very unequal petals and 5
unequal stamens of which only 2 are fertile. Frnit a small
drupe. 33. Sabiaceae (p. 262).

34. The Hiptage Family.

Climbing shrubs* vith opp. leaves. Petals 5 -clawed, the
5th different. St. 10 declinate. Ovary 3-lobed. Fruit of 1-3
winged samaras. 34. Malpighiace© (p. 263),

35. The Polygala Family.

Kerbs or undershrabs with alt. simple leaves and small
irregular flowers with two lateral sepal* wing-like and often
petaloid. Corolla with 2 lateral petals rudimentary and the
anterior developed as a keel. St. 8 monadelphous

y adherent
to the base of the keel. Ovary 2-locular.

35. Poiygalacea (p. 264).

Order VIII.—Celastrales.

Trees or shrubs, often climbers, with, simple (or compound
in Ampelideceae) alt. or opposite leaves, stipulate or not.
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FIs. small greenish or white, regular 4-5-nierous with never

vwrv than 1 whorl of isomerous free stamens (or monadel-

phous in some Ampelidace©). Perianth nsnally hypogynous,,

sometimes perigynous, or even epigynous (some Rhamnaceae).

Disc well developed hypogynous or lining the hypanthium and

usually bearing the stamens, sometimes enclosing the ovary.

Ovary nsnally 2-5-celLed with 1-2 erect or ascending ovules in

each .cell. Style short or 0.

Exceptions ;—
Petals in a few Rhamnaceaa, and caducous or in some Vitis. Ovary

sometimes 6-celled in Leea, of numerous cells in the aberrant genus
Siphonodon (Celaatraceae).

I . Stamens alternate with the petals.

36. The Spindle Tree Family.

Trees or shrnbs, somtimes scandent. L. alt. or opp.

Sep. 4-5 small nsnally connate. Petals usually exceeding the

iepals sessile inserted below or at the margin of the large

prominent disc. Filaments short alternate with the petals.

Ovary sessile free or enclosed by the disc. 2-5-celled (or cells

many in Siphonodon). Ovules usually 2. Seeds nsnally

ariliate. 36. Celastraceae (p. 265).

II. Stamens opposite to the petals.

37. The Buckthorn or Jujube Family..

Trees or shrnbs, sometimes scandent, leaves simple alt*

most frequently with 3-5 basal nerves. Sep. and pet. nsnally

5 and perigynons or epigynons. Sep, valvate in bnd and
nsnally with a prominent mid-rib within. Petals usually

smaller than the sepals, sometimes concealing the stamens
which stand opp. to them. Disc thin and lining the bypan-

thinm or filling it. Ovary free or united with the hypan-
thinm, 3-2-(rarely 4) -celled with 1 basal ovule in each cell.

Fr. 1-celled and l*seeded (samaroid in Ventilago) or with

a. 2-4-celled endocarp, or 3-valved.

37. Rhamnaceae (p. 268).
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38. The Vine Family.

Herbs or shrubs -with simple digitate or pinnately com-
found leaves, climbing by tendrils, or erect with jointed
stems. Fls. small in umbels or panicles. Sep. and pet.
usually 4-5. Pet. valvate, sometimes calyptrate, free or
united at tbe base with the stamens. St. inserted

1

at the base
of the disc, free or connate into a tube. Ovary 2, rar*ly 3-6-

celled, with 2 collateral ovules in each cell. Fruit-baccate.

38. Ampelidaceae (p. 274).

Series B {vide p. 51.)

See also Parietales sub-order Passiflorineso and Celastrales

and other exceptions under A.

Order IX—Opuntiales (perhaps allied to Banales and
Parietales).

Stout fleshy usually prickly plants with the leaves reduced
to scales with spines or set© in their axila Flowers often
very large, usually solitary hemicyclic perigynous or
epigynons. Ejpanthium often produced beyond the ovary
bearing the many sepals and petals which pass into one
another and are often connate at the base. St. many. Ovary
with many parietal placentae.

39. The Cactus Family. 39. Cactacese (p. 281).

Order X—Ro sales (probably allied to Banales).

Trees, shrubs or herbs with alternate simple or compound
stipulate leaves (which, especially in the herbaceons genera,

often have sheathing bases as in Banales). Fls. rarely small,

regular, perigynous or epigynous (or nearly hypogynous in

some herbs) cyclic. Calyx with 5-10 usually imbricate sepals,

the odd sepal superior (dorsal). Petals free, usually 5.

Stamens usually many, usually incurved or circinate in bud.
Ovary apocarpous, carpels 5-many free or if carpels adnate
to the hypanthium then styles free. Carpel rarely only 1,

and then with only 1-2 ovules and fruit a drupe. Ovules
1-several, Fruit of achenes, drupels or drupaceous, sometimes
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included in the fleshy hypanthium (as in the Rose) or a pome
(Apple, pear).

40. The Rose Family. 40. Rosacea (p. 282).

Order XI.—Legaminosse.
Trees, shrubs, or herbs often scandent, with alt. stipulate

compound or unifoliolate rarely simple leaves. Fls. small or

yery showy, usually zygomorphous (always so in the gynaecium)

perigynous, sometimes only slightly so, or even hypogynous.

Calyx with 5-(4)-lobes, the odd sepal or lobe inferior (ventral).

Sometimes calyx 2-lipped or sub-entire. Petals free, or

ventral pair connate, or corolla gamopetalous (Mimosaceas), if

corolla regular then sepals and petals always valvate in bud.

St. definite or many. Ovary of 1 elongate linear (short or

even globose in a few small herbs, e.g., Indigofera Hnifolia)

declinate carpel which bears usually several ovules in one or

two series alovig the ventral suture. Fruit a legume (pod).

41. The Mimosa Family.

Trees ov shrubs, often scandent (rarely undershrubs)

with 2- pinnate leaves, and small regular 4-5-merous flowers,

couspicuous by bsiDg collected into dense heads or spikes.

Calyx and corolla valvate, usually gamopetalous. St. free or

monadelphous, diplostemonous or many.

41. Mimosaceae (p. 284).

42. The Cassia Family.

Trees or shrubs, rarely herbs, with pinnate or 2-pinnate
leaves (or apparently simple in Bauhinia) and small or showy
fiowers always more or less zygomorphous. Corolla imbricatt

,

dorsal petal interior in bud. St. definite, diplostemonous, or
fewer by reduction, free or united.

42. Csosalpiniaceae p. (294).

43. The Pea Family.

Trees, shrubs, or herbs with simple, digitate or pinnate
leaves and small or showy distinctly zygomorphous
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(papilionaceaous) flowers. Corolla imbricate with the dorsal

petal (standard) exterior in bud, the other petals in pairs,

lowest pair (keel) often connate, Stamens 10 monadelphous,
or diadelphous 9+ 1, or 5 + 5, rarely the 10th altogether

absent, -very rarely stamens all free (Sophora).

43. Papilionacese (p. 308).

Order XII—MyrtaJes (allied to rlosales).

Trees, shrnbs or rarely herbs with opposite or whorled
simple exstipulate and usnally entire leaves. Fls. regular or

(in some Lythracese and Onagracese) rarely zygomorphous,
with generally a well-developed hypanthium enclosing the

ovary, and frequently produced beyond it into a green or

coloured tube. Petals not valvate -*n bud, sometimes very

small. Ovary inferior 2-7-celled adnate to the hypanthium
or rarely free in its tube, always syncarpous and with connate

styles. Ovules axile. Seeds 1-very many. (The flowers

are usually 4-5-merous in all the whorla with the stamens
diplostemonous, sometimes however the stamens are numerous
from branching and the ovary with 2-8 cells or carpels).

Exceptions :—
L. sometimes sub-opp. or alternate in Combretacese, Myrtaceae (C&reya

and Barringtonia) and a few Onagraceae. The submerged leaves in Trapa
are pinnati-partite. Stipules present and interpetiolar in Bhizophoraceae.

Perianth perigynous and ovary quite free in some Lythraceae. Petals
sometimes suppressed in Lythraceae and C'ombretacese. St. haplostemon-
ous in some Onagraceae. Ovary only 1-celled in Uombretaceae, and 1 -celled

by absorption of the septa in some Ammaunia.

Ovules pendulous from the top, or lateral near the top of the o-vary in
Combretaceae, axile and parietal in the many-celled ovary of Punica.

44. The Myrtle Family.

Evergreen trees or shrubs with usually finely punctulate
opposite leaves (exc. Careya and Barringtonia) which are

quite entire and usually coriaceous with an intramarginal
nerve. Fls. epigynous 4-5-merous with numerous stamenr
often in 4-5 bundles, and with 2-5 rarely more cells in the

inferior ovary. Fr. 1-many-seeded,

44. Myrtaceae (p. 350)
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The Pomegranate Family (included in LythracesB in the body of
the flora) differs from Myrtacese in the leaf venation, in the ovary having
the cells arranged in two whork and in some of the ovules having axile
placentation. The calyx has usually 6 (5-8) sepals as in LythraceaB, but
the ovary is quite adnate to the hypanthium. Frnit a berry with many
cells and seeds.

Punicaceae (p. 351).

45. The Henna Family.
Trees, shrubs or herbs with often 4-angled branches,

leaves rarely gland-dotted. Fls. regular l(zygomorphous in

Woodfordia), perigynous. Sepals 3-6, often 6, valvate with
sometimes intermediate smaller ones. Petals isomerous
with the sepals (on the long petaloid hypanthium in Wood-
fordia) sometimes minute or 0. St. diplostemonous (2-8 in

Ammannia) or very many, on the hypanthium which is long
or very short. Ovary free from the hypanthium 2-6 celled.

Ovules very many. 45. Lythraceae (p. 354).

46. The Evening Primrose Family.

Herbs, sometimes aquatic. L. opp. or alternate. Fls.

regular or slightly zygoraorp'hous. Seps. and petals 4 (4-6 in

Tussiea). St. 4 or 8. Ovary 2-4-celled adnate]to the hypan-
thium (only half inferior in Trapa). Ovules many (solitary

in each cell in Trapa). Seeds many (1 in Trapa).

46. Onagraceaa (p. 356).

47. The Melastoma Family-

Shrubs or herbs with opposite leaves characterized by
sub-parallel primary nerves and usually parallel cross sec.

nerves. Fls. usually handsome, regular or slightly zygomor-

phous in the androecium. Anthers opening by pores.

Ovary united to the hypanthium by vertical wall*.

47. Melastomace© (p. 357).

48. The Mangrove Family.

Trees or shrubs with opp. glabrous leaves and interpetio-

lar stipules. Fls. small greenish 5-8-merous. Petals and st.

inserted on an outer disc lining the hypanthium which is
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minutely bracteolate. St. diplostemonous. Inner disc lol>ed.

Ovary 3-5-celled, septa soon disappearing so that the fruit

is 1-celhd and -seeded. Ovary cells 2-ovuled.

48. Rhizophoraceae (p. 358).

49. The Myrabokn Family.

Trees or shrubs, sometimes scandent, -with leaves some-
times sub.-opp. and alternate, occasionally ternate. Fls,

usually small greenish (showy in the garden Quisqualis)

capitate, spicate or racemed, with the hypanthium enclosing

and constricted above, or produced into a beak beyond, the ovary.

Sepals and petals 4-5, or pet. 0, rarely 6-7. St. diplostemon-

ous. Ovary 1-celled inferior. Ovules 2-7 pendulous from
the apex. 49. Combretaceae (p- 359),

Order XIII.— Umbellales.

Trees, shrubs or herbs with alt simple or very compound
leaves, the latter usually with a sheathing base. If simple

then often with 3 or more primary nerves. Fls. small regular

polypetalous with valvate petals, frequently in umbels, 4-5-

merous with isostemonous stamens alternating with the petals

(but see Alangium). Disc epigynous. Ovary completely

inferior of 2-5 carpels and as many cells (or gyncecium
polymerous in Araliacese) adherent to the hypanthium which
is not or scarcely produced beyond the ovary, Styles usually

free. Ovule 1 in each cell pendulous. Embryo in albumen.

Exceptions :—
Marginal flowers of umbels sometimes irregular.

Alangium is not at all typical of Comacea and is porhaps allied to

Olacales. The flower is MO-merous and with many stamens, the ovary is

i.-celled and with 1 style.

50. The Carrot Family.

Herbs with usnally very, compound leaves s,nd flowers in

simple or compound umbels. Sep. 5 small or abortive. Ovary

cells always 2 only, and fruit a schizocarp.

50. Umbelliftr® (p- 366),
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51. The fry Family.
Trees or shrubs with pinnate, or usually palmate leaves

and flowers small in crowded umbels, umbels often panicled.

Sepals small or abortive. Ovary cells 5 or 2-jnany. Fruit a
<prupe or berry. 51. Araliaceae (p. 368).
52 The Dogwood Family.
S&p&Il tree with simple entire leaves and medium-sized

flowers in axillary fascicles. Sepals minute connate below.
Petals valvate 5-10 linear oblong. St. 2-3-times as many as
the petals. Ovary 1-celled. Fruit a drupe crowned by the

calyx tube. 52. Cornace® (Alangium) (p. 369).
Order XIV.—Olacaies (allied to Cornacese ?).

Shrubs or undershrubs often root parasites with alt.

simple exstipulate leaves. Fls. regular. Calyx {or calyculus

cp. Loranthaceas) minute or 0, or a mere rim which may be

accrescent in fruit. Tepals 4-6 free or connate, valvate.

Stamens opp. to or near the edges of the tepals, or 2-3-times

as many, fertile or reduced to staminodes. Ovary free

or enclosed in the accrescent calyx (or hypanthium), 1-celled,

or 2-5-celled below. Ovules pendulous from the apex of the

incomplete axis or 1 erect. Style 1. Fruit drupaceous, some-
times enclosed in the hypanthium or calyx rim (see above),
1-seeded with the placenta sometimes embedded in the seed

(cp. some Cornaceae). Embryo small in albumen.

53. Olacaceae (p. 370)

Order XV.—Santalales (allied to OlacalesJ
Parasitib shrubs or undershrubs (Santalum'is a root parasite)

with opp. rarely alternate simple °xstipulate leaves, sometimes
with 3-5 primary nerves, rarely leaves absent. Fls. small or
medium greec or coloured, regular or somewhat zygomorphoua.
Calyx 0, or reduced to small teeth {calyculus, sometimes
however the perianth is taken to be homologous with the
calyx). Tepals 2-6 in one or two whorls, free or connate. St.

perigynous or epigynous isostemonous and opp. the tepals, free

or adnate to them. Ovary 1-celled. Ovules 1-3, pendulous

from a.free central placenta, or placenta fused with the ovary

walls. Frait drupaceous or baccate.
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54. The Mistletoe Family.

Parasitic evergreen shrubs, leaves coriaceous or 0. Flu.

racemedor fascicled, often with an entire or toothed calyculus.

Perianth short, or long and tubular below, sometimes zygomor-

phous. Ovary inferior. Ovule 1.

54 Loranthacea (p. 373).

55. The Sandalwood Family.

A tree parasitic on roots (after the seedling stage) with

opp. leaves and small haplochlamydeous 4-5-merous flowers in

terminal 3-chotomous cymes. Ovary at first free, ultimately

half adnate to the hypanthium. Ovules 2-3 on a central

placenta. Fruit drupaceous.

55. Santalaceae (p, 377).

Series C {vide p. 51.)

See also exceptions under A and B.

Order XVI.—Clienopodiales or Curvembryeae (nearest

ally Parietales ?).*

Herbs, rarely shrubs, with simple exstipulate entire leaves.

Fls. haplochlamydeous regular small and mostly greenish (see

exc), usually in close spikes or clusters (solitary or cymose

in mau^ Caryophyllaceae and Portulacacese), sometimes

gamophyllous or perigynous. St. twice the number of the

tepals or fewer, if isomerous then opp. thetepals, hypogynous

or perigynous. Ovary 1-celled of 2-5 carpels with basilar

placentation, ovules usually solitary campylotropous. Embryo
curved in a mealy perisperm.

Exceptions :

—

Caryophyllaeeaa still retains numerous heterochlamydeoua members
and being least modified is placed at the base of this order, but there

few and very nnimportant representatives in Chota Nagpur (e.g. Saponaria,

Spergula and Polycarpaea). Some showy garden flowers, such as the Carna-
tions belong to it. The calyx is frequently gamosepalous, st. often on
gonophore. Some members still have the ovary incompletely 3-5-celled

and many ovules. The flower is sometimes perigynous and the nodes of

the stem often swollen. The family is not further dealt with.

• N.B,-Ovden XVI and XVII are sometimes placed after Parietales.
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The two median braeteoles of Portulacacese are often regarded as
eepals, if so the flower is hetero- or homo-chlamydeous.

"Flowers are white, yellow, or brightly coloured in some Caryophyllaoess
"Portulacacese and Nyctaginaceaa, sometimes coloured but tcarioue in
A.marantacege, sometimes surrounded by brightly coloured bracts as in
Bougainvillea.

Stamens and ovules sometimes numerous in PortulaoaceaB. Ovules
numerous in Deeringia among Amarantacefe.

Sepals and stamens sometimes only 1-3 in Amarantus and Alternan-
thera (Amarantaceous herbs).

56. The Portulaca Family.

Herbs, often fleshy with inconspicuous (in garden species

orilliantly coloured) flowers, and alt., opp. or sub-verticellate

eaves with stipulary hairs. Bracteoles or sepals 2. Tepals
4-6 perigynous. St. 8-12. Ovary with 3-8-fid style. Seeds
many. Fruit a pyxidium. 56. Portulacace® (p. 378).

The Bougainvillea Family.
Herbs or shrubs often with swollen nodes and opp. leaves. Perianth

single often brightly-coloured, e.g., Mirabilis or Marvel of Peru, which is

semi-naturalized in parts, gamophyllous, more or less. persistent in fruit.

Carpel 1. Ovule 1.

Boerhaavia repens, L. A herb with minute pink capitate flowers ie

used as a sag. (Family not further dealt with).

Nyctaginaceae.

57. The Amaranth Family.

Herbs or undershrubs (sub-scandent shrub in Deeringia)

with alt. or opp. leaves and rigid or scarious flowers in spikes

or fascicles with scarious brads and bracteoles. Tepals 5-4

free or only slightly connate. St. isomerous opp. the tepals

connate into a short tube at the base, sometimes alternating

with staminodes, hypogynous. Fruit a utricle of 2-3 carpe' j

with 1 seed (several-seeded berry in Deeringia). Rudimentary
flowers, sometimes awn-like, are present in some genera.

57. Amarantaceae (p. 378).

58. The Beet Family.

Herbs, sometimes climbing (Basella) and usually fleshy

with alternate leaves. Perianth tepaloid fleshy and enclosing
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'the nut in fruit, 5-fid. St. 5 perigynous, free. Stigmas 3.

Embryo spiral. 58. Chenopodiaceffl (p. 382).

Order XVII.—Polygonales (allied to Chenopodiales).

Kerbs, rarely shrubs, sometimes scandent, often . with

swollen nodes. L. simple entire usually alternate, with

connate or ochreous membranous stipules, which sheath the

terminal bad. Flowers spicate or capitate, small regular

mostly 3-5-merous and homo- or haplo-chlamydeous, or

perianth 0. St. hypogynous or slightly perigynous, 5-8 or

sometimes reduced to 2, opp. the tepals when isomerous.

Ovary of 3 (-2) carpels, 1 -celled with 1 erect basal orthotro-

pous ovule.

59. The Buckwheat Family.

Herbs with ochreous stipules. L. convolute in bud, often

dotted and acrid. Fls. small green, white, or pink. Tepals

4-6, rarely onlj 3, often connate. St. 5-8, rarely 9. Ovary
2'3'Carpellary. Fruit a 2-3-com«red nut. Embryo straight

or curved, more or less excentric in the endosperm.

59. Polygonace© (p. 383).

60. The Pepper Family.

Herbs o? shrubs with palmi-nerved dotted aromatic or

acrid leaves, and intrapetiolar stipules which wrap round
the terminal bud. Fls. much reduced, usually on a fleshy

axis with peltate bracts, generally dioecious and achlamy deous
St. 6-2. Carpels 3-1. Fruit baccate.

60. Piperaceae (p. 383).

Oeder XVIII.—AristOlOClliales (affinities unknown, both

it aid the Piperacese were at one time considered

to bdong to the Monocotyledons.)

61. The Snake-Eoot Family.

Clinbers with palmi-nerved leaves and base of petiole

dilated or decurrent. Flowers 2-sexual sygomorphic haploste-

monoui with green or coloured gamophyllous perianth

with Mated base and an entire limb. St. 6 united into
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a column with the style of the inferior 6-celled. ovary.

Ovules many. Fruit capsular.

61. Aristolocliiaceae (p. 384).

Order Proteales is a large Australian and South African order to
whioh the commonly cultivated Grevillea robusta, A. Cunn. belongs. This
is a handsome tree with twioe-pinnatifid leaves, and spic&te 2-aexual
4-meruns ytllow flowers in unilateral spikes. Perianth peialoid tubular
below. St. epiphyllous. Ovary 1-carpellary with 2 ovules and a very
long style.

ProteaceaB (p. 385;.

Ordef XIX.—Urticales (allied probably to Polygonacese).

Trees, shrubs or herbs, sometimes with milky juice, and
with simple frequently palmi-nerved (esp. 3-nerved) stipulate

leaves. Stipules sometimes intra-petiolar and leaves often

dotted (due to cystoliths in the hypodermal cells). Inflor-

escence of cymes or clusters, rarely simple spikes, often

developing into large weudocarps. Fls. smdl greenish

unisexual (exc. UlmaceeD), regular, M. 4-5 (in Ultnacese 4-8)

-meroas with isomeroas (fewer in some figs) stamens opposite

the perianth-Lobes. Fern, sometimes naked, usually with a

2-5-toothed or -partite perianth. Ovary superior l-celled of

1-2 carpels. Style simple or 2-fid. Ovule 1 erect or

pendulous.

Exceptions :

—

Where the flowers are crowded inside a swollen fleshy axis fy.g. the figs

)

they are often much reduced, the perianth may be 2-6 fid. or C, <he stamens
only 1-2. The leaves of Cannabis (the Hemp) are palmatey divided
and the seedling leaves of some Morace© are all but pinnate.

Fls. are polygamous or 2-sexual in TJlmacea.

62. The Nettle Family.

Shrubs or herbs without milky juice, sometimes ,/ith

stinging hairs. L. alt. or opp. usually 3-nerved. Fls. in small

heads or cymes, heads often spicate. M. usually 4-5-marous.

F. with usually a 2-5-toothed or -partite perianth. Ovary

with only 1 style and stigma. Ovule erect orthotropous.

Fruit an achene, sometimes embraced by the more or less

fleshy perianth. 62. Urticacea (p. 38*)*
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63. The Elm Family.

Trees or shrubs without milky juice, alt. 3-nerved or

penni-nerved leaves with caducous stipules and flowers

in fascicles or cymes, often polygamous. Perianth 4-9-

partite, polyphyllous or gamophyllous, with isomerou

stamens. Oarpels 2. Ovule pendulous anatropous or amphi
tropous. Fruit a drupe or samara.

63. UlmaceaB (p. 388).

64. The Mulberry and Fig Family.

Trees or shrubs, often with milky juice, alt. rarely opp.

leaves, which may be lobed especially when young. Fls*

densely aggregated in spikes, heads or outside or inside fleshy

receptacles (Figs, Jack-fruits, etc.) Carpels 2. Ovule pendu-

lous, more or less anatropous. Fruit of nuts, sometimes

enclosed in the fleshy perianth {e.g Mulberry)

.

64. Moraceae (p. 391).

Order XX.—Salicales (perhaps allied to Tamariscacesa

and Euphorbiaceae).

Trees or shrubs with alt. simple stipulate leaves and
dioecious flowers in catkins. Perianth reduced to 1 or 2
glands. St. 2 or more. Ovary often stipitate, 2-3-carpellary,

1-celled with parietal placentation and many anatropous

ovules. Seeds with a pencil of hairs from the funicle.

65. The Willow Family.
65. Salicaceae (p. 402).

Order Casuarinales.

The Beef Wood Family.
Trees with drooping branches, very slender snlcate branchlets with

whorls of 6-8 scale-like leaves united into a sheath below. Fls. monoecious
or sometimes dioecious. M. fl. in slender catkin-like spikes terminating
the twigs. jP. capitate. M. with 2 lateral bract eoles and 2 median bract-
like sepals, connate below Stamen 1. F. with 3 lateral bracteoles
which become woody and valvate in fruit. Perianth 0. Pistil of 2 median
carpels, the posterior barren. Stigmas 2 filiform. Ovules 2 erect. Fruit
a 1-seeded nut, the whole spike having in fruit a general superficial
resemblance to a cone. Testa adnate to the wall. Embryo straight.

Casuarinaceae
C. equisetifolia, Forst. is some times planted.
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Sub-class II. Sympetalae (see p. 52)

.

A. Pentacyclica* (see p. 52.)

Order I.—Primulales.

Herbs, shrubs or rarely small trees, usually glandular

with alt. simple leaves and regular 1-2-sexual flowers.

Stamens opposite to the corolla lobes, or sometimes a very rudi-

mentary first whorl also present, adnate to the corolla or free.

Ovary 1-celled with free central placentation, superior (half

inferior in Ma9sa).

66. The Plumbago Family.

Herbs or undershrubs. Fls. mod. -sized. Petals free or

slightly coherent. St. free or adnate at base to the corolla-

Styles 5 free, Ovules 1 basal anatropous.

66. Plumbaginaceae (p. 403).

67. The Maesa Family.

Trees or shrubs. Fls. often 1 -sexual, small or medium.
Petals gamopetalous or free (some Embelia). St. adnate to

the corolla. Styles connate. Ovules sunk in the swollen

central placenta. Fruit baccate, 1-several-seeded,

67. Myrsinace® (p. 403).

Order II.—Eben ales.

Trees or shrubs with alt. or (Diospyros sp.) sub-opp.

usually entire leaves. Fls. small or medium 1-2-sexual.

Petals nften more than 5. St. diplostemonous or many or

one whorl reduced to staminodes. Ovary 5-10 -(rarely 2)
-celled. Ovules 1-few in each cell.

68. The Mohwa Family.

Trees with milky juice. Fls. 2-sexual usually clustered.

Calyx inferior with 4-8 imbricate sepals, sometimes (Mimu-
sops) 2-seriate. Corolla tube short and broad. Petals as

many or 2-4 times as many as the sepals. St. adnate to the

corolla. Ovary 2-5- rarely 6-] 2-celled. Style slender pointed*

-Ovule 1 in each cell. 68. Sapotace® (p. 406).
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69. The Ebony Family.

Trees without milky juice. Fls. dioecious. M. in 3-more-

flowered cymes. F. solitary or several on abbreviated lateral

branches. Calyx 4-5 rarely 3-lobed, often hardened in fruit.

St. usually 16 (8-64), hypogynous or adnate to corolla.

Ovary 4-10-celled. Sub-sessile stigmas 1-4. Ovule 1 in each
cell. 69. Ebenaceae (p. 408).

70. The Storax Family.
Small trees, Fls. 2-sexual or polygamous. Calyx perigyn-

ous or epigynous, sepals very small or almost obsolete.

Petals spreading 5-10, almost free. Stamens numerous
perigynous or epigynous adnate to the base of the corolla.

Ovary 2-5-celled, style slender. Ovules 2 in each cell. Fmit
drupaceous, 1-seeded. 70. Stycace® (?• 412).

B. Tetracyclic© (see p. 53),

1. Super®. Ovary superior.

Order III.—Oleales.

71. The Olive and Jasmine Family.
Trees or shrubs without milky juice, with simple or

pinnate penni-nerved exstipulate leaves. Fls. regular 2-sexual

or polygamous, in terminal or axillary cymes or panicles.

Calyx small 4 (5-9 in Jasminum) -lobed. Corolla 4 (5-9 in

Jasminum) -lobed, petals sometimes nearly free, valvate or

imbricate. St. 2, sometimes nearly free. Ovary 2 celled.

Ovules 1-2 in the inner angle of each cell. 71. Oleace©
(p. 414.).

Order IV.—Gentianales.

Trees, shrubs or herbs, often with milky juice, and with

opp. or ternate simple entire exstipulate often palmi-nerved

leaves. Fls regular 2-sexual usually cymose. Calyx and
corolla 4-5-merous, corolla usually contorted in bud. St. as

many as the petals and alt. with them, adnate to the corolla

at least at the base, sometimes combined into a column witk
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the
^
pistil. Carpels 2 combined into a 2-or 1- celled ovary or

distinct except in the styles. Ovules many parietal or covering
a large axile placenta.

Exceptions

:

—
Stipnlee or stipular lines sometimes occur in Loganiacese, and L. some-

times toothed in Buddleia. Fls. irregular in a few GentianaceaB and
stamens fewer than the petals.

CoroUa often imbricate or valvate in Loganiaceae.

Ovules only 2-8 in each cell in a few Apocynaceae.

72. Th3 Strychnine Family.
Trees, shrubs or herbs with sometimes stipnlar lines. Jnice

not milky. Cymes usually dense. Calyx 4-5-toothed. Ovary
2-celled. Pr. dehiscent or indehiscent.

72. Loganiacese (p. 419).

73. The Gentian Family.

Kerbs. Jnice not milky. Fls. 4-5'merous, often showy
in dichasial cymes. If irregular, fls. small and stamens
reduced in number. Ovary 1-celled with parietal placenta-
tion, rarely placentaa meeting, and ovary 2-celled.

73. GentianaceaB (p. 420).

74. The Oleander Family.

Trees, shrubs or herbs, often climbing, abounding in milky
juice, with opp, or whorled leaves. Calyx 5-lobed. Corolla 5-

lobed, rotate or salver-shaped, often with a corona. St. with
their anthers rarely distant, usually conniving, and sometimes
adhering by a point of the connective to the swollen base of

the stigma. Ovary 2-celled, or of two distinct carpels connate

in the style. Fruit baccate, drupaceous or of follicles. Seeds
often with a coma of hairs. 74. ApooynaceaB (p. 423).

75. The Asclepias or Mudar Family.

Climbing herbs, rarely erect shrubs, abounding in milky
juice (with very few exceptions), rarely leafless (Sar-

costemma) differing from the apocarpous Apocynacece essen-

tially in the pollen, which forms one or two waxy, more rarely
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granular masses (pollinia) in each anther cell. Pollinia of

the right hand cell cf each anther united by a caudicle to a
gland (corpuscle) to which is also attached the pollinia of the

left-hand cell of the adjacent anther. Fruit always of 2
free or connate follicles and seeds winged or comose. Fila-

ments usually connate in a column round the pistil-

75. AsclepiadaceaB (p. 4.30).

Order V.—Personales.

Shrubs or herbs, rarely trees, occasionally glandular and
aromatic, with alt. or opp. exstipalate simple or compound
leaves. Fls. usually zygomorphic (regular in most Solanacese,

and sub-regular in the perianth in several genera of other

families), but not contorted in bud. The posticous stamen
nearly always rudimentary or altogether absent (perfect in

Solanaceas), sometimes only 2 stamens perfect. Ovary 5-

celled superior with many ovules. Fruit capsular, or baccate.

Exceptions :

—

Solanacese on account of the regular flowers is usually included in
Polemoniales, but certain genera show zygomorphic flowers (not in Chota
Nagpur), and the ovary is that of Personales.

Oroxylum (Bignoniaceas) has 5 perfect stamens.

Ovary is 1-celled in Orobanchacese, Lentibulariace© (little marsh
plants common in rice fields), Gesneraoese (herbs of moist banks), and
Martynia.

Ovary is 4-celled in Datura and by a false septum in some Pedalia-

ceae.

Acanthaceas has-often only 2 or few ovules in each cell.

76. The Potato Family.

Shrubs or herbs with alternate simple, rarely deeply
lobed or (Tomato) pinnate leaves Fls. regular in cymes.

Sep., pet., and stamens 5. Ovary with 2 oblique carpels and
2 swollen axile placentas covered with ovules. Fr. a berry

or capsule. 76. Solanaceae (p. 438).

*5



CLASSIFICATION.

The Snapdragon Family contains a very large number
of herbs common in rice fields, etc., the leaves are opp. or alt.

fls. irregular with 2 to 4 stamens. Ovary as in Solanaceae.

Scrophulariaceae.

The Broomrape Family contains herbs parasitic on
roots of other plants or saprophytes and are devoid of chloro-
phyll. Orobanche indica is common on tobacco and mustard
and has purplish-blue flowers in spikes. Mginetia indica
is found in damp forests in summer, and has curious rather
large solitary rose-purple flowers on long scapes.

Orobanchaceae.
77. The Bignonia Family.
Trees or shrubs (climbing in many garden species) with

opp* pinnately compound, (simple in Tecoma) leaves, and
large or moderate-sized zygomorphic flowers. St. 4 or 5.

Fruit a linear capsule with winged see 2s.

77. Bignoniace® (p. 442).
78. The Sesamum Family.
Herbs with opp. or alt. simple or pinnatifid leaves, and

drooping racemose flowers. Ovary 1-2 or ultimately 4-celled.

St. 4 didynamous. Ovules 1-seriate in each cell. Seeds not

winged. 78. Pedaliaceas (p. 444),

79. The Acanthus Family.
Shrubs or herbs, rarely (Tbunbergia) scandent, frequently

with swollen nodes, simple usually entire often lineolate

leaves, and zygomorphic capitate or spicate or panicled flowers
usually 4-ranked and with well-developed subtending bract and
two bracteoles (for few exceptions see p 446- 447. jSt. 2
or 4. Ovary 2-celled. Ovules 2-several verticaly 2- seriate

in each cell. Seeds compressed seated on retinacula.

Exceptions :

—

Thunbergia has two collateral ovules in each, cell, and the retinacual
are absent. Blepharis has sometimes only 1 ovule in each cell. Some herbs
of the tribe Nelsonie® have papillae in place of hard retinacula.

79. Acanthaceae (p. 445).

L. often crowded and then not opposite.
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Order VI.—Polemoniales.

80. The Convolvulus Family.

Climbers, rarely erect, often with milky juice. L. alt.

mostly simple cordate and palmi-nerved, sometimes palmately
compound (Pinnate in Ipomcea Quamoclit, in Cuscuta)
exstipulate. Fls. regular completely gamopetalous with
frequently an entire or only slightly 5-lobed limb. Sep.

sometimes free and unequal. St. 5. Disc usually prominent.

Carpels 2 (rarely 3-5) combined into a 2-celled, rarely 1

(Hewittia) -3- or 4=celled ovary. Style 1, stigmas 2 (styles

2 in Evolvulus). Ovules 2 to each carpel. Fr. capsular or

baccate. 80. Convolvulaceas (p- 459).

Order VII.—Lamiales.

Trees, shrubs, or herbs very often with glands and
aromatic, with alt., whorled or usually opposite simple

exstipniate leaves. Fls. zygomorphic (or in most Boraginaceae-

regular) usually cymose. Calyx gamosepalous often tubular.

St. 4 or 2 (5 in Boraginaceae) with or without a rudimentary
5th. Ovary entire and 2-celled or deeply lobed and 4-celled by
the formation of a septum. Ovules 2 to each carpel, collateral.

Fruit 1-4-seeded, usually of 1-seeded pyrenes or nutlets.

Exceptions :

—

L. are digitate in Vitex.

Corolla is regular and 6-12-merous in Symphorema, regular 4-6-lobed

id Cordiaceaa.

Styles 2 in Coldenia (a BoraginaceOus herb), twice bipartite in Cordia,

capitate in Bhabdia. One stigmatic lobe sometimes suppressed in
various genera, as also occurs in Personales.

81. The Borage Family. Sub-family Cordiaceae. (Allied

to Polemoniales).

Trees or shrubs with alt. leaves. Fls. in dichotomous

scorpioid cymes which are often corymbose (in few-8d. racemes

in Rhabdia) regular. Calyx sometimes sub-entire. Corolla
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4-6-lobed. Ovary not deeply divided. t)rupe with a 1-4-

celled stone or 1-4 pyrenes. 81. Boraginace® (p. 472).

Note.—While
^
the fruit of Cordiacese resembles that of some Ver-

benaceffl, the typical Boraginacese are herbs characterised by the deeply
lobed ovary, each lobe becomirg a 1-seeded nutlet as in Labiatse, the
seeds, however, are epitropous and those in Labiataa apotropone. Cor-
diacese is better kept as a distinct family as is done by Warming.

82. The Teak Family.
Trees, shrubs or herbs with opp. or whorled leaves*

Corolla sub-regular to 2-lipped. St. 4 or 2 (aB many as the
petals in Symphorema). Ovary 2-4-celled, entire or rarely

4-lobed Style terminal. Fruit a drupe with a 1 -4-celled

stone or with 1-4 1-seeded sometimes fleshy pyrenes.

82. Verbenaceae (p. 476).

Exceptions :

—

Barely there is only 1 ovule in each carpel (Lantana and Stachytar-
pheta). Duranta has an 8-celled ovary.

83. The labiate or Mint Family.

Herbs, rarely shrubs, abounding with aromatic glands,

usually with a 4-angled stem, opp. or whorled often toothed

leaves and dense axillary cymes or whorls of small flowers, or

cymes or whorls spicate or panicled. Fls. from sub-regular to

deeply lipped. Calyx sometimes 8-10-toothed (usually
5-toothed or 2-lipped). 8t. 2 or 4. Ovary deeply 4-lobed

with a gynobasic style. Ovule 1 in each lobe erect. Fruit
of 4 nutlets. 83. Labiatae O 489).

2. Inferse. Ovary inferior (see p. 53).

Order VIII.—Robiales. (Closely allied to Logu^iuceie,

from which separated easily by the inferior ovary.

Allied also to Cornaceas among the Choripetalse).

84.. The Coffee and Gardenia Family.

Trees, shrubs or herbs with opp. leaves and interpetiola*

stipules, Fls. small or medium, regular, 2-sexual. Sepals

d-5 usually small, rarely obsolete. Corolla 4-5-lobed,
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valvatc, imbricate or contorted in bnd. Disc epigynous.
•St. isomerons with the petals and alt. with them on the
tnbe or throat of the corolla. Ovary 2-celled. Style 1.

Ovules 1 or many in each cell. Fruit various.

84. Rubiaceae (p. 491).
Exceptions :

—
L. whorled without stipules in Eubia.

Fls. 3-7-merous ia Lasianthus (or ovar^ 7-9-merous).

Ovary 1-celled in Gardenia, 4-celled above in "Anthocephalus, 4-celled
in fruit in Morinda and some others, 5 (3-6)-celled in Vangueria and
Hamiltonia.

Order IX.—Asterales.

85. The Daisy and Thistle Family.

Shrubs or herbs, rarely trees. L. alt. rarely opposite, very
rarely stipulate. Fls. small sessile in a dense head surrounded
by an involucre of bracts, the whole often appearing like a
single flower. Fls. regular and tubular, or ligulate, some-
times filiform, 1-2 -sexual. Calyx obsolete, or of scales or
hairs (pappus). Anthers connate. Ovary 1-celled. Ovule 1

basal. Fruit dry indehiscent. 85. Composite (p. 511).

Class II.—Monocotyledoneae.

Sub-class I.— (p. 54).

Order I.— Liliiflorse.

Shrubs or herbs, often with bulbous bases. Flowers
regular with a 2-seriate 6-merous usually homochlamydeous
petaloid perianth, tepals free or connate, inferior or superior.

St. 6 in two whorls. Ovary 1 or 3-celled of 3 carpels with
axile placentation. Ovules anatropous.

Exceptions :-—
The flower is very slightly zygomorphio in a few species, e.g. the

cultivated Aloe. The Dioscoreaceae (and some Liliaoeaa) are dioecious
and the second staminal whorl is sometimes suppressed.
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A. Ovary superior.

86. The Lily Family.

Herbs, or climbing rarely erect shrubs. L. simple with

parallel or arcnate nerves sometimes reduced to scales

(Asparagus). Fls. large and showy, or sometimes very small

(Asparagus), perianth petaloid or sub-sepaloid (Smilax and
Urginea spp.) 86. Liliaceae (p. 517).

B. Ovary Inferior.

87. The Amaryllis Family.

Usually bulbous or tuberous based herbs (rarely shrubby
e.g. Agave), with radical ensiform or lanceolate often plaited

leaves and flowers borne on naked scapes (scape very short in

Curculigo). Fls. with superior often gamophylloas petaloid

perianth, sometimes with a corona. Ovary 3-celled.

87. Amaryllidaceae (p. 522).

88. The Tacca Family-

Herbs with tuberous rootstock and tripartite pinnatifid

leaves. Fls. unbelled greenish or purplish with filiform

bra M>s. Ovary 1-celled. 88. Taccaceae (p. 527J.

89. The Yam Family.

ClimberB with tuberous rootstock and palmi-nerved simple

or Z-h-foliolate leaves. Fls. small spicate dioecious. Perianth

in two 3-merous whorls. St. in 1 or 2-3-merous whorls.

F. with a 3-cornered 3-locular ovary. Fruit a 3-cornered

capsule with 2-winged. seeds in each cell.

89. Dioscoreaceae (p. 528).

Order II.—Coiumelinales.

Herbs, often tuberous. Fls. usually zygomorphic with
heterochlamydeous perianth. Sepals 3 usually green. Petals

free or connate below. St. in two whorls, 6 perfect or often
only 2 or three perfect, the rest reduced to staminodes or
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obsolete, filaments usually with Long coloured hairs. Ovary
stoperior 3-celled, or 1 cell reduced or absent. Ovules few in
each cell, orthotropous. 90. Commelinaceae (p. 53 4),

90. The Spider-wort Family.

Otoer III.—Scitaminere.

Usually tuberous-based herbs with erect simple leaves or
leaves spreading from a short stem, rarely sub-arboreous as
in the Plantain (Muea). Pseudo-stem often made up of
convolute leaf sheaths. Flowers zygomorphic or irregular,
sepals and petals often dissimilar. Calyx often spathaceous
and one or more of the stamens converted into staminodes
or suppressed. Ovary 1-3-celled, inferior.

91. The Plantain or Banana Family.

Pseudo-stem very stout, short or tall. L. very large with
horizontal close sec. nerves. Fls. 1-sexual in the axils of
large often coloured bracts. Calyx spathaceous. Corolla
wrapped round the stamens and pistil. Stamens 5 perfect.

91. Musacese (p. 536).

92. The Ginger Family.

Stem leafy or leaves radical. Fls. in the axils of green or
coloured bracts. Calyx spathaceous. Fls. zygomorphic. Cor-
tube with 3 petals. Outer whorl of stamens reduced to 2
lateral staminodes or absent, inner whorl of 1 perfect dorsal
stamen and two petaloid staminodes connate into a lip.

92. Zingiberaceae (p. 537).

93. The Arrowroot Family.

Stem usually developed, sometimes with only one large
leaf. Fls. very irregular. Calyx with free or slightly coher-
ing sepals. Outer whorl of stamens reduced to 1 or 2 stami-
nodes, inner whorl of a single stamen with only 1 anther-lobe

perfect, and adnate to the petaloid expansion of the other lobe,
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and of two hardened or petaloid staminodes which do net form
a lip. 93. Marantaceae (p. 544).

Order IV.—JGynandrae.

This includes the Orchid Family. Fl. strongly zygomor-

phic, usually with three petaloid sepals, two slightly modi-

fied petals and the third forming a lip. Only 1 (rarely two)

stamen perfect, the filament connate with the style into

a stout column. Pollen grains united into masses (pollinia),

an d anther often opercular. Orchidace89.

Sub-class 2. (p. 54.)

Order V.

—

Spadiciflorae (The order is somewhat artificial,

the families not being closely allied).

Trees, shrubs or herbs with simple or compound leaves,

and the inforescence always sheathed by a permanent or

deciduous spathe. Fls. ebracteolate on a spike or spadix

usually 1-sexual with either 3-merous 2-seriate perianth or

flowers much reduced even down to a single stamen or naked

ovary without bracts or bracteoles. Spikes often panicled

and spathes sometimes petaloid.

94. The Palm Family.

Trees or shrubs, sometimes climbing (canes). L. plaited

in bud, rarely simple and entire except in the seedling plant,

nsually palmate or pinnatisect. Fls. usually 1-sexual.

Spikes often panicled. Sepals and petals 3 each, petals fre-

quently differing in size from the sepals and often with

different aestivation, but more or less leathery or fleshy not

petaloid. St. 3, 6 or many. Ovary of 3 carpels free or

I-3-celled. Ovules 1-2 in each cell. 94. Palmae (p. 545).

95. The Aroid Family.

Usually stout succulent or fleshy herbs, sometimes

scaudent. L. palmi-nerved and usually net-veined, simple cv
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pedatipartite or pinnatifld, often sagittate. Fls. 1-2-sexual
with a 4-6-phyllous perianth, or perianth reduced to scales

or usually obsolete. Spadix fleshy, spathe green or coloured,

often leathery.. Ovary 1-3-celled. Ovules 1 or more.

95. Araceae (p. 549).

96. The Screw Pine Family.

Trees or shrubs, often branched. Dioecious. L. long

narrow parallel-veined spinose-toothed 3-farious. Fls.

crowded on a spadix without bracts, bracteoles or perianth.

M.fl» with many stamens. F. fl. with a 1-celled ovary the

ovaries often confluent, and woody in fruit.

96. Pandanacae (p. 555).

Order VI.—Gluraiflorae.

Grass-like herbs or bamboos with narrow parallel-nerved

leaves with a long sheathing base. Fls. 1-2-sexual with the
perianth reduced to hairs or minute scales or 0, situated in

the axils of bracts (glumes) which are closely spirally or

distichou8ly imbricate in small spikes (spikelets). Bracteoles

usually present. St. hypogynous 2-6. Ovary 2-3-carpel^ary,

1-celled, with 1 erect anatropous ovule. Embryo minute at

one end of a mealy albumen.

The Sedge Family.

Sedges number some 60-70 species in Chota Nagpur.
The stems are solid often 3-cornered. L. 3-farious with
closed sheaths and ligule or very inconspicuous. Spikelets
usually with empty glumes below and often above, bracteoles

0. Perianth or of 6 (2-6) scales or bristles. Anthers
basifixed. Style branches slender not feathery. Fruit a
2-3-cornered nut (in the Caricese enclosed in a utricle, which
is said to be morphologically the bract of a secondary axis).

The inflorescence is often corymbose, a very rare arrange-
ment in grasses.

Cyperacess.
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ARTIFICIAL KEY.

97. The Grass and Bamboo Family.

Stems terete, often hollow with solid often swollen nodes,

L. distichous with split sheaths and usually with a conspicu-

ous ligule . Spikelets composed of distichous imbricating

bracts (glumes) of which the 2 lowest are usually empty, a

bracteole (palea) is opposed to the glume on the very

abbreviated floral pedicel, and often wraps round the flower

and fruit (cp. Cariceae above). Perianth or of very

minute swollen scales (lodicules). Anthers versatile. Styles

2, rarely 3 with feathery stigmas. Fruit dry, usually terete.

97. Gramine© (p. 555).

ARTIFICIAL KEY.

Table I.

The following families have their minute flowers crowded

in such a way that the number of stamens in each flower may
be difficult to ascertain :—

A. Flowers without bracts or perianth (a

few Aracea? have a very reduced

perianth), but a sheath or spathe may
enclose the whole inflorescence.

Stamens or anthers on a fleshy axis or

spadix, the carpels or.ovaries occupy-
ing a separate portion of the axis

. Perianth 0. Stamens or ovaries crowded
mixed with peltate bracts on a fleshy

axis. Stamens always on separate

axes from the ovaries

Flowers crowded inside fleshy recep-

tacles or figs •
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D. Stamens included with a number of

hairs, and often with a stalked ovary

within an involucre of bracts, Plants

with very milky juice

E. Stamens on very delicate filaments in

the axils of overlapping bracts. (Cyper-

aceae are not dealt with. Grasses and
bamboos belong to the family)

F. Flowers collected into dense heads or

spikes, but where the distinct florets

may be discerned and the stamens

counted, are found in Composites,

Rnbiaceas, Urticaceae, and many other

families, and will be foand in Table II.

Euphorbiaceae,

(p. 209)

Graminege

(p. 555)

Table II.

This table includes all families, and may be used in all

cases, where male oi* hermaphrodite flowers are available. In
the case of plants bearing male and female flowers on separate
individaals, and only the female flowers are pvailable

Table III may be used.

Stamen 1.

Dicotyledons. (For distinction between dicotyledons and
monocotyledons see. p. 49)

Trees with slender branchlets and leares

reduced to scales.

Male flowers in slender spikes, female

flowers in cones .... Casuarina (p.81)

Trees or shrubs with milky juice.

Fls. minute crowded inside (figs) or

outside flashy more or less globose

receptacles Morace© (p.391)
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Fls. crowded in involucres which
resemble a perianth. Branches Euphorbia

usually stout and fleshy. Juice milky (p. 212)

Tree with evergreen foliage. Juice Mangifera

eatery (p. 258)

Herbs.

Herbs with flowers as in Euphorbia Euphorbia

(above) and milky juice . (p. 212)

Herbs with opposite leaves, and irregular

flowers with a distiDct gamopetalous
corolla. St. 1 perfect. Staminodes Canccora
present (p. 422)

Monocotyledons.

Herbs. Fls. crowded on a fleshy axis,

sometimes sheathed by a spathe.

Perianth .... . Araceae (p. 549)

Herbs. Fls. with an irregalar, usually

showy perianth. Stamen with a Zingiberacea

slender filament and 2 anther cells . (p. 537)

Stamen petaloid bearing one anther cell Marantaceea

(p. 544)

Stamens 2.

Dicotyledons.

I. Fls. 1-sexual minute, without perianth or perianth green
inconspicuous or simple.

A. Herbs.

a. L. alternate.

Flowers in dense spikes with peltate Piperace»
bracts. St. 2-4 . . . (p. 383)

Fls. in short slender racemes with 5-lobed
perianth, St. 2-4. . . , Sebastiania
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Fls. clustered in slender spikes with Amarantus.
sepals 2-3 scarious . . . . (p. 379)

b. L. opposite,

St. 2-5 hypogynous, sepals unequal Alternanthera
whitish (p. 379)

St. 2-5 perigynous, sepals minute Ammannia
equal. Petals sometimes present . (p. 356)

B. Trees or shrubs.

Fls. in slender spikes. St. 2-3 or 2-7 Euphorbiaceae

(Sapiurnand An-
tidesma) (p.209)

M. Fls. clustered. F. sub-solitary. Putranjiva

St. 2-4 . . . . , . (p. 224)
Fls. in fig- like fleshy receptacles. Juice

milky Ficus. (p. 393)
II. Flowers with both calyx and corolla

distinct.

A. Petals free. St. 2-3 usually with
etaminodes. Trees with alternate

leaves,

L. simple. . . . . . Meliosma (p. 263)
L. pinnate with coarsely toothed leaflets Allan thus

B. •Corolla gamopetalous. L. opposite. (p. 238)
Trees or shrubs. Fls. regular, . . Oleaceae (p. 414)
Shrubs or Herbs. Fls. irregular.

Ovary deeply 4-lobed. Calyx tubular . Labiatse (p.489)
Ovary not deeply lobed 2-celled

Ovules 1-2 in each cell, not superposed . Stacbytar-

'pheta (p.489)
Ovules 2-several in each cell superposed Acanthaceaa

(p. 445)
Monocotyledons.

Grasses. Petals GramineaB

... (p. 555)
Stamens 2 with staminodes present. Comelinacea

Petals present . . . . (p. 534)
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Stamens or Anthers 3.

Dicotyledons.

I. Perianth 0, or small and inconspicuous,

not divisible into calyx and corolla.

if white then

1. Herbs.

Prostrate or scandent. Stamens among Piperacese

peltate bracts in spikes . . (p. 383'

Prostrate. L. opposite. Sepals dry or Alternanthera

with scarious margins . . • (P«i379)

Frect. L. alternate. Fls. in fascicles Amarantus
or spikes, as in Alternanthera . (p. 379)

2. Parasitic shrubs .... Viscum (p.376)

3. Climbing woody shrubs, or a small

undershrub. Fls. white -with 3 fertile

stamens and 5-6 2 -fid staminodes

4. Trees, shrubs, or herbs (scandent in

Tragia) with small 1 -sexual flowers

in spikes or fascicles.

Perianth 3-6-fid herbaceous. Stamens
8-6 often connate in the centre of

the flower . ...
II. Perianth composed of both calyx and

corolla, or if corolla absent (Saraca),
then calyx highly coloured.

1. Trees or shrubs (Bauhinia Vahlii is

a large climber).

Olax (p. 371)

Euphorbiaceae

(p. 209)

L simple.

L. penni-veined. Fls. small
with 2-3 perfect stamens

white, Meliosma
'p. 263)
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%. palmi-nerved, usually deeply 2 -lobe d.

Fls. irregular ....
L. pinnate.

Fls. small regular in large panicles

Fls. irregular in scarlet corymbs. Petals

absent. St. 3-8 . .

Fls. irregular in lax racemes. Petals 3 .

2. Herbs, rarely shrubs, climbing bv
means of tendrils. St, often conniving
with curved anther cells. Petals

white or yellow ,

Monocotyledons.
I. Herbs.

Perianth 0.

F!s. concealed by overlapping bracts.

Grasses .....
Flowers with conspiouous corolla.

L. narrow often eqnitant. Ovary
inferior . . .

s

.

L. not eqnitant. Ovary free.

Staminodes present.^ •

II. Climbers from a tuberous root. Fls,

1-sexual in slender spikes.

III. Trees or stout shrubs. Palms

Stamens or Anthers 4.

Bauhinia

(p. 295)

Ailanthus

(p. 238)

Saraca (p. 303)

Tamarindas

(p. 303)

Cucurbitace®

(P. 164)

Gramineee

(p. 555)

Iridaceaa

Commelinace©

(p. 534)

Dioscoreaceae

(p. 528)

Palmse (p. 545)

Fwtealso Cansjera and Zizyphus under at . 5.

Dicotyledons.

I. Perianth or single or not distinctly differentiated into

calyx and corolla. (Petals present or absent in Ammannia.
Minute cupular corolla in Cissampelos),
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1. Herbs or undershrubs.

A. Stamens not connate in a column.

a. Stamens hypogynous, or fls. 1 -sexual.

Stout herb with stinging hairs and
palmi-nerved leaves

Stinging hairs absent.

St. 4-5 free. Staminodes 0. L. with 3

primary nerves ...»
St. 4-5 connate at the base with alterna-

ting staminodes ....
h. Stamens 4-5 perigynous. . Herbs of

damp places often with petals

B. Anthers minute on the topof a minute
column. Climbing under shrub with

palmi-nerved leaves • •

2. -Shrubs.

a. Parasitic. .....
b. Scandent, or sub-scandent.

Glabrous, without staminodes . .

Pubescent or woolly, with staminodes

c. Erect. Anthers reversed in bud.

Fls. in 2-cliotomouB cymes. L. very

large, sometimes stinging .

Fls. in spicate clusters. L. palmi-nerved

Trees or in (Glochidion) shrubs.

A. Leaves simple.

1. Anthers connate in a sessile column;

2. Anthers distinct

a. Flowering while leafless, or with very

young leaves.

Fls. fascicled.- Fruit a samara

Girardinia

(p. 386)

Pouzolzia

(p. 388)

Aerua (p. 381)

Ammannia
(p. 356)

Cissampelos

(p. 147)

Loranthacese

(p. 373)

Deeringia

(p. 379)

^Erua (p. 381)

Laportea

(p. 386)
Bohmeria

(p. 387)
Glochidion

(p. 217)

fioloptelea

(p. 389)
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Fls. spicate. The Mulberry . . Moms (p. 392)

b. Flowering with the leaves.

Fls. capitate. (Female sub-solitary) . Streblus(p.392)

Fls. in small axillary cymes . . Trema (p. 390)

Fls. in catkins. Perianth or of glands.

Filaments much exceeding the woolly
bracts Salix (p. 402)

B. Leaves compound.

Leaves 2-3-pinnatifid. Fls. in yellow Grevillea
racemes (p. 385)

Leaves pinnate. Fls. small greenish. Schleichera
St. 4-8 . . . . . . (p. 261)

II. Perianth double, with both calyx and corolla. (The
corolla of Vitis often falls off as a cap without expanding.)

A. Corolla polypetalous (or petals sometimes cohering to one
another in Vitis, sometimes cohering at base only not

Embelia) vide also St. 3-5 under St. 3 and St. 5.

1. Herbs or soft-wooded shrubs.

Aquatic, with floating deltoid leaves and
white flowers . . . . Trapa (p. 357)

Terrestrial. L. pinnate. Fls. yellow . Cassia (p, 299)

Climbers with tendrils. L. simple or

digitate. St. 4-5 . Vitis (p. 275)

2. Trees or shrubs.

Small tree or shrub. Fls. small white

racemed. St. 4-5 ... Embelia (p.404)

Tree with pinnate leaves. Fls. small

white panicled. St. 4-6 . . . Cedrela (p. 249)

B. Corolla gamopetalous, or petals

distinctly connate (sometimes only

below in Boraginacesd).
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1. Fls. regular or sub-regular. Sta-

mens not didynamous.

a. Ovary superior.

- L. alternate. Style once or twice bifid

L. opposite. Ovary deeply lobed.

Shrubs or herbs, glandular

L. opposite. Ovary not lobed.

Ovary imperfectly 2-celled. Ovules 2 in

each cell ....
Ovary 1- or 2-celled. Ovules many.

Herbs ...*..
Ovary 2-celled. Ovules many. Trees or

Bhrubs . • .

b. Ovaiy inferior.

L. opposite \/ith interpetiolar stipules or

whorled ...
2. Pis. distinctly 2- lipped, or if sub-regular

then stamens didynamous.

a. L. simple or pinnatifid.

i. Ovary deeply 4-lobed with 1 ovule in

each lobe. Shrubs or herbs

ii. Ovary xnot deeply 4-lobed (4-grooved

in some Verbenaceaa).

f Ovary with 4 ovules not Super-

Trees or shrubs, rarely nerbs

Weak climbing shrubs • . .

ft Ovules 2 or more superposed on each

placenta or in each cell of the ovary.

Herbs with drooling tubular flowers.

Upper leaves alternate • «-

Boraginacese

(p. 472)

Labiata? (p.489)

Callicarpa

(P . 477)

Gentianaceae

(p. 420)

Loganiaceae

(p. 419)

Rubiacesf

(p. 494)

Labiatse (p.489)

Verbenaceaa

(p. 476)

Thunbergia

(p. 447)

Pedaliacete

(p. 444^
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Acanthace»

(p. 445)

Tecoma (p. 444)

Bignoniaceas

(p. 442)

Vitex (p. 478)

Araceaa (p. 549)

Shrubs or herbs. Leaves all opposite.

Seeds not winged ....
Shrab with orange-scarlet flowers.

Seeds winged ....
b. Leaves 1-3-pinnate. Seeds winged in

long linear capsules ....
c. Leaves digitate ....

Monocotyledons.

Stout climbers with aerial roots, or

spinous marsh herbs. St. 4-6 •

Stamens or Anthers 5.

(Small alternating staminodes sometimes present. Vide
also Ammannia st. 4-5 not repeated here, and Salix st. 4-10

without perianth).

Dicotyledons.

I. Perianth simple, or if 2-seriate not

distinctly differentiated into calyx

and corolla. {Vide also Uinbelliferas

under II in which the sepals are often

reduced or absent and some Rham-
naceaa in which the petals are exceed-

ingly minute).

a. Leaves simple.

A. FIb. 2-sexual. Ovary superior (St.

perigynous in Polygonaceae).

Perianth sepaloid or petaloid. Herbs
with ochreous stipules

Perianth fleshy. Climber with fleshy

stems . t • • .

PolygouaceaB

(p. 383)

Basella (p. 382.^

Perianth petaloid. Fls. yellowish

Climbing or sub-erect shrubs.
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St. 4-5 alternating with staminodes

St. 4-5. A sub-scandent shrub with

stipular thorns . • • .

B. Fls. 1-2-sexual. Ovary superior.

Herbs (or Deeringia, a rambling shrub)

with dry or scarions or coloured and

shining perianth. St. connate below.

Stipules .....
C. Fls. 1-eexual. Perianth sepaloid, or sub-

membranous.

1. St. connate in a column in the centre

of the flower, or if free, then alter-

nating with disc glands, or anthers

didymous, or anther cells divaricate

on a broad connective

2. St. free, usually spreading from tbe

centre, one always opposite each tepal.

Anthers more or less oblong, versatile

or dorsi-fixed.

Trees. Anthers erect in bud

Cansjera (p,373)

Zizvphus (p.269)

Amarantace©

(p. 378)

Euphorbiacese

(p. 209)

Shrubs or Herbs. Anthers reversed in

bud

D. Fls. 2-sexual.

Ovary inferior.

3. Leaves 3-foKolate,

panicled. Tree

y. Leaves pinnate.

corymbs. St. 3-8 perfect. Tree .

II. Perianth double, calyx and corolla both

present (Sepals very minute in some

Araliacese and Umbelliferae. Petals

very minute in some RhamnacesB).

Perianth petaloid.

Parasitic shrubs

Fls. small green

Fls, in scarlet

Ulmace89

(p. 388)

Urticacese

(p. 385}

Loranthaceae

(p. 373)

Bischofia

(p. 227)

(p. 303)
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A. Petals free (or somewhat connate in

Leea) (see also Embelia nnder B.
MyrsinaceaB.)

1. Fl8. 1-sexual. Petals small or minnte

2. Ms. all (or most of them in an inflor-

escence) 2- sexual.

a. St. free (not nnited into a tube, or
only connate at the base).

t Leaves minute, scale-like .

ft Leaves simple, not scale-like.

a. Herbs or under-shrubs, not climbing.

Fls. Small yellow clustered. St. 5-10
free ... ...

Stamens connate at base, alternating with
glands or staminodes ....

St. connate at base, without staminodes

3. Trees or shrubs, sometimes scandent.

Fls. regular or nearly so.

Petals unequal. Ovary 2-3-celled. (Only
2 stamens usually fertile)

Stamens opposite the petals. Ovary half-

superior 1-celled ....
Stamens alternate with the petals. Ovary

superior 1-celled ....
Ovary 3-5-celled. St. alternate with the

petals. St. perigynous

Ovary 2-4-usually 3-celled. St. opposite

to the petals. St. perigynous or epigyn-

ous

Euphorbiace©

(p. 209)

Tamaricacese

(P- 162)

Corchorus

(p. 203)

Linaceae (p.235)

Sterculiaceae

(p. 203)

Sabiacese (p.262)

Homalium

(P- 162)

Anacardiacera

(p. 255)

Celastrace8&

(p. 265)

Rhamnacese

(P. 268)
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y. Trees or immense climbers. L. pal-

mi-nerved, usually deeply 2-lobed.

Is, irregular. Fertile stamens 3-5, usu-

ally with staminodes ....
'ft Leaves usually digitately compound,

or deeply palmate cr, if simple, palmi-

nerved with tendrils.

Herbaceous or very soft-wooded climbers.

Fls. usually very small ....
JTls. large or medium-sized. Stamens on a

gonophore......
tttt L. digitate. Large climbing shrub

without tendrils .

t t fff L. pinnate or 2-3 pinnate.

a. Fls, in simple or compound umbels.

Sepals sometimes obsolete. St. epi-

gynous.

TJrees or shrubs .

lerbe .......
G. Fls. racemed or panicled.

Fls. yellow. Leaves pinnate .

Fls. small white regular panicled L.

pinnate ......
Fls. white irregular. L. 2-3-pinnate.

Staminodes 5

o. Stamens united into a tube.

A tree. L. pinnate with 3-7 leaflets

Herbs or shrubs. Leaves very large and

simple, or 1-3-pinnate . . .

B. Corolla gamopetalous.
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1. Stamens free from one another (or

slightly conniving in Solanaceae).

a. Stamens alternate with the petals or

corolla lobes.

i. Ovary superior.

t Leaves opposite. Juice not milky.

a. L. 2-3- pinnate. Small tree with a
raceme of large irregular flowers

B. h. simple.

Herbs. Ovary 1 or imperfectly 2-celled.

Ovules many . .

Trees or shrubs. Ovary 2-4-celled. Ovules
many superposed (seeds 1-many) .

Trees. Ovary 2-4-celled. Ovules not more'

than 4 ..... .

ft L. opposite. Trees or shrubs with
milky juice .

ttt Leaves alternate.

a. Ovules 1-2 in each ovary cell, not
superposed.

Twiners, ravely erect, juice sometimes
milky ......

Trees or shrubs, rarely herbs •

/3. Ovules numerous on two swollen
placentas .....

ii. Ovary inferior.

Trees, shrubs, or herbs with opposite simple
leaves and interpetiolar stipules. Fls.

sometimes aggregated in heads

Oroxylum

(p. 413)

Gentianaceae

(p. 420;

Loganiacese

(p. 419)

Verbenaceae
(Tectona,

^allicarpa)

(P- 476)
Apocynacese

(p. 423)

Convolvulaceaa

(p. 459)

Boraginaceae

(p. 472)

Solanaceae

(p. 438)
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Climbers with palmi-nerved leaves and Cucurbitace©
1-dexnal flowers .... (p. 164)

b. Stamens opposite to the petals or

corolla lobes.

i. Juice not milky. Ovary 1-celled.

Undershnib. Ovule 1. Styles 5 . . Plumbaginace©

(p. 403)

Trees or shrubs. Ovules mora than Myrsinace©
1. Style 1 (p. 403)

ii. Juice milky. Ovary 2-8-celled. Sapotace©
Trees or shrubs . . . (Sideroxylon)

(p. 406)

2. Stannous united into a column, or

anthers connate, or conniving in

a cone round the stigma and ad-

herent to it.

a. Leaves opposite, juice milky. Fls.

not in dense heads surrounded by
an involucre.

Stamens in a column or, if free, pollen

forming one or two masses.

Climbers, rarely small trees or shrubs Asclepiadace©

(leafless in Sarcostemma) . . (p. 430)

Stamens not in a column. Pollen gra- Apocynace©
nular. Trees, shrubs or climbers . (p. 423)

b* L. opposite or alt. Fls. in dense

heads surrounded by an involucre Composit©
of bracts (as in Daisy, Zinnia) . (p. 511)
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Stamens or Anthers 6.

Note.—Many plants of which the stamens are normally 5, occasionally
have 6 stamens. Vide also the following : Saraca St. 3-8. Schleichera St.
4-8. Salix St. 4-10. Symphorema St 8-6.

Dicotyledons.—

I. Perianth simple, or of two or more .whorls but not
distinctly differentiated into calyx and corolla.

A. Perianth regular.

Herbs with ochreous stipules and fls. Polygonaceae
in spikes. St. 5-8. ... (p. 383)

Climbers with palmi-nerved leaves

and small flowers with several floral

whorls, of which inner may be Menispermaceas
petaloid ..... (p. 147)

Trees or shrubs.

Stamens central or below the pistil- Euphorbiaceas
lode. Fls. 1-sexual ... (p. 209)

Stamens perigynous. Anthers open- Lauraceas
iDg by lids .... (p. 150)

B. Perianth irregular. Stamens
united into a column with the Aristolochia

style (p. 384)

II. Flowers with distinct calyx, and corolla

A. Stamens free.

Herbs. Stamens 4 long and 2 Craciferaa

short (p. 155)

Herbs. Stamens equal on a gyno- Capparidaceae
phore (p. 155)

Shrub with yellow racemose flowers

and spines. Anthers opening by
lids . . . . , Berberis (p.149)

109



ARTIFICIAL KEY.

Tree. Stamens opposite the petals Homalium
with alternating glands . . (p. 162)

Tree with very large obovate leaves. Semecarpus
St. 5-6 not opposite the petals . (p. 257)

B. Stamens united into a tube. Trees

with pinnate leaves . . • Amoora (p.254)

Monocotyledons.

I, Perianth! 0, or brown, coriaceous or membranous.
Inflorescence often enclosed in spathes.

Bamboos, and a few grasses Graraineae

(p. 555)
or a
with

AraceaB (p. 549)

Palmse (p. 545)

Stout climbers with aerial .roots,

stout prickly marsh herb,

flowers crowded on a spadix

Tall trees with slender stems and large

leaves, or if shrubs or shrubby

climbers then leaves pinnate or

pinnatifid .

II. Perianth small regular of two 3-merous whorls, peta-

loid or sometimes sepaloid. Inflorescence never

inclosed in spathes. Climbers, or young sub-erect.

Ovary superior. Leaves (cladodes) Asparagus
acicular .... (p. 520)

Pis. 1 -sexual. Ovary superior.

Leaves broad. Fls. in umbels . . Smilax /
p. 518)

Pis. 1 -sexual. Ovary inferior. Leaves Dioscoreacea?

broad. Pis. in spikes ... (p. 528)

III. Perianth moderate-sized, usually showy or coloured.

L Ovary superior.

Pis. small blue cymose, often from im- Commelinacese

bricating bracts . . . . (p. 534)

Fls. solitary or racemose. Usually

white or red . . . . Liliaceee (p^517)
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2. Ovary inferior.

Leaves simple . .

L, 3-partite and pinnatifid

Amaryllidacera

•(p. 522)

Taccaceee

(p. 527)

Stamens or Anthers 7-11 (nsnally variable).

Vide also stamens 8, St. 9, St. 10, and St. 12.

Dicotyledons.

I. Perianth simple or 0.

A. Trees or shrubs.

1. Leaves simple.

Fls. in the axils of bracts. Perianth

of fleshy glands or scales . . ,

Fls. 2-sexnal or polygamous. Tree

flowering before the leaves. Stamens
opposite the sepals. Fruit a samara .

Fls. i -sexual. Stamens in centre of

flower, or anther cells on a "broad con-

nective ......

Salix (p. 402)

Holoptelea

(p. 389)

Euphorbiacese

(p. 209)

Stamens alternating with glands or sta-

minodes, united in a tube below . Casearia (p. 160)

2. Tree with pinnate leaves and scarlet

corymbs . Saraca (p. 303)

_S, Herbs.

Stipules ochreous. Green, white or Polygonaceae

pink flowers ..... (p. 383)

Dwarf fleshy. Stipules or of hairs. Portulacacese

Petals yellow .... (p. 378)

II. Calyx and corolla distinct (vide also

Portulacaceae above which have two
deciduous sepal-like members).
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Trees or shrubs.

A. L. simple. Fls. regular.

L. alternate. St. opposite the 5-7 Homalium
petals (p. 162)

L. opposite or fascicled. Ovary inferior Rubiacese
'

(p. 494)

(Petals and stamens occasionally 6-10 in Gardenia, Eandia, Morinda,
etc.)

B. L. pinnate. Fls. irregular. St. 3-9 Csalpiniac €«e

perfect, often with staminodes . (p. 294)

Stamens or Anthers 8.

Tide also St. 7-11. The following have normally 8 stamens.

Petals present in all except Schleichera and Dodomea
(Sapindacese).

I. Stamens free. Fls. regular. Petals free.

1. St. hypogynous. Leaves simple or

pinnate (biternate in Cardiospermum).

Leaves simple or pinnate, copiously

gland-dotted Rntaceas (p. 241)

Trees or shrubs for Cardiospermum

herbaceous) flowering with the leaves. Sapindace©

St. 8-10 ..... (p. 260)

Trees flowering before the leaves appear Anacardiacese

(Odina and
Spondias).

(p. 255)
Undershrubs or shrubs with clustered Triumfetta

yellow flowers. St. fc-15 . . . (p. 202)

2. Stamens perigyDous. Leaves simple.

Ovary free. Petals 4-6 . Lythrace©

(p. 354)
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Ovary connected by vertical walls to the
hypanthinm. Petals 4. Herbs or MelaBiomaceae
shrubs with 3-5-nerved leaves . (p. 357)

3. Stamens epigynons. L. simple.

Herbs. Ovary 4-5-celled. . . . Onagrace©
(p. 356)

Shrubs. Usually scandent or dwarf. Combretace©
Osary 1 -celled . . * .

'

. "(p. 359)

II. Stamens united. Fls. irregular . . Polygalacese

(p. 264)

III. Stamens free, or somewhat monodel-
phous (in Mimosaceae). Corolla

gamopetalous.

1. Leaves simple alternate,

Fls. dioecious. Stamens 8-many . Diospyros

(p. 408)

Fls. 2-sexual. St. 8 with alternating Mimusops
staminodes ..... (p. 407)

2. L. opposite. St. 6-8. Fls. in capitate Symphorema
cymes (p. 488)

3. L. 2-pinnate. Fls. very small in

globose heads .... Mimosa (p. 286)

Stamens 9.

Vide also Si 7-11, and stamens 8-10 (Sapindacese).

Dicotyledons.

Fls. regular. Anthers opening by lids. Laurace©
Staminodes usually present . . (p. 150)

Fls. irregular, papilionaceous . . Papilionace®

(p. 308)

monocotyledons.

Trees or shrubs with pinnate leaves . Palm© (p. 545)
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Stamens or Anthers 10,

Vide also stamens 7-11.

I. Perianth reduced to swollen glands.

Fls. in the axils of small bracts in

catkin-like spikes ....
II. Perianth simple. Petals absent.

A. Stamens free, or only united into a

tube at the base.

1. Leaves simple, not palmate, alter-

nate. St. hypogynous or perigynoas.

Stamens with alternating staminodes

united at the base

Staminodes absent. A glabrous some-

what resinous shrub . • ,

2. Leaves simple opposite. Stamens
epigynous ....

3. Leaves pinnate ....

Salix (p. 402)

Casearia (p.160)

Dodon*ea(p.262)

Combretacese
(p. 359)

Schleichera

(p. 261)

B. Stamens in a column surmounted by

a ring of sessile anthers.

Leaves palmi-nerved, palmate, or Sterculia

digitate. Fls. while leafless (p. 201)

III. Calyx and corolla both present.

A. Flowers regular. Petals free or nearly so (except in

some Mimosaceae).

1. Leaves scale-like. ErectshruH Tamaricacese
(V . 162)

2. Leaves well-developed.

a. Stamens free. (Vide p. 116.)

i. Trees flowering while leafless, or occasionally

(Boswellia) with the young leaves also.

a Fls. in very slender spikes,

green. Lflts. entire Odina (p. 256)
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Fls. in stout racemes, white.

Lflts. opposite, coarsely Boswellia
toothed .... (p. 240)

y Fls. in terminal panicles.

Calyx campanalate, 5-fid., val-

vate. Ovary 4-5-celled. Garuga
Lflts. crenate ... (p. 240)

Calyx small 5-toothed,

imbricate, Ovary 4-5-

oelled. Lflts. entire .

Calyx deeply lobed. Ovary 3-

oelled, 3-lobed. Lfits gland
dotted ....

ii. Flowering with the new leaves, or -with fully

developed leaves (exc. sometimes Limonia, a
small thorny tree belonging to the Rutaceas).

t Leaves simple.

Tree. Carpels free
;
only one deve-

loping. .

Undershruba. Fls. small yellow.

L. sometimes lobed

ft Leaves simple or compound,
copiously dotted with oil

glands.

Trees or shrubs. Ovary 4-6- Rutaceae
celled, sometimes lobed . . (p. 241)

ftt Leaves pinnate or 2-foliolate,

not glandular.

Tree. Lflts. mostly alternate,

very coarsely toothed. Ovary Ailanthus
deeply lobed ... (p. 235)

Tree. Lflts. mostly opposite, entire

or serrate. Ovary 3-5-celled Bursera
entire ..... (p. 241)
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Spondiab

(p. 259)

Chloroxylon

(p. 249)

Buchanania

(p. 258)

Tiliaceae

(p. 192)
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Small tree or shrub. Thorny.

L. pinnately 2-foliolate

Herb with opposite pinnate

leaves (Fam, Zygophyllaceae) .

* tttt Leaves 2 pinnate

Small cultivated tree

b. Stamens united at the base or

throughout into a tube.

i. Leaves simple, not gland-dotted

(external glands in Jatropha).

a. Ovary superior.

Leaves entire alternate with

one primary nerve

Leaves palmi-nerved, often

deeply palmately lobed.

Fls. 1 -sexual. Shrubs with
thick branches

Fls. 2-sexnal

j3. Ovary inferior,

site.

Herbs

Leaves oppo-

Balanites

(p. 239)

Tribulus

Leucsena

(p. 285)

{vide p. 114)

Erythroxylon

(p. 236)

Jatropha

(p. 229)

Sterculiaceae

(p. 203)

Shrubs or undershrubs

ii. Leaves pinnate, alternate.

Leaves g 1 a n d-d o 1 1 e d.

Stamens irregularly connate .

Stamens united at the base only.

Styles 5. Cultivated tree

Staminal tube long. Style 1

iii. Leaves 2- pinnate. Corolla

UBually gamopetalous
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Onagraceas

(p. 356)

Combretaceas

(p. 359)

Rutaceae (p.241)

Averrhoa

(p. 236.

Meliaceae

(p. 248)

Mimosaceae.

(p. 284)
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B. Flowers irregular {vide p. 114)

1. Leaves simple opposite

2. Leaves alternate, simple 1-3-folio-

late or pinnate. Fls. papiliona-

ceous .....
3. Leaves alternate, 1-2-pinnate.

Fls. not papilionaceous

Hiptage.

(p. 263)

Papilionaceae

(p. 308)

Caesalpiniaceae

(p. 294)

Stamens or Anthers 12-16.

See also Menispermacea& with 6 stamens and 6 stami nodes, and
under stamens many.

Dicotyledons.

I. Herbs or undershrubs.

Sep. 0, Pet. 3. St. 9-12 (but only

3 usually perfect)

Sep.,2 deciduous. Pet. 4-5. St. 8-12

Sep. 4. Pet. 4. St. 12-20 .

Sep. 4-5. Pet. 4-5. St. 8-15

II. Trees or shrubs.

A. Perianth simple

Olax (p. 371)
Portulaca

(p. 378)
Capparidaceae

(p. 155)
TiliacesB

(p. 192)

notor, if double,

differentiated into calyx and corolla.

1. Fls. 1-sexual or stamens hypogynous.

Anthers sessile in a ring on the top of a
column .....

Anthers not sessile.

Fls. axillary clustered

Fls. in long spikes or racemes

Fls. in heads of close umbels sur-

rounded by whorls of imbricating
bracts. L. often aromatic
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Sterculia

(p. 204)
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2. Fls. 2-sexual or polygamous.
St. perigynous or epigynous.

Fls. clustered or panicled Anthers open- Lauraceae
ing by lids (p. 150)

Fls in dense heads, or in spikes. Anthers
not opening by lids. Ovary quite Combretaceas
inferior ..... (p. 35y)

Fls. scarlet in short axillary cymes. Woodfordia
Petals or 6 resembling the calyx lobes (p. 354)

B. Perianth distinctly differentiated into

calyx and corolla.

N.B.—Vide also Crofcon above which .as greenish petals and Wood-
fordia which usually has petals.

1. Petals free, or only adnate at base

to the staminal tube in Kydia.

Leaves opposite. Petals very small
toothed. Ovary inferior . . Carallia (p.359)

Leaves alternate. Petals white. Ovary
superior . . . . . Kydia (p. 192)

2. Corolla gamopetalous.

Leaves alternate. Fls 1 -sexual . Ebenacese(p.40S)

Leaves opposite. Corolla with 6-many Symphorema
entire lobes. Fls. 2-sexual . . (p. 488)

Stamens or Anthers many
Occasionally the number is only 15 or 16 vide also Lanraeese above

in which, from the fls. being collected in heads, the stamens may appear
numerous.

Dicotyledons.

I. Perianth single. Petals absent.

A. Fls. 1-sexual.

1, Fls. green or yellow, not tubular.
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Anther cells globose, terminal or adnate

to a broad connective, rarely (Gelo-

nium) anthers oblong and dorsifixed.

L. alternate or in (Trewia) opposite. Euphorbiacesa

Sepals 3-6 imbricate or valvate

.

. (p. 209)

Anthers versatile. L. alternate. Sep.

4-5 imbricate ...» Bixaceae (p. 157)

2. Calyx tubular green or coloured.

Anthers sessile on the top of a column.

L. alt. palmate or palmi-nerved . Sterculia (p. 204)

B. Fls. 2-sexnal Fls. with large whit9

sepals. L. opposite, compound . . Clematis 'p. 140)

II. Petals present, but ! flowers small

green or yellowish, in racemes or spikes.

L. simple. Chrozophora, Croton, (Euphorbiaceae)

Codiamm (p. 209)

II. Perianth pale or coloured of two
or more 3-merous whorls, the inner

one or more of which may be dis-

similar and petaloid. Carpels free,

except in Anona (Custard-apple.) .

Fls. large, solitary. Carpels on an
elongate axis..... Michelia (p. 141)

Fls. small or moderate-sized. Carpels Anonaceae
in a head or umbel.... (p. 142)

IV. Perianth distinctly separated into

calyx and corolla.

A. Corolla polypetalous, or petals only
united at the base (vide p. 122)

1. Stamens hypogynous, or on a hypo-
gynous disc (vide p. 121).

a. Filaments completely united or only
free at the apex.
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Stamens united into a fleshy mass in

the M. fl. or into 4 masses in the 2-

sexual flower. Leaves opposite. Juice
yellow ......

Fls. 2-sexnal. Anthers 2-eelled on a
column or tube, usually in groups
or alternating with stamiuodes. L.
alte nate, usually palmi-nerved •

Fls. 2-sexual. Anthers 1 -celled crowded
on the tube above. Staminodes 0.

Leaves as in Sterculiaceae

Filaments only united below, or ruite
free, or loosely connate in some Ruta -

ceaa and Camellia.

i. Leaves simple or digitate alternate.

t L. palmi-nerved, palmate or digitate.

Trees or shrubs.

Fls. small or medium, axillary, clustered

or cymose. White or yellow

Fls. rather large, yellow, solitary or

panicled on the new shoots, with
3-5 bracteoles and spathaceous calyx .

Fls. large in terminal panicles. White
or rose. Leaves glandular beneath.

Cultivated .....
Fls, in terminal corymbs. White, yellow

or pink. Leaves 3-foliolate

Fls. very large, scarlet, appearing before

the leaves .....
Fls. very large, yellow, appearing before

the leaves. Carpels completely united.

Style 1 (cp. Dillenia, below) „•

Garcinia(p.l77)

Sterculiacese

(p. 203)

Malvacece

(p. 179)

Tiliace® (p.192)

Eriolama (p. 207)

Bixa (p. 158)

Crataeva. (p.l56\

Bombax (p.192)

Cochlospermum
(p. 158)
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ft L. penni-veined, simple. Trees,

Fls. very large or large, yellow and
appearing before the leaves, or white

and leaves evergreen. Carpels dis-

tinct above or with distinct styles.

Styles 5, 10 or 20 (cp. Cochlosper-

mmn, above) ....
The Sal Tree. Fls. white panicled.

Style entire pointed

fft L. penni -veined, simple. Shmbs or

(Ochna squarrosa) a small tree.

Evergreen. Fls. white solitary. Styles

3-5 connate below. The Tea plant

Deciduons (0. pumilais a dwarf under-

shrab). Fls large yellow in corymbs.

Ovary deeply lobed. Styles connate .

Thorny shrubs. Fls. white or pink.

Style 0. Ovary on a gynophore

tttt Herbs with yellow juice and often

pinnatifid or prickly leaves

ii. Leaves compound, or in some Rutace©
1-foliolate.

Leaves copiously pellucid punctate with
oil glands .....

Leaves not glandular. A climbing shrub
with the terminal leaflet usually con-

verted into a tendril

2. Stamens perigynoUs or, if epi-

gynous carpels with separate styles

Leaves alternate. Styles separate (N.B.
Pygeum, as in the Plum, has only one
carpel, and therefore only one stylo)

. .

Leaves opposite. Style 1. Sepals and

petals usually 6 . ,
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Dillenia (p. 175)

Shorea (p. 178)

Camellia (p.177)

OchnaceaB

(p. 237)

Capparis (p. 156)

Papaveraceae

(P- 155)

Rutace» (p.241)

Naravelia

(p. 140)

(vide p. 119)

Rosacea (p.282)
Lagerstroemia

(p. 355)
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3. Stamens epigynous. Styles connate

into 1.

o. «Fleshy prickly shrubs with large

flowers Cactaceae(p.28l,

6. Trees, sometimes small. Leaves alter-

nate.

Fls. medium-sized, white in axillary

fascicles ..... Alangium (p.? 6)

a^Is. very large, white or pink, in short

spikes ...... Careya (p. 353)

Fls. medinm, in pendulous racemes . Barringfonia

(p. 353)
c Trees or shrubs. Leaves opposite.

Fls. scarlet Punica (p. 356)

Fls. white. Leaves usually gland-dotted • Myrtacea3

(p. 350)

B. Corolla gamopetalous. (Vide p. 119)

1. Leaves simple alternate.

Fls, 1 -sexual. Juice not milky Ebenacea3

(p. 408)

Fls. 2-sexual. Juice milky . . Sapotaceag

(p. 406)
2. Leaves 2-pinnate. Fl«. very small Mimosaceae

in globose heads or in spikes . (p. 284)

Monocotyledons.
Small trees or shrubs with long narrow

spinous-toothed leaves and small

flowers crowded on a spadix with Pandanus
white spathes. Perianth 0. , . (p. 555)

Palms with pinnate and pinnatifid

leaves with flabelliform Iflts. . . Caryota (p.547)

Table III.

This table may be used in the case of dioecious plants

when the males are not available. Plants with 1 -sexual

flowers, but monxcious are included in Table II.
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A. Ovary apocarpous with 3-12 free

carpels each with a stigma.

Climbing shrubs with .palmi-nerved

leaves •

B. Ovary syncarpous, or of one carpel only.

I. Style or 1. Stigma 1 {vide also

Laurace* under III, in which stig-

mas sometimes scarcely lobed'

.

a. Perianth 0.

Ovaries with disciform stigma crowded
on a spadix. Spathe present . •

6. Perianth present simple green.

Sepals 4, or perianth 2-3-toothed, Stigma
slender papillose or penicillate. Ovule
1. ......

Sepals 3. Stigma subulate lateral. Ovary
and capsule waxy. Ovule 1 . .

Sepals 4-5. Stigma capitate. Ovules lew
on parietal placentas . . .

c. Perianth of calyx and corolla. Ovules
few central ,

Stigma large 3-lobed vide stigmas 3.

II. Styles, style arms or stigmas 2, some-
times bifid.

o. Perianth 0, or reduced to a gland.

Flowers in spikes or catkins.

Trees with slender branches and leaves

reduced to scales connate in sheaths.

Fls. in ovoid heads, bracteate and
bracteolate .

Trees or shrubs. Fls. in long spikes with
small hairy bracts, each with a lunate
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Menispermacese

(p. 147)

Aris8ema(p.553)

Urtioacese

(p. 385)

Macaranga

(p. 232)

Xylosma(p.l59)

Embelia (p.404;

CucurbitacesB.

(p. 164)

Casuarina (p.81)
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fleshy disc. Stigmas 2 sub-sessile

lobed, or 4. .

Climbing or prostrate herb with cordate

leaves and ovaries crowded on fleshy

spikes, mixed with peltate bracts •

Perianth simple green; or, in

Euphorbiaceaa, with green or very

minute petals.

Ovary 1-celled. Ovule 1 pendulous.

Pis. in spikes. Styles 2, or 1-2-partite.

Sepals 4 accrescent in fruit. The
Mulberry . . . .

Fls. in axillary cymes (often monoecious).

Style with two linear arms. Sepals

4-5

Fls. peduncled solitary or few together

axillary. Style with two long arms.

Sepals 4 embracing the ovary .

Ovary 2-celled, or if o^ary 1-celled

ovules 2 (AntidesnTd) or several

(Xylosma).

Ovary usually 1 -celled. Els. racemed.

Stigmas lobed or bifid.

Ovary 1-or imperfectly 2-celled. Stig-

mas capitate. Fls. in short racemes.

Ovules on parietal

. . . . .

Ovules 1-2 in each cell.

Sepals 3-5.

placentas

Ovary 2-celled.

Styles often

often dilated

2-lobed ,

twice-forked, stigmas

and sessile, sometimes

Perianth double, with caiyx and corolla.

Corolla gamopetalous.

Salix '(p. 402)

Piper (p. 384)

Morns (p. 392)

Trema (p. 390)

Streblus (p.392)

Antidesma

(p. 225)

Xylosma (p.159)

Euphorbiaceae

(P. 209)
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Styles or stigmas 2-4. Ovary cells

4-10, usually 6-8. Ovules 1 in each

cell. Trees, sometimes flowering while Diospyros

leafless (p. 408)

III. Styles, style-arms or Btigmas 3, some-
times bifid.

a. Perianth or small green, sometimes
2-seriate or with very small or green

petals. Erect trees or shrubs (or

Tragia, a climber).

Ovary 3-celled or (Phyllanthus) several-

celled. Stigmas 3 i rinute, or styles 3

often bifid, or stigmas simple or

2-lobed. Ovules 1-2 in each cell

Ovary 1-celled, 1-ovuled. L. often

aromatic and fls. capitate

b. Perianth green or white, tepals usually

6 in two series.

Monocotyledonous climbers, often prickly.

Shrubby, not twining. Fls. umbelled.

Ovary superior ....
Herbaceous* or shrubby. Twining. Fls.

spicate. Ovary inferior

c. Calyx and corolla quite distinct. Fls.

usually large.

Dicotyledonous climbers with tendrils

and inferior ovary ....
d. Calyx and corolla distinct. Trees with

gamopetalous corolla and superior

ovary. (Vide also supra) . .

IV. Styles or stigmas 4 or more.

Vide also above Euphorbiaceae under II and III. Several Euphor-
biaceous genera, e.g., Cycloetemon Bischofia, Trewix Mallotns have
occasionally 4 styles or stigmas ana a 4-celled ovary, but 2-8-celled
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Euphorbiaceae

(p. 209)

Lauraceae

(p. 150)

Smilax (p. 518)

Dioscorea

(p. 528)

Cucurbitacese

(p. 164)

Diospyros

(p. 408)
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ovaries may be found on the same individual.

have a 4-lobed stigma.

a. Petals 0.

Cucurbitacea sometimes

Sepals 6, 2 seriate, or embracing the

ovary as a tubular calyx. Disc glands

O. Styles connate in a knob or column,

stigmas very minute. Ovary 3-15- Glochidion

celled. Cells 2-ovuled . . . (p. 217)

Sepals 4-5. Disc-lobes 4-5. Styles 4-6,

sometimes 4-11 capitellate small.

Ovary 4-8-celled. Small, usually Flacourtia

thorny, tree ..... (p. 159)

b. Petals 4-5, free imbricate, twice as

long as the sepals. Stigma of 6-8

spreading papillose rays. Ovary Garcinia

several-celled, usually 6 . (p. 177)

c. Corolla gamopetalous. Styles 3-4

short, sometimes lobed or bifid. Ovary Diospyros

4-10, usually 6-8-celled t . . (p. 408)
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LIST OF THE AXGIOSPEKUOIS FAMILIES.



THE FLORA.

CLASS FILICIN^.

iTHE FERNS.

FAM. 1. CYATHEACEE (p. 55.)

1. Alsophila, Brown.

1. A. glabra, Booh.

A tree fern usually 10-20 ft. high. Petiole asperous.
Racbis almost black-purple. Fronds 1-2-pinnate with
pinnae l|-2f ft. long, pinnules 3-6" by 5-9'' wide glabrous
beneath pinnatifid Jth to | the way down. Veins simple or
a few bifurcate (Beddoine,).

Chota Nagpur, Train.

Prain (Bengal Plants) saya " a tall tree-fern." I do not recollect any
xoild tree-fern in Chota Nagpur.

FAM. S. POLYPODIACEJE (p. 55.)

Stem never tall (unless scandent), usually underground,
with the leaves scattered, or in a terminal crown. Fronds
from simple to decompound. Sori usually dorsal, sometimes
marginal. Indusium present or absent, or sori covered by
the recurved leaf margin. Sporangia usually Joug-pedicelled
with a vertical annulus, which is incomplete^ on one side
near the pedicel, where it gives place to more transversely
elongated but thinner-walled cells (stomium) across which
the sporangium ruptures when ripe.
'
* ^

i Only the more striking ferns are described.
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2. P0LYP0DIACE2E. [1. Nephbodjum-

A. Sori roundish f dorsal. Indusium roundish

attached by its centre or a sinus, rarely

evanescent, or present in some sori and absent

in others.

Indusium kidney-shaped or evanescent. Veins not

anastomosing, or only the tips joining those

from the next costa 1. Nephrodium.

Indusium peltate. Veins copiously anastomosing 2. Aspidium^

B. Sori roundish close to the margin or marginal,

not confluent. Indusium present.

Sori sub-apical on the lobes, indusium attached by
base and sides 8. Odontosoria>K

Sori within the margin, indusium attached by the

base only ........ 4. Humata,

C. Sori elongate dorsal, straight or curved. Indusium
present.

Sori attached sideways to the fertile veins • . 5. Asplenium.

Sori short. Indusium often curved or hook*

shared over the vein ...... 6. Athyrium.

Sori continuous along the rachis of the pinna . 7. Blechnum.

D. Sori linear, close to the margin Or marginal.

1. Stipes not black and polished.

Sori on a marginal nerve, with a marginal
indusium . . . . • . .8. Pteris.

2. Stipes black and polished.

Pinnse not broadening apically. Sori at the
thickened ends of the nerves, sometimes con-

fluent. Leaf-margin recurved . . , .9. Cheilanthes,

Pinnae or "leaf segments fan«shaped
apically) 10. Adiantum.

E. Sori without any indusium, usually sunk in the

frond. Stipes articulate to the rhizome . 11, Tolypodium.

1. Nephrodinm, Schott.

Stout ferns with the fronds more or less coriaceous.

Fronds 1-2-pinnate, the fertile similar to, or differing from,

the barren. Venation quite free, or the veins of one tooth or

segment uniting in an intermediate Derve w,ith those of thr
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2. POLTPODIACEJE. [1. NephbodifIc.

adjacent segments. Indusium round-cordate, persistent

(except in moulmeinense).

1. Veins quite free.

Fronds nearly or quite 2-pinnate. Fertile uidike

the barren . . . .
,

. . .1. cochlentum.

Fronds pinnate and pinnatisect, with narrow
falcate segments . . . . . .2. falcilobum.

2. One or more of the veins uniting with those of
the next segment or costa.

Pinnae pinnatilobed, lobes oblong • • .3. molle.

Pinnae toothed. Indusium evanescent . . 4. moulmeinense.

1. N. cochleatum, #o».

Barren fronds larg^, snb-2-pinnate, or pinnate and pinnati-

sect, old glabrous, reaching 3J ft. by 15". Fertile smaller,

thickly covered on the somewhat concave under-surface of

the pinnnles with the brown indusia of the large sori.

On shady banks and near streams, common in Sal forests etc. Sing-
bhnm ; common on Parasnath (Hazaribagh) ; and on the Tundi Hills
(Manbhum) 1

; Sant. Par. ; Fr. Nov.-Dec.

Rhizome horizontal stout thickly covered with the old leaf-bat os and
with large light-brown shining scales at the apex. Fronds tufted. Stipes

up to l?ft. in barren and 2 ft. in fertile fronds, base scaly and hairy.

Pinna of barren frond 12-17 pairs sub-opp. lanceolate-acuminate," basal
not parallel to the others ; pinnules f-lf" lobed or orenate and distinctly,

serrate ; sec. rachis usually with a narrow wing. Fertile frond sometimes
with long soft brown hairs on the firm round rachis ; pinnules i-1"
eerrate.

2. N. falcilobum, Booh. Syn, N. calcaratum, var*

falciloba, Bedd,

A very elegant tnfted fern with pinnate tufted fronds

abont 18" long, with close linear lanceolate deeply pinnatifid

pinnsa, and remarkable for the bract- like appendages on
the stipes and also at the base of many of the lower

pinnsa.

Along streams in the forest. Fr. March-April.

1 Campbell under Lastrea Filix-mas.
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2. PI. Nephbodiitm. ] OLYPODIACE&. [ 2. Aspidium.

Caudex erect often projecting considerably above tbe ground. Stipes

short almoBt glabrous. Pinnce about 4J" by £". Rachis and sec rachis

with fine hairs. Lobes oblong-lanceolate or falcate with prominent

costs. SoH small, indusium reniform.

3. N. molle, Desv.

Fronds tufted oblong-lanceolate 1-3 ft. more or less?

softly hairy all over, pinnate. Pinnae caudate cut about

half-way down into rounded lobes. Lowest one or two veins

of each costa uniting with an intermediate nerve opposite

the sinus.

Common near streams. Fr. Nov.-Dec.

Stipes long, somewhat rough below. Lowest one or two pairs of

pinna* shorter and often deflexed. Cost© Btrong, veins rather obscure.

4- N. moulmeinense, Bedd. Syn. Polypodium multilinea-

tum, Wall.

A large fern with tbe pinnate fronds 3-5| ft. long

arising separately from the underground rhizome. Pinnae

sharply serrate. Easily recognized by the strong parallel

costee, and the regular veins uniting obliquely with an inter-

mediate zig-zag or nearly straight nerve joining their apices.

Damp shady places near rivers, Singbhum. Tundi hills. Campbell. Fr.

Nov.-Dec.

Stipes not scaly. Pinnce attain 12" by \\", linear-lanceolate

caudate, often with a large gland at the base. Pairs of veins 11-16

conjugate, and 5-8 in the eerrature on the larger pinnae, and with n.

marginal nerve. Indusium can only sometimes be found in nearly mature
Bori.

5. W. aridum, Don. Somewhat resembles the last. Fronds attain

5 ft., but the lower surfaco is hairy, and the pitrnaa cut about £rd of the
way down, and indusium present.

8. N. truncatum, Presl. Has also fronds about 5 ft. Pinnae cut
aboot half way down and the lobes shallowly crenate. Indusium reni-

form. ChoU Nagpur, Wood.

3. Aspidium, Swartz.

Fronds more membranous than in Nephrodium, simple

to pinnate, Feitile and barren similar. Venation reticu-
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2. Aspidifm.] 2. POLTPODIACHJS. [4. Humata.

late with generally free included veinlets in the areoles.

Indusium peltate or somewhat reniform.

1. A. cicutarium, Sw.

A tufted fern with the fronds often 2|-3 ft. by 1 ft. 8"

deltoid, pinnatifid, or pinnate below with the pinnae deeply

pinnatifid, rarely 2-pinnate. Sori at the ends of the free

included veinlets. Indusium attached by the center, usually

with a sinus.

Shady banks, common. Fr. Nov.-Jany.

Stipes deep chestnut brown flattened, with few oblong scales. Pinna
pubescent above and on th9 nerves beneath, often much produced below
pinnatifid with the lobes crenate.

3. OdontOSOria, Presl. (Stenoloma, Fee.)

Sori quite terminal on the lobes of the frond, the indnsium
fused at the base and sides to the lobe, and, with it forming
a terminal cup containing the sporangia . L. several times
pinnate with veins forked free. Stipes not articulate to the
rhizome.

1, 0. chinensis, £• Syn. Davallia chinensis, Sw. ; Steno-
loma chinensis, Sw.

A very beautiful fern with 3-pinnate fronds 2-3J ft. long,

the pinnules cut into linear-obcuneate forked lobes bearing

the sori on their expanded tips.

Along streamB in Saranda. Fr. April,

Rootstoch tufted with shining-brown scales, stipes glabrous polished
8-18"

;
pinna 2^-4" distant alt. with the rachis flattened and grooved

above. Apex of lobe minutely toothed. The cups often geminate.

To the closely allied genus Humata belong two ferns, vis, H.
immersa, Wall, and H. pulchra. Don. with widely creeping rhizomes
and thin 3-pinnate frords. The indusium is of similar shape to the last,
but is not fused at the sides, and the sori are intra-marginal. The
segments of the frond in H. immersa are roundly lobed with the lobes
•renate above in H. pulchra, the lobes are narrow lanceolate.
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6. Asplenium.] 2. POLYPODIACJB&. [8. Ptebis,

5. Asplenium, L.

1. A. esculentuni, Presl t Syn. Anisogonium eseulentum.

A large fern with an erect stoat catidex and a terminal

tuft of 2-pinnate fronds 3-5 ft. long. Veins from the cost®

uniting in an intermediate nerve with those from the next

costse. Sori linear, one on each vein. Indusium opening

•iowards the costa, rarely a sorus each side of the vein.

Marshy places, frequent. Fr. Decr.-Jany.

Stipes 1-2 ft. more or less 4-angled and grooved, pale with few scales.

Pinnce often 1 ft., alternate rather distant. Pinnules 1-4" opp. or alt.

linear-lanceolate acuminate sessile with a very truncate or slightly
sagittate or auricled base, margin crenate-serrate. Lower surface puberul-
<ms. Sori rg-rs" long-

Young fronds eaten.

allied to this genus is Athyrium, to which belongs A. Felix-
femina, L a common European fern, frequent in damp forests in Chota
Nagpur. Fronds lanceolate 2-3-pinnate and pinnatifid. The veins are
quite free. The indusia are many of them curved.

7. Blechnum, L.

1. B. orientale, L.

A very large fern with simply pinnate fronds up to 4 or
5 ft. long on an erect caudex. Pinnae sessile entire linear-

lanceolate caudate with very numerous fine close veins

spreading from the mid-rib (rachie) of the pinna. Sporan-
gia in a continuous line both sides of the rachis, with an
^ndusium opening towards it.

Near streams, very common. Fr. Nov.-Jany.

8. Pteris, L,

Fronds tufted or not, on an erect or creeping caudex
1-pinnate, or pinnate and pinnatifid. Sporangia continuous
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8. Pteeis.] 2. POLYPODIACBM. [1. Gleichenia.

along the marginal nerve, excluding the tips of the lobes.
Indusium marginal. Lowest pinnse strongly produced on
the lower side, with sometimes bipartite secondary depending
pinnea. Veins all free np to the margin, or the lowest
uniting with those from the adjacent costae.

1. P. biaurita, L. Syn. Campteria biaurita, Bedd.

A handsome fern with a rather stout erect caudex and
fronds 3-4 ft. long including the stipes. Pinn 83 all deeply
pinnatifid, lanceolate caudate, lowest pair 2-fid with the basal
segment reflexed.

Near watercourses. ^ Fr. April-May.

Stipes l-J-24 ft. naked and polished except at the base. Pinna 8-11
pairs snb-opp. 8-12" long by l|-2

7
. Lobes oblong entire, veins bifurcate,

the lowest uniting with the adjacent ones from the next costa,

2. P. longifolia, L. has simply pinnate leaves with simple linear or
linear-lanceolate pinnae. 3. P. pellucida, Presl., has pinnate leaves with
the lowest pinnae usually 2-fid. The veins are free in both.

~ To the genua Cheilanth.es, or Silver ferns, belong two species, both
common. C. farinosa, Kaulf. has the leaves quite white boneath.
C. tenuifolia, Sw., Nanha Dodhari, S. is less coriaceous and the leaves
green beneath ; it is used by the Santals when sickness or disease arises
attributable to witchcraft or the Evil Eye.—Campbell.

Adiantum lunulatum, Burn. Dodhari, S. is a maiden-hair fern
with simply pinnate leaves and fan-shaped leaflets 1-1§* diam. on slender
black petiolules ff ' l°Dg- -A decoction of the root is given in throat
affections, Camp. Very common.

A. caudatum, L. has wiry pinnate fronds often rooting at the tips.

FAM. 3. GLEICHEHACEJS.

1. Gleiclienia, Sm.

Ferns with a creeping rhizome, richly dichotomously-

branched fronds not tufted on the rhizome, ultimate blanching

pinnate or pinnatifid. Proliferous shoots frequent from the

froks. Veins free, forked from the base. Sori small dorsal,

indusium 0. Sporangia sub-sessile 2-valyed opening across
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Gleichenia.] 3. GLEICHENIACEM. [1 Lygodium.

the iop. Annulus transverse, or (in the same individual)

oblique and extending up each valve. 1

I. G. linearis, C. B. Clarke.

A handsome fern, scandent and widely spreading by means

of its often rooting proliferous shoots.

Saranda, near streams, and especially on white olay-schists in open
forest, but not oommon. Fr. Jany -Feby.

Fronds coriaceous glaucous beneath with the pinnae in divaricate

pairs at the forks, the ultimate pairs of pinn» sub-erect 6-9" long.

Pinnae pirmatisect. lobes broadly linear often emarginate to the apex.

Innovations densely covered with ferruginous hairs.

Fam. 4. SCHIZiEACEJ:.

. 1, Lygodium, Sw.

Fronds solitary on the rhizome with a twining rachis and
unlimited growth. Primary pinnce abbreviated ending in

a bu<Mike tip, with one pair of divaricate secondary pinnae.

Sporangia in spikes, 2-seriate dorsal on special narrow
fertile lobes of the pinn®, one on each vein embraced, by a
supporting indusium, the several indusia imbricate. Annulus
very small, crown-like.

1. L. flexuosum, Sw.

A beautiful climbing fern. Primary pinnss with the

apex hardened and hairy. Sec. pinnae 1-2-pinnate or sym-
podially dichotomous, or sometimes (always in young plants?)

palmate. Fertile pinnules sub-similar to the barren ones, but

margins pectinate with the sporangial spikes or lobes.

Common in Sal forests. Pr. Sept.-Vec. The fronds are annual in

Chota Nagpur, they spring up at the end of May.

1 The annulus of Gleichenia is always described as equatorial, but it

is aOitfetimes very nearly vertical and may touch the short ohpyramidal
pedicel on the side.
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1. Angioptehis. ] SCH.IZMACEM. [1. Cycab.

Pinnules often crenate-toothed oblongr, linear or lanceolate-oblong
minutely serrulate £-1'' wide with truncate or cordate baBe. Fertile
lobea H" long.

Fain. 5. M4RATTI4CEE,

1. Angiopteris, Hoffm.

Sporangia dorsal arranged in ellipsoid sori near the ends
of the veins, sessile, opening by a fissure above without an
annnlns. About 7-12 sporangia in each soma, somewhat
laterally compressed by one another. Indusium 0. Veins free,

simple or forked.

1. A. evecta, Hoffm.

A magnificent»fern with a very stout, short, erect candex
and 2-pinnate fronds 5-10 ft. long. Easily recognized by
the stipular appendages at the base of the swollen articulate

stipes, and by the swollen bases of the pinnae.

In deep valleys along streams in Singbhum. ^Pr. March-May.

PHANEROGAMIA
GYMNOSPERMJE (p. 48).

Class L Cycadinene. Fam. Cycadacese.

1. Cycas. L.

Woody plants intermediate in appearance between the Ferns
and Palms, with an erect usually short trunk clothed with
the hardened bases of the leaves and prophylls, and a crown of

pinnate coriaceous leaves. Leaves of two kinds, large foliage

leaves which appear in pseudo-wborls at intervals of a few
months, alternating with similar whorls of scale leaves

('prophylls). Pinnce linear. 1 -nerved circinnate towards the

mid-rib in bud. Fl. dioecious. M. in large cones with
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i. Cycas. ] GYMNOSPEBM^J. [ 1. Gitetum,

crowded acyclic male sporophylls (stamens) bearing many
sporangia (poller, sacs) on the under surface, which are

sometimes collected into small sori. F. proliferous, the axis

growing through the iaxly imbricate leaf-like female sporo-

phylls (carpels) which bear 2-several ovules on the margins
below the dilated pinnatifid upper half.

1. C. revoluta, Thunb. Is grown in gardens in Chaibassa. The pinnae
have recurved margins. The male cones have a powerful and somewhat
objectionable odour.

Class II. Coniferse. Fam. Pinaceae.

i. Pinus, L.

Ridhly monopodially branched trees with simple acicular

leaves, one or more on abbreviated shoots in the axils of scale

leaves. M. <fc jP. sporophylls in cones, the latter woody in

>fruit. Ovules 2 at the base of each carpel, inverted.

1. P. longifolia, Roxb. The long-leaved Pine is grown at Eanchi.
Each abbreviated shoot bears 3 leaves about 9'' long.

Class III. Gnetineae. Fain. Gnetacese.

1. Gne turn, L.

Climbing shrubs with opposite broad penninerved leaves

and thickened nodes. Fls. minute, monoecious or dioecious

crowded in panicled spikes in the axils of annular bracts and
mixed with dense cellular transparent hairs. M. perianth

clavate in bud, the apparently single stamen breaking
through it when ripe on a long filament, and opening by
two terminal valves (two stamens). Fern, perianth double,

inner with 3 filiform teeth, minute, obliquely ovoid ; outer

wi'h 3 minute obtuse teeth. Ovule 1 erect, with a single

integument produced into a style-like tip. Fruit drupe-like,

the seed enclosed in the fleshy accrescent perianth.
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1. Gnettjm. ] BANUNCiTTTACEJE.

(N R—The nature of the so-called perianth is 'doubtful. The inner
perianth may be an integument, or of the nature of an arillus aa in
xaxus, or again it may represent aa open ovary.)

1. G. scandens, Roxb. Milgandi, K.

An immense, dichotomonsly branched, woody climber

with elliptic or somewhat ovate entire leaves 3-8" by 2-4",

and annulate spikes in trichotomous panicles, mostly from
the old wood.

Kumbia and other valleys in Singbhum, but not common. Fl. April'
May. Fr. r. s.

L. with 6-10 prs. sec. u. shortly acuminate. Petiole £''
. Fruit ellipsoid

silvery-scaly when young, 1|" long when ripe.

The flowers in this species are sometimes truly monoecious, and the
female flowers which are in a whorl above the two series of males may be
perfect or imperfect.

The flowers in bud are entirely enclosed in the peculiar annulac
bracts.

The fruit is eaten.

ANGIOSPERMiE.

Class I. Dicotyledons.

*am. 1. RANLNCULACEjE.

(Tribe Clematideee.)

Climbing shrnbs with opposite compound exstipulat©

leaves. Fls. regular axillary or panicled. Sepals usually 4
petaloid, petals or many. St, many hypogynous with
adnate laterally dehiscing anthers. Carpels many free, each
with 1 pendulous ovule, the styles becoming feathery in

fruit. Fr. of achenes.

Petals 0. Petiole or leaf rachis often twining 1. Clematis.

Petals 6-12, linear. Eachis ending in a tendril 2. Naravelia.



1. Clematis.] 1, BANUNCULACE&. [2. Nabwelia.

1. Clematis, L.

Sepals erect 1* or more long. Filaments hairy . 1. nutans.

Sepals sub-patent 1" by \" var. patens.

Sepals spreading under V long. Filaments glabrous 2. Oouriana.

1. C. nutans, Boyle- Bonga ghanti, 8.

A shrub with pubescent angled branches and odd pinnate
or 2-pinuate leaves with sharply, coarsely, doubly-serrate
leaflets which are simple or lobed. Terminal leaflet about 2J"
by If". Fls. large cream coloured usually 5 on axillary leafy

branches or panicles.

Sicgbhnm, on haematite-schist rocks at 2,500 ft Hazaribagh at
Baragaon — Wood. Common on Parasnath 3—4,000 ft. Kerhang (Lohar-
dugga, 2,500 ft.), Gamble. Fl. Nov.-Jany.

Larger leaflets 5'' ovate with cordate base, smaller ovate-lanceolate.
Buds oblong acute over 1" I'mg. Sepals 1|" by £'' with curled tips,
silky pubescent.

Var. patens.
Buds ovoid under \". Sepals spreading 1* by $'', 5-7-nerved.

Top of Sundi Buru in Songra forest.

2. C. Gouriana, Roxb.

A shrub with adpressed-hairy grooved branches and
2-pinnate leaves and entire ovate acuminate leaflets. White
flowers f-J" diam. in pyramidal axillary and terminal

panicles.

Very rare. Kundi-ugutu ravine (Singbhum). Parasnath. Fl. Oct.-

Nov. Fr. Dec.-Jany.

Ljlts. l-3i" ovate-lanceolate acuminate with cordate base, sometimes
with a fey distant teeth, nearly glabrous 3-5~nerved, articulate with
Borne silky hairs at the joint. Sep. Ty ultimately revolute, ciliate.

It is said to abound in an acrid poisonous principle. Watt.

2. Naravelia, DC.

1. N. zeylanica, -DC. Chagal-bate, Beng.

A climbing shrub with pubescent or tomentose branches,

simply pinnate leaves with a single pair of leaflets, and the
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2. Nabavblia. ] l.BANUNCULACE^J. [ 1. Michelu.

end of the rachis converted into a branched tendril. Fls,

yellowish-green or whitish f-{* diam. in axillary and
terminal panicles. Petals spreading eqnal to or shorter

than the tomentose sepals^

Along ravines and nalasin Singbhum, not common. Base of Paruanath,
And. Fl.8ept. Ft. Dec.

Lflts. broadly or orbicular-ovate, sub-tomeotose beneath, usually with
a short cusp or acuminatum. Panicles 3-10'. Hairy styles 2'' in fruit.

Hopes are made from the stems.

Fam. 3. JIAGNOLIiCE^.

1. Michelia, L.

Trees with simple alt. entire leaves, with cbnvplvte

stipules sheathing the bnd and leaving a circular scar

(resembling that of the figsj on .falling off. Fls. axillary

solitary usually showy, white or yellow. Perianth-leaves

sub-similar free h^pogynous in 3 or more 3-merous series.

Stamens <x. ^tl. flat with adnate introrse anthers. Carpels

many free spir\ Ly arranged on an elongate axis which is

supported on a gynophore, coriaceous and dorsally dehiscent

in fruit. Stigma decurrent. Ovules 2-12,

1. M. Champaca, L. Champa, Champaka, H. (the M.
Champaca of Wood's list appears, to be Artabotrys !).

A large tree 60-80 ft. high and 6 It. girth with rnsty-

tomentose shoots, oblong-lanceolate or ovate-lane, long-

acuminate leaves attaining 12'' by 4", and sweet-scented

yellow fls. 2" diam. Fruiting spike of sub -sessile carpels,

3-4" long.

& rare and beautiful tree inhabiting deep valleys cooled by perennial
springs, in the Tholokabad and Karampoda forests. Fl. April-May. Fr.
July. Evergreen.

L. softly-tomentose beneath when young, adult rusty-hairy on the
15 pre. strong sec. nerves beneath, very reticulate between the sec. n.

which are looped within the margin. Petiole f-1
7

. Peduncle with 3
coriaceous silky caducous bracts which sheath the young flower-bud and
leave an annular soar below it. Ovules 10-12, 2-seriate.

14,1



1. Miohslia. ] 2. MAQNOL1ACEJE.

An excellent timber, especially Bnitable for planking, the tree should
be carefully tended on working these forests.

Fam. 3. ANOMC&E.

Trees, or climbing or erect shrubs usually with lanceolate

scaleless buds arid alt. exstipulate simple entire leaves. Fls.

often greenish and pendulous, sometimes bright-coloured,

perianth-leaves in 3 (rarely 2 , in An©na) 3-merous whorls,

outermost sepals ' small. St. oc with adnate anthers, con-

nective often produced or dilated. Carpels few or many, free

(connate in AnoDa) on a rounded torus, usually stalked in

fruit and resembling an umbel of distinct fruits, indehiscent,

1 or more seeded. The ruminate, often deeply lamellate,

endosperm of the seeds is very characteristic of this family.

Quite small leaves very frequently occur on the twigs below
the ordinary sized ones.

A. St. closely packed with overlapping connectives
, which conceal the anther-cells.

1. Outermost perianth series small sepaloid, timer
two series "petals " larger sub-similar.

a. Petals fiat without a concave base.

Ovules many. Fl. (in our species) scarlet.

Scandent shrubs 1. TJvaria.

Ovales 1-2. Erect trees. . , . .2. PolyaUhia.

b. Petals with a concave base which conceal

the stamens ...... 3. Artabotrys.

2. Innermost (3rd) series of perianth leaves

very small or obsolete. . . • .4. Anona.

B. St. loosely imbricate, connectives not con-

cealing the anther-cells.

1. Outer two series of perianth leaves small
3epaloid, innermost "petals" large?,

petaloid.

Base of petals not saccate. Ovules 1-2 . ft Miliuea,

Base of petals saccate. Ovules 6-many. . 6. Baccopetalum.

2. Outermost perianth series small sepaloid,

inner two series " petals" petaloid.

Ovules 4-8 . . . . i . 7. Atyhotma.
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3. Uvabll.] 3. ANONACE& I a. Poiyalthij

1» Uvaria, L,

1. U. Hamiltoni, H. f- & T. Selauli, K.

A very large woody climber, often with circinate branch-
lets. Shoots maty tomentose with ell. or oblong-obovate,

finely acuminate strongly-nerved leaves stellately-tomentose

beneath and deep scarlet flowers 27 diam. Ripe carpels £-1"

oblong tomentose many-seeded on stalks f-1" long.

In damp shady valleys and stony ravines in Singhbhum and the S. P,

"El. May-July. Fr. sometimes persistent till Dec. Evergreen.

L. from 3'' by \%' to 12'' by 5£
7 on the same twig, base sub-cordate,

ifec. n. abont IS prs. Fls. 14 on abbreviated lateral branchlets usually
below the leaves.

2. Polyalthia, Blnme.

Usually straight growing trees with somewhat distich-

onsly-spreading leaves. Fls. often on small tubercles solitary

or clustered axillary, extra-axilJary, or below the leaves.

Sep. 3. Pet. 2-seriate, flat. Carpels indefinite, succulent and
1-seeded in fruit. Ovules 1-2.

Cultivated. Branchlets glabrous. Fls. clustered with
lanceolate petals -1. longifolia.

Branchlets tomentose. Fls. 1-3 axillary with ovate or
ovate-oblong petals 2, ceratifiidet.

Br. pubescent. Fls. 1-2 on small extra-axillary
tubercles . . . . . - . . . .3. tuberom.

1. P. longifolia, Benth. Deodar, debdar, Asoj, Tern.

A straight tree with narrowly-lanceolate glabrous long-

acumfoate undulate leaves and numerous fascicled green fls.

with lanceolate acuminate petals -£-£" long. Frequent in sta-

tions. Evergreen. Fls. and new leaves March-April.

2. P. cerasioide8, Benth. and Sooh. f. Sande Ome, K.-,

Panjon, S. ; Kudumi, H.

A small tree 20-30 ft. with patent branches, distichous

dark-green lanceolate or oblong-lanc. caudate-acuminate
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2. frOLYALTHIA. ]
3. JNVJtACJE^. [4. AnOna.

leaves 5" by If" to $\" by 3" and usually solitary axillary

greenish fls- i" diam. on bracteate curved pedicels in the axils

of the new leaves and from the leaf scars. Fruit an nmbel

of many slender-stalked bright red globose-oblong fleshy

carpels -£'' long.

Frequent in the valley forests of Singbhum, -^p. of Saranda. Also

in Manbhum, Camp, and along ravines in the 8. P. Fl. April-May. Fr.

May-Aug. Renews leaves April.

Mature leaves softly hairy on the nerves beneath, somewhat hirsute

on midrib above. Bee. n, about 10 prs. oblique and arching forward

within the margin. Petiole k"- Fruiting peduncles woody 1-1£". Btalke

of carpels f~J" somewhat pubescent. Seed brown ovoid £''.

Fruit sweet, eaten.

3. P. suberosa, Benth. and Hooker f. Bara Chali, Ben$.

Recorded by Gamble (Indian Timbers) from Singbhum
with the vern. name of the last. I have met with no wild

specimens in Ch. Nag. It is a small tree with very corky

bark even'on the twigs, which are pubescent and lenticellate.

L. oblong to obl.-lanc. or oblanceolate-obtuse or shortly

suddenly acute 1-|-6
V

, base obtuse. Petiole very short. Petals

reddish-brown. Fls. April-May. Fr. June-July. Some-
times cultivated.

Artabotrys odoratissimus, R- Br. Champa, fl".

£ large glabrous shrub with sarmentose branches, oblong or

lanceolate leaves 2-8" long and solitary or paired green then yellow fls.

on hoSked or circinato ultimately woody peduncles. Eipe carpels large

rreen ox ultimately yellow. Fl. April-June and r. s.

This ie probably the 'shrub' referred to in Wood's list undei

"Michelia Champaca." It is 'cultivated in gardens and has ahaav-
Jasmine odoftr.'

4. Anona, L.

An exotic genrts of which species have become naturalized

in India. Petals (2nd series of per. 1.) triquetroas with

concave base. Carpels sub-connate, ultimately confluent

intcan ovoid or globose syncarpous fruit. Carpels 1-ovuled.
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4. AtfONA.] 5. ASONACEJK. [5. Milkjsa.

I- A. squamosa L. Nenwa, Mandal, K. ; Mandargom, 8.

;

Saripha, A. The Custard apple.

A shrab or small tree -with oblong or oblong-lanceo.

leaves, the larger 4'' by 1}" to 6" by 2
V
acute, obtuse or

sub-acuminate, nearly glabrous, pellucid-punctulate and
slightly scented. Us. drooping yellowish-green f-l£" long

;

petals narrowly-oblong, 3rd Beries of tejpals minute or 0.

Fruit tubercled.

Completely wild now in the. jungleB of western Palaman, and on the
scrub hills of Hazaribagh and Manbhum. Also run wild over the northern
hills of the S. P. according to Gamble. Judging from the native names
its introduction must be exceedingly ancient. Fl. March~May. Ft. July
Bvpt.

Cultivated largely and is one of the fruits that thrive in Ch. Nag.
The root and leaves are used medicinally and are a valuable insecticide.

2. A. reticulata, L. Gom, 8. ; Bullock's Heart.

L. larger, 5-8'', acuminate glabrous. Fls. 2-3 together, innermost
tepals narrow-oblong. Fr. larger, areolate, but not tubercled.

Occasionally cultivated.

5. Milinsa, Leschn.

1. M. velutina, -H". /• and T. Ome, K. ; 8. ; Siarbhuka,
Kharw. ; Dom-sal, Kari, H.

A tree sometimes 4-5 ft. girth with large or very large

broadly ell. or ovate leaves more or less permanently
tomentose beneath and green Bowers on very long drooping
pedicels in few-fld. extra-axillary scorpioid cymes.
Fruiting carpels -f-f-" ellipsoid downy on short stalks, fruiting

pedicels woody over 1|", often 3-5v.

In valleys throughout the area, rather common in some valley Sal
forests.

Fl. May with the new leaves. Fr. June. Deciduous.

All young parts densely often villosely fulvous tomentose. L. 5£*
by 4" to 10" by 6'' shortly acuminate, base rounded or cordate ; sec. n,

about 10-12 prs. strong nearly to margin. Petiole £''. Cytnes 2-7-fld

mostly on the new shoots. Peduncle 1" or less. Pedicels 2-5'' villous
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5. Miliusa. ] 3. ANONACEM [ 7. Alphonsea.

Sepals 1''-%''. Pet. ovate with revolute margins, \" or more, reflexed
ultimately black. Carpels oc and villous, ovules 2.

The timber is used for yokes and axles and the fruit is eaten.

6, Saccopetalum. Benn.

(Sometimes united With Miliusa,)

1. S. tomentosum> H. F. and T. Ome, ombe, K. ; S.
Charra,S.; Kari, Kharw.; lone, Kheria (Gangpur); Kirna, H.

A small or mod.-sized tree with softly pubescent or tomentose

shoots, and solitary dark-purple flowers on slender pedicel^

nearly all lateral from the previous year's shoots. Leaves
ovate-oblong obtuse or with, short blunt acumen, aromatic.

Not very common in Singbhum and usually on the hills, very common
in Palamau. found also in all the other districts. Fl. May-June. Fr.
June-July. Deciduous, new leaves in May or June.

Attains 4-5 ft. girth, bu equally a small tree and frequently flowering
as a bush like the last, which i some respects it much resembles, and
has been confused with it. The bark and blaze are very similar, but the
mature leaves rarely exceed 6'', usually 2\" by V to 6" by 3£'' with obtuse
rounded or sometimes cordate base, pubescent beneath, puberulous or
quickly glabrescent between the nerves above ; sec. n. 5-10 pre. omitting
short intermediate ones, looped or branching some distance from the
leaf margin. Inflorescence very distinct, short peduncles (very rarely
on new shoot) with 1, very rarely 2, fls. on pedicels rarely exceeding

If, usually much less (exceptional cases up to 3'' in fr.) Petals \-\"

erect saccate at base, ovate acute with recurved margins. Fr. much
as in last.

Wood strong.

7. Alphonsea, H. f. & T.

1. A. ventricosa, E. F. 8? T.

A small (in C. N.) tree branched low down with ap-

pressed fulvous-hairy twigs, distichous oblong acuminate

leaves 4" by l\" (at base of twig) to 9f by 2|", beautifully

polished above. Fls. clustered in brown-velvety sessile leaf-

opposed bracteate cymes. Ripe carpels very large yellow

tomentose.
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7. Alphonsea.] 3. ANONACEJE. [1. Cissampelos.

Ravines near water in Raimehal hills, from Narganj to Banjhi,
rare. Fl. Feby. Fr. (in Br. Bhotan) ripens Aug. Evergreen. New
shoots Feby.-March.

Buds tomentosely hairy. L. slightly hairy on the nerves beneath
with obtuse or rounded base and 9-14 prs. very fine sec. n. visible

both sides. Petiole thiok \'' hairy. Cymes short and dense from
the old wood mostly leaf opposed. Pedicels |

v with a minute
ovate bract near the middle. Calyx £'' diam. with 3 broadly ovate brown
tomentose lobes. Petals |— -fa". Outer ovate valvate in bnd, tomentose.
Inner white ovate-lanceolate sub-erect aoute with saccate base, brown
pubescent. St. in 4 spirals, fil. very short broad, connective slightly

produced, anth. cells extrose. Carpels 8 tomentose close elongate with
about 15 ovules on the ventral suture. Stigma capitate.

If this is really the same as the tall tree of eastern Bengal, the
fruiting carpels {which I have not seen in the S. P.) attain 2£v and
resemble small tomentose yellow mangoes.

Fam. 4. MEMSPERMACE E.

Climbing herbs or shrubs with alt. exstipulate palmi-
nerved simple leaves with lobed or usually quite entire

margin. Fls. minute dioecious 3-5-merous in cymes or

racemes. St. as many as petals, opp. to them,
embraced by the petals, or anthers connate in a ring

Tound the top of a column. F. fl., carpels 1-6, when
ripe drupaceous with usually a very characteristic seed and
endocarp, the latter being generally a borse-shoe shaped,

often thickened and tubercled tube containing the seed,

curved round a solid depressed center.

M. fl. 4-merous. F. perianth leaves 2. Carpel 1 . . 1. Cissampelos.

M. sep. 6-10. pet 3-5. F. sep. and pet, 3-5 Carpel 1 . 2. Btephania.

Sep. 6, petals 6, stamens 6.

Pubescent. Carpels 3-6 ..... 3. Cocculus.

Glabrous. Carpels 1-3 ..... 4. Tinospora.

Glabrous. Carpels 9-12 5. Tiliacora.

1. Cissampelos, L.

1. C. Pareira, i. Htu sing, Kami-red, E. j Tejo ma&i
8, ; Akanadij 2L, Beng.
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1. Cissampelos. ] 4. MENISPEBMACEM. [ 3. Cocculus.

A slender climber "with usually peltate deltoid or broad-

ovate leaves If" by 2" to 3f by 3 ±'' with 5-6 basal nerves.

M.fl. in axillary corymbose often panicled cymes. F.fl.

clustered in racemes in the axils of large leafy bracts.

Frequent throughout the area, esp. in open and rocky valleys. Shoots

usually annual. Fl. June-Oct. Fr. Nov.-Jany.

L. obtuse, retuse or mucronate with straight or shallow-cordate base,

somewhat glaucous and pubescent beneath or both sides. Peti. l-3j-
7

.

M.fl. minute whitish Ty diam. in densely hairy cymes in the axils of
foliaceous bracts on slender shoots or 2-chotomously cymose on the capil-

lary f-1" long branches of axillary panicles. Sep. orbicular, Corolla
cupular or peltate. Anths. sessile on a short column, F. bracts large

reniform or orbicular. Drupe orange or scarlet, stone fa" long.

The plant has a long slender cylindric rhizome under J* diam.,
often branched, this is used in the fermentation of rice beer [Hi], and
in combination with Euellia forms the " Ili-ranu " of the Kole. The
Santals give the root in diarrhoea and other complaints, Camp. Pelosine,

a preparation of alkaloids derived from it, is an imperfect substitute for
quinine ; the Pareira root of the Pharmacopoeia is a,n allied Brazilian
plant.

Stephania hernandifolia, Walp. Akanadi, Beng.

Is a slender climber with somewhat peltate ovate or sab-

deltoid leaves and capitate umbels. Anths. 6 on the column.

Hedges and thickets, Prain. I have not seen it in C. N.

3. Cocculus, D.O.

1. C. villosus D.O.

A slender villosely tomentose climbing- shrub with deltoid

to ovate-oblong obtuse leaves attaining 3" by 2", smaller up-

wards and oblong on. the flowering branches, and axillary

short-peduncled small capitate cymes oi minute greenish

M.fls. TV" diam. F. peduncles 1-2-fld. Druplets dark-purple,

compressed. .

Very common over prickly bushes in the Sone valley, Paiamau, and
Extending through Hazaribagh and the S. P., but scarcer. Manbhum,
Canvp. Fl. Nov.-Feby. Fr. April.
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3. Cocculus. J 4. MENISPERMACE&. [Bebbebis.

L. sometimes with large coarse teeth or triangular obtuse or acute

lobes, old hairy beneath. Peti. &%. Petals biad. with 2 inflexed lateral

auricles embracing the base of the stamens in the M„ minute staminodes

in the F. Carpels 3 glabrous.

Tinospora eordifolia, Miers. Gurach, H.; Gulencha, Beng., is a

climbing Bhrub with succulent corky stems, entire cordate leaves and
yellow fls. in racemes longer than the leaves. It sends down numerous

fleshy rootlets from the branches. Prain says " in hedges and thickets

everywhere " but I have no record from C. N. nor can I find any either at

Calcutta or Kew.

5. Tiliacora, Uolebr.

1. T. racemOSa, Colebr. Tiliakoru, Beng.

A large woody climber with striated bark and broadly

ovate to ovate-lanceolate glabrous leaves 3|-6" long by l|-3§".

Fls. yellow in axillary racemes or panicles, females sub-

solitary on tbe branches, males usually 3-7 together. Carpels

about 10. Drupes reddish obovate laterally sub-compressed |''

long with a hard narrowly horse-shoe shaped putamen enclos-

ing a bony plate.

Rajmehal Hills (Barhait) but not common. Fl. MayJune. Fr. r. s.

L. shining, base rounded or sub -cordate, sec. n. raised beneath slender

from near the base and decnrrent on the mid-rib, finely reticulate between.
Petiole articulate at the base £-1" long- Fern, racemes l-2£ long pubescent,
males longer. Fls. 3-4-bracteolate with 3 imbricate and 3 valvate sepals

and 6 small fleshy quadrate or cuneate petals. Albumen ruminate.

Fam. 5. BERB£IUDACE£.

1. Berberis, L.

Shrubs with pinnate, or mostly dimorphic leaves, those

on main branches converted into 3-5-partite spines bearing
in their axils abbreviated branchlets with simple fascicled

coriaceous leayes. Fis. yellow, solitary fascicled or racemed,
with 2-3 appressed bracts. Sep. 3+ 3. Pet 3+ 3; 8t

t 6 opp.

the petals, anths. opening by 2 valves. Carpel 1 with a

149



1. Bebbebis.] 5. BERBERIDACEJE.

peltate stigma^ Ovules few erect basal. Fr. a few-seeded
berry.

1. B. asiatica, Boxb.

A very pretty shrub with the spines small 1-5-partite,

and coriaceous entire or spinous toothed leaves 1-3". Fls. £-|"

in short corymbose racemes. Berry purple-blue with a
glaucous bloom J*.

Parasnath 4,000 ft. Fl., Feby-April Fr. May-June. Evergreen.

Berries sometimes eaten. They are laxative.

Fam. 6. LiURACEE.

Trees (or, in Cassytna, a parasitic climber) with alt.

rarely (e.g. Beilschmiedia) opp. or sub-opp. entire leaves,

frequently clustered at the ends of the branchlets and with
a characteristic aromatic smell, frequently gland, dotted, ex-

stipulate. Fls, usually small,- greenish, regular, 1-2-sexual.

Sepals and petals usually 3 each, sub-similar, usually connate
into a 6-cleft perianth, or perianth lobes 5, occasionally

rudimentary or 0. St. in 2-4 3-merous whorls, usually 3
whorls of stamens and one whorl of staminodes, more or
less perigynous, inner fil. often 2-glandular at the base.

Anths. opening by 2-4 deciduous lids. Ovary 3-carpellary
1-celled with one pendulous anatropous ovule. Stigma usual-

ly 3-lobed. Fr. a one seeded berry or drupe, often surrounded
more or less by the swollen hypanthium. Albumen 0.

Testa very thin.

The Laurels (though not well exemplified in C. N.
species) have usually a very characteristic method. of branch-
ing, only one or two of the axillary buds from the crowded
leaves develops into a slender green shoot bare of leaves

at the base.

Trees. Perfect st. 9-12, anthers 2-celled, innermost
whorl extrorse.

L. flit, and opp., Perianth quite deciduous in
fruit 1. Beiltchmitdia,*
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6. LATJUACEM. \\. Beilscbmibdia.

Trees. Perfect st. 6-12, anthers 4-celled, all introrse.

L. usually sub-verticillate. Fl. bracts densely
imbricate 2. Actinodaphne.

L. usually alt. scattered. Bracts forming a
whorled involucre • .... 3. Litsasa.

A leafless twining parasite 4. Cassytha.

1. Beilschmiedia, Nees,

It. penninerved, opp. or alt. Fls. usually panicled and
2-sexual. Perianth tube short. Filaments of innermost
series of perfect st. 2-glandnlar at base with extrorse anthers,

one whorl of ovoid or cocdate staminodes. Fruit from
globose to very narrowly oblong or obovoid unsupported by
the perianth.

1. B. Roxburghiana, Nees. Syn, B. fagifolia, Nees.

B. fagifolia. Nees, is included- in B. Roxburghiana by
Brandis, working no doubt on a large series of specimens.

The two following varieties however look so like distinct

species that they are separately described.

Yar. fagifolia, Nees. (sp.V Katea-Ratam, K.

A large tree attaining 6 ft. girth with rather smooth light

bark, linear-oblong or oblong-lanceolate obtuse or slightly

acuminate leaves 3" by §" to 6'' by 1
J".

Fls. in short cymes

J-£" long from the leaf- scars. Fr. 1-1 J" long narrowly
oblong-obovoid purple-black.

Along rivers on the Porahat plateau (e.g. Saikata R.), rare. Fl. March
when nearly leafless. Fr. ripens May. Nearly evergreen.

L. tapering at the base, sec. n. 6-12 prs., intermediate very reticulate
and fine, raised both sides. Petiole ^-f- ". Per. lobes £-£•" linear-oblong.
Perfect st. in 3 or 4 series, usually 12, staminodes about 8 white fleshy soine-
times, 2-seriate. Testa rather coriaceous.

It is said to be a good timber.

Var. Dalzellii, Meissn. (Sp.)

A small tree with green branches, alt. and sub-opposite
shining ell.-oblong or narrow elliptic gland-dotted leaves 5*

by If" to 9 by 3", narrowed both ends, but scarcely acuminate^
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1. Beilschmtedia ] 6. LAVRACEM. [3. Litsasa.

Along streams in the S. P. Fl. and Fr. not seen.

Sec. n. distant about 7 prs, tertiaries obscure until the leaf is dried,
when they stand out both sides as very fine reticulations as in the last,

midrib strong. Petiole £"' puberulous above and buds shortly pubescent.
It greatly resembles B. assamica, Meissn. in leaf and can only be distin-
guished in the absence of inflorescence by its short, pubescent buds,
while the former has lanceolate glabrous ones.

2. Actinodaphne, Nees.

l. A. angustifolia, Nees.

A. inod.-sized tree with large i ibverticillate elliptic-lanceo-

late to oblanceolate leaves glaucous beneath and shining above.

Fls. Y diam. dioecious in silky crowded shortly-peduncled

umbels below the leaf-whorls. Fr. J -J" diam. globose

seated on the cup-shaped swollen perianth tube.

Valeys, esp. in the Saranda tract of Singbhum, not common.

Fl. Aug. Fr. Nov.-Dec* Evergreen.

Shoots tomentose. L. 5" -12'' by H-2£'' acuminate with 4-10 prs. very
oblique sec. n., the intermediate venation very obscure. Petiole §~f".

3. Litsatea, Lamk.

L. nearly always scattered and alternate. Fls. several in

an umbel surrounded by an involucre of 4-6 concave sepal-

like bracts, umbels pedicelled, again umbelled, or racemed or
fascicled, axillary or from leaf or bract scars. Perianth
lobes usually 6 but sometimes very incomplete or absent,

base or tube sometimes greatly enlarged in fruit. Filaments
of th# 3rd (and 4th, if present) whorl of stamens. 2-glandu-
lar.

I. Perianth segments incomplete or rudimentary.
Umbels clustered or corymbose, rarely racemose . 1. sebijera.

II. Perianth segments well-developed.

Umbels clustered or corymbose. Per. base not much
enlarged in fruit, tertiary nerves of L. strong
parallel 2. polyantha.

Umbels racemed. Fr. invested by the enlarged
perianth ........ 3. nitida.
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6. LAUJRACH^J. [3. Lusaka*

1. L. sebifera, Pers. €hiur, Kharw. Medh, menda, H.

A small tree "with tomentose shoots, narrowly to broadly

elliptic rarely ovate leaves quickly glabrescent except some-

times on the nerves, slender petiole,, umbels "with pedicels

J-J" long usually corymbose on slender peduncles, sometimes

few on short peduncles. Fruit black shining globose J* diam.

on the slightly enlarged perianth tube.

In valleys throughout the area but nQwhere common, also on the cool

aspects of hills. PI. June-July. Fr. ripe Oct.-Nov. Evergreen. New shoots
appear in May.

L. 3£'' by If" to 8£" by 4'' pale beneath usually acuminate, sometimes
obtuse, base usually cuneate ; sec. n. 8-10 prs. rather strong with numerous
very fine cross-nervules Petioles f-2." Receptacle and filaments densely
softly hairy or villous. St. 12-15. This laurel is often scarcely aromatic
and the glands very inconspicuous.

There are two forms or varieties :—

Var. a L. under 6'' quickly glabrous beneath, peduncles of the
corymbs J-J* only with few umbels (sometimes only 1 or 2). Manbhum
and Hazaribagh.

Var. /3. glabraria, J. D. H. Leaves attaining 8^'' more or less tomen-
tose beneath until the fruit is ripe. Peduncles attain lfc" often with numer-
ous umbels.

The usual form in Singbhum.

The wood is said to be durable and not attacked by insects but the tree
in ,C. N. is usually too small to yield timber.

2. L. polyantha, Juss. Ppjo, S., K, ; Kukur chita, Beng.;

Baglal, Mai Paharia.

A. small tree with brown-pubescent branchlets, 'strongly-

nerved ell.-or oblanceo.-oblong obtuse or sub-acute leaves

4§ ' by 2" to 9" by 4" and tomentose stout-pedicelled umbels
clustered alorjg the branchlets and axillary. Fr. ellipsoid or

ovoid J-
J" long, seated on the shallow saucer-shaped

perianth base which is £-£ " diam.

In valleys chiefly along streams, throughout the area but nowhere
common.

Fl. April-May. Fr. July~Aug. Evergreen. The leaves are renewed
in May.
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3. LIT8A2EA.] 6. LAUBACEJE. [ 4. Cassytha;

L. pubescent and glaucous beneath with 7-12 prs. strong sec. n. and
raised parallel cross nervules. Umbelg 2-several in a cluster sometimes or

a very short common peduncle, 5-6-fld. Special peduncle, in F. £—£ and
fruiting pedicels |-$". Sepals usually 5 linear-oblong nearly free. St. 9-13,

fil. hairy, reduced to 2-glandular staminodes in the F fl.

The powdered bark is applied to brnises of the body and to fractures
in animals. The seeds yield an oil which is used medicinally, Campbell.

3. L. nitida, Roxb.

A straight small or mod.-sized glabrous tree branches
low down with large shining oblong to oblanceolate leaves
12 by 3£", and long slender-pedicelled umbels in axillary

racemes. Fr. \ " red when ripe, invested by the enlarged
fleshy perianth.

Deep valleys in the Saranda forests, Singbhum. Fl. June. Fi.
Bept.-Oct. - iiTergreen.

A very distinct and handsome tree. Branchlets 5-angled glossy as
are the leaves. Nervation faint. Petiole stout |-1". M. racemes 1-4''.

F. 1-2". Pedicels f\

Fls. about 4 in an umber. Peranth tube and filaments tawny
pubescent. Tepalx unequal glabrous very glandular,

It is said to be a useful timber tree in Silhet.

4. Cassytha, L.

1. C. filiformis, L. Alag Jari, S. ; Akasbel, Beng

Amarbel, H.

A filiform leafless parasite attaching itsslf by means of

iiaustoria to Sal, Carissa and other bushes, resembling Cuscuta

but much greener. Fls. sessile TV white, with 3 broad,

ovate imbricating bracts at base, in spikes |-1J
" long.

Singbhum, Hazaribagh, Manbhum (along Barakha E.) and probably in

,-ther
' districts, locally abundant esp. near Chorparan in Hazarifcagh

-hiefly on Carissa, Holarrhena, Zizyphus and Sal. Fl., Fr. most of the

year, esp. Sept-Dec.

Stems pubescent or glabrous. Spikes pubescent from the axils of

scale-leaves. Outer perianth lobes small orbicular ciliate inner oblong

glabrous valvate. St. 3-seriate. First series petaloid with 2-cella
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6. LAWRACEM. [ 4. Cassytha, L.

adnate to linear face ; second series smaller similar dilated below ; third
series hastate with 2 glaods on the very short filament. Staminodes 3

' fleshy. Ovary tapering to a minute oapitellate stigma. Berry $'' enclosed
by the inner perianth.

Fam. 7. PAPAVERACE.E.

Herbs with milky juice. Fl. reg. Sep. 2 (or 3), Pet.

2 + 2 (or 3+3). Ovary 1 -celled with 2-several parietal

often lamellate placentae. Stigmas radiating often connate.

Argemone mexicana, L. Sial Kanta, Beng. is a prickly thistle -

like herb with yellow jnice, sinuate pinnatifid green and white
leaves and bright yellow flowers. Capsule opening at the top by small
valves.

Naturalized and very common in waste ground. Fl. Feby'June.

Papaver somniferum, L. Aphim, H. The Opium Poppy. Pis.
large usually white. Cultivated in Hazaribagh, but cultivation
recently discontinued under the scheme for the reduction of Opinm
export.

Fam. 8. CRUCIFERJE.

Herbs. Fls. racemed. Sep. 2+ 2. Pet. 4. St. 6, 4 inner

longer in opp. pairs. Ovary 2-carpellary and usually 2-celled

by a thin placental membrane. Ovules 2- seriate on parietal

placentae on the edges of the membrane.

Brassica Napus> L. var. dichotoma. Mani, K. and
B. campestris, I>. var. Sarson, Prain. Mustard.

Are largely cultivated, and form fields of a beautiful yellow
in the cold weather.

The former is rather glauoous. L. radical and lower cauline lyrate
pinnatifid 3". Sep. erect or erecto-patent. Corolla pale-yellow
under \" diam. Pod«l£" exoluding the \* seedless beak, erect on
pedicels I'

7
, glabrous.

The latter is a stouter plant with larger and hairy leaves and deeper
yellow fls. (For vars. vide Prain in M Bengal Plants ").

Fam. 9. CAPPARIDACEE.
Herbs, shrubs or trees, sometimes climbing by means of

stipulary thorns, stipules sometimes 0. L. simple or digitate.
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9. CAPPAB1DACJE2S. [2. Cappabis.

Fls. solitary umbelled or racemed, sometimes in extra-axillary

vertical rows. Sep. 4. Pet. 4, hypogynous or on a large
disc. St. 4-oc sometimes on a gonophore. Ovary sessile,

or more frequently on a gonophore or gynophore which may
become long and woody in fruit, 1-celled with 2-4 parietal

placentas and numerous campylotropous ovules. Style short

or 0, stigma depressed or capitate. Fr. capsular or baccate.

Seeds exalbuminous, embryo incurved often spiral.

Trees or shrubs

L. 3-foliolate. St. adnate to the base of the
gynophore . • . 1. 'Jratoeva.

L. simple. St. on torus at the base of the long
gynophore 2. Capparis.

Herbs
Gonophore ....... 3. Cleome.

Gonophore conspicuous . . . • • 4. Gynandropsis.

1. Cratseva, L.

1- C. religiosa, Forst. Barun, Varuna, R., Beng.

A sinal} tree very handsome in flower with 3-fol. leaves

and greenish-yellow or white flowers in terminal corymbs 5-7"

diam.

Along streams in Singbhum, e.g. along Koina R. near Salai, very rare.

Panchet in Manbhum, Camp, it with the new foliage in March and April.

Deciduous.

Twigs with white lenticels. Lflts. ovate-lanceolate or lanceolate,

gradually acuminate, pale beneath, about 4-|" by If." Petals 1-1£" with

slender claws. Gynophore 2" or more. Fr. a yellow berry 1" diam.

Sometimes cultivated in gardens, e.g. the Mission compound in

3. Capparis, L.

Trees or shrubs. L. simple often with stipulary thorns.

Petals not clawed. St. at base of the long gynophore. Ovary

1-celled (in C. N. species.) Fruit baccate, but often hard

Seeds many, cotyledons spirally rolled.

156



Cappabis.] 9. CAPTARIDACEM.

1- C. horrid a, L.f. Gaterna, £. ; Burn asaria, 8.

;

Bagnahim, Kharw.; Bagnai. Beng.

A shrab sarmentose or climbing by means of its recurved
thorns densely brown tomentose on the innovations, with
usually ovate leaves 2-3" long and white fls. 1J-2" diam.
Fls. sub-solitary or in vertical lines above the leaf-axils,

but as the leaves are often undeveloped at the time of flower-

ing they may appear panicled, Berry ellipsoid 1J* scarlet

when ripe.

Chiefly along rocky nalas. Singbhum, Manbhum, Eanchi, Palamau
(common). Fl. March-April with the new shoots. Fr. ripens Sept.-Oct.
Calyx brown or purple Filaments and petals turning pink or purple with
age. Gynophore often 2" in fruit.

2. C. sepiaria, L. Kaliakara, Beng,

A large erect or straggling bnsh (a rather extensive wiry
climber, Brain) with grey tomentose branches, sharp curved
stipulary thorns, ell. oblong or obovate leaves ^*1|" long
and small white flowers

J''
diam. umbellate at the ends of the

branchlets.

Palamau, chiefly in the dry scrubby zone near the Soane. Fl. Nov.-Dee.
L. tomentose when young, old slightly pubescent, somewhat narrowed

at the obtuse or retuse tip, base obtuse or rounded. Petiole |". Pecticels
i«i'' slender from the uppermost axils and in terminal umbels. Fr.
black pisiform F.B.I., only 1-seeded according to Eoxburgh

!

Three very common herbs of this family may be found
flowering in the rains, they are all called " Chamani " by the'

Kols. t

They are Cleome monophylla, L. with simple leaves ; Cleomo
viscosa, L. with digitate leaves and yellow fls. with 12-20 st. ; and
Gynandropsis pentaphylla, D.C. with digitate leaves and pale

purple fls. with 6 stamens.

Fam, 10. BlXkCM.

Trees or shrubs with alt. simple or digitate leaves with
minute or stipules. Fls. reg. small and apetalous or large

and showy, 1-2-sexual. Sep. 4-5 deciduous. Pet, 4-5 or
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10. BIXACM. [ 2. Bixa,

imbricate or contorted in bud. St. hypogynous, anths.

with slits or pores. Disc hypogynous. Ovary of 2-several

carpels 1-celled with parietal placentae, which rarely form

by intrusion an incompletely 2-8-celled ovary. Styles free

or united. Ovules several or many. Fr. baccate or capsu-

lar, sometimes hairy, with fleshy albumen, Embryo with

foliaceous cotyledons.

L. palmately-lobed. Fl. large yellow . . .1. Cochlospermwn.

L. simple.

Fls. 2" diam. Fr. capsular covered with soft

spines . ..... 2. Bixa.

Fls. apetalous, small. Ovary 2-8-celled . 3. Flacourtia.

Fls. apetalous small. Ovary 1-celled, or imper-

fectly 2-celled 4. Xylosma.

1. Cochlospermum, Kunth.

l.C. Gtossypium, #0. Hupu, K. ; Hopo, S. ; Galgal,

E. ; Sisibaha Vem. (Wood).

A small straight very soft-wooded tree with palmately

3-5-lobed leaves 3-8" diam. and bearing when leafless large

handsome yellow flowers 4-5" diam. which are succeeded by

large pear-shaped pendulous fruits.

On dry hills throughout the area, rare in the S. P. Fl. Jany.-March-
Tihc+March-June. Deciduous Nov.-May.

L. tomentose beneath when young, shining above. Petioles 2-8.''

Btvpules linear caducous. Fls. in few fid. terminal panicles. Pet.

emarginate. Capsules 3-4'' by 2V, 5-celled at the base, the coriaceous

epicairp and papery endocarp dehisce on different lines. Seeds, many
large reniform densely cottony.

It yields a gum and a fibre. The wood is used for torches.

Bixa Orellana, L. Latkan, H., Beng.

A small tree with cordate leaves and white and rose

coloured flowers 1-2" diam. Often cultivated in gardens.

VI, Fr. r.s.
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3. Placoubtia. ] 10. BIXACEM. [4. Xtlosma.

3, Flacourtia, Commers.

1. P. Kamontchi, L'Herit. Merhle, K. ; Merlec,' 8. ;

Kanter, S, ; Katai, H., Beng.

A tree or shrub, usually thorny, with crenate-serrate

often olive-green leaves and yellowish-green fls. }" diam.

either clustered or racemed or some also solitary in the axila

of scales or leaves. Pedicels artioulate below the middle.

Sep. 4-6 pubescent or hirsute -^frs ^ *ne ^« veiT early

disclosing the yellow stamens. Disc-lobes 4-6 rounded often

lobulate. Styles usually 4-6 small capitellate. Ovules 2
superposed in each cell. Fruit a berry §-£* diam. with as

many pyrenes as seeds.

Very common throughout the area both in the valleys and on the hilla»

and in second growth forest. Fl. Decr.-March. Fr. ripens April-May.
Deciduous juBt before flowering, but the new shoots appear with or, in

some cases, a little later than the flowers.

The fruit is very palatable.

The following forms look very distinct :

—

a (Var. sapida F.B.I. ?, the racemes' are pubescent ) Small tree or

shrub* young twigs slender reddish pubescent. L. 2\" by 1§" oblong to

obovate, glabrescent. Sec. n. 3-5 prs. Petiole f, pubescent. Hills.

0. (Var. occidentalis F.B.I.) Similar but leaves often orbicular and
permanently pubescent or tomentose beneath. Usually very thorny and
shrubby. Hills.

y. (Var. latifplia F.B.V). A tree. L. often 5 by 2f '' ovate or ovate-
lanceolate or narrow- ellip. acuminate, old glabrous except on mid-rib

beneath. Mature twigs and petioles pubescent. Sec. n. 1-2 prs. from the

base and 4-5 prs. above the base. Valleys. One specimen in Gangpur

4-5 ft. girth with leaves 3-6'' long and fr. f" diam.

4. Xylosma, Fors.

i. X. longifolium, Clos. Dandal, Katai ; Katari, IT,

A small glabrous tree, 6ften with long thorns when young,

with lanceolate acuminate shallowly toothed leaves 3-6"

Long and small greenish fls. in short axillary compoun4
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4. Xylosma.] 10. BIXACEM. [1. Casbabia.

racemes. Ovary imperfectly 2-3-celled (or 1 -celled according

to works consulted). 1 A pretty tree in fruit witk innumer-
able deep-red globose berries J" diam. on pedicels £-J*
long, articulate near the base.

Eavinea and along nalas, Singbhum (Tnia gara, Banskatta ravine, etc.)

;

Kochang, Gamble. Fl. Nov.-Dec Fr. ripens April. Evergreen. Renews
leaves Nov.

L. narrowed both endc with 6-8 prs. oblique sec. n. ; yonng somewhat
gland-serrate. Petiole £-£''. M. racemes dense |M* compound, fls. with
10 fleshy red disc glands and about 26 stamens- Bracts linear-oblong

(ovate-acum. FBI.) Stigmas 2 small capitate (or stigma capitate W.B.I.)

Ovules few parietal. Berry with coriaceous pericarp and about 6\t*|gled

seeds, seated on the persistent calyx and disc.

Fam 11. SAHYDACEA.

Trees or shrubs with alt. often distichous simple leaves

with small deciduous stipules, and often minutely punctate

beneath. Flowers small greenish-yellow or white in axillary

fascicles, racemes or panicles. Calyx-tube hypogynous or

perigynous with 3-7 lobes. Petals as many or imbricate.

St. definite or indefinite, sometimes with interposed stami-

nodes, free or united. Ovary superior or half-superior

1-celled; style 1, capitate or 3-lobed, or styles 3-5.

Ovules several, placentation parietal. Seeds few to many on

the median lines of the 2-5 valves of a locnlicidal often

succulent capsule.

Fls. fascicled, petals . ..*•'• I. Casearia.

Fls. panicled, petals present . • .2. Homalium.

1. Casearia, Jacq.

Trees or shrubs. L. distichous. Pedicels short, Jpinted.

Calyx inferior, deeply 4-5-lobed; persistent. St« 6-10

1 Flacourtia and Xylosma,appear to me to be scarcely separable as
distinct genera. The one style of Xylosma is sometimes so short that
the stigmas appear distinct.
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11. SAHYDAUJSJE. [1. Caseabia.

united into a tnbe with small petaloid staminodes or nearly
free, hypogynous or sub-perigynous. Anthers introrse.

Stigma capitate or 3-lobed. Capsnle succulent, ellipsoid.

Seeds many, with a fleshy usually scarlet aril and straight

embryo.

L. oblong, more or less tomentose . . 1. tomeniosa.

L. elliptic, glabrous .... 2. graveolens.

1. C. tomentosa, Boxb. Rore, K. ; Chorcho, 8.} Chur-
chu, H. ; Beri, Kharw. ; Maun, Beng,

A small tree, or flowering as a shrub, with pubescent or
tomentose twigs, leaves oblong or the smaller ones somewhat
ovate or elliptic, pubescent especially on the ribs beneath.
Fls. axillary on the new shoots J

v
diam. green. Capsules

soft green axillary and from leafless axils oblong 6-angular.

Very common especially in waste ground in river valleys. Fl. March-
May. Fr. April-May, Sub-deciduous Feb.-March. L. turn red before
falling.

L. from 2" at ^ase of twig3 to V by 2", obtuse entire or crenate.
Stipules caducous, petioles §-§". Sepals usually S. St. 6-10 alternating
with fleshy pubescent staminodes ; tube short. Fr. f-lj

7
. Seeds with

a scarlet aril. There are often 2-3 cymes together on peduncles
J'' long.

The fruits pounded with mud are thrown into dammed up streams
for killing fish. Campbell says that the pounded bark is applied exter-
nally in dropsy, fever and snakebite.

2. C. graveolens, Dalz. Syn. 0. glomerate, Roxb,
(according to Brandis) Beri, K. ; Nuri, 8. ; Chilla, H.
Benchu, Koderma*

A small tree with ell. or ell.-oblong or -ovate glabrous
leaves. Fls. greenish in dense clusters from the leafless axils

Fits, broadly ellipsoid §-•§" long obtuse yellow.

Common in the valleys. Fr. May-Jwie. Fr. May-July. The tree is
nearly or quite leafless at the time of flowering, the new leaves appear on
the barren branc^s about the same time but not till later en the flower-
ing branches. Old leaves turn copper-coloured in January,

Twigs glabrous. L. 4-S'-' by 2-3|" with often smaller ones at base of
the twig, very shortly acuminate entire or crenate, usually rounded at
the base. Petiole ±-\\ Sepals 5, gland dotted. St. 6-8 alternating with
linear oblong villous staminodes.
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11. SAMYDACZ2E. [Tamabix.

£. Ilomaliuin, Jacq.

1. H. nepalense, Benth.

A small tree 30-40 ft. with coarsely serrate prominently

nerved leaves attaining 6|" by Z-&" and axillary panicles of

small white flowers |-J" diam.

Singbhum, Birda Forest, rare. Fl. May-June.

Bark light coloured. Young twigs puberulous. L. ell. or ell.-ovate,

dentate with a gland in each tooth, acuminate, nearly glabrous, narrowed
into the %-!'' petiole. Sec. nerves very prominent 6-8 prs. Panicles
2-5'' dense pyramidal pubescent. ' Pedicels io'Ta''- ^s ~ densely hairy.

Calyxtvhe funnel shaped. Sepals 6-3 spreading linear. Petals as many
linear-oblong valvate, perigynous. Si. as many and inserted with and
opposite to the petals alternating with fleshy glands. Anther lobes very
short. Ovary half-inferior, hairy inside and out. Styles 3-5. Ovules

about 6 parietal, anatropous,

Fam, 12. TAMARICACEJE.

1. Tamarix, L. Tamarisk,

Shrubs or small trees with alt. scale-like often sheathing

leaves and small regular white or pink flowers in spikes or

panicled racemes. Sep. and pet. each 5 free persistent. St. 5

or 10 on the margin of a crennlate disc. Ovary free 1 -celled

with 3, rarely more, free styles dilated into the stigmas and

as many parietal placentae at the very base of the ovary.

Ovules numerous and seeds erect comose, at the base of the

3-valved capsule.

1. T- ericoides, Bottl. Jao, Beng.
f
H.

A handsome shrub with erect broom-like branches clothed

with sheathing amplexicaul minute leaves and with 2-sexual

pink us. in tenninal racemes 4-8" long. St. 10. Capsule

elongate beaked with 3 narrow-lanceolate valves.

In many of the river beds, e.g. Konor nadi, Hazaribagh ; Urnnga h>.

and Koel E., Palamau : Damada valley, Manbhum ; Sirguja, Wood. Fl.,

F . Jany.-Aug.
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Famarix.] 12. TAMAR1CACEJE.

2. T- dioica. Boxb. Jao. Beng.

A glaucous shrub or small tree with elegant weeping
branches, with sheathing leaves. The pink fls. are dioecious

in dense panicled spikes 1-2'' long. M. with 5 stamens.

Santal Parganahs, banks of the Ganges. Fl. Awj.

Fam. 13. CUCUR3ITACE E.

Herbaceous, more rarely shrubby, climbing by means of

tendrils. 1 L. alt. simple, lobed, or pedately divided. Venation
palmate. Fls. l-sexual monoecious or diocecious. Calyx and
corolla superior springing from a common elongated zone of
the torus (Hypanthium, Calyx-tube), which is often con-
stricted above the ovary. Corolla either poly-or gamo-
petalous. St, inserted at various levels on the bypanthium,
rarely 5, usually 3, two of which have 2-celled anthers and
the third 1-celled. Anthers often connate, anther-cells

straight or usually variously curved or twisted. Ovary3

usually 1-celled, the three parietal placentae often meeting in
the ovarian cavity and only separated by mucilaginous lines,

or ultimately 3-celled. Ovules anatropous, usually numerous.
Style stout with 3-5 stigmas. Fruit a berry with an ultimately-

hard outer rind (when it is called a pepo) or entirely

succulent, rarely dry. Seeds with a hard testa, exalbnminous,
with straight embryo.

The following species all belong to the tribe CucumerinesB in which
the ovules are mostly horizontal, leaves not compound, female flowers
usually solitary.

The ovarian cavity in Cucurbita and others becomes filled with a
succulent tissue plentifully supplied with spiral vessels.

The affinities of Cucurbitaceae are very doubtful. The family is some-
times placed near the Campanulaceae.

1 For the morphology of the tendril see Warming, " Systematisehen
Botanik," Sec. German, Ed. P. 367.

2 In all the genera examined by me, vit ., Trichosanthes, Luffa
Momordica, Bryonia, Cucurbita and Cephelandra the ovary is always
initially 1-celled. In some cases the apparent septum is an exceedingly
small-celled tissue formed subsequently to the meeting of the placentas, in
Luffa the septa are the ingrown placentas.
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13. CUCUBBITACE&. [1. Zehnebu.

A. Petals free or connate only at base. Flowers white

1. Fls. small. 1 Kj panthium tubular-campanulate.

Petals minute ... . .

2. Fls. large or m. s., Hypanthiun of M, long
narrow-tubular

Petals fimbriate., . . , .

Petals entire or toothed ....
3. Hypanthium funnel-shaped. Fls. 2-4" diam.

B. Petals connate atbase or nearly half-way up. Fls.

yellow. Hypanthium short.

1. Fls. large (usually over 1£" diam.), not
clustered (M. clustered in Luffa graveolens).

Stamens inserted near the mouth of the
hypanthium. Petals nearly free.

M. fl. solitary and racemed in same axil .

Fls. all solitary

2. Fls. mod.-sized, solitary on very slender
peduncles.

Corolla 5-partite. Tendrils simple . , .

8. Fl«. small or m. b., clustered (except Citrullus).

a. Anthers straight. Pedicels very short.

Tendrils simple . . • .

o. Anthers curved or sigmoid.

M. pedicels slender. Tendrils forked
Fls. solitary. Tendrils 2-3-fid .

Anthers crested. Tendrils simple . •

C. Corolla gamopetalous half-way up or more.
Fls. all solitary.

Fls. very large, yellow. Tendrils 2-4-fid .

Fls. m. s., white. Tendrils simple

1. Zehneria.

2. Trichosanthes.
3. Gymnopetalum.
4. Lagenaria.

5. Lvffa.
6. Benincasa.

7. Momordica.

8. Mukia.

9. Bryonia.
10. Citrullus.

11. Cucwm.is.

12 Cucurbita.

13. Cephalandra.

1. Zehneria, Endl.

Climbing herbs with a tuberous root. Leaves polymorphous
abounding in cystolitha (showing superficially when dry as

small pnstules). Tendrils simple. Fls. small tubular-

campanulate, monoecious or usually dioecious, in corymbose

racemes or females solitary. Peduncles frequently with a

long-stalked glandular bract at the base. Sepals minute.

1 In the Fem. the part above the ovary only is referred to unless
otherwise specified
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13. CUCVRB1TACEM. [1. Zeitnerta.

Petals small triangular -white. St. 3 free, inserted near the

bottom of the short tubular-companulate hypanthhim
;

anthers conniving, cells curved, sigmoid or transverse on a.

thickened papillose connective. Ovary 1-celled with 3
parietal placentae.

(St. normally 3, 2 with 2-celled anthers and 1 with 1-celled anther.
Fls. however have been found with 3 2-celled anthers, and again with

3

stamens bearing 2-celled anthers and a fourth stamen with a 1-celled
anther.)

1. Z. umbellata, Thw, Chengor, K. ; At, 8. ; Ban
Kundri, Beng.

Climbing or usually procumbent. Tubers spindle-shaped
1" diam. in chains and at the ends of fleshy roots. L. cordate

or sagittate with petiole under f". M. fls. J" long articulate

on slender pedicels in short dense usually corymbose racemes.

F. solitary on |-|" peduncles. Fruit ellipsoid 1J" scarlet with
red pulp.

Singbhnm, not common. Manbhum, common, Campbell. Baragaon
Hill and Sargnja, Wood. Santal Parganahs. Fl. May-July. Fr. Juiie-

Bept.

Btem angled. L. minutely denticulate (end of nerves mucronate),
glaucous beneath, base 5-7-nerved. Petioles shorter than the basa] -lobes

or auricles. There are two very distinct forms in Chota Nagpur.

(a) L. quite entire cordate or ovate with cordate base, attaining
6" by 4§".

Eocky ravines in Singbhum. Gneissic hills of western Hazaribagh.
Stems and foliage persistent, at least until after November.

(b) L. attaining 3", sagittate or halbert-shaped, with the basal lobes
sometimes again lobed. Center-lobe obtuse. Santal Parganahs, etc.

This, I believe, dies down in the cold season as I have never observed
it then,

The tubers, leaves and fruit of both forms are eaten.

2. Z. Hookeriana, Am.

L. cordate angular or 3-5-lobed half-way down but with

the center-lobe acute and the petiole longer than the basal-

lobes or auricles. Fruit globose f" diam.

Jaspur, Wood. Wood states that the root is used in fever and
diarrhoea.
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13. CUCURBITACE& [$. Tbichosanthbs..

2. Trichosanthcs, L".

Climbers, sometimeB very large. Tendrils 2-5-fid. Fls.

•finite, males in long racemes (or raceme 1-fld. in dioica)

With a solitary male or a female at the base of the raceme, or

females separate. Calyx-tube above the ovary slender

tabular dilated above. Corolla rotate, tube very short, petals,

narrow fimbriate. Filaments 3. Anthers connate (free in

dioica) Fruit ellipsoid to elongate and globose, smooth.

Seeds many, compressed, sometimes angular at margins.

Perennial, large. Eaceme with large sheath-
ing bracts 1. palmata.

Annual. Bracts minute. Anthers connate 2. cucumerina.

Annual. Anthers free. Eaceme nsually
only 1-flowered . . * ."•.,- . 3.. dioica.

1. T- palmata, Boxb. Kaubutki K. ; Makal, J2"., Beng,

A large climber with cordate denticulate often deeply lobed

leaves 3 by 5", white flowers 2|-3" diam. and bright scarlet

globose or ellipsoid fruits 2-2
J"" by 2" on axillary short stout

peduncles.

Singbhum, valleys, and on the Eanchi plateau. Palamatt (the spinulose

variety at Miral). Santal Parganahs (Junju gara). FL Aug. Jb'r. Dec
Jany. Deciduous

.

L. simple or lobed, lobes acute or acuminate, (in one variety sub«

spinulose) smooth and bright green above and minutely pitted, (usually

appearing scabrous with small round discs—cystoliths—when dry) pale,

beneath, base 8-5-nerved. Petiole 1-2". Calyx-tube 1|-2|" long. Eind
.cf fruit \

n thick, seeds embedded in dark green pulp, oblong flattened

slightly narrowed at base, H''.

Fr. and root boiled with mustard oil used for headache.

% T. CUCumerilia, L. Bir Kaita, K. ; Ban potol, Beng.

A slender succulent climber with long«petioled deeply

Cordate 5-7-angular or lobed and dentate leaves 3-47 diam.

White fls. f-li"" diam. with fimbriate petals and spindle-

shaped Bub-rostrate fruits 1-3" loug, green with white stripes^

ultimately red,

Singbhum valleys* Fl. Aug.Sepl Fr. Bept-Novi
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2. Tuicir^ANTHHi. } 13. CUCURBITACEM. [4 Lagenawa.

li. su: oth to touch above, almost velvety between nerves below, main
nerves pubescent or somewhat scabrous beneath, basal sinus very broad,
smell foetid. Tendrils 3-fid. Monoecious. Male racemes 5-8". Calyx-
tube H".

Var, anguiua, L. (sp.) Karta, K. ; Chachinda, H. The
snake gourd.

This is the cultivated form. L. 4-6" or up to 11" diam. sometimes very
deeply lobed with narrow sinuses except the basal one which is vety
broad. Fls. H-2". _

Fr. very long attaining 2 ft. and often twisted,
green with white stripes when young. There are all gradations between
this and the wild form.

3. T. dioica, Roxb. Potol, Beng.

Dioecious. Male peduncles usually only 1-fld. Fruit
oblong or nearly spherical.

" In all the provinces," Prain. I have not seen it in Ch. Nagpur.

L. ovate to oblong, not palmate. Sec. n. excurrent as small teeth.
Petiole H 7 ovlj. Fls. about f diam. white. Hypanthium very slender
2-3'' green striate with long white hairs. Sepals linea^-''.

3. Gymnopetalum, Arn.

. G- cochinchinense, Ktirz. Kaubutkila, K.

A pretty climber With bright green foliage, simple tendrils,

and white flowers 2" diam., M. solitary and racemed from
same axil. Fern, solitary, or occasionally also panicled like

the male. Corolla lobes oblong toothed. Fr. 2 V by 1 j" bright
orange-scarlet, ovoid-oblong, with 10 strong ribs when young.

Singbhumon Porahat plateau. Banohi plateau. Fl. Aug.-OcU Fr.
Bept.-Nov.

-Stems sparsely pubescent ot hispid. L. lower'deeply cordate orbicular
5-7-lobed and denticulate 2-4'/

, scabrous above hispidulous beneath, basal
lobes rounded and sinus wide, others acute or acuminate. Raceme 5-9*, .

bracts foliaceous \'\ obovate euheate, palmatisect. Calyx-tvhe curved
pubescent 1", sepals £''. Anthers connate. Fern, calyx-tube HT above
pubescent ovary. Seeds &'' by £"' ini a blackish-green pulp, somewhat
compressed, brown.

4. Lagenam, Seringe,

1. L. Vulgaris, Seringe. Suku, Eo. ; Kadu, <S. Lao, 2T.>

Beng, The bottle gourd.
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4. Lagenabia.] 13. CUCUBBITACEJE. [5. Luffa.

A coarse glandular and softly hairy monoecious plant with

2-fid. tendrils, ovate or orbicular cordate dentate leaves 7-8"

diam. 2-glanduIar at base and large solitary white flowers
3-4" diam. Ovary and yonng fruit hairy.

Largely cultivated. Fl. July-Jany.

Male peduncle 5-6'', calyx-tube |-f'' and sepals f ''. Petals nften 27 by 1"

ovate wuh excurrent mid-rib. Fern. Ovary cyiindric, villous, tube
above *vry short. 8ejpals \" linear,

Fruit (Tumba, K.) various, eaten when young, with a hard shell

when ripe, used for bottles, etc.

5. Luffa, Cay.

Tendrils 4-5-fid. Fls. monoecious. Males in long

racemes (pedicels clustered in L. graveolens) with a solitary

male or a solitary female from the same node, or female in a
different axil. Bracts often glandular. Male calyx-tube

obconic or campanulate. sepals 5. Corolla rotate from the

top of the tube or lining the calyx-tube to the base. Fila-

ments 3-5 inserted at base of corolla tube, anthers free or

in 3 groups, more or less exsert, cells sinuose or sigmoid
on the margins of the often lamellate connective. Fem.
calyx-tube scarcely produced above the ovary. Ovary narrow
ultimately 3-celled. Fruit ultimately dry with a coriaceous

epicarp and fibrous mesocarp, opening by a siopple.

The placentation in the genus becomes avile or nearly so fromth9
ingrowing of the placentas.

Fls. 2-3'' diam. Filaments 5 free inserted near
mouth of tube .1. CByyniiaca.

Fls. lj-2'' diam. Fil. 3 inserted low in the tube - 2. acuiangula.

Male pedicels clustered, ebracteate . • • .3. graveolens.

1. L- aegyptiaca, Mill. Doro, M. ; Pulu, Ho. ; GbV
tomi, H. ; Dhundul, Beng. Egyptian Loofah.

An extensive annual climber with" orbicular-ovate 5-

lobed leaves, attaining 13" by 1£" scabrous both sides or slightly

pnberulous beneath. Fls. sulphur ysllow often 3-4" diam,
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5. Luffa.] 13. CUCURBITACEM. [6. Benikcasa.

with a rotate corolla on racemes which attain 18" long. Fr.
6-18* clavate or cylindrical, not ridged.

Jungles in Singbhum, on old village sites apparently wild. Thi9 wild
form has a fruit usually under 8'', quite smooth and cylindric. Cultivat-

ed throughout Ch. Nag. Wild plant EX. Aug.-Sept. Fr. Nov.-Dec. The
cultivated often also much later.

L. sinuate dentate or denticulate usually with well marked acuminate
lobes. Bracts with 1 or more large disciform glands occupying the whole
surface. Calyx-tube short campanulate, sepals longer £-V glandular.

Fern, fl. solitary from same node as the male raceme, often abortive

2 L. acutangula, Roxb. Jui, Ho. ; Paror Jhinga. 8.

Jhinga, Ara-torui, H. ; Tita Dhundal, Beng.

L. orbicnlar, 5-9'' both ways, or broader than iong

nsnally faintly lobed or lobes obtuse, margin more or lees

repand and ennticnlate , texture of last. Fls. l|-2" diain,.

corolla inserted low down with the 3 filaments, anthers only
shortly exserted, Male racemes 6-14". Fruit with 10
sharp ridges.

Cultivated. Not found wild.

3. L. graveolens, Roxb.

L. 3* diam,, scabrous above, reniform -orbicnlar, 5-

angled, punctulate, scabrous above. Male pedicels clustered

axillary. Female peduncle short sometimes with 2-3

flowers each with a small ovate bract. Petals J*. Fruit 2'

by 1", papillose, obscurely 10-striate.

Eajmehal Hills, Roxb.; Ch. Nagpur, Prain. Fls. Sept.

Stem grooved. L. ovate to kidney-shaped. M. and F. fl. from the
same axils. M. on separate stalks, F. often sub-panicled, and peduncle brao
teate. Petals under £''. St. 5 distinct. Fr. echinate.

6, Benincasa, Savi.

1. B- cerifera, Savi. Rakhsa K. ; Kumra, Beng., H.
Resembles a Cncuvbita in its large solitary yellow flowers

and foliaceoue sepals, but the corolla is only very slightly
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6. Benincasa.j 18. CUCVBBITACEJE. [7. Momoiwica.

gamopetalous, the stamens are inserted Dear month of the
tube, the densely hairy ovary has 3 flexnose stigmas.

Occasionally cultivated, Fls. Vec.-Jany.

Hairy. L. cordate reniform-orbicular, toothed, sometimes also lobed
Tendriit forked. Fls. solitary about 2'' diam., the corolla lobes exceed-
ing the tube. Fr. hairy.

7. Momordica, L.

Tendrils simple. L. nndivided or palmatisect. Fls.

monoecious or dioecious, solitary peduncle often with a large

bract. Calyx-tube campanulate. Corolla nearly polypeta-

lons* Filam. 3. Anthers with horse-shoe shaped or con-
*duplicate cells. Style long, stjgmas 3. Fr. indehiscent or

3-valved, smooth, muricate or with soft spines

L. deeply cut. Fruit tubercled . . . 1. Cha. untia.

L. not cut. Fruit densely softly spiny . . 2. dioica.

1. M- Charantia, L. Kirla, K.; Kanchan arac' (leaf),

karla (fruit), S. ; Karela, E.

A soft rather slender climber with softly hairy stems
7-palmatisect leaves, larger 4J", and solitary flowers f-f"
diam. on filiform peduncles with 1 orbicular foliaceous

bract.

Apparently wild, hedges and roadsides in the cooler parts of Sing-
bhum. Wild in Manbhum, Campbell. S. P., common in hedges. El.
Aug.-January . Fr. Aug -Feby.

L. segments lobed or sinuate and dentate. Peduncles oxten 3£."

Petals, distiact to base, spreading. Fruit ovoid narrowed both ends 1-&''

with tubercled ribs, beaked, yellow when ripe.

Leaves as well as fruit are eaten.

2, M. dioica, Roxb. Ochen K, ; Kaksa, H.

Slender nearly glabrous. L, cordate ovate acute denti-

culate mucronate 3-4".

Fern, peduncles l|-2" bracteate above the middle.

Petals free to base, f" pubescent.

Apparently wild in hedges.. Fl. Aug.-Sept. Fr. 8egt,-0cU

Fruit eaten.
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«. Mukia.] 13. CUCURBITACF^. [10. CiiBtTLLua,

8, Mukia, Am.

1, M. scabrella, Am % Kawa-tamar, Vern. (Woad)

Bilari, E.

A very scabrous herb with simple tendrils 8-7-angular,

lobed and toothed very rough deeply cordate leaves, larger

about 4" by 3|" with petiole 2", but floral much smaller and
mostly sessile. Fls. small yellow, M. and F. clustered in the

same axils, sub-sessile, §-g-'
r diam. Anther cells straight.

Common, climbing over bushes in low jungle and open places. Fl,

Sept.-Oct Fr. Oct-Nov.

Very pretty in fruit with its clusters of scarlet berries f" diam.

The placentas and stigmatic lobes axe sometimes only 2.

9. Bryonia, L.

1. B« laciniosa, L. Kahubotke, 8. ; Pachguria, Kharw.
Mala, Beng.

A climbing foetid herb with cordate deeply palmately

3-5- lobed or partite leaves and 2-fid tendrils. Male and
fern. fls. small yellowish clustered in the same axils, pedi-

celled. Fil. 3, two double and one single anther free from
one another, cells curved or sigmoid. Fr. §—|" diam.

globose succulent green or red with white stripes.

Very common, scrub jungle and hedges. Fl. and Fr. April-Oct.

L. sometimes pedately lobed beyond the middle with narrow sinuses,
3-5'' long and broad, nearly smooth, lobes toothed or denticulate. - PetioU
1-1£". M. pedicels very slender ^-1". Fern, short. Petals TV light
yellow. Seeds in a blue-green pulp, pear-shaped with a corrugate
vertioa^l band.

Horses are fond of the fruit.

10, Citrullns, Schraden

1. C. vulgaris, Schrad. Tarboj, K. larbuz, J5T, Beng,
The Water-Melon.
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10 Citeullus.] 13. CVCVRBITACEJE. [11. Cucumis.

TJanally prostrate with rather slender stem pubescent or
hairy or nearly glabrous and with somewhat scabrid petioles.

L. 3-5-f artite with the segments pinnati6d, sinuate and
denticulate, about 6" by 5" with petiole 5", dotted beneath,

tendrils 2-3-fid. Fl. solitary, rarely geminate, on a peduncle
l|-2", monoecious. Hypanthium short campannlate, sepals

linear J". Corolla 1" diam. deeply-lobed, lobes strongly 3-5-

nerved. St. 3 distinct with sigmoid anthers. Peduncle sub-

tended at base (always?) by an obovoid entire 3-nerved
foliaceous bract £" long.

Frequently cultivated, and sometimes self-sown.

% C. Colocynthis, Bchrad. The Colocynth has very deeply pam-
ately-divided leaves 2*3'' diam. very scabrous and hispid with tubercle-
based hairs, and somewhat resembles Cucumis trigonus when wild. It
is said to occur throughout India, but I have not met with it in Chota
Nagpur.

11. Cucumis. L.

Hispid or scabrid herbs with simple tendrils. Fls.

monoecious. Males fascicled and females solitary, in the

axils, shortly peduncled. Hypanthium short. Filaments 3.

Anther cells conduplicate or only flexuose. Connective

produced into a crest above the anther. Ovary 3-septate

or septa not meeting in the middle. Style short, stigmas 3,

obtuse. Fruit fleshy.

1. C trigonus, Hoxb. Bing Dimbu, K. The wild melon.

Prostrate, with scabrous stems and petioles. Leaves
small deeply palmately 3-5-lobed to about the middle or

more, sometimes merely angular ( see var.) Corolla, \' diam.

lobed beyond the middle. Fruit smooth ellipsoid or globose

li"diam., striped green and white.

Very common on banks and waste ground throughout the area. FL,
Fr. Aug.-Oct.

L. scabrous on both sides, lobes with broad tips, which are sometimes
again hobed Peti. about J-1J*. M. fls. sometimes solitary. Ped. £''.

Calyx and cor. and ovary hairy.
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]]. Cucumis.] 13. CUCURBITACEJE. [12. Cucurbit a.

Var. a. L. sub-entire or lobed and fruit spherical. It only differs

from a feral state of C. Melo in the leaves being under 2\'' diam. and the
absence of any soft hairs. Fl. r. s.

2. C. Melo, L. The Melon and 3. C. sativus, L. The Cucumber,
are both cultivated and sometimes feral. C. Melo is distinguished from
C sativms by the smooth, not muricate fruit, and by the ieaves having
both soft hairs ar d harsh ones, while C. sativus has the hairs nearly
uniform on the leaves which are not, or only slightly, scabrid, and the
fruit is muricate. The ovary and young fruit is often densely hairy iv

both.

A variety of Cucumis with angular leaves 4£'' diam.,.fls. f-1" diam.,

frt. sparsely muricate with scattered harsh bulbous-based hairs, and the
leaves with many rather stiff hairs between the hispid nerves, may be an
escape from cultivation of C. sativns, L. It is apparently wild in the
Porahat jungles, between Nakti and Teb a. FL, Fr. Bept.-Oct.

12. Cucurbita, L.

Coarse hispid or hairy herbs witn 2-4-fid. tendrils. Fls,

very large yellow solitary monoecious. Calyx-tube campanu-
late, sepals often leaf-like. Corolla gamopetalous. St.

inserted low down, fil. 3 short, anthers connate in a column
with conduplicate cells. Style short. Stigmas large neshy,

3-5 often longitudinally lobed. Large epigynous cushio n-

shaped disc 5-lobed.

The ovary is filled with tissue and the ovules are on large swollen
parietal placentae which meet iu the axis and are recurved.

The following diagnosis of the three commonly culti-

vated species is from Pram's " Bengal Plants."

1. C. PepO, D.G. Karkaru, K. The Pumpkin.

Leaf-stalks beset beneath with rigid, pungent hairs ; calyx lobes

narrow-subulate ; leaves deeply 5-lobed, with broad sinuses between the

lobes.

2. C- maxima, Duchesne. The Gourd.

jaf-stalks with hairs uniform, not rigid nor pt

iw-subulate ; leaves not deeply lobed, sinuses na

3. C- moschata, Duchesne. The Musk Melon.

Oal
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Leaf-stalks with hairs uniform, not rigid nor pungent. Calyx-lobes
narrow-subulate ; leaves not deeply lobed, sinuses narrow.

Hairs of leaf-stalks as in 2. Calyx-lobes broad-spathulate, leafy ;

leaves very variously lobed.



13. Cephalahdba."] 13. CUCURBITACEM. [1. Moeinga.

13. Cephalandra, Schrad.

1. C. indiea. Naud. Kundri, K. ; Kanduri, Bhimb, H.;

Tela-Kucha, Beng.

A climber with obtusely-angled, lobed, or palmately tri-

partite leaves with the basal lobes again 2-fid. or-lobed. Ten-
drils simple. Fls. dioecious white campanulate about 1"

long, hairy within, ribbed. Fr. oblong narrowed at each end
or only apically, scarlet ;

green with usually 10 white streaks

when unripe.

Common. Cultivated and in hedges. Fl., Fr. July-August.

Stems 5-angled somewhat scabrous, otherwise glabrous. L. attaining 4''

diam. and 3-4'' long punctate above, with raised points when dry, denticu-
late, glabrous, 1-6-glandularl beneath near the petiole. Petiole about 1.*

Calyx-tube campanulate, lobes'oblong acute spreading. Corolla-lobes ^-£
7

ovate. St. 3 with exsert anthers. Style with 3 large 2-lobed spreading
stigmas.

The fruit is very\commonly eaten as a vegetable.

Fam. 14. MOSMNGACE^.

1* Moringa, Lamk. Horse-radish Tree.

1. M. pterygosperma, Gcertn. Manga-ara (a :, JETo) , K.

S. ; Munga, Ja. ; Sojna, Beng.

A small tree with, elegant tri-pinnate leaves and small

leaflets, white irregular flowers in axillary panicles, and pen-

dulous ribbed pods 9-18" long.

Cultivated throughout Ch. Nagpur. Fl. Jany-March. Fr. April-June.

Dec. Dec.-Feby., or new leaves in January.

Fls. 2-sexual, 1" diam. Calyx cupular with 5 linear-lanceolate reflexed

sepals. Pet. 5, anterior largest. St. 5 perfect, opp. the petals, alternating

with 5 stominodes, inserted on the disc which lines the calyx-tube.

O vary stipitate 1-celled. Ovules numerous on 3 parietal placentae. Capsule

1-oelled 3-valved, corky and with pits in the valves in which the 3-gonoue

winged seeds lie.
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1. MOEINGA. ] [1. DlLIEKIi..

The leaves, flower and fruit are eaten as vegetables, and it is usually
pollarded for the purpose of yielding the first nnd for fodder. It grows
easily from cuttings. The pungent root is used as a vesicant and has
the odour of Horse-radish, for which it is a substitute and is used
medicinally.

Fam,Y5. DILLEMACEE.

1, Dillenia, L.

Trees with large simple exstipulate leaves with strong

parallel sec. nerves, alt., often crowded at the tips of the

branches. Petiole with a sheathing base. Fls. solitary or

Modeled, white or yellow. Sep. 5 persistent, accrescent and
fleshy in fruit which they envelope. Petals 5. St. oc

anthers linear dehiscent by pores or small slits. Carpels 5-

many, united in the axis with free spreading and recurved

styles. Ovules many. Fruit globose, composed of the fleshy

calyx enclosing the indehiscent carpels.

Fls. large white. Fr. (with calyx) 4" diam. • • . 1. indica.

Fls. large yellow Fr. 2" diam. . ', . .2. aurea.

Fls. yellow mod.-sized 1''. Fr. f
'' diam 3. pentagyna.

1. D- indica, L. Korkotta, K., S. ; Chalta, Beng.

A beautiful small tree with dense crown, deep-green

leaves 8-10" by 2-4" and white solitary flowers 5-6" diam.

Prefers muddy banks of streams, but in Singbhum is only found near
villages and is probably always planted. S.T. (Wood) but I think doubt-
fully wild there also. Fl. May-June. Fr.Dec.-Feby. Evergreen.

L. lanceolate pubescent beneath with 30-40 prs. of close parallel sec.

n. each running into a strong tooth. Petiole 1-2''. Carpels 20. ;

'

The large fleshy accrescent calyces which surround the fruit are eaten
before they are quite ripe, usually after cooking.

2. D. aurea, Sm. Korkotta, Korkot, K. y S.

A small crooked tree with obovate, broadly-oblong or
ellintic leaves 12-20";by 4|-7' and a distinct petiole 1-3* long
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1. Dillenia. ] 15. BILLEN1ACEM.

It bears large solitary beautiful yellow ffs. terminating the
leafless branches, and which much resemble those of Cochlos-
permum. 1

Dry hills in Singbhum, very common in places on clay schists. Gangpnr,
Manbhum, Hazaribagh (Sitagarh hill, Koderma forest etc.) S. P. near
Silingi, hills near Morjhora. Palamau, hills between Banki and Barwadih
on trachyte, ghats near Chandwa on reddish grit. Fl. April-May. Fr.
May-June. The leaves drop at end of Jan. and the new leaves appear at
end of May.

I have cited localities rather fully from the curious fact that this tree
has never before been recorded from Ch. Nag. It is, however, easily dis-
tinguished from D. pentagyna by both habit and habitat. The leaves are
usually smaller, when young beautifully silky above, tomentose beneath
between, and densely silky on, the close sec. n. (25-50 prs.) ; spinulose denti-
culate ; adult pubescent or somewhat hairy beneath, margin sub-entire
except for the excurrent nerves. Peduncles stout pubescent 1-3" with
S-4 recurved bracts, lateral, but close to the terminal bud. Sep- |-1". Pet.
obovate-lanceo. 3" by 2". Styles 10 free i" spreading and recurved. Ovules
many 2-seriate in each carpel.

The fruit is edible and is greedily eaten by wild elephante, which destroy
the trees to obtain them.

3. D. pentagyna, Boxb. Kai, L. ; Sahar S.

(Agor and Gulgul are vern. names ace. to Wood, but Korkot quoted
in his list certainly belongs to the last. Agor is used in Monghyr.)

A mod, -sized tree with ell. or narrowly-elliptic leaves
12-36" long decuxrent below on a short petiole. Pis. very
numerous in umbels along the leafless branches.

Confined to the valleys, not very common. Singbhum, Manbhum,
Ijlazaribagh (2,000 ft. on Parasnath), Santal Parganahs. Fls. March-
April. Fr. May. Deciduous end of Feb.-May.

L. much like the last but adult nearly or quite glabrous between the
sec. n. beneath, margin distinctly repand crenate and together with the
excurrent nerves forming teeth, the base is much more tapering and most
often forms a wing on the petiole which hence rarely exceeds 1" in length
or is absent, base of leaf or of petiole broadly amplexicaul. Peduncles
slender, 1-2" ebracteate. Carples and Styles 5.

The wood gives an excellent charcoal. The fruit ijs eaten.

1 1 have found sheets of this placed under Cochlospermum in a
herbarium.
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[1. Gabcinia.

Fam. 16. TERNSTMEiTIIACE E.

This family contains the genns Camellia which includes

the tea plant, and other handsome flowering shrubs. The tea.,

C. theifera, Griff, was formerly much cultivated on the

Ranchi and Hazaribagh plateaux, but the climate of Chota
Nagpur is far too dry for it, and the tea-planting industry

has practically died out in competition with the large outturn

of more suitable localities.

For botanical characters see Introduction.

Fam. 17, GUTTIFERACEE.

1, Garcinia, L.

Trees with a yellow milky juice, opp. rarely (stipulate,

simple entire leaves usually with numerous spreading close

parallel sec. n. Fls. polygamous (or in G. Cowa usually
dioecious), usually solitary or fascicled. Sep. 2+ 2, or 5.

Pet. 4-5 imbricate. St. oc free or monodelphous, often in a
central fleshy mass with 2- or 4-celled adnate or peltate

anthers. F. fi. with staminodes. Ovary 2-12-celled with
peltate stigma. Ovules 1 axile in each cell. Fr. a berry.

Seeds arillate.

1. G- Cowa, Boxh. Soroa, Ho.*; Kowa, Beng.

An erect tree 30-40 ft, with many slender and droopirg
branches from quite close to the ground and dark shining
broad-lanceolate leaves 3-5" with slender rather obscure
sec. n. meeting in an intramarginal one. Fls. yellowish
rather fleshy usually 1-4 in the leaf axils. Fr. yellow
about 2" diam. grooved.

Along streams in the Saranda and Porahat forests, not common. Fl.
April. Fr. May-June. Evergreen.

The fruit is edible.

* Bat see footnote under Streblus as per p. 392.
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1. Shobba.] 18. DIPTEBOCARPACEJE.

Fam. 18. MPTEROCARPACE/E.

1. Shorea, Roxb.

Trees, containing resin, with alt. entire simple leaves.

Stipules caducous. Fls. in axillary and terminal panicles,

bracts often caducous sometimes 0. Calyx 5-sepalons.

Petals 5 contorted in bud, St. oc hypogynous, connective

appendaged. Ovary 3-celled, cells 2-ovuled. Style subulate.

Fruit a 1-seeded nut closely embraced by the bases of the

greatly enlarged sepals. Cotyledons fleshy unequal, one

embraced by the other, hypogeal in germination.

1. S. robusta, Gaertn. Sarjom, K., S. j Sakua, Kharw
;

The Sal tree.

Throughout the a,rea. In many of the deep valleys of Singbhum, Bonai
and Gangpur it attains 12 ft. girth and 120 ft. high, the soil being a deep
loam derived from the decomposition of gneissic rocks. On the hills of

clay schist it is a stunted tree attaining 30-40 ft., and it occurs in a very
stunted form on the top of Parasnath at 4,400 ft. elevation which is above

Jie elevation it generally attains in the Himalayan region. Large trees

are now very scarce in the other districts where the forests have been
mostly ruined and the trees are mostly coppice shoots which frequently

flower as mere bushes.

Gamble records a tree in a sacred grove in the S. P. (at Talpahari)

10i ft. girth and 120 ft. high.

Fl. March-April, in some years the flowering extends into May.
Fr. June-July. Nearly or quite leafless in March.

Stipules i-|" oblong, covering the young buds. The panicles arise

direct from the old wood and on the new shoots, the flowers are unilateral

on the branches.^ Petals with a twisted acumen, free with overlapping

bases. Filaments very swollen below.

Campbell says the best time for cutting is October, and that the timber

is then much more durable. The logs should, of course, always be barked
immediately after felling. The fuel and charcoal are excellent, and the

latter is said by the Kols to be the best available for iron smelting.

The seeds are eaten but are said not to be very wholesome. It was
previously much tapped and destroyed for resin before the reservation of

the forests. The resin (dunra, K. ; sarjom lore, 8 ) is used in medicine and
for caulking. The leaf is the usual covering of the Kol cigarette (fikr).

The seed should be sown as soon as ripe, but the earliest to fall are

usually bad. The stalks of the cotyledons are very long, and ii the

primary shoot is injured or dies subsequent shoots arise from their

axils. The first pair of foliage leaves are opposite.
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19. MALVACEAE.

Fam. 19. JULVACEML

Trees, or more usually shrubs or herbs, mostly with
stellate hairs and with very tough branches from the
strength of the bast fibres. L. alt. stipulate with palmate
venation, simple or digitate. Fls. regular usually showy,
nearly always with brdcteoles (not in Abutilon or Bombax)
under the flower which often form an epicalyx. Sep. 5
valvate usually connate below. Pet. 5 imbricate and twisted,

sometimes adnate below to the staminal tube. St. oc (only
15 in Kydia) more or less connate into a tube, from which
free ends of the filaments may grow. Anthers variously
shaped, ultimately 1-celled. Ovary 3-4- bat usually 5-

many-celled, capsular in fruit or breaking up into as many
dehiscent or indehiscent cocci as carpels, which fall away
from a persistent columella. Ovules 1-more axile curved.
Albumen scantv or 0. Cotyledons usually crumpled or

folded.

The family abounds in mucilage, and most of the species

yield a fibre.

A. Shrubs or. herbs, mostly tindershrubs. Androecium
tubular (filaments long in Abutilon sp.)

I. Carpels numerous (only 5 in one species). Ovules
2 or more in each cell. Fls. usually orange

.

. 1. Abutilon.

II. Carpels 5 (rarely 4, sometimes 6-10 in Sida). Ovule
1 in each cell. «

Styles as many as carpels. Fls. yellow or straw
coloured 2. Sida.

Styles 10. Fls. pink. Ovary cells opposite the
petals . . ... . . . .3. Vrena.

Styles 10. Fls. pink. Ovary cells opposite the sepals 4. Pavonia.

IIL CarpelB 5. Ovules 3 or more in each cell. Fruit
capsular.

Stigmas spreading. Bracteoles 5 or more . . 5. Hibiscus.

Stigmas coherent in a clavate mass. Brctls. 4-8 small 6. Thesjpesia.

Stigmas coherent in a clavate mass. Bretls. 3 large
cordate . . . ... .7. Gossypium
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B. Large or small trees. Filaments all or some free
above the base, usually pentadelphous.

L. simple or lobed. Bracteoles 4-5 . . , 8. Kydia.

L. digitate. Bracteoles 0. Fls. very large . . .9. Dombax.

1. Abutilon, Gaert.

Undershrubs more or less downy, with angled palmately-
lobed or entire leaves and orange ebracteolate flowers nsnally
1" diam. or more, opening in the evening. Pedicels articnlate.

Pet. connate below and adnate to, the st. tube which is divided
at the apex into numerous filaments. Carpels exceeding
5 (exc. polyandrum), in fruit separating as 2-valved usually
2-3-seeded cocci from the persistent axis, apex of fruit

depressed or truncate, awns or mucros, if present, on the
shoulders.

Androecium only tubular at the base. Carpels 5 . .1. polyandrum.

Staminal tube long. Carpels 15 or more.

Not hairy except the fruits, peduncles slender, socci
truncate usually shortly awned . . . .2. indicwn.

Hairy as well as pubescent, peduncles stout, cocci
rounded mnticous or mucronate . . . » 3. graveolens.

1. A. polyandrum, Schlecht.

A tomentose and hairy shrab with long-petioled orbicular

or ovate cordate acuminate leaves and yellow flowers lj"

diam. in loose panicles. Cocci awned.

Tundi forest, Manbhum. Parasnath, Anders., Campbell ! Kochang,
Gamble. Not common. Biennial or lower portions perennial. Fl. May
and r. s. Fr. Oct.

L. 4-5" repand-dentate densely shortly pubescent esp. beneath
Staminal-tube forming a hispid cone over the ovary then dividing into

about 40 long filaments. Seeds 3-4 in each carpel.

2. A- indicum, G. Bon. Mirubaha, 8. ; Kakhi, Khar.;

Kanghi, H.

An undershrub covered with a soft white close velvet

with few or no long hairs intermixed. Fls. about 1" diam.
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on very slender peduncles two to three times the length of

the subtending petioles, and usually deflexed at the joint.

Head of carpels truncate exceeding in diam. the fruiting

calyx, usually with short awns on the shoulders, stellately

hairy.

Waste ground and usually near villages in all the districts but rather

local. Fl. r. «. and np to December, Fr. chiefly Nov.-
t
Jany. Ripe

seed, however, also collected in June, and it probably flowers at most
times of the year.

L, usnally dentate and acuminate (var. populifolium, W. and A.), some-
times lobed, H-3". Stipules small deflexed. Petiole fths as long

as the blade. Peduncles solitary axillary l£-2i" sometimes appearing
sub-panicled before the leaves develop.

3. A. graveolens, W. and A. Barkanghi, H.

Suffruticose 3-6 ft. high, the whole plant covered with

a tomentum much as in A. indica, bat also with glandular

pubescence and long soft hairs on the branches, peduncles, etc.

Fls. 1|" diam. orange with a crimson centre, on solitary

axillary peduncles together usually with another flowering

branchlefc. Head of carpels rounded, muticous or rnucronate,

densely pubescent. Fruiting calyx as broad as the fruit.

Similar localities to A indicum. Singbhum, frequent. Manbhum,
Ball. Palamau (common near Japla). Fl. Aug.-Dec. Fr. Oct.-Jany.

L. orbicular cordate, entire crecate or slightly toothed 3-6" diam.
Petioles 3-6." Stipules spreading or reflexed. Peduncles usually l-^-2

v

stout Carpels 2-3-seeded. Seeds with a yellow pubescence.

2. Sida, L.

Undershrubs or sub-herbaceous,, with simple or lobed
leaves, distinguished from Abutilon by habit (smaller size

generally), smaller flowers (rarely 1") generally a paler

yellow with usually only 5 carpels and not more than 10.

Fruiting head of carpels small not depressed at the top, and
carpels awned near the apex, seed solitary. The sepals

are connate below into a 5-angled or 10-nerved cup persistent

long after the seeds have dropped.
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I. Lower petioles long, f" or more. L. ovate to orbi-

cular with cordate base mostly 1" or more long.

Erect or trailing. Carpels 5 .... 1. veronicifolia.

Erect. Hairs glandular. Carpels 5 var. glutinosa.

Erect. Tomentose. Carpels 10 ... 2. cordifolia.

II. Petioles under f" longer than the stipules. L.
variable mostly £" (i-2

v
) hoary beneath. Carpels 5 3. spinosa.

Ill, Petioles J" or less, shorter than the stipules. L.
usually narrow, but if broad ,. always with a
cuneate base.

L. pubescent beneath, 'often rhomboid or obovate.
Peduncles §-1" long 4. rliombifolia.

L. glabrous beneath, always narrow oblong or
lanceolate. Peduncles 5" or less . . 5. acuta.

1. S. veronicifolia, Lamk. Syn. S. Immilis. Willd
(F.BJ.) Bariar, &, K. ; Jnnka, Beng.

Varies from a procumbent herb on open pasture land to

an undershrub erect or trailing 1-3 ft. high, always hairy

with snb-orbicnlar or ovate cordate obtusely serrate acu-

minate leaves attaining 3|" by 2f" (only \-V on some
procumbent forms). Petiole and peduncles both slender J-2*.
Carpels mucronate or cuspidate, rarely awned.

In all situations and flowering and fruiting throughout the year, but
especially at the close of the rains.

The trailing and erect forestform is usually covered with long spread-

ing hairs as well as stellate hairs. L. 8-9-nerved at base. Fls. straw-
coloured or yellow |" diam. 1-2 axillary and loosely arranged in racemes
or panicles from the reduction of the leaves. Peduncles equal to or rather
shorter than the petioles, jointed about half way.

Yields a good fibre. L. eaten as a sag, Camp.

Var. glutinosa, Cav. (sp.) Syn. S. mysorensis, W. and A.

F.B.L)

Erect and covex^a with glutinous nairs. Carpels awned.

2. S. cordifolia, L.

An erect undershrub 2-4 ft. tomentose all over and with

thin hairs on the stem, with ovate or ovate-oblong cordate

obtuse crenate leaves 1 J" by 1' to 3'' by 2J
V with petioles about
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Jth-fths as long. Peduncles 1-2 axillary and sub-corymbose

with the lower ones attaining 1". Carpels 10-9 with 2 long

retrorsely hispid awns.

Waste places throughout the area, esp. in scrub jungles in Palamau,
elsewhere not common. Fls. Aug.-Dec. Fr. Oct.-Jany.

Easily recognized from the leaves being softly grey tomentose both
sides, they are 7-9-nerved at the base. Flower? straw coloured \

H diam.

Carpels with plaited sides and awns nearly as long as themselves.

3. S. spinosa, L.

An erect undershrab more or less stellately tomentose with linear-

lanceolate ovate to obovate or sub-orbicular leaves J-2" hoary beneath
with obtuse apex and usually cuneate base, petioles J-fths, as long as the

leaves, often with 3 tubercles at the base. Fls pale (white, Roxb.).

Peduncles equal or exceeding the netiole jointed close to the flower.

Carpels 5 beaked.

Chota Nagpur, Train. On lands recently cultivated, Roxb.

4. S. rhombifolia, L. Ipirpijon, K.

An undershrub 1-4 ft. high with stellate hairs on the

branches. L. narrowly or broadly rhomboid or obovate,

always cuneate at the 3-nerved base, 1 pale or hoary and
always more or less stellate pubescent or tomentose beneath.

Peduncles slender jointed at or below the middle, the lower

(at least) far exceeding the petioles. Carpels 5-9.

Very common and variable . In waste ground, forest glades, etc.,

throughout the area. Fl. Fr. Aug.-Dec. The following extreme forms
occur :—

a. Stems slender, often procumbent. L. broadly-rhomboid, obovate
or rounded, crenate or crenate-serrate, sometimes only £-1" hoary beneath
with stellate tomentum. Fruiting-calyx J" or less. Peduncles under ¥'

often densely clustered. Tongue of seed broad. Beak not £th as long as

the .-carpel, sometimes obsolete. In dry places.

£>. Stems erect, thinly stellate. L. rhomboid to lanceolate attaining

3i
v by \\" acuminate or not, serrate except at the cuneate base. Glabrous

above, pale and thinly stellate esp. on nerves beneath. Sec. n. 4-7 prs.

Petiole 4". Stipules setaceous equal to or usually exceeding the petiole.

Fls. solitary or few on short axillary branches or corymbose at the ends.
Fruiting calyx £'' or more diam. Carpels usually 8-9 pubescent or hispid

l But aoex of the wedge may be obtuse or sub-cordate.
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with beaks or awns half as long as the carpel. Seeds black with a promi-
nent tongue. In shady or damp localities.

Yields a good fibre.

5. S. acuta, Burm. Syc. S. carpiaifolia F.B.I. Ipirpijon,

K. ; Ipirpichig, M ; Bir miru baha, #.

An undershrub 2-3 ft. high with very tough sparsely

6teliate-hairy stems, lanceolate to obovate-lanc.serrate glabrous

leaves l|-34" by J-l" and pale-yellow flowers on jointed

peduncles which are mostly shorter than the J" petioles.

Stipules hairy linear, or one linear and one setaceoas irreach

pair, !*-J* or more long.

Waste ground. Common. Fl. and Fr. ' Aug.-Dec.

Frequently variegated with yellow. L. gradually tapering at the tip,

scarcely acuminate, base 3-nerved, sometimes rounded ; sec. n. 5-8 prs.

extending nearly to margin. Ped. jointed about the middle. Acuminate
calyx-lobes ciliate. Carpels usually 5-6 reticulate, shortly 2-beaked.

Yields a good fibre.

3. Urena, L,

Undershrubs with stellate hairs, angled or deeply pal-

mately-lobed leaves and pink solitary or clustered axillary

fls., or clusters in more or less leafless terminal racemes.

Bracteoles 5, adnate to the calyx and sometimes connate

below into a cup. Petals 5 connate below and adnate below

to the stamina! tube. Anths. nearly sessile on the truncate

or denticulate tube. Ovary 5-celled, cells 1-ovuled, stigmatic

branches 10. Ripe carpels sub-indehiscent separating from
the axis when ripe.

Carpels echinate. L. angled or somewhat lobed 1. lobata.

Carpels echinate. L. palmatifid ... 2. sinuata.

Carpels smooth. L. entire or slightly lobed . 3. repanda.

I. U. lobata? L. Bhidi janetet', S.

An undershrub 2-4| ft. high with sub-orbicular angled

or somewhat lobed leaves 2-4" diam. often broader than long
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and with a gland on 1-3 of the nerves beneath. Pink flowers
|" diam. not racemose. Carpels gl -chidiate.

Very common in forest glades and waste land. Fl. and Fr. Aug.-Bee.

L. cordate or upper on flowering branches rhomboid and acute at base.
Lobes 3-5 or more obscurely 7-9. Lower petioles long.

Yields a fibre.

2. U- siliuata. £• Mota bhidi janatet, S.

An nndershmb closely resembling the last, bnt easily

distinguished by its leaves being lobed beyond the middle
into usually 5 oblong or lanceolate segments which are

contracted at the base and often pinnatifldand serrated. Fls.
1" diam.

.Associated with the last and flowering atth<=> same time and up to
November.

Yields a fibre.

3. U. repanda, Boxb. Sikuar, S.

A shrub 2-4 ft. with stiff branches densely stellate-hairy,

roundish repand or somewhat lobed denticulate leaves 2|-3|*

diam. and pink flowers axillary and racemose. Carpels smooth,

easily dehiscent on Blight pressure.

Frequent. Fl. S&pt.-Oct. Fr. Nov.-Dec.

L. very reticulate beneath and mid-rib with a gland near the base.
Btipules setaceous. Bracteoles united into a cup below, erect linear-sub-
ulate above %-\." Calyx $", lobes linear-oblong connate fths the way up.
Cor. £-1" diam. 8t. tube 1" long.

Pavonia odorata, Willd. is an erect herbaceous glandular pubes-
cent herb with slightly 3-5-lobed cordate-ovate leaves and long peduncled
pink flowers about §* diam. clustered at the ends of the branches.
Eracteoles filiform 10-12. Carpels smooth. Chota Nagpur, Prain.

5, Hibiscus, Medik.

Trees, shrubs or herbs, usually suffruticose annuals or

with a perennial root. L. more or less palmately lobed.

Fls. axillary or becoming racemose by suppression of upper
leaves, Bracteoles 5 or more, rarely fewer or absent, free or

185



5. Hibtscub. ] 19. MALVACEAE.

connate at the base. Sepals connate at base or combined into

a 5-toothed or spathaceous calyx, valvate. Petals 5 adnate

to st. tube at the base. St. tube truncate or 5-toothed at the

top. Ovary 5-celled, ovules 3-more, style 5-fid. above.

Capsule loculicidal with often a distinct endocarp.

I. Wild species (5 also cultivated).

A. Calyx spathaceous.

1. Fls. yellow with purple eye. Bracteoles
many filiform.

Fls. mostly in terminal racemes. Casp~*e
with dense spreading persistent hairs . 1. cancellatus.

Fls. mostly axillary. Capsule with appressed
deciduous hairs 2. Abelmoschus.

2. Fls. yellow with purple eye. Bracteoles 4-5

lanceolate to ovate.

Branched from the base, slightly hispid below 3. tetraphyllus.

Stout erect unbranched, very bristly all over 4. pungens.

3. Fls. white or pink. Bracteoles very small
caducous ...... 5. ficulneus.

B. Sepals 5 nearly free or calyx 5-cleft.

1. Bracteoles not forked, linear, fls. white . 6. micranthw.

2. Bracteoles not forked. Fls. yellow with
purple eye.

Pubescent and with pungent and glandular
hairs. Capsule wingless . . .7. pandurosformis.

Villous.' Capsule 5-winged • . .8. vitifolius.,

3. Bracteoles forked. A prickly shrub . . 9. furcatus.

II. Cultivated species {vide also 5).

A. Herbaceous. Uses economical.

Calyx spathaceous. Fls. yellow. Fruit 5-10"

long 10. esculentus.

Calyx not spathaceous. Bracteoles not adnate
to the calyx . . . *. . . .11. cannabinus.

Calyx not spathaceous. Bracteoles and calyx
accrescent red 12. Babdariffa.
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B. Large stout shrubs, grown for their showy
flowers.

Bracteoles 6-7. L. ovate acuminate -serrate

above 13. rosa sinensis.

Bracteoles 6-7. L. cuneiform o^ate 3-lobed
dentate • . . • . . .14. syriacus.

Bracteoles 10. L. 5-angled cordate serrate

downy 15. mutabilis.

1. H. cancellatus, Boxb. Usungid, Eo. ; Jojo ara, Bir

kaskom, 2L, S. (names of little value).

A very hirsute or bristly herb with lower leaves sub-

orbicular, upper often sagittate. Large yellow fls. with

peduncles about 1* in terminal racemes or few also axillary.

Capsule subglobose to oblong 1-1|" very densely covered with
yellowish spreading hairs, shortly beaked. Bracteoles fili-

form very persistent |-1|" with dense spreading stiff hairs.

In forests, esp. in the hills, throughout the area, frequent. Fl. Aug.-
Nov. Fr. Oct.-Jany. It dies down after flowering.

Boot fusiform. Branches often procumbent. L. very variable from
Tound sub-entire deeply cordate coarsely crenate or dentate to acutely
lobed (but not half way down) and (upper only) sagittate with very long
linear-oblong entire auricles. Densely softly hairy . or villous above and
often with bristles on the nerves, beneath hairy and with stellate

bristles. Racemes often dense flowered with filiform 2-several persistent

"bracts at the base of the short peduncles. Capsules hirsute inside and
out. Beeds sub-reniform grey-brown £'' glabrous with curved lines of

dots. There are two forms :—o. Capsules ovoid 1-1£", bracteoles much

exceeding the'capsules. 3* Capsules oblong U-lf" often much longer than

the bracteoles. Santara Forest division. This is very apt to be mistaken
for the next species.

The root is eaten.

2. H. AbelmoschttS, £• Mushk-dana, H., Beng.

A hirsute or hispid herb with polymorphous leaves often

resembling the last. Large yellow fls. with peduncles 2-3''

or more, usually solitary axillary, occasionally in few-fld.

racemes. Capsule oblong 2-2\" beaked, with rather sparse

adpressed stiff hairs, glabrescent. Bracteoles linear |-1*

deciduous, not densely hairy.
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A rare plant in Chota Nagpur. Hundrugagh (Ranchi), Prain. Fl.
and Fr same season as last.

The leaves are often 3-5-lobed half-way down or more, lobes serrate,

sometimes very narrow. The leaves are less hairy than in cancella tus,

hairs stiff and also a few stellate bristles beneath. Peduncles clavate

above in fruit. Seeds reniform striate musky.

Var. 8agittifolillS> Kew. Herb. Nearly glabrous. L.

sagittate. j*'L and Fr. small. The fruit is at once distin-

guished from that of H. cancellatus by absence of bristles.

Hazaribagh, C.B. Clarke !

3. H. tetraphyllus, Roxb.

A herb or undershrub branched from i^e base with a thick

tap root. Branches with few short hispid or prickly hairs

and deeply-lobed leaves with sparse stellate (3-forked) hispid

hairs beneath and very few above. Fls. primrose-yellow
2£"-3" diam. Bracteoles 4-5, ovate, lanceolate or ovate-lanceo-

late. Capsule under 2'\

Ravines in the Santal P., on rocks. FL Oct.-Nov. Fr. Dec.-Jany.

Perennial. 1

About 3 ft. high only. L„ radical attain 87 diam., lobed more than
half-way down, cauline usually about 3-4" diam., deeply or shallowly-

lobed ; lobes usually 3 or 4 large and 2 smaller basal ones, ell. or oblong,

acute or cuspidate, sometimes again lobed, coarsely toothed. Petiole as

long or- fths as long as the leaf. Stipules linear £-f ". Fls. axillary and in

short terminal racemes with the bract-like stipules. Bracteoles persistent

f-f ''. Capsule oblong 1£-1J* beaked covered with glandular and pungent
hairs, 5-valved. Seeds black striate with rows of minute raised dots,

striations with thin brown hairs.

4. H. pnngens, Roxb.

A stoat erect scarcely branched herb 6-12 ft. high,

with bristly stem, palmately lobed dr angled hairy leaves

5-12" diam., and large yellow fls. 4-5" diam. in terminal

racemes. Bracteoles broad-lanceolate shorter than the large

oblong 2J-2|" long hirsute capsule.

1 Seeds of this sown by me in the Forest Park, Dehra, germinated
May-June 1907 and flowered in the cold weather of the same year. Mr.
Subramania Iyer kindly informs me that the plant is still vigorous April

1908, and looks as though it will flower again.
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In cool ravines in Singbhum and the S. P. not common, Fl. July-Oct.
Fr. Nov.-Dec.

Btems hollow often black or pnrple spotted. Lower haves 5-7-lobed and
coarsely toothod, upper 3-partite serrate hairy above, with scattered
stellate hairs beneath. Lower petioles exceeding the blade. Raceme
often 15". Bracteoles connate at base. Beeds black striate with cnrved
most minutely pubescent lines.

5. H- ficulneus> L. Naita, Ho.

A branched herb about 3 ft. with a thick taproot. Stems
with small sharp tubercles or hispid hairs. L. palmately
3-5-lobed. Fls., 1-2" diam, white with purple eye. Buds
densely brown tomentose beaked with the 5 linear points of
the spathaceous calyx. Bracteoles 4-6 caducous. Capsule

1J-1|" covered with glandular and pungent hairs. {Seeds

striate, the strise with thin brown hairs.

S. P. as an escape from cultivation, also in fields. Cultivated in
Singbhum and other districts. Fl. Oct.-Nov. Fr. Dec.-Jany.

L. somewhat hispidly hairy, not sparsely stellate, variable from lobed
to 3-partite. Stipules caducous. Peduncles 1" swollen above. Valves of
capsule with long hairs on the margin (seen after dehiscence). Seeds
somewhat as in the two last. Roxburgh, however, describes the bracteoles
of H. strictus (the same plant) as small and subulate ; Masters (in F.B.I.)
as lanceolate. They are sometimes, at any rate, short and linear.

The plant yields an excellent fibre.

6. H, micranthus, L.

An erect weedy-looking undershrub with slender branches
scabrid with stellate scattered bristles, and small ovate leaves

f-1''. Fls. \" diam. white or pink with reflexed corolla.

Capsule globose.

Waste places, not common. Fl. Feby.-June.

L. crenate or toothed, simple or- 3-lobed. Stipules §--£''. Peduncles
long slender articulate far exceeding the leaveB, usually on short lateral
branches.

7. H. pandurseformis, Burm,

A very tall herb 10-12 ft. Stems pubescent and with
pungent hairs. Lower leaves ovate and lobed, upper oblong-

lanceolate, all coarsely irregularly toothed. Fls. solitary,

axillary and sub-terminal 1-1J* diam., yellow with purple eye
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on very short Q-i") stout articulate peduncles, Ovary and

capsule densely silky.

Waste ground, Palamau and Hazaribagh (near the boundary), rare.

FL and Fr. Nov.-Jan.

L. hoary-tomentose both sides. Peti. 1-1£\ thickened above. Stipules

and bracts filiform caducous. Bracteoles 8 united into cup at base, linear -

spathulate appressed to and much shorter than the calyx which has

oblong acute 3-nerved lobes. Steds about 10 in each cell, brown, densely

pubescent.

8. H. vitifolius, L.

Usually hoary-tomentose or villous not bristly, with' simple or deeply

3-5-lobed long-stalked ovate leaves with acuminate lobes. Petiole as

long as the blade. Fls. 2-2 1'' diam. -Bracteoles 8-12 linear persistent not

spathulate. Capsule short sub-orbicular tomentose, but not with the long

hairs of the last, beaked and 5-winged.

Prain says common in all the provinces, but I have not seen it in our

area nor are there specimens in the Cal. Herb, or Kew from Ch. Nagpur.

9. H. furcatus, Boxb.

An erect undershrub, stem covered with soft down and scattered

Tecurved prickles, with entire or 8-5-lobed serrate leaves and yellow
flowers 4'' diam. Bracteoles 10-12 linear and forkfi.^

.

Pitorea, 2,000 ft. Wood.

10. H. esculentus, L. Mindijinga, K. ; Ramjinga, S.

Bindi H. Ochro, Lady's Fingers.

Erect hairy annual 4-6 ft. with cordate 3-5-lobed and
toothed leaves and large yellow flowers. Peduncles and
bracteoles about 1".

Cultivated for its unripe fruits, which owing to their demulcent
properties can be safely eaten in case" where r>ther vegetables are
interdicted.

11. H. cannabinus, L. Ji, Kotle, K. ; Dare kudrum, 8.

Tall unbranched 5-6 ft., rather prickly, with large leaves

of which the lower are entire and cordate and the upper deeply
palmate. Fls. large, over 2

W
diam. white (yellow, FJ3.L)

with purple eye.

Widely cultivated for its fibre in Singbhum. Also Manbhum, Camp,
Santal Par., Kurz. j Chatra, Wood. FL October.
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12. H. Sabdariffa, L. Arhaipila, Ho. ; Arharjorjora, M.
Arak Kudrum, S. ; Patwa, H. • Rozelle, Red" Sorre]

Erect glabrous with often purple l^ems, polymorphous usually simple
leaves and yellow fls. 2£" diani. The 8-10 linear bracteoles accrescent to
the calyx which is red and fleshy (in one variety, however the calyx iB
green), and osaaily muricate or setose.

Cultivated everywhere. Fl. r. s. Fr. Jany The calyces are maae
into a jelly, and the leaves are eaten.

13. H. rosa-sin$nsis, L. Joba baha, 8. is a well-known ornamental
shrub usually with scarlet or crimson fls. Called Shoe flower from the fls.

having been used to black shoes.

14. H. syria eus, L. Usually taller and more slender, the leaves
Bub-rhomboid and fls. usually lilac with purple eye.

15. H. mutabilis, L. A very large deciduous shrub, of which the
handsome flowers open white and turn red by evening.

6. Thespesia. Corr.

1. T. Lampas, Dalz. Reke, Ho. ; Bir katsom, or Kaskom
K., S. ; Bon.-kapsi, S. ;

(both these names mean the wild or
jungle cotton, a common epithet of these shrubs somewhat
resembling cotton)

An erect shrub 3-5 ft. high with palmately 3-lobed

leaves 4-5'' diam. and terminal solitary or 2-3 large yellow

flowers 4-5* diam. with crimson centre. It closely resembles

Hibiscus, but the styles are not divided above but end in a
club. Capsule woody sub-globose or ovoid, girt at base by
the calyx-tube, not widely dehiscent.

Very common in the forests throughout the area. Perennial and
deciduous or often dying down to the root, and shooting out again at the
end of May. Fl. Aug.-Oct. Fr. Oct.-Dec.

Young parts covered with brown tomentum. L. sometimes simple
softly pubescent beneath, hairy above, base cordate or rounded, mid-rib
with a gland near the base beneath. Peduncles swollen above with 4-8

subulate or setaceous deciduous bracteoles.

Yields a Btrong fibre. The root and fruit given in gonorrhoea, Camp.

Goesypium herbaceum, L. Katsom, K. ; Kaskom, S. Cotton is

cultivated, but not on large scale, in Ch. Nag. The leaves, bracteoles
and calyx are sprinkled with email blaok glands. Seeds covered with,

cotton wooL FL NovrJany.
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8. Kydia. Roxb.

1. K. Calycina, Roxb. Bita-goinr, K. ; Poska Olat', 8.

;

Derki, Kharw ; Pula, Baranga, E.

A moderate-sized tree, or (var. ?) often flowering as a
shrub, very handsome when bearing its pure white large

panicles of flowers. L, sub-orbicular palmately 5-7-nerved

stellate pubescent or tomentose and always with a gland on
1-3 of the nerves beneath. St. in a column with 5 spreading

arms, each bearing 3 or 4 anthers. Bracteoles 4-6 spreading

enlarged and persistent in fruit J-j*.

Throughout the area in valleys and on hill slopes. Fl. Sept.-Nov. Fr,

Dec.-May. Deciduous in March.

L. 4—6" diam. sinuate, angled, or somewhat lobed with strong parallel

sec. nerves. Petioles 2-3". Fls. polygamous f" diam. Petals obcordate,
very long clawed, densely pubescent (at least in the shrubby form),

adnate to the staminal tube. Bracteoles oblong or oblong-spathulate,

downy and glandular. Ovary 3-celled, cells 2*ovnled. Styles 3 hairy

with peltate stigmas.

9. Bombax, L.

1. B. malabaricum, D.G. Edel, E., &»• Simal, H,
The Silk Cotton tree.

A large tree with prickly trunk and branches (when
young), 5-7-digitate leaves, and large scarlet flowers which
mostly appear when the tree is leafless. Capsule ovoid 5-7".

Generally distributed, chiefly in the valleys. Fls. Jany.'March. Fr,
March-May. Leafless Dec-March or even to April.

The tree is easily transplanted when 2-3 yrs. old, but it is largely eaten
by elephants and cattle. The cotton which thickly lines the inside of the
capsule is used for stuffing pillows. The wood is now largely used for
tea-boxes in the Duars, but it requires careful storing or it develops a bad
smell due to a fungus. Immersion in water improves its durability.

Fam. 30. TIUACE^E.

Characters of the leaves, hairs, etc. of Malvaceae, but
leaves rarely deeply lobed. Fls. often small, without bracteoles

under the flower. Sep, 3-5, usually free. Pet. as many,
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rarely 0, free, usually imbricate. St. (sometimes few in

Triumfetta aud Corchorus) free or sometimes 5-adelphoas.but

not united into a tube, often on a gonophore ; anthers 2-celled.

Ovary 2-10-celled. Ovules anatropous. Frt. various, often

drupaceous or deeply lobed. Seeds 1-many, exarillate, usually

albuminous. Embryo straight or slightly curved,

A. Aethers globose or oblong, opening by slits.

Trees or shrubs. Petals usually with a glandular
base. Fruit drupaceous, smooth . . . . 1. Grewia.

Shrubs or herbs. Fls. in dense cymes. Pet. eglan-

dular Frt. dry echinate 2. Trxu,njetta.

Annuals. Peduncles 1-3-flowered. Frt. capsular . . 3. Corchente.

B. Anthers linear, opening by pores. Fr** drupaceous.

Treea 4. Elwocarpvu.

1. Grewia, L.

Trees, shrabs or rarely undershrubs with stellate pubescence,

simple 3- 7-basal-nerved serrate or serrulate leaves aud yellow,

rarely white, flowers in axillary (not panicled in C. N. species)

sessile or stalked umbels. Petals shorter than the sepals, the

base usually occupied by a large gland with a pubescent rim.*

St. numerous on a short gonophore (but see- Note), Ovary
2-4-celled. Style 1 with 2-4 spreading stigmas or multifid

peltate stigma, Ovules 2-several in each cell. Fruit often

lobed of 1-4 pyrenes enclosed in a succulent or ultimately

fibrous mesocarp. Pyrenes 1-2-seeded, Seed albuminous
with large flat thinly-fleshy cotyledons.

The number of species is greater according to some authors than
those here retained, esp. in the asiatica series. The extreme forms of

these variable groups can no doubt be easily distinguished, but the way in
which others have been repeatedly changed about from one cover to
another in herbaria by those who maintain their distin "tness a3 species

shews how many intermediate and connecting forms exist. Whether the

*Note.—The glandular area at the base of the petals may be absent/ a*

was nated by Sir D. Brandis, who founded the species leptopctala on this

character. The absence of the gland is, I find, always correlated with
the reduction of the gonophore and I hold the character to, be variable in

certain species.
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extreme forms of such groups in the present state of evolution of the
series should receive specific rank is of course a matter of opinion, in the
absence of data as to their constancy.

A. Fls. white, or sepals first white then turning

colour inside. 'Shrubs {exc. 4 ) Top of gono-
phore (or top of pedicel in 2) ciliate or hirsute.

L Stigma capitate of radiating long papillse.

Pet. under £" half, or not half, as long as

sepals. Gonophore and sometimes pedicel

pilose above.

Peduncles very short. L. ovate-oblong or

ovate-lanceolate • . . • 1 hirsuta.

Peduncles slender. L. lanceolate or linear-

lanceolate Var. helicterifolia.

II. Stigma with 1 linear arms. Petals over half

an long as sepals -. ... 2. pilosa.

IIL Stigma peltate, more or less lobed. Fls. with
sepals over £''• Petals rarely half as long.

L. large sub-orbicular. Frt. large globose.
A shrub . 3. sclerophylla,

L. lanceolate. Frt. didymous or 4-lobed.

Usually a tree . . . . . 4. Icevigata.

B. Fls. bright yellow. Stigmas peltate entire, lobed,

or somewhat fimbriate on margins when old,

sometimes 2-fid (in 8). Gonophore, when
present, pubescent or tomentose above (rarely

almost hirsute). Ovary villous.

I. Tree. Fruits mostly didymons, small. Peti-

oles over 4" (exc. on very small leaves)

slender (or thickened at top). L. glabres-

cent, very oblique or auricled at base.

Stipules mostly falcate with auricled

base.

Peduncles usually shorter than petiole and
usually numerous ..... 5. tiliazfolia-

II. Fruits globose. Petioles stout uniform or
clavate, short (rarely over £" in very large

leaves). L. never auricled at base, often

oblique.

Stiples subulate, linear or with setaceous tip

(rarely some with subauricled base when
young).

(a) Peduncles long (ap to 1£") j slender and
usually erect. Fl. buds ellipsoid or ob-
long, over i'' or if smaller then leaves
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20. TILIACEM. [1. Qbswia.

about as broad as long, old green beneath
(in C. N.),not (or very shortly) acuminate.

Tree, cultivate^ (always?). L. subrotund.
Petiole H" 6. asiaticct.

Undershrub. L. oblong, orbicular or obo-
vate. Petiole under £" . . . . 7. sapida.

(b) Peduncles unequal, rarely 1" long, usually
divaricate. Leaves ovate to oblong, never
as broad as long, sometimes persistently
white or tomentose beneath, 5-7-nerved.
Fl. buds globose or oblong, under £".

Very tomentose. Buds globose. Fls. large.
L. ovate, usually white beneath . .8. elastica.

Less tomentose. Buds oblong. Fls. smaller
with peduncles not longer than pedicels.
L. oblong, finally green beneath . . var. vestita,

(c) Peduncles very slender. L. narrow, lanceo-
late, rarely narrowly oblong or lanceolate-
ovate, permanently white beneath but
never coarsely tomentose, often only
3-nerved. Usually a shrub . . .9. RotMi.

1. G. hirsuta, Vahl (Em. polygama, F.B.L, polygama
Roxb. P 1 pilosa, Eoxb.?) Seta beli, K. ; Seta kata, Seta andir
S. ; Kukur bicha, H. ; Gursukri, Kharw.

A slirub 1^-3 ft. hjgh, usually with many stems from the
root, tomentose cr stellately villous all over, with linear-

oblong to ovate-lanceolate or broadly oblong serrulate very
shortly petioled usually acuminate leaves stellate-tomentosa

beneath and also closely stellate above when young. Fls.

polygamous or 1-sexual, buds ovoid under
J-

. Fr. pilose

with long deciduous hairs, fleshy with a crustaceous rind.

Throughout the area, chiefly in open forest, common. Fls. July-Sept,
Fr. Nov a-Jcmy.

Very variable. The following forms occur :—

G. hirsuta proper, (G. hirsuta Eoxb. and perhaps G. pilosa,

Eoxb.)

1 G. pelygama, Roxb. is net the narrow-leaved shrub described under
that name in the F.B.I, and by Duthie and others. Roxburgh's original
figure shews Lroadly-lanceolate leaves and very short poduucles aa in
hirsuta proper,
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1. Gbewta.1 20. TIL1ACEM.

L. lanceolate to ovate-lanceolate, hoary and densely clothed with stel«

late aud pilose-stellate hairs beneath, hairs deciduons above leaving a
simple base. Peduncles few, or clustered, eqnal to petiole. Pedicels as

long. FIs. < pening white, turning light-yellow and finally brown. Sep. £ to

nearly \" Pet. T
'

5"-nearly |" oblong entire, blade not much longer than the
rland. M. nonophore cylindric bnt slightly expanded into a sinuous rim
bove, top densely pilose, stamens 45 or more much longer than the hairs.

Herm.fl: gonophore not margined, hairs rather longer than the stamens.
Ovary hirsute. In fruit the hairs at the top of the gonophore spread
beneath it.

Form «. L. oblong, suddenly acute or acuminate, sometimes wider
.jpwards and 3-lobed, green or scarcely hoary beneath, base often oblique.
Smgbhum and Palamau.

Form 3. L. much larger, often i>" by 2", mare membranous, preen
beneath. Palamau and Hazaribagh.

Var. helicterifolia, Wall Svn. ft. angustifolia, Wall, 6. polygama
F.B.I, non Roxb.

As in G. hirsuta proper but stems slender, leaves very narrow, almost
white but not tomentose between, the raised nerves beneath, 2£-4" long,

under V broad. Peduncles 1-4 slender, attaining 1£". M. st. about 30
only. St. in the herm. fl. slightly exceeding the hairs.

Common in scrub jungle in the west of Palamau.

Form y. L. linear-oblong, under £" broad, often 3£" long with
peduncles longer than petioles, but otherwise as in hirsuta proper is

intermediate. Mr. Witt has sent a similar specimen from Nimar, C. P.

The fruit of all varieties is pleasant eating, and is given in diarrhoBa

and dysentery.

A decoction of the leaves is also said to be used, Watt Die.

2. Cr. pilosa, Larnk.1 Syn. G. carpinifolia, Roxb. nou
Jus8. Gursukri, Kharw. ; Gursikri (Sirgnja, Wood). *

A large straggling shrub with branchlets, leaves and
inflorescence hirsute with stellate hairs, not villous. L,

oblong or sometimes slightly buoader upwards, suddenly

Darrowed to the tip,' or more rarely acuminate. Fl.-buds

oblong mostly constricted in the middle J-|" long before

opening. Stigmas 4 linear spreading. Style stellate. I rt.

closely covered with very short stellate hairs.

1 Lamarck's description seems at first excellent, except that the fruit

desmbed is that of hirsuta. The plant is certainly "Wight and Arnott's

G. pilosa, Lamk. Mr. Drummond has, however, pointed out that Lamarck's
mlosa is not this plant at all but G. orientalis, L.t and he considers that

the one here described is G. oommutata, D.C
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Hazaribagh, at Pachamba, Camp. ; Parasnath, Anderson ; Sirgnja,
Wood ; Eancbi (at Kuru ghat), Wood. Very rare. Fls. July-Oct. Fr.
Dec -Jany.

Easily distinguished in flower, similar to some states of hirsuta in leaf
it may however be distinguished by the stiff not softly villous hairs on the
branches and fruit which break off with age leaving a stellate base, also
by the remarkable short medianly constricted terminally dilated cup-
shaped gonophore which is recognizable in fruit and after this has fallen.
Mr. Witt in forwarding excellent specimens from the Central Provinces
points out that the bare straggling habit, and especially the square stems
below make it very easily recognizable in the field.

L. 2'' by 1" to 4'' by 1\" with rounded or sub-cordate base, often doubly
serrulate. Sec. n. 4,-5 prs. Petiole i"= Peduncles few £". Sep. §-§*.
Petals more than half as long bifid. Anthers with a few long hairs. Otoary
hirsute.

3. G. SClerophylla, Soxb. Syn. G. scabrophylla, Eoxb.
Gaphni, K.; Tarse Kotap, S.

A coarse bushy shrub about 4 ft. high with large roundish
or broadly elliptic leaves. Fls. large white 1-1^" diam. Frt.
globose §-L" diam. with 4 rugose pyrenes.

Singbhum, on wooded slopes; Manbhum, Camp, and Watt (under G.
villosa). Fl. May-Aug. Fr. June-Nov. the dried fruit may be often found
up to Feby. of the following year along the branches below the leavea.

Branchlets stellately tomentose, young densely shaggily tomentose. L.
4-6'' by 3-5" often slightly lobed, serrate or denticulate, scabrid above and
stellate pubescent beneath, base rounded with 3 strong and 2 weaker
nerves, cross nervules prominent. Petiole %-l" (in C. N.) Stipules linear
caducous. Peduncles and pedicels about \" or shorter, pet. obovate
white about Jrd as long as sepals, sometimes notched. (In Campbell's
No. 8712 the sepals are unusually short, only £".)

The fruit is eaten.

The distinction of the fruits of Grewia into fleshy and those with
crustaceous rind is not tenable in the field. The rind of this species only
becomes crustaceous or coriaceous when old or dry, the rind of hirsuta,
described as fleshy in. the F.B.T. is crustaceous when fresh.

4. G. l3Bvigata, Vahl, Gara Bursu, K. \ Marang jowar,

S.

A small tree with shortly pubescent slender branchlets,

narrow leaves green both sides usually 3-6" by 1J-2", and
white flowers 1-1 J" diam., succeeded by simple didymous or

4 lobed green fruits, drupels J-f" diam.
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Singbhum, Manbhum, Ranchi, Hazaribagh (Panchet), and S. P.

Especially frequents the vicinity of streams at 1,000-2,000 ft. elev. FL
June-Oct. Fr. Dec.-Feby. Evergreen.

L. narrow elliptic or oblong-lanceolate acuminate serrulate attaining

in favourable localities 9" by 3", slightly stellate beneath, base acute 3-

nerved. Sec. n. 3-5 prs. oblique, cross nervules distinct. Petiole J-J*\

Peduncles f-1". Pedicels £-f
w

. Buds \" long or more. Sepals 3-nerved

J-f" long. Petals less than ith as long orbicular or quadrate glandulsu.

with very small blade.

5. G. tiliaefolia, Vahl. Syn. G. asiatica, var. tilisefolia,

Brandis. Jang Olat', S. ; Dhaman, Ahsing, K. ; Dhaman,
Kharw., E.

A tree with very broadly ovate to obovate obtuse or

shortly cuspidate usually crenate (more serrate with age)

glabrescent leaves with the cordate base usually auricled on

one side, slender petioles nsually thickened at the top, mostly

falcate stipules and pednncles usually much shorter than the

petioles. Gonophore or long or short.

Fruits mostly didymous,

Fl. April-June* Fr. Oct. Very common.

c tilicefolia proper. L. large 5-7-nerved mostly auricled

on or a side, 6" or more long at the time of flowering, crenate.

F'' Ae\-V, only very youug tomentose. Stipules falcate

sew cordate ab base. Peduncles \-J" nsually numerous and

mu<- . shorter than the petioles. Buds shortly ellipsoid to

oblong somewhat tomentose, ribbed. Sepals under \".

(Vahl's type shews the leaves fully developed while the plant is still

In flower, 6-7" long, nearly glabrous, with 5 primary nerves and very

distinct cross nervules. Petiole $-§*. Peduncles few below but fl.-buds

crowded above. Buds 2-4 mm. -' long ellipsoid tomentose ridged, buds
however, vary much in shape according to age. Fls. small, but too

crumpled for measurement.)

Common throoghout the area.

j8. L, only half-developed at the'irme of flowering, oblong to oblong-

ovate with often sub-regular base but very falcate and sub-cordate

fltipules. Peduncle* very numerous. Fls. larger. Sep. over |". Bud*
oblong.

Singbhum. Palamau.

y. L. not over 3£* • the time of flowering. St pules only falcate

while young. Buds globose and tomentose (sometimes ellipsoid jus*

before expanding). Fls. larger. Sepals over V oblong.
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Palamau. (also Central Provinces).

3. L. very membranous, oblong to ovate with sub-regular or oblique
baBe, half developed only at the time of flowering. Stipules linear or
only slightly falcate. Peduncles few very slender and often as long as
petiole, about |". Buds oblong. Linear bracteolee sub-persistent (they
are usually very caducous).

Santal Parganahs.

The wood is the most highly prized of all the species in

Chota Nagpur for banghy poles, etc. The branches are

lopped for fodder.

6. G. asiatica, L.} Olat', 8. ; Pat-dhaman. Kharw.
Phalsa, H.

A tree with tomentose shoots, very broadly ovate or sub

orbicular obtuse or shortly cuspidate leaves with regular or

usually oblique very rarely cordate base, sharply (often

doubly) serrate leaves, tomentose when young. Petioles short

£-|" uniform or clavate, usually stout. Peduncles several

long slender, about twice length of petiole. Gonophore Jong.

Fruit globose.

Cultivated in Chota Nagpur for its fruit, Hazaribagh, et«*. WL+Jfay
Fr. June.

The C. N. plant is certainly G. asiatica of Roxburgh, but somewhat
differs from the Linnean type. This was collected at Surat by Braad, aud
was almost certainly a cultivated specimen. It has tomentose shoots, sub-
orbicular cuspidate sharply doubly serrate leaves about 3

V
long i still

young), white beneath, with 5-7 primary nerves. Petiole about f rather
slender and clavate. Stipules sharply subulate about as long. Peduncles
up to 1" long. Buds very broadly oblong. According to a note by Braad
(kindly translated by Dr. Daydon-Jackson) the berries are red and sour
(this corresponds to an unripe condition).

The C. N. plant has leaves about 4", sometimes slightly lobed, more or
less permanently pubescent beneath but t/reen, petioles stout, buds up to
£", and much larger flowers. Peduncles up to 1". Petals usually 2-fid.

Drupe purple when ripe %-\" diam.

7. G. sapida, Rogcb. Syn. G. Campbellii Watt (in

Descriptive Catalogue). Barsa pakor. 8
A n undershrub with more or less perennial shoots (if not

burnt) from a woody rootstock, with broadly oblong to sub-

orbicular or obovate rounded or obtuse serrate leaves often

•with cuneate 5-nerved base, very short petioles xVi"> lanceo-

199



1. Gbewl ,] 20. TILIACE2E.

late or subulate stipules, and very long peduncles |-1|*.

Bads large clavate, j" or more before opening. Drupes
globose, sometimes somewhat lobed with 1-3 1-seeded
nuts.

Singbhum, RTanbhum, Hazaribagh and Palaraau on the hills and fire-

lines, or in scrub jungle annually burnt. Fl. April-June.

Like asiatica and elastica this species shows a series of forms from
glabrescent (in C. N.) to white or white-tomentose (in the U. P.) or
brown-tomentose (in the Sikkim Terai). The C. N. form (var. Campbellii)
has shoots with few stellate hairs. L. attaining 4

' sometimes sub-lobate,
very rarely acnte, with. scattered stellate hairs, nearly glabrous except on
the nerves when old. Peduncles hispid, usually 3-fid., pedicels $-%''.

Sepals about §". Pet. %' usually 2-fid. Drupes £'\

The fruit is eaten.

8. G. elastica, JRoijle (em. G. cinnamomea, Gamble
G. vestita, Wall.) Syn. G. asiatica pro parte Brandts. Gonyer
K. ; Nanha Olat ', 8.

Tree with tomentose shoots, ovate oblong or elliptic

acuminate serrate or serrulate 5-7-nerved leaves tomentose
when young and often- persistently white or tomentoso
beneath when old, with oblique base but not cordate. Petioles

short (usually under §" in large leaves) stout uniform or only
slightly thickened upwards. Stipules linear to setaceous,

more rarely subulate. Peduncles few to many usually stout

tomentose and divaricate, but sometimes slender in var. y.

Bracteoles narrowly linear or setaceous, more persistent than
in asiatica. Buds sub-globose to oblong. Gonophore present

or absent. Fruit globose under J" diam.

Throughout Chota Nagpur. Fl. April-May. Fr. Oct.-Jany. Campbell
and Watt say that vestita (the tree referred to is elastica proper) is VGry
plentiful on the summit of Parasnath at 4,500 ft.; but as far' as
Parasnath is concerned, it nowhere occurs below 3,500 ft., its place at the
lower elevations being taken by G. asiatica (G. tilirefolia?). On
the Tundi Hills both specios grow side by side at an elevation of
1,500 ft

The typical G. elastica, Boyle, is a very tomentose form with ovate
leaves, found chiefly in the north-west Himalayas. Leaves on some shoots
will attain 11 inches. Typical G. vestita, Wall, is a green form with
oblong leaves, short peduncles and smaller flowers, found chiefly in Nepal
and the Eastern Himalayas. The following forms occur in C. N.

a. elasiica proper. Branches often drooping. Shoots shaggily tomen-
tose when young with, tomentum white or (var. cinnamomea) tawny or
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rufous. Twig? reddish when old. L. 3-5" obliquely broadly ovate acumi-
nate or acute, persistently white beneath when old, serrulate. ("Royle's
type is lobed). Stipules broadly linear or subulate. Petioles about |*.

Peduncles £-£''. Bracts linear or subulate. Buds large globose ver-
tomentose. Sepals persistently tomentose without about f-|*. I
oblong I-3I". Stigma capitate with much lobed or fimbriate margin or
deeply 2-fid. with lamellate branches. Fruit \''.

Singbhum, frequent in the forests : Manbhum, Tundi hills and
Hazaribagh, especially on Parasnath.

Well described by Campbell and Watt as a " small, much branched
tree crowded with ovate oblique acute or aouminate leaves, densely
rufescent, hoary beneath, above deep dark preen. Foliage thick dark
coloured. Fruit less tban £", 2-seeded."

P. Less tomentose. L. becoming quite green beneath, but permanentlv
Btellately puberulous, attaining 6£" by Zi". Singbhum.

y. vestita (Bengal Plants, not typical). Less densely tomentose or

villous than in a. L oblong or narrowly ov.le 3-6", scarcely cr ver?
finely tomentose, ultimately green or hoary beneath, finely acuminate.
Stipules as long as petiole linear to setaceous, but sometimes with sub-
auricled base. Peduncles slender §-f".* Pedicels shorter than peduncles.
Buds obiong or clavate before openinsr. Bracts setaceous. Sep. rh^"
Pet. linear or linear-oblong »-W-

Singbhum, frequent. (Some specimens, e.g., Singbhum No. 152 witn
leaves hoary beneath are placed in G. excelsain the Gal. Herb.)

5 vestita, Wall, is more densely brown-villous on twigs and
peduncles. Peduncles very short and pedicels equalling or exceeding
them- Oblong-acuminate leaves stellately villous beneath. Sep. -aV^V*
Pet. •£-" linear-oblanoeolate. Not seen in C. N.

The wood is much valued, but not quite as much as is that

of tilicBfolia,

9. G-, Rothii, D-C. Syn. GK <?xcelsa, F.B.I, non VaU,
G. salvifolia, Roxb. non Heyne.

Bursu, K. ; Cheli, K (f . Watt) ; Bichra (Sirguja, f. Wood).

A pretty shrnb or, rarely a small tree with hoary branch-

lets, oblong-or ovate-lanceolate or lanceolate, rarely oblong or

lanceolate-ovate, acuminate serrulate or crenulate 3-5-Derved

leaves always beautifully white beneath, short petioles rarely

over \". Stipules broadly linear to linear-subulate (nevCT

setaceous as in elastica) equalling or exceeding the petiole.

Peduncles 1-6, very slender, f-1", with usually 3 very slender

pedicels clavate beneath the flower and linear bracts J* long.
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1. Gbbwia] 20. T1LIACJSJB. [ 2. Tbifmjetta.

Gonopbore distinct, finely tomentose above. Ovary long-

villous. Stigma not deeply lobed. Fruit about ¥\ sub-

persistently hoary, rarely lobed, ultimately purple.

Singbhum forests, common ; Palamau ; Santal Parganahs ; Sirguja
and Jaspar, Wood ; not reported by Campbell from Manbhum ! Fl. ApriL-

Bepl. Fr. June-Oct, Evergreen.

a. Rothii proper. A shrub with the bright-yellow flowers often borne

in great profusion. Twigs purple when old. L. lanceolate to ovate-lan-

ceolate, never lobed, 2-3" but attaining 4-5" by 1$'\ acuminate rarely

acute. Peduncles £-f ", pedicels £-$''. Sepals J" linear or linear-oblong.

Pet. about J" entire oblong, blade li-2 times the claw.

Distribution as above.

3. A tree. L. often lobed, ovate-lanceolate to broadly oblong with

broad base mostly 5-nerved, attaining 4$ by 2", serrulate or sometimes

even coarsely serrate, in one specimen blunt. Peduncles sometimes 6\

and 3-t-fid. Santal Parganas.

G. Bothii, is one of the woods used by the Kola in producing fire from

dry sticks.

8. Triumfetta, L.

Herbs, undershrubs or shrubs with simple or iobed serrate

leaves, and small yellow flowers in dense cymes or fascicles.

Fascicles axillary or running into terminal spikes from the

reduction of the upper leaves. Sepals and petals 5. Sta-

mens 8-15, on a fleshy lobed glandular torus. Ovary 2-5-

celled. Cells 2-ovuisd. Style filiform. Stigma 5-toothed.

Fruit bristly or with hooked spines, indehiscent or capsular.

Seeds 1-2 in each cell.

1. T. pilosa, Both,

A shrub 3-6 feet high with stellately hairy sterna and

simple ovate lanceolate subcordate leaves, softly stellately

hairy both sides. Oonsnicuous in fruit from the heads of

hooked spines.

Shady moist woods in Singbhum. Pis. Sept.-Nov. Pr. Nov.-Jany.

The flowers close in afternoon.

SteUate km on stem with red bulbous bases. L. attain 6" by 2f*

pale and densely hairy beneath. Petiole |"-2" Stipules ±". Sepals & -**

linear stellate-hairy apiculat©. Petals hnear-oblong or oblanceolate i*

spreading. Stamens 10. Fruit f"-l" diam. including the i"-j" long spinaa

Celled 8-eoeded. Spines hairy all round (glabrous one aide, FMJ.^
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2. Tbiumfetta.] 20. TILIACEM.

2. T. rhomboidea, Jac%. Chikti, H.

A herb, or undershrub 3-4 feet with more or less pubescent

branches and 3-lobed 5-7- nerved leaves, stellately hairy espe-

cially on the ribs beneath. Fruits pubescent \" diam.

including the minutely-hooked spines.

Throughout the area, attaining its largest size in damp shady places.

Fl. and Fr., Oct.-Jany.

Stems usually more pubescent on one side. L. t lower with round base

attaining 5£* by 5'', 3-lobed and coarsely toothed with a petiole np to 4"

long. Upper leaves gradually smaller and uppermost lanceolate. Fls.

fascicled axillary and running into terminal spikes. Bep. linear * *

apiculate. Pet. oblong or spathulate, somewhat shorter.

Yields a soft glossy fibre. Mucilaginous.

The following species of Corchorus, viz., acutangulus, Lamk. with

narrow winged capsules and 3-fid beak ; fascicularis, Lamk. with nar-

row leaves and beaked capsules ; olitorius, L. and capsularis, L. are

found outside the forests. The last two give the fibre known as Jute. C
capsularis, Kaskomrau, 8. with globose capsules is found sometimes
apparently wild, the others are all probably truly wild. They flower in

the rains. C. olitorius, Vern. Hatempa, Bo. Bir Narcha, 8. is eaten as

a vegetable. It has broad ovate serrate leaves some, or all of them with a

slender tail each side of the base, and a linear long-beaked capsule

with transverse partitions between the seeds.

Elaaocarpus serrarus, L. A tree with evergreen foliage and
axillary racemes of white flowers with laciniate petals is sometimes grown
in gardens.

Fam. 21. STERCULIACEiE.

Chaiacters of leaves, hairs, etc., of Malvaceae but fls.

often zygomorpbic, l-2-sexual or polygamous. Petals some-
times absent. St. sometimes definite and anther-cells always

2. parallel or divergent. Ovary sessile or stipitate, of 2-5

carpels loosely united and follicular in fruit, or connate into

as many cells, rarely carpel 1 (Waltheria). Ovules anatro-

pous. Frt. capsular or follicular. Cotyledons leafy. Alb.

present or 0.

A. Petals 0. St. column bearing a head or ring of

anthers. Carpels in fruit distinct follicular.

L. simple or digitate ..... 1. Btereulia.

203



21. STEliCULIACEJE. [1. Stebculia.

B. Petals present. Carpels not follicular in fruit,

(but see Helicteres)

I. Fil. completely connate into a tube, or free
above. Ovary on a long gynophore

Anthers and staminodes Bubsessile on the dilated
tnbe 2. Helicteres.

Free part of filaments and staminodes long and
filiform ... .... 3. Pterospennum.

II. Stamfms with the filaments only connate below.
Ova' y sessile

Stamens" very many. Shrubs . . . .4. Eriolaena.

Stamens 15 fertile, staminodes 5. Herb . . 5. Pentapeies.

Stamens 5. Staminodes 5. Petals appendaged 6. Buettneria.

Stamens 5. Petals spathulate. Ovary 5-celled 7. Melochia.

Stamens 5. Petals oblong-apathulata. Ovary
1-celled 8. Waltheria.

1. fcterculia, L.

Trees, characters as above. FIs. polygamous. The 5

follicles stellately spreading in fruit, sometimes dehiscing

jong before the seed or seeds are ripe, so that these ripen

fully exposed

1. L. angled or palmately lobed.

L. shallowly 5-lobed tome ntose beneath. Lobes entire.

Pis. very small greenish-brown. Inflorescence densely
glandular . . . 1. urens.

L deeply 5-7-lob,ed tomuitose beneath lobes again
3-lobed rarely entire. FIs. \'' diam. yellowish with
pink centre- ........ 2. villoma.

L. 3-lobed or in young plants deeply 5-7-lobed glabre-
scent. FIs. scarlet 3. colorata.

% L. digitate. FIs. dull orange . . . .4. foetida.

1. S. urens, Rozb, Teley, K., S., Telhec ', 8. ; Kaunjii,

Kharw., Gulu, IT.

A large or mod.-sized tree with thin papery bark which
appears white in the distance and gaunt spreading branches

narked with la ge scars. Panicles 4-7" densely viscidly

pubescent. Fla.
J-*

diam. Follicles pungent with bristles.
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L Steecclia.] 21. STERCULIACEJB.

A conspicuous feature of the dry rocky hills of Ch. Nag. and less so

in the S. P. Fls. Dec-Feby. Fr. April. It drops its leaves in Nov. Or

Dec. and often remains leafless until the May storms.

L. 9-16" both ways not deeply lobed (never half-way down) but
usually broadly 5-cuspidate, base deeply cordate rounded. Petiole 6-12''.

Fls. reddish-brown tomentoso outside, green inside the oblong acute lobea

which are bearded within at the base, and crimson inside the tube.

It yields a gum "used by the Santals in throat affections ". Camp.
The seeds are eaten. The bark yields a fibre.

2. S. Villosa, Roxb. Sisi, K., Ganjher, 8., Walkom, Pir-

onja, If. ? ; Sisir, Oraon ; Udal, Kharw., >H. ; Baringa. Gond.

A large tree with pale but not popery bark. Branches

with large scars. Panicles pendulous 9-1 1" rusty pubescent.

Fls. y diam. membranous. Ripe follicles tomentose, scarlet

inside.

Essentially a tree of the valleys. Singbhum,. frequent, but not com-
mon. Parasnath, in Hazaribagh. Palamau. S. P. Probably in other

districts. Fl. Jany.-March. Fr. May-June. Leafless Dec-May.

L. appressed villosely-tomeutose beneath 9-16'' both ways, usually cut

to the middle, lobes caudate or again 3-partite ; base deeply cordate.

Petiole as long as leaf. Seeds several brown with a black shining aril, $-£.

A very strong fibre is obtained from the bast which accounts for the

scarcity of the tree in some places. The wood is now used for tea boxes

in the Duars, it is a very bad fuel. The tree coppices freely ; the seed3

germinate soon after falling in June.

3. S- colorata, Roxb, Sisi, K. ; Udal, S. ; Sisir. Oraon.

A large or mod.-sized tree very beautiful in flower when
the numerous panicles resemble masses of scarlet coral. In

fruit it is easily distinguished by the very membranous green

or rosy follicles which open widely, bearing one seed on one

or both of the margins.

Valleys in Singbhum ; Manbhr.ro, Hanson, Campbell ; Tamar, Wood ;

Parasnath. Neterhat 2,500 fc. (talamau) Gamble! S. P. (Mahuag&rhi
Gamble.)

Fls. March-April. Fr. Apiil-May. Leafless Jany.-May.

Bark grey. L 6-12". with only scattered stellate hairs beneath. In

young plants very deeply 7-lobed or partite (Campbell's No 9792 is

almost certainly this), in old trees usually with only 3 caudate lobes and
deeply cordate base. Fte. f" clavato, orange-scarlet stellately tomontoso

frith pedicels and rachis of panicle of the same colour.

Yields a strong fibre,
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I. Stebculia.] 21. STERCULIACEJE. [3. Ptebospebmfm.

4r. S. fcetida, L.

Has been introduced into Purnlia. It was also reported by..Anderson
from Parasnath

!

PL 1|" diam."red and yellow or dull pnrple in narrow panicles 6-12*

long, and with a most offensive smell, Brandis. FI. April-May.

3. Helicteres, L.

1. H. Isora, ^- Poto-porla, sinkari, K. ; also called

Goinr from a confusion with Grewia ; Petcamra, 8. ; Aitem,
Kharw ; Maraphal, H.

A shrub or small tree with obliqne nsually cordate broad-

ly oblong or rounded pubescent 5-7-palmi-nerved leaves,

scarlet lateral zygomorphic flowers 1|" long, and a woody fruit

of 5 spirally rolled carpels on a very elongated gynophore,
tardily follicular when ripe, and dehiscent along their inner

edge.

Very common and often gregarious both in the valleys and especially

on northern aspects in the hills. Fls. April-Dec. Fr. Oct.-Jany., bnt the
open carpels may be found up to June, Deciduous in March and renews
leaves in April.

Bhoots softly villous. L. rarely symmetrical, bifarious 3-6" often scabr-

ous above, densely stellate pubescent beneath, often somewhat lobed,
eerrate. Petiole £|*. Peduncles axillary or extra axillary 2-4 together
dhort. Calyx $-f" oblique, stellate. Petals reflexed. Btaminal tube embra-
cing the gynophore cupular above and 5-toothed.

The root, bark and fruit are given for colic, Camp.

3. Pterospermum, Schreb.

1. P. acerifolium, Willd. Muchu kundi, K.; Mach-
kunda, S.

A large handsome tree with large palmately-nerved cor-

date leaves white tomentose beneath and large white "flowers.

Capsule oblong woody 5-valved with winged seeds.

Doubtfully indigenous. Messrs. Campbell and Watt believe it to be
BO in the Tnndi forest. It is commonly planted near villages thioughout
the area. The name Muchokunda is Sanscrit and is the Hindi and
Bengalee name for P. auberifolium, Lam.
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3. Pteeospebmum.] 21. STERCULIACEJS. [ 4. Ebiot^kjl.

Fls. March-July. The capsules open at the time of flowering in the
following year. Evergreen.

Rusty tomentose. L. 6-15", lobed entire or coarsely toothed. Fls.,

regular or sub-regular. Sepals 4-5". Petals 3H4" linear-oblanceolate.

8t. 15, shorter ' than the staminodes, with filiform filaments and linear
anthers. 8taminodes 5, 3£-3£" long (including tube), pubescent, filiform

slightly clavate. Capsule rough.

4. Eriolrcna, D,C.

Trees or shrubs with paimately-nerved leaves and regu-

lar yellow flowers axillary or panicled, bracteolate. Calyx
spathaceous, 5-toothed or partite. St. tube short with many
anthers, cells parallel. Staminddes 0. Ovary sessile 5-10-

celled. Style with as many spreading stigmas. Ovules

many. Capsule woody looaiicidal. Seeds winged above. The
woody peduncles are often sharply flexed in fruit.

Bracteoles pinnatisect large 1. HooJceriana.

Bracteoles entire or lobed very small and caducous . 2. quinquelocularis*

1. E. Hookeriana, W. 8f A. Bundun, Uidbulung, Hake-
homo, K. ; Guaguli, 8, ; Ponra, Oraon,

A shrub or small tree with the new shoots densely, stel-

lately scaly, leaves white tomentose beneath 3-6''. Yellow
flowers l|-2* diam., 1-few on axillary or extra-axillary long

peduncles. Capsule tubercled, ovoid.

Common on the hills in Singbhum, Manbhum, Hazaribagh and Pala-
mau. Also found in the Santal Parganahs ; Sirguja, Wood.

Fls. April-June. Fr. Nov.'Jany. New leaves at time of flowering

L, broadly cordate coarsely toothed shortly acuminate, base 7-9

nerved. Peduncles from the axils of deciduous bracts or of the young
leaves, rarely terminal, far exceeding the petioles at the time of floweinng,
2-4", either simple and 1-fid. or branched and few-fid. often with 1-2 or
a whorl of pectinate bracts about the middle. Bracteoles 3 laciniate J-|

v
.

Calyx ovoid crowned by the free tips of the valvate sepals in bud, tomen-
tose.

The wood is strong and used for axe (hake) handles. The bark is

oaid to yield a good fibre.

2. E. quinquelocularis, Wight. Bhawat, Yern. (Wood).
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4. Ebiol^na.] 21. STERCULIACEJE. T6. Buettnbbia.

Much resembling the last but the flowers in large ter-

minal panicles exceeding the leaves and the bracteoles as

above. The capsnle also is smoother and more oblong.

Parasnath, Prain ; Jaspur, Wood.
Ponltices of the root cures wounds, Wood.

Pentapetes phoenicea, L. Barebaha, 8., is a branched herb 2-5

ft. high, glabrous, or with a few scattered hairs, easily recognized by it3

long lanceolate sharply toothed leaves 3-5" long with only 1 primary nerve.

Fls. large, red nodding on short 2-flowered peduncles. Capsule sub-

globose, bristly.

In wet fields, not common. The root is used medicinally, Camp.

6. Buettneria, L

Trees, shrnbs, or herbs, sometimes climbing, with simple

entire or toothed leaves. Fls. purplish small or minute cymo*e.

cymes often umbellate and panicled. Petals with a hooded

base and variously shaped horns or appendages. Stamina!

tube short with 5 fertile anthers and 5 stami nodes. Ovary
5-celled, cells 2-ovuled. Capsule globose more or less echinate,

septifragally 5-valved.

1. B, aspera, Colebr.

A large woody climber (or tree ?') with large cordate

sub-orbicular or oblong leaves with 6 basal nerves, and the

minute flowers in axillary hoary cymose panicles.

Rajmehal Hills, Prain. Fl. May-June.

L. glabrescent shortly acuminate with 4-6 prs. sec n. above the basal.
Sep. triangular valvate, lurid purple-green. Pet, linear blackish with
yellow pilose horns on the back, Clarke. Capsule 1±" diam. 5-celled with
long curved spines.

This plant is described as a tree in the F.B.I, and in Bengal Plant6.
All the herbarium sheets (I have seen none from Chota Nagpur), which
bear remarks as to its habit describe it as scandent.

2. B. herbacea, Moxb.~ Idel sanga, K. ; Deku sindur, 8.

A branched berb with a perennial woody rootstock, distant;

ovate-lanceolate acuminate toothed leaves 1-2
J" long and

axillary cymes of small purplish flowers, remarkable for the



6. BtfBTTKEBiA.] 21. STEHCTJLIACEJE.

long slender tips and-2-fid appendages of the petals. Capsnle

softly spiny, J" diam.

Kooky ground in the forests, and also sometimes in the open. Fl-

Aun.-Oct.

The rootstock is ground and rubbed on swellings of the legs by the

Kols. It is a^o nsed in combination with Bael fruit, hesel gum, and
Banyan root in cholera and diarrhoea. 'It is given in the female com-
plaint known in Sautali as pordhol, ' Camp

Melochia eorchorifolia, L. Thuiak'. B. An undershrub with
oblong-ovate serrate plaited leaves 1-3" long with rounded or cordate
base. Fls. small white or pink collected in dense heads. Calyx tube £*

eurrounded by 4-5 bracteoles J-|* long. Capsule depressed globose, pubes-
cent, 5-grooved.

Common in waste places, bunds of rice-6elds, etc. Fl. and Fr. r.s.

The leaves are eaten as a'vegetable and the 6tem yields a fibre.

"Waltneria indica, L. A perennial hoary-tomentose undershrub
9-4 ft., partially dying down in Rome situations and shooting out again
in May and June. Leaves velvety-ovate or ovate oblong sub-plicate

toothed with 5-nerved base, larger 2|" by ]£", rarely 3
V
long. Fls. yellow

or pink in axillary sessile or stalked dense capitate cymes with small
lanceolate bracts and also running out into Jeafless spikes. Petals ^-i
narrow oblong, with a long claw. St. tube with 5 oblong anthers without
staminodes. Capsule TV" ovoid villous 2-valved with 1 black seed.

Especially on recks in open dry jungles, also common in waste land.

Fl. r.s.

Fam.23. EUFHORBIACEjE.

Trees, shrubs, or herbs, sometimes with milky juice. Leaves

alternate (exc. Trewia) simple (exc. Bischofia), usually

stipulate. Fls. small or minute, 1-sexnal, rnoncecious or

dioecious. In Euphorbia reduced to single pedicelled stamens
and naked ovaries surrounded by an involucre. Perianth 0,

single or double, usually sepaloid. St. 1-6 or numerous ;

often central in the flower, with or without a pistillode.

Anthers 2-celled, usually small on a broad connective. Ovary
superior of 3 carpels and 3-celled, more rarely of 2 or many
carpels and cells (only 1-celled in Antidesma spp.), often

3-iobed. Styles or stigmas as many as the carpels, some-
times 2-fid. Ovules 1-2 in each cell, pendulous from the

inner angle. Fruit usually capsular of three or more 2-
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22. EUPH0RB1ACEJS.

valved cocci, or a drape with a 1-more-celled putamen. Seed
sometimes aril late or with a caruncle. Embryo straight with
flat foliaceous cotyledons in a fleshy albumen, very rarely

exalbuminous with fleshy cotyledons.

T. Cells of ovary 2-ovuled.

A. Male fls. reduced to single pedicolled stamens,
surrounded by a calyx-like invoiucre, which
sometimes also includes a solitary pedicel l«d
ovary.

Trees, shruDs, or herbs, often fleshy, with milky
juice 1. Euphorbia.

B. Fls. not reduced to single stamens and pistils.

1. Tribe Phyllantheaa. Perianth 1-2-seriate.

Petals sometimes present. St. 3-6 (sep.

and anths. 4-12 in Glochidion spp.) free

or connate. Ovary 2-many-celled. Fls.

fascicled, rarely few in the axils. Stigmas
not dilated. The leaves are often small
and distichous, the twigs bearing them
simulating pinnate leaves, the resemblance
to such being very striking when, as is

often the case, the whole twig is deciduous.

(a) Petals present, very small. Sepals
valvate. Stamens united into a column
below.

Ovary 2-celled. Fruit a drupe « . . .2. Bridelia.

Ovary 3-celled. Fruit dry, ultimately dehiscent . 3. Cleistanthus.

(b) Petals absent. Sepals imbricate.

(i) Calyx 4-6-lobed or partite, campanulate
or spreading. St. 3 or more.

Disc 0. Styles united in a column round a depressed
center. Frt. multilocular capsular . -4. Glochidion.

Disc of small glands. Stigmas sessile or sub- sessile.

Frt. baccate 5. Kirganelia.

Disc of distinct scales (exc. P. Emblica). Styles

slender. Pistillode .6. Phyllanthus.

Perianth sub-petaloid. Styles slender recurved
connate at base. Pistillode large . . .7. Flueggea.

(ii) Calyx of male swollen, sometimes
thickened round a minute mouth,
St. 3.

Male calyx turbinate or hemispheric . • .8. Breynia.
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22. EVPHOHBIACEM

Male calyx rotate or disciform

liii) Calyx 3-6-lobed or partite, not swollen.

St. 2 or more, free. Ovary 1-4-celled.

Stigmas dilated or if minute, then

flowers racemed. Disc or annular,

sometimes lobed bnt never of dis-

tinct glands. Frt. a 1-2-celled drupe.

Fls. in axillary clusters spikes or

racemes (M. axillary clustered and
F. sub-solitary in 10).

2-3-celled. Stigmas dilated .

Ovary 2-4-celled. Stigmas dilated.

9. Sauroput.

Styles and stigmas

Fls. panioled. Frt.

St. 2-3. Ovary

St. 4 or more.
Fls. clustered

St. 2-5. Ovary 1-2-celled.

minute. Fls. spicate

2. Leaves trifoliolate.

baccate

II. Cells of ovary 1-ovuled

A. Calyx valvate or imbricate in bud. Petals present

in male or both sexes.

1. Fls. in spikes or racemes. Stamens indefi-

nite.

Trees or shrubs. Eacemes axillary and terminal.

Petals villous .... .

Glabrous cultivated shrubs with ornamental leaves.

Racemes axillary

Tomentose undershrubs. Eacemes axillary. St. 5-15

2. Fls. in terminal 2-3-chotomous cymes.
St. 8-many ....

B. Calyx valvate in bud. Petals. 0. Styles long,

often 2-multi-fid.

1. L. opposite. M. fl. racemose. F. solitary

or few. Large tree ....
2. L. alternate. Fls. spiked, raoemed, or

panicled. Stamens many.

(a) Filaments not connate in bundles. L.
.3-5-palmi-nerved.

Anther-cells 2 erect slender. F. fls. with large bracts

Anther-cells 2 globose. Trees or shrubs •

Anther-cells 3-4 (rarely 2), or anther 4-valved. Trees

Anther-cells 2 adnate on the sub-reniform anthers.
Undershrubs

(o) Filaments connate in bundles* An-
ther-cells sub-globose divergent.
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10. Puiranjiva.

11. Cyclostemon.

12. Antidesma.

13. Bischofia.

14. Croton.

Codiceum.

15. Chrozcphora

16. Jatrcpha.

17. Trewia.

18. Acalypha.

19. Mallotus.

20. Macaranga.

21. Baliovpermum*



2a, JUUPEORBIACE.E. [ 1. EUPHOBBIA.

22. Homonoia.

23. Ricinus.

24. Gelonium.

25. Tragia.

26. Sapium.

L. narrow. Fls. spicate. Shrub ....
L. very broad palmi-nerved. Fls. panicled. Oastor-

oii plant ... . .

3. L. alt. pellucid punctate. Fls. in axillary-

contracted cymes or clusters, or sub-
racemose. Stamens numerous . .

4. L. alt. St. 1-3. Herb usually scandent,
with stinging hairs ....

C. Calyx of male open in bud. St. 2-3. An
introduced tree

Manihot utilissima, PohL Taresan, 8. The Cassava. A soft-
wooded shrub with tuberous roots and Simal-like digitate leaves is occa-
sionally cultivated.

1. Euphorbia, L.

Trees or shrubs, often with swollen fleshy thorny branches,
or herbs, always with milky juice. M. fl., a naked pedicelled

stamen. F. fl. a pedicelled 3-celled ovary with 3 styles.

The males are clustered in a calyx-like 4-5-lobed turbinate

or disciform or campanulate involucre, the lobes of which have
swollen glands at the sinuses which sometimes develop a
petaloid limb. One F. fl. i3 usually iucluded in each involu-

cre, the first of the cyme being generally male, and subse-

quent ones 2-sexaal. Capsule of three 2-valved cocci separ-

ating from a columella when ripe.

Of the several small herbaceous species, the commonest is E. piluli-
fera, L. Pusi-toa, K,, 8., (Cat's milk), an erect (or, in one variety,
prostrate) herb 6"-2 ft. high, with opp. shortly petiolod very oblique sor-

rulated leaves £-l£ 7 long. Involucres in axillary and terminal dense-
flowered sessile or poduncled cymose heads. The root is given to allay
vomiting, Camp.

Fleshy small trees
thorns.

or shrubs armed with stipulary

3-5-wingedBranchlets prominently sinuately
Stipular thorns in the sinuses.

Branchlets somewhat 5-angled from the sub-
confluert prominences. Stipular thorns on the
prominences (tubercles) ....

Branchlets u rete, tubercles flat, not confluent

Fieffhy small tree or shrub, without thorns .

Cultivated -hi*ub, not fleshy, bearing brilliant

red leaf-like bracts

212

1. antiquorum.

2. neriifnlia.

3. tficulia.

4. Tirucalli.

5. pulchei'rima.



1. Euphobbia.] 22. EVFRORBIACEJE.

1. E. antiquorum, L. Etkec', S.

A shrub or small tree np to 20 ft., usually leafless, or

leaves few and deciduous, obovate-oblong with rounded tip.

Involucres 3-uate, forming short-peduncled' cymes in the

sinuses. Styles 2-cleft.

Occasional in village hedges. Given as a cure for cough, Camp.

2. E. neriifolia, L. Etke, K. ; Etkec', S. Syn. E. ligu-

laria, Roxb.

A shrub o^ small tree 6-15 ft. with sharp stipular thorns

on sub-confluent tubercles, arranged in vertical or spiral lines.

L. usually present, narrowly obovate or obovate-oblong,

usually acute. Involucres 3-nate in small short-peduncled

cymes l§-2" long above the leaf-scars. Style 3-lobed.

Apparently wild in western Palamau, among' rocks. Frequent in

villages.

Fl. Feby.-March. Deciduous March-Jxme.

This is perhaps the E. ligulata which is referred to as being common
along the Soane, in the Himalayan Journals.

The cymes begin as single male! receptaclos, bearing two ovate-lanceo-

late bracts at the base of the short stuut pedicel. In the axils of these

arise two » turbinate receptacles bearing female flowers,_ and again sub-

tended by a pair of bracts' as long as the involucre, which are 3-lobed,

mid-lobe being somewhat fimbriate.

3. E. Nivulia, Earn. Etke, K. ; Etkec ', S. ; Sij, Beng.

A tree 15-30 ft. high with thick rugose corky bark below

when old, and spreading often whorled branches. Branchlets

terete armed (or some unarmed). Prominences absent or

represented by flat corky areas* L. obovate or oblanceolate to

spatlmlate -obovate, 4" by 2|" to 9", by 3J* with rounded or

slightly retuse tip. Style columnar, 3-lobed.

Frequent on barren rocks in Singbhum, Palaman and the Eajmehal
Hills (un trap). It is sometimes also grown in villages, and is the true

Etke of the Kols, who take the milky juice as a violent purgative in casea

of fever.
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1. Euphobbia. ] 22. EUPHORBIACE32. [ 2. Bsidblia.

Fls. Feby.-April. Fr. April. Leafless usually Feby.-June.

' Branches often jointed. Btipulary thorns §-J." L. pale beneath, nerves
only visible by transmitted light. Involucres yellow usually 3-nate in
cymes from above the leafscars, and near the ends of the branches.
Old cymes about twice forked 1£'' long with yellow involucres. Young
with a central sessile disciform male and two lateral funnel-shaped
female, or central neuter with linear-spathulate staminodes. Anthers
purple with yellow pollen. Bracteoles between the stamens numerous
fimbriate, as also in the last, between the fls. and inflorescence of which
and of E. Nivulia good distinguishing characters are still wanting.
Capsule \'' broad, on a pedicel f.

4. E. Tirucalli, L. Siju, Beng.

A small tree 12-20 ft. high. Prain says quite naturalized in the western
parts of Bengal. I have rarely seen it in C. N. It is a native of Africa.

The branchlets are slender quill-like.

5. E. pulcherrima, Willd. The Poinsettia, a well-known garden
plant, with brilliant scarlet leafy bracts surrounding the cymes of involu-

cres. Fl. Nov.-Feby.

2. Bridelia, Willd.

Trees or shrubs, sometimes scandent, with entire usually

strongly nerved leaves and small monoecious or dioecious

flowers in axillary clusters, or the clusters in terminal spikes.

Calyx 5-lobed valvate persistent. Petals 5 shorter than the

sepals, inserted outside the prominent annular slightly peri-

gynous disc. St. -5 on a gonophore with the pistillode. Ovary
2-celled. Styles free or partially connate, or stigmas sessile.

Fruit a drupe with a 2-celled stone, ultimately splitting into

two 1-seeded 2-valved (always ?) pyrenes.

1. Erect trees with very strong parallel sec. nerves
and straight cross nervules.

Nerves 15-20 prs. Clusters axillary and in long
spikes. Fr. globose 1. retusa.

Nerves 8-16 prs. L. broadly obovate. Clusters all

axillary. Fr. ellipsoid or oblong . . . .2. montana.

Clusters axillary and in short spikes. L. elliptic

acuminate. Fr. ellipsoid 3. puhescens.

Large scandent ahrub. Venation as in 1 . .4. stipularis.
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2 Bbidblia.] 22. EUPEORBIACEJE.

3. Small tree or a shrub. Leaves only 1-3", rarely
6 r

, sec. n. not very strong 5. tomentosa,

1. B. retusa, Spreng. Karaka, 11. ; Kaka, Ho.
j Karke

anum, Kadrapala, S. ; Kaj, kaji, Kharw,

A small tree usually with long conical thorns on the trunk
when young, stiff ell.-oblong strongly nerved leaves, glabrous

or pubescent, grey or glaucous beneath, and dioecious or
monoecious fls. in axillary and spicate clusters.

Common in all the districts. Fl. Aug.-Oct. Fr. Nov.-Jany. Evergreen.

L. shining above, sometimes somewhat obovate, always acute with
rounded base, 4" by 2" to 10" by 4£'', usually somewhat pubescent beneath.
Petiole swollen $-$''. M. fls. pedicelled. Petals of M. obovate coarsely
toothed, of Fern, entire. Calyx $'' diam. in frt. Fr. i'-'-^" diam. greenish-
yellow or flesh-coloured, globose. Pyrenes ridged.

The drupes are quoted as purplish-black by Brandis and in the F.B.L

This is so when over-ripe and when dried. They are usually eaten by
birds before this stage, and are a favourite food of Hornbills, parrots and
green pigeons.

The leaves are largely used for buffalo fodder.

1. B. montana, Wilid,. Vern. as in the last,

A small, often straggling tree, without thorns, with glab-

rous brown pustulate twigs and leaves sometimes rather re-

sembling those of retusa, but mostly obovate with a rounded
tip, smaller and of a much brighter green. Fls. never spicate,

and even the quite young fruit ovoid or ellipsoid.

Common in rocky ravines in the Santal P. On Parasnath in Hazari-
bagh. Fl. Oct.-Dec. Fr. Feby.

There appears to be some confusion in the F.B.L between B. retusa
and this species, the fruit of which is described (in the F.B.L) as globose,
and the leaves as shining above, whereas when the trees are seen growing
in the same locality, one of the most obvious distinctions is the dull ana
lighter green colour of the leaf surface of montana compared with that of
retusa.

L. obovate or broadly elliptic, shorter in proportion than B. retusa
and rounded or retuse at the tip, narrowed but not acute at the base,
glabrous or puberolous beneath. Size about 4" by 2J" to 6* by 3£">
though occasionally some abnormally very large leaves occur as in other
species of the genus. Petiole i'

1
. Fls. sessile or sub-sessile, monoecious*

M. with lanceolate or oblong-lanc. sepals, and obovate coarsely toothed
petals. jP. sepals triangular-lanceolate, pet. oblong entire.
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22. EXITSORBIACEM. [2. Bbidelia.

3. B. pubescens, Kurz.

A small tree with pubescent or tomentose twigs, narrovly
^elliptic acuminate leaves, pilose or pubescent on tlie nerves

beneath, and white flowers in axillary or spicate clusters.

Drupe ellipsoid or oblong \" by }\
Along streams in the northern vallevs of Saranda, generally above

2.C00 ft.

Fl. April. Fr. ripens the following cold weather, bnt like other Bridelias,
if not eaten it dries on the tree, and may remain till the following April.

L. 4£" by If" to 10'' by 4s'', some of the lower leaves on a twig sometimes
broadly elliptic, base rounded or acute. The leaves are much more mem-
branous than in the two last, venation similar bnt the tertiary nerv33
much weaker, pubescent or pilose. Fh. sometimes £" diam. when fully
expanded, tomentose Sep. deltoid acuminate. Pet. obovate or obcordato.
Disc prominent, filling the tube.

4. B. stipularis, Blume. Babu janga, 8.

A large woody climber with pendent branches, broadly

ell.-oblong strongly nerved leaves and numerous axillary or

spiked or panicled clusters of green monoecious flower.--.,

succeeded by oblong drupes J* long.

Santal P. from Chandna northwards, along the banks of naias and in

ravines. Fl. May -Oct. Fr. Dcc.-Feb.

Branches pubescent. L. 4|" by 3£", much reduced on the flowering
branches, sometimes obovate, obtuse or rounded at the tip. and witn
rounded or sub-cordate base, hairy beneath. Sec. n 7-12 prs. strong and
tertiarie? s^ong and parallel. Calyx f diam. in fruit. Pet. obovate .

Drupe reddish until over-ripe.

5. B. tomentosa, Blume.

A shrub or a very small tree with usually small, lanceolate

to elliptic leaves, pale glaucous beneath with the venation of

the other species but very much finer. Clusters of flowers

always axillary (in C. N.). Drupes blue-black J" diam.
globose.

Singbhum valleys, very rare. Ranchi, Wood. Valleys to the north of

Burio in the S. P. Fl. Sept. Fr. Nov. but the dry fruits will remain till

©nd of Jany.

Tvoig$ rusty tomentose, L. usually 1" by J'' to 3'' by V, but variable

and few sometimes attain 6" ty 2£" membranous, acute or obtuse rarely
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5. Britelia.] 22. EUPKOKBIACEM. [4. Glochidiok.

sub-acuminate, not shining, softly pubescent beneath or quite glabrous
with age, .base acute or obtuse. Seen. 6-12 prs. Petiole TV£" rarely £"

pubescent. M. fl. shortly pedicelled. Pet. broader than long, crenate.

Fern, calyx T
'

()—§* diam. in fr. Sep. triangular. Pet. sub-orbicular entire.

If the drupes are not eaten, the pericarp dries and splits into G valves,

each of the pyrenea split into 2 valves. Seed black somowhat cordate.

3. Clristantlms, Hoof, k.

1- C. CollillUS, Benth. Syn. Lebidieropsis orbicularis,

Mtiell. Parasu, M.; Pasu, Ho.; Kargali, S.; Kargeli, Khario ;

Kirla, R.

A small tree with dark-coloured bark, distichous orbicular

obovate or elliptic leaves 1-4" by J-3" glaucous beneath. Small

green flowers^- J'' diam. appearing with the new leaves, the

males clustered, the F. often solitary sessile. Capsules chest-

nut coloured woody when ripe f diam., ultimately breaking

up into three 2-valved cocci.

Very common on dry hills in Singbhum, and less common in other

districts. A large form occurs also along nalas. S. P. only south of the-

Brahmini E. Gamble.

Fl. April-May, occasionally flowers may also be found in Sept. Fr.

ripBns March-April of the uext year, and burst with slight reports on hot
evenings. Leafless March-April.

Twigs slender. L. entire with rounded or retuse tip and rounded
base, nerves fine reticulate glabrous, or faintly pubescent beneath when
young. Petiole l-\''. Stipules deciduous, hairy. Clusters 2-6-fid. Buds
conical 5-angled. FLs. softly pubescent, petals minute fleshy, sometimes
0. Calyx-lobes often i'' in F. and often twisted. Capsule somewhat
3-gonous.

All parts of the tree are very astringent, and the roots and fruit are

poisonous. Thay are also used to poison fish. Campbell says that the

bark is applied in cutaneous diseases. The tree coppices freely, and as it

i3 not eaten by goats, it sometimes forms the only vegetation on rocky hill

sides. The wood ia durable.

4. Glocliidion, Forst.

Evergreen trees or shrubs with distichous shortly petioled

entire leaves and small greenish or yellow flowers in axillary

monoecious or dioecious clusters, the males frequently on much
more slender pedicels than the females. Sepals 6, spreading

in 2 series, rarely 5, or 7-12 ; in the young female u. calyx

217



4. Glochidion. ] 22. EUPROBBIACE31.

often campanulate toothed.
_
St. 3-6, rarely 8-12, connate in a

central column over the minute pistillode, or pistillode 0.

Ovary 3-15-celled, styles connate in a short column lobed or

toothed at the tip, or styles obsolete. Fruit globose or

frequently depressed and intruded at base and apex, of 3

or more 2-valved coriaceous or crustaceous cocci, which

separate from a central axis.

Anths. 4-12. Sep. 6-12. Ovary 10-15-celiea. . . 1. multiloculare*

Anths. 4-6 (rarely 3). Sep. 6-7. Ovary 6-8-celled . 2. lameolarium.

Anths. 3. Sep. 6. Ovary 4-7-celled . . . .3. velutinum.

1. G. multiloculare, Muell. Nanha baria, Nandhum, 8.

(So named from the resemblance of the fruit to the pad which the

bania pedlars wear on their back uuder the basket they carry, Camp.).

A small gregarious bush pubescent tomentose all over or

sometimes glabrous with angular twigs, oblong or ell.-oblong

leaves 3-5", with 3-5 prs. of very oblique nerves and numer-

ous fine cross nervules. Pedicels short stout. Capsules f*

diam., three-times as broad as long, intruded at the base and
apex.

- Manbhnm and S. P. (along Barakar E.). Fl. April-Oct. Fr. May (and

probably at other seasons).

L. aonte or obtuse, and with acute base, shining and very minutely
puberulous above, glaucous beneath. Petiole TVi" stout. Stipules shorter

acuminate iVi '• Btylar-column short and broad. Seeds with red aril.

The description ia taken mainly from Duars and Champaran speci-

mens.

2. G. laiiceoiarium, Muell. Barhia Kandhum, S.

A small glabrous tree, or often a shrub with green

rather flexuous and angular twigs, coriaceous glabrous dark
green shining leav&s and small axillary flowers, the females

green 1-3 or many together sessile, the males yellowish \"-\"

(±" F.B.I. !) diam. numerous on slender pedicels. Capsule

orbicular depressed f-f* diam. and |-f " long.

Common throughout Ch. Nag. and S. P., especially near streams.

Fl. March-May. Fr. Bept.'Jany. New shoots in March.
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4 Giochidiok.1 22. EUPEOBBIACE^. \ S. Kibganelia,

L. 4f' by 2" to 6J' by 2J" rarely 7 by 3^", lower on the twigs mnch
smaller, oblong to elliptic acu'minate with 5-7 prs. slender sec. n. Petiole £",
Stipules $'' acuminate sometimes hardened. M. fls. on pedicels £-§

''

long*.
F. fls. i" long campannlate. Ovarii and prominent stylar-column pubescent
stalked.

" Bark given medicinally when the stomach revoltp aerainst food,"
Camp. The seeds give an oil used for burning.

Var. L. narrowly lanceolate acuminate with very unequal acute base
closely resembles G, Gamblei, Hookf., but petioles somewhat pubescent.
Silingi, S. P.

3. G. velutinum, Wight.1

A small tree with nearly all parts pubescent or tomentose,
L. elliptic to oblong or oblong-lanceolate 3-6J

7 by 1-2|"

shortly cuspidate or acuminate. Fls. axillary solitary and
fascicled, M. and F. usually in same cluster, M. yellow, F.
green. Capsule §" diam. pubescent.

Valleys, rare. Singbhum. Fls. on tb« new shoots in A<nriL Ft. Aug.
till the following April. Evergreen.

New shoots densely tomentose. L. persistently pubescent on the
nerves beneath, with 4-7 pairs strong sec. n. and cross nervules. Base
narrowed into the petiole. Petiole \". Stipules persistent subulate
shorter than petiole. M, fl. about £" diam. on pedicels £", sepals 6 nearly
free. F. fl. on shorter stouter pedicels. Styles in a sub-globose or sub-
terete-column larger than the ovary, unaltered in fruit. Capsule depres-
sed.

5. Kirganelia, Baill.

This genus which is sunk in Phyllanthus in the F.B.I.

seems better kept distinct, it has 4-7 stamens, free or connate
below, with or without a pistillode. Anthers with longi-

tudinal dehiscence. Ovary 5-12-celled with as many minute
sessile or sub-sessile stigmas surrounding a hollow umbo of

the ovary more resembling Glochidion than Phyllanthus.
Ovules aud seeds 2 superposed in each cell. Fruit with a
fleshy epicarp and soft 5-12-celled endocarp.

1 Gamble's specimens from Tatkora and Sonua are placed under G.
Heyneannm, Wight. The specimens are not in flower. Heyneanum is less
pubescent and has a cylindric style twice the length of the sepals, while
that of velutinum is short columnar and 4-8-toothed. The capsules
have pedicels i" to nearly %', while those of velutinum are sub-sessile.

219



5. KiBGANELiA. J 22. EV*BOJtiBIACEJE. [ 6. Puyllanthus.

1. K. reticulata, Baill. Syn. P. reticulata, Poir %

Panjoli, II., Beng.

A climbing shrub with slender glabrous or pubescent
branches, oblong leaves about If" by £", minute fls. and
small black berries TVi7

diam.

Chiefly along ravines and naks in Hazaribagh (Damuda valley),
Banchi, and G.angpnr. Fl. Feby.-May. Fr. April-June (perhaps all the
year). Dec. Jany.-Feb.

Bravchiefs sometimes deciduous at their base. The subtending
bract and its two stipules often become converted into three recurved
thorns by means of which it climbs. L. sometimes attain 3", obtuse
both ends, pale beneath, glabrous with 6-8 prs. of slender sec. n. Fls.

usually 1 male and 1 female in each axil, frequently racemed from the
reduction of the leaves, racemes sometimes fascicled. M. fl. 2W7?" long,
green or purplish, oampanulate, 3 outer sepals smaller than the inner, diao
of 5 fleshy glands.

6. Phyllaiithus, L.

Trees, shrubs or herbs with entire leaves often pinnately

arranged and small or minute monoecious flowers in axillary

clusters, male and female pedicels often of unequal length.

Sepals 4-6 imbricate in 2 series. Disc usually of scales or

glands (or sometimes in M. of P. Emblica). St. 3-5 free or

connate in the center of the flower, anths. 2-celled or didy-

mous. Pistillode 0. Ovary 3-celled. Styles elongate, free

or connate. Fruit of 3 2-valved cocci with sometimes a

coriaceous or fleshy epicarp, or drupaceous.

A tree, leaves pinnately arranged on the twigs. Frt. a
drupe .... .... 1. Emblica.

An erect shrub, leaves pinnately arranged Fr.

nearly dry . 2. Lawn.
Undershrubs or herbs St. 3. Styles 3. Fr. capsular.

a. Anths. erect, slits vertical. Fr. echinate. 3. urinaria.

b. Anths. didymous or reniform, «jells sub-
globose.

L. narrowly oblong to elliptic. Anths. sessile on a
short column. 4. Niruri

(pendulus).

Stipules lanceolate. Fil. sho^t, more or less free. 5. debilis

X elliptic. (rotundifolius).

Stipules semisagittate. FiL free. L. narrow linear 6. simplex.

or linear . Mong.
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6. Phtlianthus] 22. EUPKORBIACEJE.

1. P. Elllblica, £• Miral, K. ; Miral, 8. ; Aura, Aonla,

H.', Artila, Beng. The Emblic Myrabolan.

A small or m. s. tree with distichous close-set small

linear-oblong leaves \—f" long. Fls. minute yellowish densely

lascicled in the axils of the new leaves. Fruit globose suc-

culent |" diam. with a 6-ridged putamen.

Common in the valley forests.

"^1. May. Fr: Oct.-April. Dec. March-Apru.

A well-known tree, the branchlets of which closely resemble pinnate
leave's and are often deciduous. Sep. 6. Disc of male of 6 minute glands or
0, of fern, cupular. St. 3 monadelphoas.

The putamen is very tardily dehiscent.

Fruits astringent, but sialagogr.e. and hence often taken by natives
when thirsty. Largely used in Hindu medicine, the properties are said to
resemble those of the chebulic myrabolan. It is eaten as a cure for cough
in Ch. Nag., and the juice of the fresh fruit is used for inflammation of
the o-^es. Campbell says that boiled till it becomes of an oily con-'

sistency, it is used for Khasra, a skin disease.

The fruits boiled with sugrj make an excellent preserve.

2. P. Lawii, Orah. Tirsibirsi, M. (possibly fictitious)
j

Jhawar Khandera, S.

A shrub with numerous erect rigid stems 3-4| ft. high,
close spreading slender branchlets with distichoas crowded
sub-sessile small leaves J" by TV", and solitary or few minute
pinkish flowers.

Usually gregarious along the banks of rocky rivers with ajconstant
water supply. Throughout the area, but very local.

Fl. Jany.-March. Fr. Jany.

Branches terete glabrous. L. linear-oblong obtuse glaucous, base sub-
cordate, sec. n. 3-4 prs. faint. Stipules linear subulate 3-4 times as long as
the minute petiole. Pedicels. Va'i"* Pls- tV diam. Disc of m. of glands,
of fern, a crenulate ring. Filaments connate to above the middle. Styles
lamellate 2-partite. Frt. |-£" diam. 3-lobed.

3. P. urinaria, L. is a slender sometimes decumbent plant with
spreading or ascending branches like pinnate leaves, leaves close often
imbricate, numerous minute subsessile flowers and capsules which are
echinate or pustulate. FL, Fr. July-Jany.

4. P. Niruri, L. somewhat similar, is an erect herb or undershrnb
l-2i ft., branches 4-6" long and close glabrous linear, obloner or elliptic
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6. Pbtllanthus.] 22. JEUPHORBIACEJS. [ 8. Bbeynia.

leaves $-h". Fls. shortly pedicelled 1-2 Axillary, or on very abbreviated
axillary shoots crowded with setaceous imbricating bracts. Capsule £"

diam. smooth.

P. pendulua, Roxb. appears to be a form of this with the 'bracteate
peduncles.' It is common in Chota Nagpur.

5. P. debilis, Sam. An erect herb or undershrub 1-4 ft.

with often a woody rootstock and numerous erect stems,

glabrous leaves §-§" elliptic or obovate. Fls. pedicelled, often

on abbreviated bracteate axillary shoots.

I am inclined to think that much of the material in the P. debilis cover

at the Cal. Herb, is P. rotundifolius, and that P. rotundifolins is more
common in Gh. Nag. than P. debilis, the latter has nearly free stamens and
a more slender male pedicel, whereas the common Ch. Nag. plant has
filaments combined half to three-fourths of the way up or more.

7. Flueggea, Wild.

1. F. microcarpa* Blume. Sikat, Eharw. j Remre Horte

8.

A glabrous straggling shrub, often large, with thin elliptic

or more often orbicular or obovate leaves 1-3" long rarely

attaining 4£" by 2" glaucous beneath, axillary fascicled minute

flowers on capillary ±-±" long pedicels, and pretty white

berries J
7
diam., or fruits rarely dry and J-J* diam. only.

Valley forests in Singbhum, frequent. Also in Manbhum (Tundi hills,

etc.) ; Ranchi (Baragaon) Wood ; Hazaribagh (Bagodhar) ; S. P. (hills east

of Dharampur, etc.) Palamau (Bhirla Hat). Fl. May-Aug. Fr. July-

Sept. Evergreen, new leaves in May.

Rarely thorny. Branchlets angled or compressed. L. with usually

rounded tip rarely acute, base cuneate, sec. n. slender, or (in a S. P.

variety) raised and prominent, 5-8 prs. with fine oross nervules. Petiole

\-\" slender. Sep. 5 broad thin. St. 5. Disc of 5 glands in M., annular in

F. Pistillode large 3-angled and with 3 recurved tips. Ovary 3-cellod with
3 recurved bifid styles.

8. Breynia, Forst.

Shrubs or small trees with small entire usually bffarious

leaves and very small axillary monoecious flowers. M, fleshy
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8. Bbbtnia. ] 22. EUPHORBIACEJE.

turbinate or campanulate truncate with 6 minute inflexed

calyx lobes. St. 3 united into a short column at the bottom

of the tube, anths. linear 2-celled adnate to the column.

F. perianth 6-lobed, sometimes spreading. Ovary 3-celled

with a fleshy often depressed top, stigmas 3 minute sessile in

the cavity, or style exserted with 3 2-fid arms. Frt. drupa-
ceous with 3 pyrenes, each splitting into 2 indehiscent cocci.

Stigmas capitellate in depression on top of the ovary . 1. rhamnoide*.

Style stout with 3 short 2-fid arms . ... .2. patens,

1. B. rhamnoides, Muell. Kadrnpala, Karki, S.

A pretty shrub, when well grown, up to 10-ft. high, with
close-set distichous small glabrous leaves about 1" by

-f" and
minute green or pinkish flowers succeeded by red globose

berries nearly J" diam. with a depressed umbo.

Valleys in Manbhnm e.g. Topchanchee. Along streams in S. P. ,

frequent in the northerly half. FL, Fr. Jany.-June (perhaps al] the
year). Evergreen.

Somewhat resembles Kirganelia reticulata. L. f to 2£" oblong or
ovate-oblong or sub-orbicular with rounded apex and usually oblique
rounded obtuse or sub-cordate base. Bee. n. 4-7 prs. slender. Petiole

4y¥' longer than the setaceous stipules. Fls. in axillary few fid.

clusters, M. and F. often on separate twigs. M. green or pink turbinate

tWV with 6 small inflexed teeth, pedicel t
l", F. calyx campanulate

6-lobed, rapidly developing, and in fruit spreading and irregularly
split iV diam.

2. B. patens, Benth.

A graceful little shrub with small distichous glabrous
leaves and axillary small flowers on slender pedicels, the
males being yellow and drooping, with campanulate calyx ;

the females green with broader funnel-shaped calyces.

Tundi Hills, Manbhnm, Campbell. Chota Nagpur, Train, Fl. April-
May.

2-4 ft. high. L. H" with 3-5 prs. of sec. n. Fern. fl. £r£" diam. larger
and shorter-pedicelled than in male, calyx greatJy enlarged in fruit
and often exceeding it. Fr. £" diam.



9. Saubopus. ] 22. EUPROEBIACE^. [ 10. Putbanjiva,

9. Sauropus, Bhime.

Small shrubs or undershrubs with distichous entire leaves

and minute axillary solitary or clustered monoecious flowers,

M. calyx disciform or turbinate with a very small mouth 6-

lobed and with thickenings which meet round the 3-gonous
staminal column. Anths. sessile on the angles of the

column. F. calyx 6-cleft accrescent in fruit. Ovary 3-celled

with rounded or concave top and 3 sessile spreading styles

with 3 curved arms. Fruit as in Breynia but surrounded by

the calyx.

1. S, quadrangularis, Muell.

A dwarf glabrous shrub with angled branchlets and very

shortly petioled ell. or broadly ovate or obovate obtuse or

subacute leaves about
J'' by J".

Fls. shortlv pedicelled, M.

£r" diaxn., F. 1\

Manbhum, Cal. Herb. ; Karakpur Hills (near Monghyr).

L. with 4-5 prs. aec. n., margin minutely hispid. Petiole tVtV
Sep. of M. linguiform obtuse, of P. rounded. Fr. %" diam. depressed

globose, narrower than the enlarged calyx.

2. S. pubescens, Book, f.

An undershrub with compressed 2-ridged branches, and

leaves on both surfaces pubescent or finely tomentose,

glabrescent above. L. £-lJ* by §-f broadly ovate o>

elliptic with 3 prs. sec. nerves. Fls. iV'tV solitary red

Pedicels %" very slender.

Along dry nalas in the Singbhum forests. FL May-July Deciduous
in February.

Stems S-i" hign with pubescent sometimes sub-alate branchlets. L.
acnte or sub-obtuse with rounded base, pubescent beneath and margins
recurved. Petiole Ty Stipules and bracts minute., very persistent,

Fls. not noted in the C. N. plant,

10, Putranjiva, Wall.

1. P. Roxburgllii, Wall Pitonj, S. i Putranjiva, jia-

puta, Beng,
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10. PuTsiNJiVA ] 22. EUPK0R8IACEJB. [ 12. Antidbsma.

A handsome mod.-sized tree with drooping branches,

bifarious broadly lanceolate leaves l-3£" inclined forwards,

often with a wavy or somewhat serrate margin. M. fl. in

numerous minute yellow axillary heads or contracted racemes.

F. fl. green solitary on current year's shoots or in few -fid.

racemes on the previous year's. Drupe ellipsoid hoary -f"

crowned with the style bases.

Manbhum Campbell ; S. P. but where I have seen it, probably planted.

Mahuagari hill, Gamble I Sometimes planted on railway platforms. Ever
green. Fl. March-April ; Fr. Jany.-Feby.

Twigs and petioles tomeotose. L. slightly pubescent both sides with
obtuse or rounded base, very finely nerved. Sepals 5. St. usually 3, ML
more or less connate. Seed with copious albumen and flat somewhat
bent cotyledons. Fruiting pedicels |-f". The stones of the fruit are

Btrung into rosaries.

11. Cyclostemon, Bl.

1. C. assamicus, Hook. f. Ban Bokul, Beng.

A small much-branched tree with exstipulate deep-green

glabrons shining elliptic-lanceolate, ell.-oblong to ovate-

lanceolate leaves 3-6|" by l|-3" and greenish globose dioecious

fls., M. clustered \" diam. St. many. F. solitary. Fruits

scarlet ovoid-oblong somewhat didymous |-§" long.

Eavines in the Tholokabad forest, Singbhum. Fl. Nov.-Dec. Fr.

ripens April Evergreen.

Young twigs and petioles somewhat rusty pubescent. L. rarely attain-

ing 8" by 3" entire acute or acuminate with rounded or acute usually
oblique base. Sec. n. 7-10 prs. fine and nervuies reticulate. Petiole $-$".

Perianth with 2 outer orbicular lobes and 2-3 inner imbricate larger

ones, shortly appressed hairy. Disc annular thin hirsute on margin. Fil.

and connective pubescent. Ovary densely silky, stigmas 2 large sub-
sessile half-orbicular, fleshy. Fr. velvety pubescent on the remains
of the perianth, usually 2-celled and 2-seeded with red coriaceous

epicarp, pulpy endocarp and seed with hard coriaceous testa, flat coty-

ledons and copious albumen.

IS. Antidesma, L.

Small trees or shrubs with alt. entire stipulate leaves, and

small or minute dioecious fls. in slender spikes or racemes

produced on the new shoots. Calyx 3-5-lobed or partite. St.

2-5, rarely 6-7 inserted on or around the disc, anther-eelle
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12. Ahtiiesma.] 22. EUPKOBBIACEJE.

globose often on a broad connective. Ovary 1- rarely more-
celled, stigmas 2-4, 2-fid. Ovules 2 pendulous. Frt. a small

more or less compressed drupe. Seed -with broad flat cotyle-

dons.

St. 2 (rarely 3). Fls. pedicelled. Calvi 4-loW . 1. diandrum.

St. 3-4.

Calyx 3-4-fid. Fls. shortly pedicelled . . . .2. acuminatum.

Calyx of M. shortly 4-lobed, of F. entire. M. fl.

sessiie ......... 3. Bunius.

St. 5 (4-7). Spikes wooly. Fls. sessile. Calyx 5*7-

partite ..*..-,. , . 4 Ghaessmbilla.

1. A. diandrum, Both. Mata-ara. Mata-sura, K. ;

Matha arak', S. ; Amti, Kharw. ; Mutta, Beng. Arntna sag.

Mai Pahari.

A shrub with obovate-lanceolate or somewhat rhomboidly

elliptical leaves usually glabrous rarely h" long, minute green

flowers in mostly simple spikes ; M. 1-2" long, F. often 3" in

fruit. Fr. sub-globose £"-
rV diam. with a slightly com-

pressed and rugose keeled, seed.

Common, chiefly in the valleys, throughout the area. Fl May-June.
Fr. Nov.-Jany. Leaves turn red from Jany.-March and then fall.

Shoots usually pubescent, and a form occurs in Singbhum with the
leaves permanently sub-tomentose beneath. L. acute or acuminate with
cnneate base, and 4-5 prs. slender sec. n., usually li-3£" by f-l£"

Vise lobed glabrous or pilose.

The young leaves make an excellent spinach. The fruits are eaten.

2. A. acuminatum, Wall,

A small tree with oblong to elliptic usually caudate-

acuminate nearly glabrous leaves about 6'' by 2", minute fls.

in panicled pilose spikes 2-5" long. Fr. ell. -£" long crowned

by the style.

Along streams in the Saranda forests. Evergreen ; new leaves and flg.

in May.
Branchlets pilose or tomentose. L. very dark green, sometimes 12"

long or only 3-4* at time of flowering with generally rounded base and
•7-12 prs. of inarching sec. n. which are pubescent beneath.

Fls. unequally pedicelled. M. sep. 3-4 glabrous outside. Disc fleshj

glabrous 3-4-anguJar. St. 3-4, long. Pistillode distinct.
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12. Antidbsma.] 22. ETJTHORBIAQEJE. \ 13 BisriroFiA.

3. A. Bunius, Spreng.

A small tree, sometimes 30 ft. somewhat resembling the
last and distinguished by the characters given above. L.
oblong-oblanceolate glabrous and shining both/Side?. Racemes
rather lax fid., 3-4 long simple or branched. Fr. ell.

Parasnath. Fl. April-May. Fr. August New shoots sometimes in
August.

^

4. A. Ghaesembilla, GW*. Mata-sara,. #„• Bhabiranj,
Kharw.; Umtoa, (Hazaribagh) Wood, appears to be same
word as Amtua (vide A. diandrnm).

A shrub with broadly elliptic or orbicular grey- or hoary-
tomentose leaves 2—4| by If -2|". Fls. in densely tomentose
panicled spikes. Frt. red to black oblong j".

A plant of much drier localities than the other Bpecies'; found chiefly on
hill sides in Singbhum, Manbhum (also along Barakar E.). Hazaribagh
Paiamau and S. P. Fl. May-June. Fr. September-October.

L, rounded both ends. Sec. n. strong beneath 36 prs. Spikes *" to
2i" in fruit. Disc 5-partite pubescent, F. fl. pedicelled. Ovary glabrous
pubescent or tomentose, exserted from the wooly perianth.

'

13, Bischofia, Bl.

1. B. javanica, Bl. Hajam, if.; Pader, &
A mod.-sized tree easily recognized by its long-petioled

3-foliolate leaves, crenate or serrate leaflets and 1-sexual green
or greenish-yellow fls. Berry §* diam. brown or black.

Eavines in Singbhum and the S. P.; Parasnath. Evergreen. Fl. March-
April. Fr. Oct.-Dec. New shoots March-April.

Lflts. 3-6" oblong to obovate or ell., always with a sudden acumination,
glabrous, rather strongly nerved and sometimes with glands in the nerve
axils. Petioles 2£-6" and terminal petiolules f-l£". Panicles from tho
scale axils of the new shoots. Fls. usually dioecious. Sep. 5, hooded
over the young stamens, caducous in the F. St. 5, inserted under the
peltate pistillode. Ovary 3-4-celled with linear recurved styles.

An excellent wood for planking.
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22. EUPHOEBIACEM. [H. Cboton.

14. Croton, L.

Trees or shrubs usually with scurfy, stellate or scaly hairs

and leaves 2-glaudular at the base. Fls. green monoecious

or dioecious, solitary or clustered on the rachis of axillary

and terminal braeteate racemes. Calyx 4-6-partite. Petals

and disc glands as many as the sepals. St. on a hairy recep-

tacle indefinite. Ovary 3-frarely 2-4) celled with as many
2-4-cleft styles. Capsule of 3, 2-valved cocci.

Old leaves glabrous, inflor. lepidote, St. 10-12 1. oblongifolius.

L. and inflor. glabrous or nearly so. St. 15-25 2. Tiglium.

L. and inflor. scnrfily stellately hairy. St. 18-30 3. caudatus.

1. C. oblongifolius, Roxb. Kuti, Kuti-konyer, K.; Gote,

Kote. S.; Poter, Qraon? Bhainswan, Kharw.; Putol, Mai
Paharia ; Maisonda (Koderma); Putri, Beng.

A small tree with rather large coriaceous more or less

toothed or repand oblong or elliptic-oblong penni-nerved leaves

and long racemes of , dioecious (or monoecious) fls. which
appear when the tree is more or less leafless.

Very common throughout the area, esp. in open and scrub

jungles. Fl. Jany.-Feby. Fr. April. More or less deci-

duous at the time. L. turn red before falliDg.

L. 6-12" with long or short petiole, lepidote when yonng, acnte.

"Racemes numerous from the uppermost axils and terminal with numerous
linear or sub-foliaceous oblanceolate bracts at their base, rachis nearly
glabrous 5-12" long with minute subulate bracts. M. fl. rather large

on pedicels }•&" long lepid- te. Calyx £" long, sep. villous ciliate. Pet.

villous free £ between the disc-lobes. F. racemes and pedicels shorter.

Some of the Pet. often aborted. Ovary lepidote with 3 long branched
styles. Capsule i" diam.

The plant is usually described as monoecious, I have often found it

dioacious.

The bark and root are given as a purgative and also as an alterative

in dysentery, Caihpbell.

2. C. Tiglium, L. Jaiphal, R.

A small tree witn en. or ovate leaves 3-nerved at the base

and with stellate hairs beneath when young.
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14. Cboton.] 22. EVTROBBIACEM. [16. Jatbopha.

Chota Nagpur, Wood's list. The tree is indigenous in the Eastern
Himalaya and the Malay Archipelago. Fl. June. Fr. Aug.-Sept. (in
Bhotan). The seeds yield the well-known Croton Oil.

3. C. CaudatuS, Geisel.

A sab-scandent shrub with stellately-pubescent leaves with
3-5-nerved base and long slender racemes 4-10".

Chota Nagpur, Wood's list. Loc. ? It is common in the damper parts
of Bengal and fls. March.

N.B.—The 3hrubs with brightly variegated foliage commonly known aa
Crotons belong to the genus Codiaeum. The styles are entire.

15. Ckrozopliora, Neck.

1. C. plicata, -4. Juss. Pango nari, S. ?

A coarse herb or undershrub, often prostrate, stellate

tomentose all over with sinuate more or less rugose or plaited

leaves and fls. in axillary short bracteate racemes.

A common weed of waste land, described by Campbell as a common and
abundant scandent bush in the Tundi hills ! Fl., Fr. August—April.

L. variable in size 1-4" hoary, ovate. F. fl. pedicelled usually few or
solitary at, the base, and the male fls. pale yellow crowded in the
upper part of the raceme.

16. Jatroplia, L.

Usually shrubs, frequently glandular, with pabnately
nerved, entire or palmately-lobed leaves at the ends of the
branches. Fls. monoecious in terminal corymbose cymes,,

usually petaliferous and calyx frequently petaloid, petals 5

often more or less connate. St. 8 or more, the inner or all

connate. Fr. capsular.

Pet. red free or connate at base. Glandular . 1. gossypijolia.

Pet. yellow. Eglandular . . . .2. Curcas.

1. J. gossypifolia, L. Bhernda, verenda, E.; S., and IT*;

Lal-bherenda, Beng.

229



16. Jatbotha.} 22. JBUPSORBIACEJB. [17. Teewu.

A shrub 3-6 ft. vrith palmately 3-5-lobed leaves, easily

recognized by the stipitate yellow viscid glands which cover

the leaf margins, petioles and stipules, and the Bmall red

flowers in glandular corymbose cymes. St. 10-12.

A native of Brazil (F.B.I.) very common in waste ground and by
road-sides. Deciduous in ft 8. FL, Fr. r. s.

A glandular Jatropha occurring in rocky ravines in the Santal P.,

seen by me in Jany. without leaves or flowers was possibly a completely
naturalized form of this, or else J. glandulifera, lionb. which can be
distinguished by its greenish-yellow fls. with only 8 stamens.

2. J. Curcas, L. Kulajara, K.; Totkabindi, M.; Bhernda,

S., S. The Physicnut.

A shrub or small tree 10-20 ft. with glabrous (exc. when
quite young) 3-5-angled or -lobed leaves 4-6" diam. and

small yellow flowers with a campanulate 5-lobed corolla in

terminal cymose panicles.

Very commonly planted in village hedges. Dec. in the cold season
When it is frequently covered with the capsules. Fl. May-October.

The oil of the seeds is a violent purgative and emetic.

J. multiflda, L. with multifid leaves, and other species are very
ornamental garden shrubs with scarlet flowers.

17. Trewia, L.

1. T. nudiflora, £• Gara koa, K. ; Gada Lopong, 8.

;

Pitali, Beng.

A large tree, superficially much resembling Gmelina arbo-

rea (some vernacular names e.g. Khamara, Gamhar applied

to this belong to Gmelina), with opp. long^petioled broadly-

ovate cordate entire 3-5-basal-nerved leaves, and dioecious

fls. M. iu long drooping catkin-like racemes 3-8" with

slender pedicels. F. solitary or 2-3 on long stout peduncles.

Frt. globose hard drupaceous 2-5-celled, 1-1!" diam.

Chiefly in river-beds, Saranda and Gangpur. Also in S. P. (Bokhra-
band, etc.) Fl. Jany.-March. Fr. May. Leafless Dec. or Jany.-Feby.

Young shoots mealy with stellate hairs. L. 4-6" sometimes tomentose
or pubescent green not glaucous beneath, base rounded or cordate. M. fi.
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17, Tsbwia. ] 22. EUPH0RBIACE2R. [ 19. Mallotus.

1-3 in a bract, pedicels jointed on a small bracteolate pednncle. Sep.
3 orbicnlar, reflexed in fl. St. «.. Ovary closely invested by the urceolate
5-toothed calyx, often 5-celled with as many large fimbriate stigmas
as cells.

N.B.—The first few seedling leaves are alternate.

18. Acalypha, L.

A large germs containing several shrubs with copper-
coloured, or otherwise ornamental, leaves common in gardens.

1. A. indica, L.

A stiff erect herb or undershrub 18"-2£' with spreading long-petioled
rhomboid-ovate serrate leaves and very numerous axillary spikes with
foliaceoug bracts bearing green F. fl., the top of the spike ebracteate
with minute M . fl.

Hazaribagh, near Chorparan, etc. Fl. Dec.-Jany.

19, MaHohis, Lour.

Erect trees or sarmentose or scandent large shrubs gene-
rally covered esp. on the leaves beneath with small peltate

glands or stellate nairs. L. 3-7-nerved at the base and with
strong cross nervules, sometimes peltate. Fls. dioecious,

rarely monoecious in spikes or racemes, the males clustered

on the rachis.. St. oc free, with two small globose or very short

antber cells adnate ta the frequently broad connective. Ovary
and capsule 2-3- (rarely 4-) celled. Styles entire.

Small tree. L. peltate 7-9-nerved ]. Roxbiirghianus

.

Smal' tree. L. not poltate, base 3-nerved . . . . 2. philippinensis.

Large sarmentose or scandent shrub . . . . .3. repandu$.

1. HL, Roxburg'Manus, Muell. Barui, & ; Dopsinga,

Mai

A small tree softly pubescent with simple and stellate

hairs all over, with long petioled orbicnlar or broad-ovate

peltate sinuate-toothed leaves 4-7" diam. and terminal racemes

as long as the leaves.
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19. Mallotus. ] 22. JSUPHOJRBIACE^J. [20. Macabakga.

Santa! P., in ravines, rare. Fl. May. Fr. Sept.

L. stellately-hairy and with yellow glancta both aides, densely so
beneath, above also simply pubescent (or, vide Prain. only simply
pubescent) Petioles 1^-4". Stipules linear \

v
, M. sep. 2-5, Capsule densely

echinate and glandular.

2. M. philippinensis, Muell. Gara Sinduri, E*.; Rora,

8. ; Rori, Kharw.; Kamala, II. ; Daosindra, Mai.

A tree 20-30 ft. branched low, with ovate or rhomboid
acute or acuminate leaves covered beneath when young with

a greenish-yellow glandular pubescence (as are the shoots)

and permanently with small red glands. M. fl. clustered in

racemes 6-10" long, F. racemes 2-3" long. Capsule densely

covered with red glands.

Common throughout the area, in valleys. Fl. Oct.-Nov. Fr. Feby.-

March.

L. attain 9'' by 5". Sec. n. 3-4 prs. above basal. Petiole 2-3|". Calyx
4-fid. in both sexes.

The red glands from the capsule yield the Kamela dye.

3. M. repandus, Muell.

Sub-scandent with tomentose branches, ovate or cordate

acute leaves 2\" by 'jl" to 3" by 2J", softly stellate-pubescent and
closely covered with glands beneath.

Dalbhum, Gamble ! S. P., foot of Eajmehal hills in the Gangetic valley.

fi.Jany.-Feby.

L. with 2-3 prs. of sec. n. above the 3-nerved base, nervules often

ending in minute teeth. Petiole 1". M. fl. yellow, calyx 3-5-fid. F.

green, sep. linear caducous. Ovary 2-lobed. Stigmas plumose sessile.

30. Macaranga, Thouars.

A genus with most of the characters of Mallotus, and
somewhat artificially separated therefrom by the anthers,

which are usually said to be 3-4-locellate. The anthers

are variable, in some species they are very distinct, opening by

4 valves like the 4-valvate sepals of a flower ; usually they

have 3-4 2-valved terminal cells, but in M. indica there are
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20. Macarangjl] 22. EUPHORBIACE&. [21. Baliospesmuk.

sometimes only 2 cells and the anther may exactly resemble
those of Mallotna except in the smaller connective.

Oyary only 1-2-celled in the 0. N. species.

1. M. indica, Wight. Boura, Beng.

A soft-wooded tree with green or glaucous branches
exuding a large quantity of very gummy sap when cut, long—
petioled large peltate leaves and fls. in axillary panicles
2-4£" long with glandular bracts.

Bavines in the Saranda forest, elev. 2,000 ft., very rare. Fl. Oct. Fr.
April. Evergreen.

L. sometimes attain 12" by 10* orbicular ovate glaucons and hairy
beneath and covered with small glandi. Sec. n. 4-8 prs. above the
numerous basal nerves. Stipules lanceolate or ovate acuminate f".
Frequently a large gland on 1 or 2 of the principal nerves. In the
inflorescence the bracts may be reduced to these glands or b9 more or
less foliacouus. Rachis of M. panicles zig-zag. Fls. minute, St. 3-8. F. fl.
with a glandular and pubescent ovary. Capsule usually globose and
1-oelled waxy, rarely didymous and 2-oelled.

[This tree was named i\l. Eoxburghii. Wight, in the Calcutta Herb.
The latter tree however differs in its densely rusty tomentose inflorescence
and bracts, and in the large lateral peltate stigma. The stigma of M.
indica is also basal or lateral, but is subulate. The C. N. tree differs from
typical M. indica in its greater hairiness.]

81. Baliospermum, Bl.

1. B. axillare, Bl.

A shrub with numerous erect herbaceous shoots from
the root, with variously lobed, sinuate or serrate ell., oblong
or (upper) lanceolate leaves attaining 6-10", and greenish

fls. in fascicles either axillary, or from the axils of bracts on
proliferous shoots or in contracted leafless panicles. Capsule

J* 3-lobed pubescent. Seeds with a brown caruncle.

Valleys, esp. in shady places. Siogbhum; Palamau (Betlah) ; Santal
P.

Fl. Dec-March and more or less all the year round. Sub-deoiduous in
March.



21.Bauospebmum.] 22. EUPKORBIACEM. [ 24. Gblohium.

Twigs pubescent. L. with 3-5 nerves at or near the base which
is often 2-glandular. FIb. monoecious in the type. Disc of 5-6 fleshy

glands in M., annular in F. Anth. cells vertical on the very broad
connective.

Var. dioica. L. with very strong parallel tertiary nerves. Fls. dicecious,

with the males fascicled in narrow panicles and, the females 1-3 axillary.

Common.

S3. Homonoia, Lour.

1. H. riparia> Lour. Gara-huri, gara-hui, X. ; Sunnkui,

Gurjor, S.

A large shrub with numerous erect branches from near

the root marked with prominent leaf scars. L. willow-like

lanceolate or linear-oblong 3|" by |" to 10" by 1". Fls. in long

axillary spikes.

Rocky river-beds, throughout the aTea but somewhat local. Fl.

March-April with the young shoots. Fr. May-Sept. Usually described
as evergreen, but it is often completely deciduous in cold weather.

L. pubescent and nerves raised reticulate beneath, the areolse closely
lepidote ; glabreacent above and shining. Petiole j-£". Stipules tinear £•*

deciduous. F. spikes 2-4" long, M. longer. M . sepals 3, F. 5-8. Capsules
%-{" diam. tomentose seated on the spreading calyx. Seeds bright

crimson.

Rioinuf? communis, L. Jara Bindi, K is the well-known Castor-oil

plant. The fls. are in panicled racemes, the lower female, often with
brightly-coloured styles, the upper M. with copiously branched stamens.
Capsules ecbinate.

24. Gelonium, Roxb.

l. 6. nmltiflorum, Roxb.

A small glabrous tree with oblong or oblong-lanceolate

obtuse leaves 2|-6" long narrowed into a petiole J-J*, dioecious

yellow odorons fls. in pednncled contracted cymes or clusters.

Er. fleshy globose |-f diam.

Parasnath, Campbell ! Fl. April.

Nodes with stipular lines, stipules sheathing cadacous. L. pellucid

dotted, entire or serrate. M. fl. f \" diam. St. 40-^0. Fil. free Disc 0l

F disc cupular, ovary 2-4-celled. "Fruit tardily dehiscent, tho valves

•parating from a persistent axis, seeds aril late," Brandis.
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25. Tjugia.] 22. EUTKORBIACEM.

25, Tragia, L.

1. T. involucrata, L. Jipenda, Bo. ; Sengel sing, 5.;

Barhanta, H, ; Bichati, Beng.

A perennial undershrab, woody below, with erect or

ecandent hairy branches, some of the hairs with pungent
points, nettle-like serrate leaves, and minute green fls. in

bracteate leaf-opposed or terminal spikes, or on short axillary

branches.

Sinofbhum, not rare ; S. P., common ; Hazaribagh. Probably in the other
districts. Usually inopsn wast« ground, scrub jungle or among rocks. J?l.

,

Fr. DecFeby.

L- 2-4£" by 1-2", young tomentose benaath, base 3-5-nerved
rounded. Spike* J-J" long usually with a solitary female below and several
minute yellowish-green m. above. M. Sep. 3 broadly ovate, F. Sep. 6 linear
persistent, villous with pectinate lobes. Capsule septifragal of 3 U-valved
cocci. Seeds globose strophiol&te.

26. Sapium, P. Br.

1. S- sebifemm, Roxb. Chinese Tallow Tree.

A tree superficially resembling Sissa, the leaves being
broadly rhomboid acuminate or of much the same shape as

Sissa leaflets. Fls. monoecious greenish, M. clustered in

simple terminal spiciform racemes 2-4" long, usually fern, at

the base. Capsule 3-valved.

Native of China. Frequently planted, esp. in Daltonganj. Fl. Aug.-
Sept. The open capsules may remain on the tree till Nov.

t
Deciduous

Jifov.-March.

FanL 23. UNICES.

Herbs or shrubs with alt. simple leaves and regular
2-sexual flowers with 5 sepals and petals and 10 stamens, or
the alternate stamens reduced to staminodes. Filaments
united at base into a hynogynous or slightly perigynous ring,

anthers versatile, 2-celled. Disc or of 2-3 or 5 glands usually
adnate to the staminal ring. Ovary entire, 3-5-celled. Styles
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23. LINACEM.

3-5 free, or somewhat connate. Ovules 1-2. axile, pendulous,

anatropous. Fruit a septicidal capsule usually splitting into

3-8 1-2- seeded cocci or (in Erythroxylon) a drupe. Embryo
nearly as long as seed, cotyledons broad.

Shrub or undershrub. Fls. showy yellow . „ . , 1. Beinwardtia.

Cultivated shrub, Fr. a drupe. Fls. white ... 2. Erythroxylon.

Cultivated herbs. Fls. blae ........ 3. Linum.

1. Reinwardtia, Dumort.

1. R. trigyna, Planch. Lungora, Vern. (Wood).

A very pretty small shrub 2-4 ft. high with green herba-

ceous branches, ovate-oblong to elliptic-lanceolate entire or

crenate-serrate leaves and bright chrome-yellow flowers 1-1J"

diam. on numerous small axillary branchlets, rarely solitary

or in terminal cymes.

Usually on damp shady banks near nalas, throughout the area.

Fl. Oct-Feby.

Glabrous. Branches erect or prostrate and rooting1

. L. up to 3-4"

rarely sometimes with minute teeth, mucronate, narrowed into the

slender \-\" petiole. Sepals erect. Petals obovate. Styles 3, or 4-5 (R.

tetragyna, Planch.)'

Erythroxylon Coca, Lamk. has been grown on the Ranohi plateau

ror the drug Cocaine derived from i's leaves, without, it is believed,

much success. It is a native of the Andes and Peru where the leaves are

used as a masticatory.

I,inum usitatissimum. L Vern. Unchi, K. ; Tisi r H. The

Linseed, is a common cold weather crop, and sometimes cultivated in

gardens for its pretty blue flowers.

Fam. 24. GERAMACEJI.

Tribe. Oxalideae.

Averrhoa Carambola, L Vern. Karmaranga, H is a tree with

droopia^ branches alt. imparipinnate leaves and small resrular flowers

ariegawd with white and purple wh'chare borne in panicles, sometimes

from the old wood. Fr. 3" long oblong 5-angled, fleshy. Occasionally

cultivated on the Kanchi plateau. The fruits are eaten.
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[OcHNA.

Fain. 25. OCH&iCE JE.

Ochna, L.

Trees, shrubs or undershrubs with glabrous alt. simple

serrate stipulate leaves. Fls. large yellow, in racemes or

umbels. Sep. 5-7, persistent. Pet. 5-10, imbricate. Disc
thick. St. oc inserted on the disc, filaments persistent, with
deciduous anthers. Ovary deeply 5-10-lobed, lobes 1-ovuled,

entirely separated on the enlarged torus in fruit, ovule axile.

Styles connate. Fruit of distinct drupels. Seed erect, al-

buminous.

1. 0. pumila, Earn. Champa Baha, S.

A pretty undershrub with a long stout rootstock from
which it sends up annually shoots 8- 18'' high beariug umbele
of showy bright yellow flowers l£'' diam. Conspicuous in
fruit from the spreading deep red sepals.

In open, especially srrassy places. Singbhum, not common ; Manbhum
Camp. ; Hazavibagh ; Ranchi ; Palamau.

Fl. Feby.-June. Ft. March-July.

L. broadly oblanceolate, 3-6" by 1-2", narrowed into tbe short petiole
finely sub-spinulosely serrate. Fls. on pedicels 1-2" long, peinncle axiLary
1-3". Petals H". Anthers opening by pores. Stigmas as many as ovary
lobes. Drupels usually 4-6, greenish.

Campbell states that the root is used by the Santals as an antidote to
snakebite and medicinally for certain menstrual complaints, consump-
tion and asthma.

2. 0- squarrosa, Roxb. Champa baha, S.

A small glabrous tree or shrub with ell., ell-Ianceolate-or

oblanc. acute or somewhat acuminate leaves 3" by 1" to 7'' by
2|" with very numerous 6ne oblique sec. n. Handsome
bright-yellow fragrant fls. l\" diam. in short lateral sub-
corymbose rarely panicled racemes from the leaf scars. Sepals

J" erect after flowering bat again spreading and deep purple

in fruit.
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Ochna.] 25. OCHNACEJS. [AiLA*THr/3.

Bajmehal hills, in ravines and on rocky slopes, from Barhait north-
wards.

Fl. May. Fr. r.'«. Sub-deciduous Fehy.-March.

Buds pernlate. L. often clustered, finely spinulose-serrate_ but points
deciduous and then crenulate or serrulate, base acute.

Pedicels 1-lf articulate.

Fam. 26. SIMA5UJB4CE/E.

Aiiantlms, Desf.

Large trees with bitter bark, large, alt., exsiipulate

pinnate leaves which continne to grow for a considerable

time at the apex and are approximated at the ends of the
branchlets. Fls. small polygamous, in axillary panicles.

Calyx 5-6-lobed, lobes imbricate. Petals 5-6 spreading, in-

duplicate valvate. Disc 10-lobed. St. in male fl. 10, in

hercn. fi. sometimes only 2-3. Carpels 5-6 nearly free entirely

free in frnit, 1-ovuled, 1 or more developing into a large,

linear-oblong samara with the seed in the centre.

1. A. excelsa, Roxb. Pirinim, Ghorkaram (in Palaman
f. Hanson). Ghorkaranj, Kharw.

A tree with light- coloured bark, stout hoary tomentos©
branchlets, large pinnate leaves with 10-18 pairs of very

coarsely toothed leaflets and large panicles of small flowers.

Along the Brahmini River in Gangpnr/* Satbama Fort, Wood.
Palamau, frequent. Hazaribagh (Chorparan jungles).

Fls. Jany.-March. Fr. May. Sub-deciduo is May. Benews leaves
May-June. (According to Brandis, it . is leafless in the eatly part of the
cold season, but I have found it in full leaf in November and January.)

Smell foetid. Twig:* |-1
7 diam. with large leaf scars. L. 2-3 ft. long

with hoary tomentose rachis Lflts. opp. or alt , 3H>
7 by 2-3'', densely

pubescent beneath and pubescent above when young, acute or acuminate
with a very oblique base, sec. nerves about 12-20 pair Petiolule slender
1-2". Two hairy glands occur near the base of the petiole and sometimes
also in the place of the lower leaflets. Panicles u;-20''. Fls. yellowish.

Samaras usually solitary, lf-a" by \'', strongly veined with a twisted base

.

The bark, ground, is used as a horse medicine " when horses fall

down."
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Fam. 27. ZYGOPHYLLACEE.

1. Balanites, Delile.

1. B. KoxburgMi, Planch. Ingun, Kharw.; Hingux, H.

A very thorny grey-green shrnb with alfc. coriaceous,

pinnate leaves of only 1 pair of leaflets, yellowish-green

fragrant flowers in axillary cymes or fascicles, and fruit an

ovoid drupe l|-2" long.

Palamau, esp. in the extreme
c
west near the Sone. In the Journals

in describing that part of the Grand Trunk road in Hazaribagh lying

between Dumri and Baghoda, Sir J. D. Hooker, says " Balanites waa
not uncommon, forming a low thorny bush, with Mgle Marmelos and
Feronia Elephantum."

PI. March-April. Fr. Nov. Also found in flower Nov.

Thorns stout axillary, often elongated and bearing leaves. Lfl$,

entire ell. or obovate puberulous f-ty . Petiole hardly any. Sep. and Pet.

5 hairy. St. 10 at the base of the prominent disc which is 10-lobed. Ovary
5-celled, by abortion 1-celled with 1 pendulous ovule. Drupe yellow,

slightly 5-groved with a very offensive smell and with very hard 5-angled
1 -celled and 1-seeded stone.

Fam. 28. BURSERACE £.

Trees or shrubs secreting oleo-resina in the cortex. L*
alternate, impari-pinnate, usually with opposite leaflets, stipu-

late or (in all the following) exstipulate. Fls. regular,

small often polygomous in axillary or terminal racemes or

panicles. Calyx often minute, lobes 3-6 imbricate or yalvate.

Petals 3-6 imbricate or valvate. Disc free or adnata to the

base of the calyx. St. twice as many as the petals inserted

on the margin of or underneath the disc. Anthers 2-celled

dehiscing longitudinally. Ovary free, 3-5-celled. Ovules 2

in each cell axile pendulous anatropous. Fruit a drupe with
1-5 free or united pyrenes or 6toDea or dry and dehiscent, each
pyrene 1-seeded. Albumen 0. Cotyledons generally twisted

or crumpled,
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28. BUBSERACEJE. [2. Gabuga

A Flowering before the new leaves.

L. lobalate or coarsely crenate. Disc fleshy annular.
Fr. capsular . . . 1. Bogwellia,

L. shallowly crenate. Disc thin lining the calyx tube.
Ft. drupaceoas 2. Garuga.

B. Flowering on the new shoots.

L. sub-entire or serrate. Disc small annular. Fr. drupa-
ceous. . 3. Bursera.

1. Boswellia, Roxb.

1. B. serrata, Roxb, Saiga, Sali, K.\ Saiga, 8.; Salai, Sali,

H., Kharw.

A pretty tree with green, grey or reddish bark
peeling off in thin flakes, large exsfcipulate impari-pinnate

leaves 12-18" long with numerous opposite sessile coarsely

crenate-serrate leaflets and numerous racemes of smallish white

flowers at the tips of the branches, usually appearing when
the tree is bare.

Very common on dry hills, where it commonly attains 5 ft. girth. Barer
in the S. P.

Fl. Jany.-March. Ft. May-June. Deciduous Jany.-May or June.

Branches drooping, L. approximated at their ends. Lflts. l|-3'' byW opp. or sub-opp. 9-16 prs. lanceolate or ovate-lanceolate glaucous
beneath and pubescent on the nerves above sometimes Bub-lobed. Racemes
4-8' pubescent, sometimes with short branches, crowded but not really

terminal, the apex of the branch growing through them, so that they are

below the new leaves in fruit. Calyx cupular 5-6-lobed villous. Petals 5-6,

i'' oblong-ovate with thickened base. St. 10. inserted on the outside of the

scarlet fleshy annular papillose disc. Filaments short snbnlate. Anthers

dorsi-flxed sagittate introrse. Ovary free 3-celled with a 3-ridged style

and capitate stigma. Fruit 3-gonous |
7 long with 3 valves and 3 winged

hard pyrenes.

The wood is used for charcoal. The tree yields the Indian Olibanum,

a golden-yellow gum-resin (luban, loban, 8.) very fragrant and trans-

parent. The leaves hung up in a cattle shed are said to keep away flies.

Can be grown from large cuttings.

3. Gilruga, Roxb.

1. G. pinnataj Roxb. Armu, K.\ Kandwer, S. ; Kekur
Kenkar, Kharw ; i£arur, Bhumij, Kosromba, Mai Pah.
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2. Gabcga.] 28. BUBSEBACE^l.

A mod.-sized handsome tree when in full foliage, with
impari-pinnate leaves 12-18" long, opp. leaflets 4-|" by 1|*

caudate-acnminate, crenate, shortly pubescent both sides.

The yellow campannlate flowers J" l^ng are borne when the

tree is leafless in numerous panicles 4-6" long from the leaf

scars at the tips of the branches.

Chiefly in the valleys, and on the ghats, frequent throughout the
area.

Fls. March-April. Fr. June-Aug. Leafless March-May. Old leaves
turn red before falling.

Twigs stout pubescent. Lflts. ovate-lanceolate with 12-16 prs. sec. n.
lowest pair of lflts. usually very short reflexed. Petiolules £>-£"• Calyx-
tube very hairy, sepals half as long as the erect linear-oblong petals.
Filaments hairy. Fruit globose yellowish-green |" diam. with 2-4 stones.

A good tree for reclaiming grass tracts subject to fire, it may be classed
among " fire-hardy" species. " Grows readily from cuttings," Brandis.
Fr. eaten.

3. Bursera, L.

1. B. serrate Colebr. Kandior, K. ; Armu, 8, (It will be
seen that the Kols and the Santals reverse the names of

these two trees) ; Sari, Mai Pah.

A mod.-sized tree with impari-pinnate leaves 6-12" long,

opp. leaflets 3" by 1" to 5\' by If" caudate, entire or more or

less serrate, pubescent on the nerves beneath. The very small

green flowers J? diam. (and as long) are borne when the tree

is in leaf in lax panicles 1|*3" long from the leaf axils or

below the leaves.

Common along ravines, and among rocks on the cool sides of hills.

Fl. April. Fr. May. Evergreen or nearly so. New leaves in April.
Twigs pubescent. Lflts. 3-4 prs. only, oblong with 6-12 prs. seo. n. Petiolules

i-\". Calyx-tube very shallow with small lobes. Petals spreading above.
Disc small free from calyx crenate with the stamens alternately on and
between the crenatures. Style 0, or very short. Fr. globose red when
ripe about £-f'' diam. with 1-3 stones.

Fam. 39. RUTACE.E.

Tree or shrubs abounding in pellucid glands filled with
essential oil,

1 with opp. or alternate, simple or compound

1 Easily seen by holding a leaf up to the light.
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29. BUTACFJE.

©xstipalate leaves. Flowers regular and usually 2-sextial in

cymes or panicles. Calyx of 4-5 lobes 01 sepals. Petals
4-5 (or more in Citrus) valvate or imbricate. Stamens
hypogynous, diplostemonous, i.e. 8 or 10, rarely (Citrus,

^Egle) numerous. Filaments usually free and anthers 2-celled

introrse. Disc within the stamens, crenate or lobed, sometimes
large or long. Ovary entire or lobed 4-5-celled, or more celled

(in many Aurantiese). Styles as many as carpels or united

with terminal stigma. Ovules usually 2 in each cell, some-
times numerous. Fruit very various. Seeds usually solitary in

the cells, never winged, albumen fleshy or 0. Embryo straight

or curved, radicle superior.

An order usually readily distinguished by its glandular leaves and
flowers, closely allied to the Meliaceae through Chloroxylon of that order,

which also has glandular leaves and distinct stamens, but is retained
in Meliacece on account of its fruit and winged seeds.

All the Chota Nagp'ur representatives of the order belong to the

tribe Aurantieae in which the fruit is bacoate. L. alt. ia all.

I. Ovules 1-2 in each cell.

A. Unarmed.

1. Style very short persistent, not jointed. Lflta.

1-5 1. Qlycosmis.

2. Style jointed on the top of the ovary and
deciduous.

a. Petals valvate. Lflta. over 3 7 long (at least

the upper).... . . 2. Micromelum.

b. Petals imbricate, Lflts. mostly under 3''

Fls. in cymes or corymbs. Filaments
linear-subulate . . . .3. Murraya,

Fls. in elongate panicles. Filaments
dilated below 4. Clausena.

B Armed 5. Limonia.

IL Ovules more than 2 in each oell. Trees or shrubs
usually armed.

Leaves 1-foiiolate 6. Citrus.

Leaves 3-fyliolate ..... 7. Male.

Leaves impari-pinuate 8. Feronia.
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1. Gltco8MJ8.] 29. RUTACEJS. [3. Mubbaya.

1. Glycosuria, Corr.

1. G. pentaphylla, Corr. Ashanra, Beng.

A shrub 2-4 ft. with pinnately 1-5-foliolate leaves and

large leaflets. Flowers small" white in axillary pubescent

panicles.

Parasnath, Anders. ; Santal P. from Buiio northwards, near rivers,

gregarious. Fls., Fr. Oct.-Feby.

Twigs minutely puberulous. Lflts. usually 5 alternate (rarely opp.)

very variable, usually ell. or ell.-oblong 2-.V by 1-2V entire or obscurely

toothed, glabrous. Sepals broadly ovate obtuse puberulous. Pet. 4-5

imbricate £" oblong-obovate erect gland dotted. St. 8-10 free filaments

linear flattened suddenly pointed. Anthers with an apical gland. Ovary
5-rarely 3-4-celled glabrous, mamillate with glands, style very shorthand
stout, persistent. Ovules 1 in each cell, pendulous. Berry $•$* diam.

depressed globose pinkish glassy 1-seeded.

2. Blicromelum, Blame.

1. M. pubescens, Blume, Exsira, Vern. (Wood).

A small tree attaining 25 ft. with pinnate leaves, very

large leaflets and terminal large corymbs of white flowers

which are succeeded by foetid ovoid yellow or scarlet berries

k" long.

Shady valleys in Singbhum. Hazaribagh (Baragaon, Wood). Fl.

Jany.-March. Fr. May-July. Evergreen.

L. 8-18". Lfits. 5-11 ovate to lanceolate attaining 8* by Z\", lowest
sometimes only 1$" slightly pubescent, acuminate, base rounded oblique,
rarely acnte sometimes cordate. Corymbose panicles pubescent or tonien-

tose. Flowers £-|" diam. Petals narrow oblong, valvate. St. 10, alternate
shorter. Ovary 2-7 usually 5-celled ; cells with 2 superposed ovules. Berry
fleshy very foetid. Cotyledons crumpled.

3. Murraya, Linn.

Unarmed small trees or shrubs with impari-pinnate leaves

and small alternate leaflets with obliqne base. Fls. in axillary

or terminal corymbose cymes rarely sub-solitary. . Petals 5

imbricate. St. 10, inserted round an elongated disc, filaments

linear-subulate, alt. shorter. Ovary 2-5-celled, narrowed into
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3. Mubbaya.] 29. RUTACEJS. [4. Clauskna.

a long deciduous style. Ovulea 1-2. Berry 1-2-celled oblong
or ovoid, 1-2-seeded.

1. M. exotica, Linn. Vera. Otli K.; Athel, S.; Kamini,
E., Beng. The Chinese Myrtle. China Box.

A handsome small tree or shrnb -with pinnate leaves 4-5"

long, small shining dark green leaflets £-2" long and white
fragrant flowers in corymbs or few-fid. loose cymes.

Wild (var. Bumatrana) and not uncommon in rocky ravines (and on
Parasnath) in Hazaribagh, Santal P., and Singbhum where it some-
times attains 25 ft. Commonly cultivated in gardens where it is usually a
oompact shrub.

Fls. April-July. Fr. Dec-Jany. Evergreen.

Leaflets 3-8 rigid glabrous, entire. Fls. campanulate, very fragrant,
with petals \" long, oblong lanceolate. Ovary 2-celled. Berry red i"
apiculate, sometimes f" by nearly %" and spindle-shaped 1-2-seeded.

Var. sum&trana Rcxb. is distinguished by its few-fid. cymes or sub-
solitary flowers, larger leaflets often 4 by If" and subulate sepals. One
Santhal P. form has obtuse sepals, and petals f " long.

2. M. Kcenigii, Spreng. Vera. Barsanga, H.

A shrnb or small tree with pinnate leaves 5-16" long, very
obliqne lanceolate or ovate leaflets 1-3" long and terminal

short peduncled pubescent corymbs of odorous white flowers

H" diam.

Often near gardens, but not seen truly wild in C. N

.

Fls. March-May. Fr. July-Aug. A second flowering sometimes occurs
in August. Evergreen.

Twigs pubescent. Leaflets entire or crenulate usually acuminate, lowest
much smaller, 6-15 pairs, opposite or alternate. Petals linear oblong, $"

long. Fruit succulent ovoid or ellipsoid, %-%" long, pink then black. Seed
large.

The leaves are used in curries and as a stomachic

4. Clausen a, Burm.

1. C. e^cavata, Burm. Vera. Ote-arma, K.

An undershrub of which the shoots attain l|-2 ft. only

and die down annually, with alternate 10- or more-foliolate
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4. Clausena.] 29. BVTACEM. [5. Livonia.

leaves and terminal panicles of green flowers with 8 yellow
stamens.

Singbhum, common in Sal forests. The new shoots appear in April.
Fla. May-June. Fr. July-Aug.

Strongly scented. Brattches tomentose from a perennial rootstock
erect. Leaf-rachis tomentose 6-12'' long. Lflt?. l-§-3£'' ovate to oblong or
lanceolate with very oblique base, acuminate, hairy especially beneath
when young and with large marginal pubescent glands. Branches of
panicle eyrnose. Fls. £" diam. hairy. Sepals 4 minute. Petals 4,
3-nerved. Ovary 4-celled, villous. Style stout deciduous. Ovules 2 in
each cell. Fruit \" ellipsoid.

The dried and powdered root3tocks are used by the Kols for decayed
teeth. In the Himalayas this plant becomes a large shrub or small tree.

2. C. Wampi, Blanco. Vern. Wampi (from the Chinese).

A small tree occasionally cnltivated for its edible berries

which are greenish and abont f" diam. The leaves are 5-9-

foliolate, 8-13", glabrous, Lflts. 3-5J" obliquely ovate. Rind
of fruit full of glands.

Fls. May. Fr. July.

5. Limonia, L.

1. L. acidissillia, L. Belsain, Khar.; Beli, R.

A small straight tree attaining 30 ft. with 1-2 axillary

spines, 1 pinnate leaves with winged rachis and usually 5-7

leaflets, the small pale-yellowish white flowers in very short

close racemes and the small globose fruits black when ripe

and intensely bitter (not acid).

Frequent in valleys in Palamau (Betlah Forest, etc.) The Belsain Pir
in the Ranchi district appears to be named after it. Santhal P. (Ghor-
mara, in the south).

Sub-deciduous at the time of flowering. Fl. May-June. Fr. ripens
Ifov.-Dec.

Shoots pubescent. Lflts. opposite ell. or elliptic-ovate crenate 1-2" long
with cuneate base and usually obtuse notched apex. Wings narrowly
obovate. Race)nes \-l", mostly from leafless axils. Fls. i" diam. long-

pedicelled, 4-merous. St. 8. Ovary 4-celled, sub-globose. Cells 1-ovuled.
Style short very Btout. Berry %" diam. green until ripe.
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29. RUTACE& [6. Citbtts.

6. Citrus, Linn.

Small trees or shrubs, usually with axillary spines.1 L.

1-foliolate with often winged petiole. Inflorescence lateral,

flowers rather large, not greenish or yellow. Petals variable

in number, imbricate. St, numerous with more or less con-

nate filaments. Ovary many celled. Ovules 4-8 in each cell.

Berry many-celled succulent with coriaceous or fleshy rind

(Orange, Lemon and Citron).

1. C. Aurantium, £• The wild orange.

A small tree usually much branched from near the ground
with green angular twigs and simple scented leaves. Fruits

orange shaped globose or oblate not mamiliate, juicy, 2-2|*

diam.

Rocky secluded vdieys in Singbhum (esp. near Bonai State.) Fruit

ripens April-June.

Young shoots pale green. Branchlets mostly armed with straight axil-

lary spines £-£" long. L. ell. acute or somewhat acuminate and narrowed
at base, sometimes faintly crenate 2^-5'' hy 1-2". Petiole \-%' narrowly
winged or not. Fls. not seen. Fr. resembling a sweet lime in flavour,

rind green not thick.

This is a rare plant and quite unlike the wild forms of the orange or

lemon hitherto described. Flowers are required.

2. C. Aurantium, L. The orange : Narangi, H.

The ordinary form of C. Aurantium is cultivated on the Eanchi plateau
and to a small extent in other places. It is a small tree with pure white
flowers. L. 3-6" with petioles winged or not.

3. C, medica, L. Jamira, K. ; Jambir, S. ; Nimbu, H".

Usually a very spinous bnsh, young shoots purplish, L.
3-6*. Flowers 1 -sexual, more or less pink, fruit mamillate at

the apex.

1 The spines in the last four genera are often found laterally to a leaf or
fascicle of leaves. In the leaf axils there usually arise 1-3 buds. Fre-
quently one of these develops into a spine, sometimes the two lateral
develop as spines, in other cases one lateral bud develops as a spine and
the other as a branch bearing one, or a fascicle of leaves, when the original
subtending leaf falls the spine thus becomes lateral to a leaf or fascicle.
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6. CiTBua.] 29. BXJTACEM. [8. Febonia.

Often apparently wild in waste places especially on the Hazaribagb
plateau, not indigenous.

The cultivated forms are numerous, but mostly of recent introduction
into the wilder parts of Chota Nagpur. They include the Citron, Lemon
and Limes, some of the latter without mamillate fruit.

4. C decuman a. L. with leaves 6-9" long and very large globoae fruit,

is the Pamalo or Shaddock, also cultivated.

7. J&le. Correa.

1. A. Marmelos, Correa. Lohagasi, K. ; Sinjo, 8. ,- Bel,

E. y Beng. ; The Bael tree.

A small tree 30 ft. with strong spines1 springing 1-2

together from the axils of the 3-foliolate leaves. Lflts. ovate-

lanceolate or elliptic 2-4" long crenate or nearly entire sessile

with rachis |-1" loug and petiole 1-2|" long.

Wild on the hills throughout Chota Nagpur.
Fl. May-June. Fr. May-June of the following year. Sub-deciduous in

April.

Fls. 1" diam. greenish white in very numerous lateral and sub-terminal
simple panicles 1^-3" long appearing with the new leaves. Fr. 2-3" diam.
(wild form) globose or ovoid, many-celled and seeded. Rind almost
woody. Testa of seed wooly. A moat valuable tree, the properties of

which are well known.
Var. a. A moderate-sized thornless tree. Lflts. broadly ovate, some-

times faintly crenate 2" by 1£" to 4" by 2£" shortly obtusely acuminate
puberulous both sides, lateral petiolules £". Ravines in the Santal P. east

of Narganj.

8. Feronia, G»rtn.

1. F. elephantum, Gorr. Kat-bel, Kochbel, 8. ; Katbel,

H.; The wood-appie.

A small spinous1 tree with dark green impari-pinnate

leaves and opposite small sub-sessile entire leaflets.

Manbhum, Campbell. Hazaribagh, near Topchanchi. Palamau (near
Japla). Fl. Feby.-April, Brand in. Fr. Nov.-Jany. "Deciduous."

L. fascicled, about 3" long with 5-7 elliptic or obovate leaflets about
\"'V long. Margin notched at apex and with large marginal glands. Rachis
aarrowly winged. Fls. (not seen by me) £"-£" diam. dull-red. .Fr. 2|"-3''

diam. 1-celled, many-seeded with a rough woody rind.

The pulp of the fruit is edible.

1 Sea footnote on page 246.
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Fam. 30. MELIACEJ!.

Trees or shrubs without (exc. Chloroxylon) trauslucent

glands in the leaves. L. alt. pinnate (2-3-pinnate in Melia)
exstipulate. Fls. regular, usually in axillary panicles.

Calyx 3-6-toothed, -partite, or sub-entire. Pet. 3-6, sometimes
cohering at the base. St. 4-12 usually twice as many as the
petals, more or less completely nnited (except in Cedreleee)

into a tube outside the disc, tube often tootbed. Disc rarely

absent, frequently tubular and sheathing the ovary, sometimes
adnate to the st. tube. Ovary usually free, 2-5- rarely

6-celled. Style 1, stigma disciform or capitate. Ovules 2
or more in each cell, rarely solitary. Seeds sometimes arilled

or winged. Albumen thin or absent.

Note.—Chloroxylon is chiefly distinguished from the RutaceaB by its
numerous ovules and winged seeds.

A. Ovules several or many. Seeds winged.

I. St. not united into a tube (Tribe Cedreleae).

Perfect st. 10, L. gland-dotted , . . .1. Chloroxylon.

Perfect st. 4r6,;L. not gland-dotted . . . 2. Cedrela.

II. St. united into a tube (Tribe Swietieniese)
Ovary 5-celled. Capsule 5-valved 3. Soymida.

Ovary 3-celled. Capsule 3-valved (rarely ovary and
capsule 4-5-celled) 4. Chickrassia.

B. Ovules 1-2 in each Cell. Seeds not winged, St. united
into a tube.

I. Albumen thin. Cotyledons foliaceous. Leaflets
often toothed (Tribe Melieae). Petals usually
spreading.

St. tube oblong. L. pinnate. Tree. .
N

. . 5. Azadirachta.
St. tube oblong. L. 2-3-pin»ate. Tree . . . 6. Melia.
St. tube very short. A shrub 7. Cipadessa.

II. Albumen 0. Cotyledons thick. Leaflets entire
(Tribe Trichilie®). Petals usually erect orsub-
eroct (exc. 9).

Petals shortly oblong. Disc annular. Lflts. 5-11 . 8. Heynea.

Petals ovate-oblong, spreading. Disc annular.
Lflts. 3 9. Walsura.

Petals narrowly oblong. Disc tubular . . .10. Dysoxylum.
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SO. MELIAQEM. |2 Cedbela.

Petals 3-5 thick, concave, white • . . 11. Amoora.

Petals 5 concave, yellow. Shoots lepidote . . 12. Aglaia.

N.B. -The "length and shape of the staminal tube is usually correlated
with that of the petals: concave petals= urceolate tube, oblong petals

=

cylindrical tube, etc.

1. Ctaloroxylon, D.C.

1- C Swieteilia, V.C. Sengel-Sali, K. ; Bharhul, Kharw.
;

Bhira, H. Indian Satinwood.

A small or mod.-sized tree with thick corky bark,

?retty, greyish or glaucous-green pinnate foliage, leaflets

0-20 pairs, about V- long, gland-dotted. FIs. white \" diam.
on the cymo6e branchlets of pubescent 3-5'' long panicles

which are clustered towards the ends of the branches from
the leaf scars.

Singbbum, usually on northern slopes and local ; Gangpur ; Palamau
(woods near the IJrunga R., etc.), frequent. Fl. March-April when
leafless. Fr. May-June. Deciduous Feby.-April.

Lfits. rhomboid-oblong with rounded apex, petiolule l^'', rachis with
petiole 8-12'' long. Pet. with slender olaws. 8t. 10 from the sinuses of
the prominent disc. Ovary pubescent, 3-celled and -lobed. Capsule
3-gonous, oblong-ovoid, 1-1^, 3-celled with winged seeds.

The wood is eagerly sought after, hence the scarcity of large trees.
It is often found on the sides of hills in the form of coppice. The leares
blister the skin if rubbed on it, hence the Kol name Sengel-Sali (Sengel=
fire), and cattle will not browse on it.

3. Cedrela, L. >

Trees. L. pinnate. Fls. short-oblong white in terminal, and
sub-terminal panicles, 4-6- usually 5-merous. St. often witb
alternating staminodes, inserted on the fleshy disc, which is

more or less adnate to the base of the ovary. Ovary 5-celled.

Cells with several 2-seriate pendulous ovules. Capsule
septifragally 5-valved, globose when yoUng, then ellipsoid

or oblong. Seeds many imbricate winged at one or both ends.

1. C. ToOEa, Ro-rb. Katangai, Roronga, Ho. ; Katangari,

M. ; Tun, H. The Toon tree.

1 Vide Records, Botanical Survey of India, III, 4, on the Indian Speoiei

of Cedrela by C De^Candolle.
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2. Cedbila.] 30. MJ2LIACEJ3. [3. Soymida.

A mod.-sized tree with large spreading leaves 1-2J ft. long
with 5-12 pre. of alt. or opp. lanceolate or oblong-lanc. finely

acuminate glabrous or pubescent entire or faintly undulate
lflts. with oblique acute bases. Fls. £--£-" long in drooping or
sub-erect panicles on the new shoots* Seeds winged both
ends.

VaUeye in Singbhum, and Santal P.; Parasnath in Hazaribagh but not
attaining large size and rather scarce. Lohardaga 2,500 ft., Gamble. I have
not seen it wild elsewhere, bnt it is largely planted in all the districts.
Fls. March-April. Fr. June-July, bnt the capsules often remain a whole
year on the tree. Deciduous Dec'.-Feby.
The typical C. Toona has quite glabrous leaves, panicles glabrous long

and drooping, usually as long as or exceeding the leaves, Jts. without
ataminodes. Anths. minutely apiculate. Capsules f smooth. This is

rarely, if ever, found in Chota Nagpur, certainly not wild.

Var. a=C. Hainesii, C. D.C. sp.

L. 18'' long glabrous except the petioles and the axils of the sec. n. of

the lflts. Panicle puberulous 8-9'' only, erect. Fls. £''. Btaminodes

5 filiform. The fruit is believed to bo that of the type and about f " long.

Truly wild in the valleys. It may be a distinct species, bnt a larger

series of specimens is required.

Var. /3 (This is also included in C. Hainesii by De Candolle ? but it

appears to me not to differ from C. Toona, var. pubescens, Franch).

L. sometimes 2 ft. in length with 10-12 prs. of lflts. more or less perma-
nently pubescent both sides. Sec. n. 14-16 prs. with pubescent pits in

their axils. Fls. not seen, and it is possibly the same as a« Chiefly in

village lands.

Var. y Haslettii. Lflts. opp. 6-10 prs. under 4''. Panicles erect 6"

glabrous. Fls. £". Anthers with a tail £-fths as long as themselves.

Btmds. 0. Capsule under f
'' with small white lenticles. Seeds as in

type. Santal P. Khatikhund, Haslett !

The fact that the young leases appear at the commencement of the

hot weather make the Tocn a most desirable avenue tree.

o. Soymida, A. Juss.

1« S« febrifuge -4- Juss. Rohini, K, ; Ruhen, S. ; Rohan,

Rohana if., Khar.

A large or moderate straight tree with dark brown bark
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3. tfOYMDA. ] 30. MULIACJl'JE. [5. Azadieachta.

thick wrinkled brancblets and pari-pinnate leaves 9-18" long,
usually red when yonng. Fls. greenish white in large terminal
panicles. Tree often conspicuous from the large ellipsoid or
obovoid pendent fruits, woody and septifragally 5-valved
when ripe.

Singbhum rara,. (at Chimbera); Gangpur, common ; Manbhum, com-
mon in the Ttmdi forest, Camp.; and in other parts (e.g. along Barakka
R.); Hazaribagh, frequent ; coppiced on the Tcpchanchi bills. Palamau,
frequent. Small stunted specimens a few feet high are very common in
ruined forests ; the young leaves are easily recognized by their red
veins and petioles.

Fl. April-May. Fr. May-June (ripe ?) when nearly bare of leaves,
and new shoots appear in the same months.

Lftts. 3-6 pair, distant opp. or alt., 2-4" long, broadly oblong or elliptic

obtuse with very oblique base, sprinkled when young with small sessile
glands otherwise glabrous. Sep. 5 short imbricate. Pet. t obovate.
Bt.-tube cupular, 10-cleft, lobes again 2-toothed, anthers between the
teeth. Ovary 5-celled. Capsule 8" by 2'' (1-2' long only according to
Brandis) with a large 5-rayed central axir and numerous large-winged
seeds.

The bark is bitter and astringent. Among the Santals a decoction is

given for rheumatic swellings, Camp. Wood used for oil millB. etc.,

very hard. Kundur (gunpowder) is prepared from its wood in Gangpur.

Chukrasia tabularis A. Juss. (sometimes spelt Chickrassia),

In a pamphlet entitled " On the Flora of Behar and the mountain
Parasnath by Thomas Anderson, formerly Superintendent of the
Koyal Botanic Gardens, Calcutta, it is stated that Chickrassia tabularis
occurs on Parasnath from base to Bummit ! This is the only record,
and I suspect an error as I have failed to find it on Parasnath or any-
where else in Chota JTrgpur. C. tabularis has 5-12 prs. of leaflets.

White flowers \'' long with erect oblong petals -and a woody capsule
about li-lf" long.

5. izadiraclita, A. Juss.

1. A« indica, -4- Juss, Syn. Melia Azadirachta, L. Nim,
B. , The Neem tree.

A handsome tree with pinnate leaves, 5-9 pair of coarsely-

serrate unequal-sided leaflets and axillary panicles of white

Bcented flowers.

251



5. Azadibachta.] 30. MELIACEJE- [7. Cipadess*.

Not indigenous, but occnrs wild in jungles in Hazarit agh and fre-

quently self-sown near gardens and villages throughout Chota Nagpur.
Fl. March-May. Fr. June-July. The seed germinates the same season.

Evergreen.

Fls. \" diam., St.-tube \'' long, 10-toothed and anthers opposite the

teeth. Ovary 3-5-celled. Drupe £-f
7 ellipsoid, yellow when ripe, 1-celled

and 1-seeded.

A most valuable germicide and the ripe fruits are largely collected by
the Kols for the oil which is especially useful in parasitic skin diseases in

both man and animals.

Brandis speaks of the fruits becoming purple when ripe, this is

oertainly not the case in Chota Nagpur.

6. Melia. L.

1. M. Azedarach, ^» Bokom baha, 8. ;
Bakain, H.

;

The Persian Lilac.

A small tree with 2-pinnate leaves and axillary panicles

of small sweet-scented lilac and parple flowers. Ovary 5-6-

celled. Drnpe fleshy £-f" yellowish with a bony 5-6-celled

stone, each cell with 1 long narrow seed with brown testa,

thin albnmen and fleshy linear-oblong cotyledons.

Common in gardens and villages, not wild. Fls. May-June. Fr.

ripens Nov.-Dec, but often temains on the tree throughout the cold

weather.
A pretty tree in flower but it is more or less leafless from Dec. to

April.

7. Cipadcssa* Blnme.

1. C. fruticosa, Blume.

A small tree or a large shrub with long weak sub-sarraen-

tose branches, leaves with 7-11 opposite variously toothed

leaflets and axillary or extra- axillary small cymose panicles

of small white flowers.

Valley forests in Singbhum, frequent in Saranda and Porahat ; Paras

-

n&th, Anders. Fl. April-May with the new shoots. Fr. May-Nov.
Deciduous in March.

Variable. Whole plant usually more or less pubescent. L. 5-12''.

Lflb$. from f (at base of leaf) to 5 by 2^", from entire to coarsely serrate

or sub-lobed, acute or acuminate. Petiolules %-j'. Panicles narrow 3-4"

long including the long peduncle. Calyx 5-toothed. Petals 5, valvate
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7. Cipadessa.] 30. MELIACE&. [9. Walsuba.

strap-shaped. Si. 10 loosely cohering into a tnbe, fil. villous within,
forked, and anthers in the fork. Ovary 5-celled. Cells 2-ovuled. Fruit
nearly dry under £" diam. 5-gonous.

8. Heynea, Boxb.

1. H. trijuga, Boxb.

A small tree with pinnate leaves usually 12- 18' long,
large opposite entire leaflets and small white flowers in lax,
corymbose panicles on slender peduncles 7-12" long.

Valleys in Singt>hum. Kolomda 2,000ft. (Lohardagga) Gamble ! Wood
gives iaragaon (Hazaribugh) as a locality, but as he states that the
vernacular is Ban-Simar, a name often given to Heptapleurum venulosum,
and as also it is described as a large climber, there is probably some
mistake.

Fl. March-May. Fr. July-Sept Evergreen.

Lfits. 5-9 ovate acuminate, end one attaining 6|" by 3'', paler and some-
times pubesoent beneath, base straight, obtuse or rounded, petiolule £-|

¥

or of end leaflet 1", slender. Panicles (excluding peduncle) 2-4'' only.
Fls. short-oblong ^

' long. Sepals short broad purescent. Petals 4-5
oblong. Fil. cohering into a tube about half way, pubescent or villous
within, forked, anthers apiculate within the fork. Ovary sunk in the disc
2-celled, cells 2-ovuled. Fruit ellipsoid £ ' by TV coriaceous with fleshy
endocarp, ultimately 2-valved. Seed 1 with a white thin fleshy aril and
large fleshy cotyledons.

9. Walsura, Roxb.

1. W. piscidia, Boxb.

A bushy tree with chartaceous pinnate]y 3-foliolate leaves
4"-6';

long, oblong or somewhat ovate-oblong leaflets 3'' by 1* to
5" by 2f pale glaucous beneath and very shining above. Fls.

yellowish £' long in panicles 3"-5" wide composed of several

long-peduncled partial panicles from the upper leaf scars.

Under the shade of immense gneiss rocks at the tops of the highest
hills in Eoderma. Fls. May-June. Partially deciduous at the time of
flowering.

Innovations brown tomentose. Lfits. rounded both ends with about
nrs of slendHr see. n., very finely reticulate between. Lateral

petioiules Wj*, terminal f-1 *. Peduncles of panicles l£-3" tmesenea up-
wards. St.-tube half length of petals clett for two-thirds of its length
into 10 bifid segments. Ovary 2-o-eelled, and fruit brown tomentose.
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10. Dtsoiylum. ] 30. MELIACEJE. [11. Amooba.

10. Dysoxylum, Blame.

Trees with large pinnate leaves and qnite entire leaflets.

Fls. panicled. Calyx 4-5-fid or sub-entire, deciduous. Petals

4-5 oblong valvate or slightly imbricate. St.-tube cylindrical,

mouth usually toothed or crenulate. Anthers oblong 6, 8 or

10. Disc long tubular. Ovary 3-4-celled. vales 2 in

each cell, superposed rarely solitary {e.g. D. Hamiltonii)

Capsule coriaceous 1-4-celled, loculicidal. Seeds arillate or

not, plumule sometimes hairy.

1. D. procerum, Hie™. ? l

A tall tree with light bark and very large pinnate leaves

3 ft. long crowded at the ends of the branches, leaflets

attaining 12-14" by 4" decreasing in size towards the base

of the leaf.

Karampoda forest in deep valleys with running water. Young fruit

in April.

Lflts. 5-9 pair, opposite, oblong acute or acuminate with oblique

usually rounded base, lower often only 4£" by 2f' and somewhat reflexed,

sec. nerves 12-20 pair, distinct strong, straight then curved upwards to

near the margin. Bachis grey microscopically tomentose, with minute
scales and a few minute brown scales on the nerves beneath. Petiolule

f-
''.

Frt. (unripe) f tomentose in axillary panicles on short pedicels, 3 -

celled, 3-seeded. Calyx 3-nd, tomentose.

11. Amoora, Roxb.

Trees with large pinnate leaves and entire leaflets. Fls.

globose sometimes dioecious, panicled, or (A. llohituka)

female spicate. Calyx 3-5-fid or sepals nearly free. Pet.

3-5, concave, sometimes creuate. Anths. 6-10 included

v N.B.—Only once found and the fruiting-specimen with' the remains

of the perianth; sent to Calcutta where it was identified with D. procerum,

bnt could not again be found on my visit. The species requires further

investigation as the above description, taken from field notes, points to

this tree being a species of Amoora rather than oiDysoxyhun. It, in fact,

closely resembles A. Wallichii, King., a tree whose range is much more
eitensive than is supposed, having been found by me both in the Bhotan
Duara aud Sikkim Terai]
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11. Amooba.] 30. MELIACB&.

in the tube. Disc obsolete. Ovary 3-5-celled. Cells

1-2-ovuled. Capsuis 3-4-celled and -seeded, locnlicidal.

Seeds in a fleshy aril.

The juice is sometimes milky.

1. A- Rokituka, W, & A. Sikru, Ho. Sikarom, If.

Fitraj, beng.

A handsome mod.-sized tree "with a low spreading
crown of large leaves 1-3 ft. long with 4-7 pair of large

leaflets 3-9" by l|-4" decreasing in size towards the base
of the leaf and small white flowers in lax simple (female)
or branched (male) spikes.

Along river banks in Singbhum, chiefly in Saranda. Kavines in
northern Santal P. El. Aug.-8e.pt. Fr. May-June. Evergreen.

Dioecious. Branch-lets stout, shoots brown pubescent glabrescent.
Rachis of leaves grey, but not microscopically pubescent, with scattered
brown microscopic scales. Betiolule %'. Lflts. much as in last but base
more oblique and nearly always acute, at least on one side. Panicles or
spikes mostly extra axillary and shorter than the leaves. Calyx 5-partite
lobes obtuse. Petals 3. Anth. 6. Ovary 3-celled. Capsule 3-valved,
flesh coloured or yellowish Iff* diam. Seeds with scarlet arillus.

2. A- Wallichii) King, See note under Dysoxylum pro-

cernm.

12. Aglaia, Lour,

l. A. odoratissima, Blume.

A moderate tree with impari-pinuate leaves 3-7* long

with 1-3 pair of leaflets 2-5" long and very small yellow

flowers in elongate scaly panicles.

Pitorea, Wood. I havs not seen thist tree. Pitorea is close tc Eanchi.
Shoots, young leaves and inflorescence with ferruginous scales. Pis. Ty.
Calyx 5-lobed. Petals 5 concave. Anthers 5. Ovary 1-3-celled. Fr.

f ' diam., indehiscent velvety. Seeds with a white edible arillus.

Fam. 31. ANACARDIACEjE.

Trees or shrubs with alternate simple or compound
exstipulate leaves. Fls. small regular often polygamous,
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31. ANACARDIACE^J. [ 1. Odin a.

sometimes dioecious, usually panioled. Calyx of 3-5 sepals

or lobes Petals as many as the calyx lobes, imbricate or

sub-valvate. Disc rarely absent. St. normally twice as

many as the petals, but usually fewer, sometimes only 1 per-

fect, inserted under or on the margin of the disc. Ovary

superior, of i-more, rarely of 2-5, united or (in Buchanania)

free carpels. Carpels with 1 ovule, either pendulous from

the axis or from an ascending basal funicle. Fruit usually

a 1-seeded drupe, rarely drupe with a 1-5-celled stone

(Spondias), exalbuminous. Embryo straight or curved,

cotyledons plano-convex,

Besin passages in the bark often filled with a caustic juice.

A. Carpels solitary or 3-4 united in a 1-celled ovary or

if 2-celled, with one cell early suppressed.

L Ovule pendulous from the top of the cell or from
above the middle.

L. pinnate. Fls. before leafing, fascicled on numer-

ous simple or branched racemes. Styles 3 -4,

rarely 6 1. Odina.

L. simple. St. 5. Drupe on a swollen receptacle.

Styles 3 . . . . . . . 2. Bemecarpus.

II. Ovule pendulous from a basal funicle. L. simple.

St. 5-1. Style lateral. The Mango . . , 3. Mangifera.

B. Carpels 5 distinct, one only perfect. L. simple.

St. 10. Drupe small, not on a swollen receptacle . 4. Buchanania.

C. Ovary 2-5-celled. L. pinnate.

Fls. before leafing white in a large terminal

panicle . 5. Spondias.

1. Odina, Roxb.

1. 0. Wodier, Roxb. Nanam, K. ; Doka, 8.
;
(Dhauuk,

doka, also used by the Tantis and other Hindu castes); Genjan,

Kiiarw. ; Farmi, Ghatw. ; Jhingan, H. ; Jial, Beng.

A small or large tree with stout soft branchlets, odd-pin-

nate glabrescent loaves clustered at the ends of the branchlets

with 3-4 pairs of leaflets. Small yellowisb-green dioecious

flowers fascicled on the rachis of numerous racemes towards
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1. Odina.] 31. ANJCARDIACJS^!. [2. Sbmecabptts.

the ends of the bare twigs, succeeded by curved obloDg
compressed red drupes J* long.

Very common in all the districts especially in dry forests, where it

is one of the first trees to lose and one of the last to regain its leaves.
Fl. March-April. Fr. May-June. Dec. Nov.-May ., but eeedlings keep
their leaves till January.

Branch! ets with a large pith, thin wood and thick tonga white
bark. Young shoots, leaves and inflorescence with scattered
stellate h*irs. Lflts. 2$-5£" ovate opposite mostly acuminate with
oblique unequal base, lower smaller shortly petioluiate, upper some-
times sessile, terminal petiolule 1-2", Racemes very numerous at th«
ends of the twigs* r from upper leafless axils, never truly terminal, erect
or ultimately drooping. M. 3-8" often with slender branches. Sep.
4 (-5), ovate ciliate, &-%" imbricate. Pet. as many |" oblong acute.
Bt. 8 on the margin of the annular disc. Pistillode 4-5-grooved clavate
truncate. F. racemes 3-6" elongating in fruit to 8", not or very shortly
branched. Pet. 4-5 oblong obtuse l

Q
". Staminodes 8 on a small disc at base

of the 4-6-grooved oblong ovary. Styles 3-6 short thick with a papillose
stigma, t ivule on a long pendulous funicle. Drupe with a thin fleshy
epioarp and large stone, seated on the persistent somewhat enlarged GV)
calyx.

The tree contains an abundance of starch and is therefore easily
raised fr ^m cuttings and good for fodder. It yields a clear gum in
considerable quantities I he bark is astringent and gives a coarse fibre.

The fruit is largely eaten by birds.

3. Semecarpns, Linn. f. The Marking Nut.

1. S. .Anacardium, L. S030, K., 8.; Bhelwa, Kharw., H.
;

Bhela, Beng.

A small tree with large simple oblong or obovate strongly-

nerved leaves 8-18" long clustered at the ends of the branches,

and small subsessible fasciculate dull greenish-yellow male
or polygamous flowers on the branches of a terminal panicle.

Fruit an oblong or obliquely ovoid drupe, black when ripe,

seated on a fleshy orange cup (formed of the swollen accres-

cent calyx-base and disc).

Fairly abundant throughout the forest, but scattered.

FL June-Sept. Fr. Dec.-March. Dec. March-May.

Branchlets stout, young pubescent or tomentose. L. hairy on the nerves
beneath and grey between the nervules with a close-felted layer of mio-
roscopic papiilos, apex rounded. Sec. n. 16-25 pairs reticulate within the
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2. Szmecabpus.] 31. ANACAEBIACEJE. [4. Buchanania.

thickened margin. Petiole 1-2''. Panicle stout pubescent as long as or
j

longer than tho leaves. Fls. £'' diam., polygamo-dicedous. C lyx £" long i

with 5 small teeth, tube accrescent with the receptacle. Petals oblong
J

with rounded apex, greenish-yellow. 8t. .^inserted outside and at the
;

base of the disc. Ovary 1-celled tomentose with 3 stylos. Drupe 1 I
|

coriaceous.

The juice causes blisters and woodmen therefore object to felling the |

trees. The ripe orange cup of the fruit is eaten and also, it is said, the
kernel of the fruits but the pericarp is full of a black juice which is a
powerful vesicant and is used for marking clothes. The fruits form an

j

important ingredient in some natve medicines for dyspepsia, piles and
akin diseases. They probably give the active principle in the mixture

|

used for "chobing" elephants' feet.

3. Mangifera, L. Mango.

Trees. Fls. small, polygamous in terminal panicles, pedicels I

articulate. Calyx 4-5-partite. Pet. 4-5, only 1-2 usually
)

perfect, inserted within the tumid lobed disc. Ovary sessile
j

1-celled, oblique, style lateral, ovule pendulous from a sub-
j

basal funicle. Drupe large fleshy ; stone compressed, fibrous.

1. M- indica, L. Uli, K. ; Ul, S., and the frnit Amsi

;

Am, H.

The wild mango is very similar to the cultivated one and,

is a fine large tree 60 ft. high and up to 8 ft. or more girth.

The fruit is 3-4" long with a very large stone, thin rind and
very abundant pleasant juice but little flesh.

Along rocky valleys and banks of streams, common in Singbhum. Also
in Manbhum and on Par.isnath. Possibly wild and indigenous through-
out Chota Nngpur, certainly so in Singbhum. El. Jany.-March. Fr. May-
June. Evergreen, renews leaves in June.

An important food in times of famine ; large baskets of the fruit are

boiled and the liquid drunk, while the kernels, after being steamed, are
also eaten.

4. Buchanania, Roxb.

1. B. latifolia. Roxb. Tarub, K.\ Tarop., S.) Piar, Kharw.\
1'iar, rial, H.

A small straight tree with rough bark, stiff entire strongly

nerved oblong simple leaves 6-10" long and axillary and



4. Bpchanania.] 31. ANACARDIACE&. [5. Spojtdias.

terminal panicles of small sessile white flowers £"-j" diam.

Drupes globose black \" diam.

Very common, but rarely more than a small tree of Z\" girth. Especially
abundant in dry forests. Fl. Jany.-March. Fr. April-May. Nearly ever-
green, but sometimes leafless April-May in dry years. Renews leaves in
June.

Innovations pubescent or villous. L. pubescent beneath rounded at the
tip somewhat resembling oblong forms of Semecarpus, aud nervation very
similar but without the grey or white felt between the nerves. Petiole

|-J" stout pubescent Panicles pyramidal densely pubescent. Sepals 5
nearly free. Pet. triangular or obiong. St. 10, erect as long as the spread-
ing petals, inserted on the base of the fleshy lobed disc. Carpels 5 (very
rarely 6) of which 4 are rudimentary, hairy.

The fruit is largely eaten, the flesh is very palatable and the kernels
somewhat like pistachio nuts.

5. Spoildias, L. The Hog-plum.

1. S- mangifera» Willd. Ambo ; Ho. j Amburo, M,
;

Amra, S., H. ; Amara, Kharw. ; Katambolam Mai, P. ,

Ainbra, Beng.

A moderate or large tree with stout branchlets, odd-pin-

nate glabrous sweet- smelling leaves clustered at the ends of

the branchlets with 4-6 pairs of strong*nerved leaflets. White
flowers J-

§" diam. sessile in small cymes on the branches of

a large panicle terminal on the bare branches, succeeded by
large plum-like drupes.

Wild in the lower lying forests especially near rivers, often planted.
Easily recognised by ibs characteristic mango-like smell.

Fl. Feby.-March. Fr. ripens in the following' Jan. when the tree is

leafless. Dec. Jany.-May. Eenews leaves May-June.

All parts quite glabrous. Lflts. opp. oblong acuminate 2-9" by 1-4''

shortly petiolulat j with 10-30 pairs of horizontal sec. nerves joined by a
strong intrvmarginal one. Panicle fleshy pyramidal 1-2 ft. Calyx salver-
shaped with 5-0 ovate acute lobes. Petals white ovate-obloDg. St. 10
inserted under the large cusli ion-shaped lobulate disc, with 6hort subulate
filaments. Carpel* 4-6 free above united below into a 4-6 celled ovary, each
with a very snort style. Drupe 1$" long, yellow ellipsoid with a hard
somewhat fibrous aud grooved 2-!3-cei!ed stone, usually 1-3-seeded.

Fruit very astringent, greedily eaten by deer aud other animals and
is occasionally palatable when quite ripe.
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[I. SAPINDrS.

FlM. 33. SAPINDACEA.

Trees or sb?»bs rarely herbs -with alternate exstipnlate

BimDle or compound leaves. Fls. small usually polygamous,

regular or usually more or less irregular. Calyx 4-8-lobed

or sepalous, val\ ate or imbricate in bud. Petals aa many
as, or fewer than, the calyx lobes or 0, often bearded or

squamate at the base. Stamens 4-10, very commonly 8,

inserted inside rarely outside the disc, often decimate

;

anthers 2-celled basifixed or versatile. Disc sometimes

unilateral, rarefy in male flowers. Ovary entire or lobed,

often excentric usually 3- (4-2) celled ; cells 1-2- rarely more-

ovuled. Ovules axile ascending. F%uii capsular or indehi-

8cent, sometimes bladdery, entire, febed or winged. Seeds

often arillate, usually exalbuminous. Embryo stout, some-

times spiral or plicate.

St. insetfM inside the disc. L. compound.
Trees. Pet. 4-5. St. 8-10 . . . 1. Sapindus.

Tree. Pet 0. St. 4-8 .... ' 2. Schleichera.

Climbing herb ... .3. Cardiospermum.
St. inserted outside the disc in Herm. H. Disc

OinM. L. simple A shrub 4. Dodonma.

To this family also belongs the Litchi (Nephelium Litchi, Comb.), in

which only 1 lobe of the ovary usually develops fruit. The part eaten it

the aril.

1. Sapindus, Plum.

Trees with pari-pinnate leaves and entire leaflets. Fls.

Bub-regular with 4-5 imbricate sepals and 4-5 petals which

are furnished with a scale at the base. St. 8-10. Filaments

usually pilose. Ovary 2-4-angled or lobed, 2-4-celled. Style

with a 2-4-lobed stigma. Ovule 1 in each cell. Fruit fleshy

or coriaceous, of 1-3 more or less distinct indehiscent carpels.

Seed witbout arillus.

Neither of the following two species are indigenous. A saponaceous

principle is contained in the pulp of the fruit which is largely used in the

?lace of soap, and to which it is preferred for the washing of certain

abrics.

Ovary tofentose. Leaflets 2-3 pair . . 1. trifoliatus.

Ovary glabrous. Lflts. 5-8 pair ... 2. Mukoroiai.
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1. Sapindus.] 32. SAPINDACE&. [3. Schlkichesa.

1. S. trifoliatllS, L. Bor-ritha, Beng.

A handsome tree with leaves 3-12" long, acuminate
leaflets 3-6" long- usually pubescent beneath with pale raised

nerves, and large terminal panicles of -small dull-white
flowers £4" long.

Occasionally cultivated. Chatra, Hazaribagh., Wood. :
u Appears to be

wild, but very rare in Chota Nagpur, " Train, Fl Dec. Ft. April.

St. 8. Ovary 3-lobed. Fruit of three slightly united yellowish-green
drupels, £-f" long.

2. S. Mukorossi, Gaertn. CSyn. S. detergens, Roxb.)
Ritha, H., Beng.

A handsome tree with leaves 6-18 inches long clustered

about the ends of the bi'anchlefcs, acuminate leaflets 2-6" by
|-2'r

glabrons with numerous close secy, nerves, and terminal
pyramidal panicles of white or purplish flowers TV long.

Occasionally cultivated. Fl. May-June. Fv. Sept.-Lee.

Deciduous. Renews leaves in April.

Sep. and pet. ciliate. St. 8 (rarely 6). Filaments wooly. Ovary
3-angled. Fruit of usually only one sub-globose smooth yellow drupel
J-l" diam.

3. Sclileichera, Willd.

1. Schleichera trijuga, Willd. Bam, K., S. ; Kusum,
R, Kharw.

A handsome den se-foliaged large tree with pari-pinnate

leaves 8-16" long 2-4-pairs of opposite entire leaflets 3-10"

long, the basal ones smallest, and inconspicuous greenish-

yellow flowers in numerous lateral racemes appearing with

the deep red new foliage.

Throughout Chota. Nagpur. Fairly common in the Singbhum forests,

but the finest *rees are usually those in village lands. Fl. Feby.-March.
Fr. June-July. Nearly evergreen. The new leaves appear Feby.-March.

Trunk attaining 7-8 ft. girth but not a great height. Crown rounded-
L. ultimately dark green, rachis 3-6". Lflts. sessile, ell. or oblong, glabrous,

rarely repand or sub-lobed usually entire, with 10-16 pairs of distiact pale
slender secondary nerves and intermediate shorter ones finely reticulate

between. Inflorescence tomentose. Fig. 1-aexual or polygamova fascicled
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2. ScHiEicHEEA.] 32. SAPINDACE&.

on racemes 2-6" long which are axillary or below the leaves and often on
special abbreviated branchlets. Sepals^o "> 4"6 pubescent. Petals 0.

Vise annular. St. 4-8 with long slender glabrous filaments £-£" long. Ovary
glabrous 3-celled. Fr. mostly 1-celled, toughly-coriaceous, 1-1&* ovoid,

usunlly with a Bharp point, sometimes slightly prickly. Seed entirely

enveloped in the aril with a thick smooth brown testa. Embryo large

horse-shoe shaped, the short radicle in a fold of the testa;

The timber is good tut the tree is rarely cut in the village lands, being

left for the cultivation of lac, which yields twice the price of lac grown on

any other tree. Both the aril and the kernel of the seeds are eaten and a
good oil for cooking is expressed from the seeds. Campbell says that the

oil is used also for the treatment of certain skin diseases.

The tree is very readily raised from seed sown as soon as ripe. The
young plants should be put out in the second year, i.e., exactly one year

from the time of sowing.

Cardiosperrnum Halicacabum. L. Galphul, Kharw., is a slender

elegant climber with deltoid ternately divided and toothed leaves, and
small white flowers in long peduncled axillary cymes, the lowest pair of

pedicels developed as recurved tendrils. Capsule inflated membranous

.

3-celled.

Common.

Fl. Aug.-S&pt. Fr. Nov.

4. Dodonaea, L.

1. D. VisCOSa, L. Mehndi, Vern.

A light-green large shrub often 10 ft, high with simple

oblanceolate glabronB sab-sessile leaves 1-3J" long and short

cymes of greenish flowers. Capsule membranous 2-4-winged

compressed.

Often grown in gardens, and apparently naturalized about Eoderma,
but not native in Chota Nagpur.

Young leaves and flower-buds in Dec. Fl. Jqn.-Feb.

Shoots and Leaves somewhat resinous. Sec. n. numerous. Fh» poly-

gamous. Sep. 5 (or fewer). Pet. 0. Ovary 3-4-celled.

fam. 33. SABIACEJE.

Trees or shrubs with simple or pinnate alternate exstipu-

late leaves. Fls. small, with 5-3 sepals and petals or appar-

ently only 3 petals, the other two being reduced to scales

St. as many as the petals and opposite to them, but freauentlj
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Meliosma.] 33. SABIACEAE. [Hiftage.

only two fertile and the others variously modified, inserted

on or at the base of the usually small annular dis<\ Ovary
2-3-celled, compressed or 2-3-lobed ; styles distinct or

connate often lateral in fruit. Ovule 1 01 2 in each cell, axile.

Fruit drupaceous or of 2-3 drupels.-

Meliosma, Blume.

1. M. simplicifolia, Roxb,

A small tree with large simple oblanceolate entire shining
leaves 6-12" by lf-lf" and rusty-pubescent panicles as long

.as the leaves, of small yellowish white flowers or small keeled

drupes.

Deep ravines with a perennial water supply at 2,000-2.500 ft. in the
Karampoda forest, Singbhum. Fl. Dee.-Feby. Fr March -June Evergreen

Twigs with prominent lenticels puberulous L. glabrescent and
shining both sides, oblanceolate to obovate acuminate with base tapering
into a slender pubescent petiole 1-1 .V' long which is thickened at its base.
Sec. n. 12-16 pairs oblique curving up ipeide the margin., prominent. Fls.
minute sessile. Sep. 3-4 larger and 2 smaller (braoteolea ?) ciliate. Pet.

3 outer large orbicular concave the 9 inner bifid scale-like. Drupe £
7

diam.

Fam. 34. 3IALPICHIACE E

Climbing shrubs with opposite simple entire leaves and
regular or irregular flowers. Sepals 5 connate, one or more*

furnished with a large gland. • Petals 5 imbricate often

fimbriate. Stamens 10, one or more sometimes larger than
the others. Ovary 3-celied. Ovules solitary in each cell.

Fruit of 1-3, 1-more-winged samaras.

IUptage, Grort.

1. H. Madablota, Gcert. Sang Karla, £>. ; MtuluHuta,

Beng.

A large climbing shrub with elliptic or ovate-oblon? or

oblong-lanceolate shortly acuminate leaves fiom 4
7
-7

7
by
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Hiptagb,] U.MAL~PIGBIACE&. [I. Polygala.

2f" and showy whire flowers with one yellow petal in

axillary pubescent racemes or leafy panciles.

Santal Parganahs iu ravines (Morjhora, Sahebganj, etc.).

Fl. Feb.-March. Fr. May. Evergreen.

Branches pale. Leaves shining penninerved with 4-6 prs. arched secy,

nerves and numerous very faint intermediate, base obtuse. Petiole %'.

Flowers f-1" across. Pet. fimbriate. Each carpel in fruit with one large

central erect wing and two smaller lateral.

Fam, 35. POLYGALACEiE,

1, Polygala, L.

Herbs or undershrubs with small alt, simple entire

exstipulate leaves and irregular small green or coloured

flowers. Sep. 5 of which the 2 inner are much larger than

the others and are called wings, they are often coloured.

Pet. 3 one forming a lip and often crested. St, 8 more or

less united into a split sheath. Ovary 2-celled. Oapsule

usually herbaceous or membranous, flattened and 2- seeded.

Seeds usually strophiolate.

1. P. glomerata, Lour.

A twiggy undershrub 1-2 ft. high with pubescent branches, ovate or

ovate-lanceolate sub-distichous leaves 1-lf" rarely 2'' by J f" and green-

ish inconspicuous flowers in extra-axiilary racemes $-£'' long.

Valleys in the.Latua forest under shade, very rare, bat locally abund-

ant.

Fl. Dec-Jany. ur. Jan.-Fel. Deciduous in the hot weather.

L, ciliate and somewhat hairy both sides acute with rounded base and
3-5~prs. fine rather obscure sec. n. Petiole pubescent -jV' Bacetr»e

pubescent close flowered. Calyx persistent, wings \'' by Ty falcately-

oblong apiculate vith narrow scarious margins, nearly \'rm fr. ciliate.

Pet white oblong with a small scale near base, lip % * sub-saooate with

small fimbriate crest Ovary pubescent; on margin. Capsule obcordate.

Seeds with 3-lobed stronhiole silky.

Several herbaceous species are common. P. chinensis L. Gaighura,

8. is a branched herb 3-10" wilh oblong, oblanc. or obovate L. £-1^*

and greenish fls. in short sub-capitate racemes or sub-solitary. The root

is given in fever. Common in grassy ground. F1-, Fr, chiefly August.
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[ 1. Celastrus.

Fani. 36. CELASTRACE/E.

Trees or shrubs with simple alternate or opposite leaves;

and stipules small caducous or 0. L. entire or crenate,

more rarely serrate. Fls. small 2-sexnal or polygamous in

cymes or axillary clusters. Calyx 4-5-lobed, persistent,

lobes imbricate. Petals 4-5, inserted outside the disc rarely

continuous with its margin, imbricate. St. 3-5, inserted

either on the disc or on its margin cr arising from its inner

side in which case the filaments are often connate as a
membrane closely investing the ovary (e.g. Salacia sp,).

Anthers 2-celled. Disc usually well developed. Ovary
sessile free or somewhat Bunk in the disc, 3-5-celled

(sometimes 2-celled in Elaeodendron cells very many in

Siphonodon). Style short or 0, Stigma simple rarely

3-5-lobed. Ovules 2 in each cell, anatropous, erect (1 in

each cell in Siphonodon, or more than two or pendulous in

genera outside our area). Fruit various, often only 1 -celled

and 1-seeded. Seed arillate, sometimes winged, with or
without albumen. Embryo usually large with flat foliaceous

cotyledons.

L. alternate. Fruit dehiscent (Tribe Celastrese)-
Soandent shrub. Fls. in elongate panicled
cymes 1. Celadrus.

Ereot shrub. Fls. in small dichotomous cymes 2. Gymnosporia.

L. mostly opposite and sub-opposite. Fr. indehisc-

ent—

A tree. Fls. in fax dichotomous cymes . 3. Elaeodendron.

Anomalous genus. L. alt. Ovary with numer-*
ous cells .4. Siphonodon.

I. Celastrus, L.

1. C paniculata, Willd. Knjri, K„ S. ; Konjri, Kharw.;
Chiron, Mai. Pah. ; Mai Kangni, Beng.

A scrambling or climbing shrub with long lenticellate

branches, alternate obovate serrulate leaves, green flowers |*
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I. Celastbus.] 36, C ELASTRACE2E. [ 3. Elaeodendbon.

diam. in terminal panicles and yellow 3-lobed capsules with

red-arilled keeds=

Common, especially in hedges, throughout the area. Fl. April-Jim*

with the new leaves. Fr. Oct.-Jany.

L. U" i>y 1" to 5" by 2|" sometimes elliptic or oblong, always with a

short auddea acumination, youm,* (and young brauchlfcts) pubescent and
bright green, base acute, sec. nerves slender 4-7 pairs, petiole \-\'',

ftipules minute
;

deciduous. Panicles 2-6" lanceolate. Brads minute.

Sepals eroso orbicular. Pet. ovate-oblong obtuse. 67. 5 <>n the margin
of the disc. Ovary not sunk in the disc usually 3-celled with 2 erect

ovules in each cell. Stigma 3 lobed (simple according to F.B I.).

Captule globose or obovoid |" 3-valved, 3-6-seeded.

The seeds are usk! medicinally, and from them are obtained two
valuable oils by expression and distillation respectively. The former

method is the one usually employed in Chota Kagpur, smd the oil so

obtained is used for burning as well as for external Hhd internal use. but

is not so valuable as the so-called Oleum nigrum, obtained by distillation.

"The fruit is eaten before the seeds ripen.

3. Gyninosporia, W. and A.

1. G. montana, Boxb.

A shrub with plender spinescent branches, sub-orbicnJar

crennlate leaves 1-3" long, divaricating dichotomons cymes

of small white flowers J" diam. and globose black 1-3-ceiled

capsules. The cymes are axillary or borne fascicled on the

spinoss branchlets.

Parasnath. Fl Oct. -Dec.
L. grey coriaceous sub-sessile. Petah 4-5 spreading. Ft. 4-5 inserted

under the disc. Captvle ^-i v usually 2-valved, seeds 1, 2, rarely 3. with or

without an arillus, Brandis.

3. Elaeodendron, Jacq.

1. E. glailCUlDs Pers. Miri, K. ;
Niari, S. ;

Ratan-garur

Ghatw. ; Thauki, Asrur.

A 6raall tree with opposite (or alternate on 6ome shoots).

crenate or serrulate leaves 5" by 2J" and lateral divaricate

lax cymes of small white or bro vnish tlowere wbich are

succeeded by nearly dry oblong or obovoid drupes J" long.
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3. Elaeodendeon. ] 36. CELASTRACEM. [ 4. Siphonodok.

Throughout the area usually in dry forests where it occurs as a small
tree only. Fl. 8ept-Dec. Brandis however says Feby.-June, so there may
be two periods. The fruits may be found at most times of the year and
appear to ripen about Feby. Nearly leafless March-April and new
leaves appear in May.

L. deep green glabrous 2-6'' by 1-3'' ell., ovate to obovate, aonte or

acuminate, coriaceous, nerves slender. Petioles -g-V grooved above.
Cymes 2-4'' with long slender peduncles. Sep. unequal orbicular.

Petals oblong £" dorsally pubescent brownish with a white thinner margin.
St.- inserted on the lobes of the disc near the margin reourved with sub-
globose 2-celled anthers. Ofary conical, base only confluent with tue
disc, 2-celled, (or 3-celled, Brandis) with 2 linear ovules in each cell

apex tapering into the stigma. Fr. 1-seeded crowned with the style.

A preparation of the bark is given in cholera.—Campbell.

4 Siphonodon, Griff.

1. S. celastrineus, Griff.

A small erect tree with coriaceous somewhat distichous

ellip.-obloug more or less crenate leaves somewhat resembling

those of Croton oblongifolious, white flowers §-§" diam. iD

3-fld. axillary cymes or in several-flowered, cymes from the

branches. Fruit broadly pyriform 1J-2* long by 1-1V wi*n
coriaceous pericarp, firm mesocarp and numerous pyrenes with
woody endocarp.

Ravines in the Rajmehal hills, not common. Fls. April-June.

Fr. ripens Feby. Evergreen.

Glabrous. L. 4'' by 1$" to 8£" by 3£" very shining above, acute or

acuminate with rounded rarely acute base, sec. n. slender about 8 prs.

depressed above. Calyx with broad rounded lobes. Petals on the

calyx-tube broad-oblong. Disc filling and adnate to the calyx-tube with
a lobed margin bearing the stamens between the lobes. Filaments broad,
flattened arching over the pistil, with very broad connective bearing
the oblique anther lobes on the margin, anthers laterally dehiscent.

Ovary sunk in the disc hollowed out at the apex into a flask shaped
cavity from the base of which rises what looks like a stout style and
capitate stigma. This style-like organ ie surrounded by a collar of

5 minute appendages of the ovary (opp. the petals) which are said to bo
the stigmas. There are also 5 still smaller points alternating with these.

The ovary contains some 20-30 lenticular cells radially disposed, but
otherwise showing no other arrangement, each with one ovule with
funicle directed towards the axis. Irregularly arranged py renes laterally

compressed. Teat* very thin, Cotyledons large, thick caulicle directed

to the axi.

A very remarkble tree on account of $he structure of tho pistil

hitherto only reported from Sikkim, Burma and Java.
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[1. ZlZYPHUS.

Fain. 37. RHAMNACEtE,

Trees or shrub*, often scrambling or climbing furnished
with tendrils in Gouania and Helinus (and rarely in Venti-
lago). Frequently spinous or prickly. L. simple, alternate,

frequently basal-nerved. Stipules small, deciduous or

changed into prickles. Fls. small, green or yellowish, in

axillary cymes or running out iuto cymose panicles Calyx
4-5- merous, lobes triangular, valvate, often keeled within.

Petals 4-5, rarely 0, inserted on the margin of the disc or
on the throat of the calyx-tube (hypanthium) which is usually
filled or lined with the disc, usually very small and often

hooded over the small stamens, which are always inserted

opposite to the petals under or on the margin of the disc,

and are hence f equently perigynous. Anthers 2=celled.

Ovary free or Funk in the disc, usually superior in fruit,

but inferior in tribe Gouanieaa, 8-rarely 2-4-celled. Sty'e

short simple, rarely cleft. Ovule 1 in each cell, erect anatio-

pous. Fruit capsular or drupaceous, sometimes winged
3- rarely 1-4-celled. Albumen fleshy, larely 0. Embryo large

erect.

A. Trees, shrubs or woody climbers with some of the
stipules converted into prickles. Young fruit

superior drupaceous 1. Zizy<phu8,

B. Climbing Bhrubs without prickles.

1. Branchlets rarely circinate. Fruit superior or
halt inferior, with a terminal narrow wing . 2. Ventilago.

2. Some of the branchlets always ending in slender
tendrils, bit. inferior.

L. with strong secondary nerves. Fruit 3-winged
and 3-valved 3. Gouania.

L. with few slender secondary nerves. Fruit not

winged 4. Helinus.

1. Zi/yplius, Juss.

Small trees or shrubs, sometimes scandent, usually with

stipulnry solitary or paired prickles ; when paired, one

member of the pair is generally straight and the other
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hooked. L. sul>bi$arious entire or toothed, basul-nerved.

Fls. in axillary fascicles or cymes v
or cymes forming terming

panicles. Calyx 5- rarely 4-6-fid , lobes spreading triangu-

lar keeled within. Pet. very small hooded over the stamens

nltimately deflexed, sometimes (Z. ragosa). Disc more
or less filling the calyx tube and often raised as a cushion

above it or with a thin free margin under which the stamens

are inserted. Ovary immersed in the disc 2-4-celled. Styles

2-4/ free or partially united. Fruit- drupaceous rarely dry

when mature, with a 2-3- rarely 1-or 4-celled stone. Albumen
very little or 0.

A. Cymes or fascicles axillary. Petals present.

1. Peduncles of cymes or shorter than tue

pedicels. Fruit fleshy.

L. densely tomentose beneath. Drupe yellow
or red. Tree 1. Jujuba.

L. densely tomentose beneath. Drupe yellow
or red. £hrub la. V,ar. fruticosa.

I. densely silky beneath. Drupe black . 2. (Encplia.

L. glabrous on both sides 3. vulgarit.

2. Peduncles of cymes stout, mostly longer than
the pedicels. Fruit dry when ripe or flesh mealy 4. xylopyra.

B. Cymes in terminal panicles. Petals 0. Drupe
white 5. rugosa.

1. Z. Jnjuba, Lamk. tfcanumjan, Ho. ; Dodari, M.
Dedaori-janum, Jom-janum, 8. ; Dhani, Kharw. ; Bair, ITV;

Ber, Bor, Beng.

A small tree with pendulous branches and oblong or ovate

dark green leaves If -3" long densely tomentose s beneath,

small green flowers in dense axillary tomentose cymes or

fascicles, and yellowish fleshy drupes £-f" diam.

Not indigenous, 1 rgely cultivated and self-sown near villages. Fl.
March-June. Ft. Jany.-March Eenews leaves March-April.

Branchl"U tomentose, with geminate thorns or often unarmed. L.

w^th a white or red tOmentum beneath, glabrous above, usually minutely
serrulate, or apex distinctly toothed, obtuse, rarely acute, with an
oblique 3»nerved base. Cymes \-\" long, sometimes with a short peduncle



37. BHAMNACJZM. [ 1. Zizyphcb.

under J* long, Fls. ±-l" diam. on pedicels longer than the pedunclo.
Petals minute spathulate reflexed white concave. Ovary fells 2 and style

2-fid. Fruit globose or sometimes (in gardens) ellipsoid with a 2-celled

stone, yellow, shining.

The fruit is eaten and a drink is prepared from the snn-dried fruits.

Var. fruticosa, (Sp ?) Janumjan, Ho. ; Bakura (in the

Bible translation ' Baknla') Mt ; Kurit-rarna, (Vulture's

talons), 8.

A densely branched thorny shnrb 3-4 ft. high. L. often

symmetrical f-1^
7

elliptic to sub-orbicular minutely serru-

late or with 3-moie coarse teeth near the apex. Fruit
globose yellow or red shining £-^" diam.

Common, sometimes gregarious. Singbhum, Manbhum, usually in
waste open places, railway embankments, etc.

Fl. Avg.'Sept. Fr. Dec.-Fehv. Evergreen. In some respects it
appears to come very near to Z. nummularia, with which it is sometimes
confounded.

Thorns geminate, one straight slender f-|* long, the other much
ihorter curved. Petiole^ tV«'

/
- Cymes sessile. Flowers £-£* diam.

rarely 4-merous. La other respects exactly as in the tree form.

Largely used for fencing. The fruit is eaten, but after being dried
and pounded is chiefly used for a sherbert in the hot weather.

2. Z. GEnoplia, Mill. Dathora, Kh-arw. ; Makai, R. ;

Siaknl, Beng.

A straggling shrub or a large climber with single hooked
(or rarely geminate) spines obliquely ovate or oblong-ovate

leaves 1-2J" with copious brown silky addressed bairg

beneath, few-flowered axillary cymes and small black

succulent fruits. Stone rugose compressed 1-setded.

Not very common in Singbhum. Freauent in Gangpur, where it often
festoons large trees, also in Manbhum, Hazaribagh, Ranchi, Palamau and
the Santal Parganas.

Fl. June-July, Fr. Nov.-Vec. Evergreen or nearly so. EenewB
leaves March-April according to Srandis.

Branchlets brown-tomentose. Spines usually solitary small and
hooked, if geminate 1 nearly straight. L. a^ute and cuspidate or
sub-acuminate entiro or faintly crenate with a very oblique 3-5-nerveo

base and very slender oblique silky sec. nervee. Petioles slender £-$".

Cym?* under*" long. Pet. cucullate. Ovary 2-celled. Fruit edible £"

diam.
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1 Zizyphus. ] 37. REAMNACEJB.

A monstrous form is common bearing dense fascicles of small branches
and tiny leaves, probably due to fungus attack.

3. Z. vulgaris. Lamk.

A small thorny tree with ovate -lanceolate quite glabrous

leaves and dark red or black ellipsoid drupes J-
J* long.

The only reoord of this from Chota Na^pur is in "Wood's list, whAye'he
gives " Santalia " as a locality. He also gives, however, the Santa! name
" Kuritrama" for it. quoting Campbell and Watt as the authority. As a
matter of fact, however, this name is given by Campbell and Watt for

7>, oxypbylla. Edaew., to which species the shrubby form of Z Jujuba was
referred. I think it very probable therefore that Z. vulgaris does not occur
in our area. It is certainly nut wild there.

4. Z. xylopyra* Willd. Karkata, K.; Karkat. S.j Kankor,
Kharw. ; Kat-ber, H. ; Ghont, Mai. P.; Goit. Bhumij.

A small usually straggling and thorny tree (old trees

nearly thornless) with broadly elliptic or ovate leaves 11-3*

long more or less permanently pubescent beneath. The small

peduncled cymose clusters of green flowers are borne in the

axils of the bright green leaves of the new shoots or are

panicled on lateral branches. Ripe fruits globose 1-lf* diam.,

flesh dry and mealy.

An exceedingly common small tree especially on the drier hills on a
clay soil.

The young plants are very bushy and very thorny with small leaves
and sharp geminate spines.

Fl. April-June with the young shoots (so far as I have observed', but
many herbarium specimens bear dates from November onwards,. The
fruits ripen in January or up to a year after flowering. Deciduous and
renews its leaves April-May.

New leaves and shoots tomentose often unarmed. L. glabrescdttt

above or somewhat permanently pubescent on the narves, obtuse,
serrulate, rounded or subcordate at the somewhat oblique 3-nerved base.
Cymes \-\" tomentose, or leafless flexuous panicles up to 4". Fls. ^-£"

diam. sometimes 4-merous. Pet' spathulate hooded. Disc flat persistent.

Style shortly 2-4 fid, very minute at first, ovary quichly rising above the
disc on fertili7ation and style elongating Fruit sometimes tomentose, 2-4

usually 3-celled. Roxburgh says that the three valves of the nut separate
when this has been for sometime exposed to the weather.

The fruit and bark are employed in tanning The kernel of the fruit

is eaten. The wood is said to be hard and durable and is one of the woods
Tised for obtaining fire by friction.
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1. Zizyphus. ] 37. RHAMNACE&, [ 2. Ventiiago.

5. Z. nigosa, Lamk. Sirkar (or Tsirka) K. ; Sekra, S. ;

Pituar, KaraiJ, Kharw.; Hohnoi, Mai. P.

A large shrub or small tree with long pendent or (in

favourable localities) scandent branches, large elliptic 3-5

nerved serrulate leaves and large tomentose panicles of

greenish-yellow flowers arranged in peduncled cymes (or

lower cymes axillary forked).

Valleys in Singbhum, Manbhum, Camp. ; Eanchi and Jashpur, Wood ;

Palaman, Hatlett ; Hazaribagh ; Santal P., common.

PI. Feb.-March. Fl. May-July. Evergreen. • New shoots Jan.-Feb.

Yonng parts tomentose. Trickles usually solitary (a caducous triangu-

lar stipule on other side). L. minutely serrulate 2-6'' long (attaining
6" by 4|") apex usually rounded and base sub-cordate. Fls. £-?". Sep.
5-6 whitish within. Fet,als o. Disc yellow lobed. Ovary pubescent 2-celled.

Frt. %-\" diam. white fleshy, with a thin 1-celled and 1-seeded stone.

The fruit is eaten. " The powdered bark mived with ghee is applied
to the swollen cheek in tooth-a,che and for ulcers in the mouth," Camp.

2, Ventila^O, Gaertn.

Scrambling or climbing shrubs occasionally with some of

the branohlets circinately coiled into woody tendrils. L. pen-

ninerved entire or toothed, sub-bifarious, stipules caducous.

Flowers small greenish, 5-merous, 2-sexual, in terminal

and axillary panicles. Calyx lobes keeled within. Petals

cncullate or condhplicate over the stamens which are incurved

in bud. Anthers short, shortly horned (always ?\. Disc

filling* the calyx-tube below and lining it above, with a short

Iree margin. Ovary sunk in the disc, 2-celled with a short

thick 2-nd style, which develops in fruit into a large linear

or oblong wing surmounting the globose nut.

1. V, maderaspatana, Gaertn. Bonga-sarjom. (The
Demon-sal) K. !$.; Ter, Keonti, Kharw.; Rai-dhani, Pitti,

H. ; Raktapita. Beng.

A large scandent shrub with bifarious elliptic or" oblong

acuminate glabrous leaves (young somewhat pubescent*

about 5" long, and tomentose or pubescent fascicles of small



2. Ventilago. j 37. EEAMNACHJS. [3. Goujnu.

yellow-green flowers £" diam. arranged in interrupted panicles.
The winged fruit is seated upon the disc-like remains of the
calyx.

Chiefly along streams in Singbhum ; Santal P. Fl. Sept.-March- Fr.
March. Evergreen.

L. 3-5£* by l|-2i", often crenate or crenate-serrate, with 6-8 pairs of
very slender, but distinct sec. nerves and very fine numerous parallel
tertiary nerves. Petiole £". Calyx-lobes shorter than the tube. PetaU
ehovate-spathulate embracing the stamena A", mid-rib produced. "Wing
of fruit linear oblong 1-2'' long coriaceous, glabrous.

Bark yields a good cordage fibre. The seeds are said to be eaten when
cooked and the oil expressed from them is used in cooking. The circi-
nate woody tendrils are worn as charms by the Santals, Campbell,

Var. calycalata, Tulasne (sp.).

f This has been united with the last by King and the vernacular names
are the same. The leaves are often ovate with an acute base, crenate
and permanently pubescent. Panicles densely pubescent. Nut girt about
the middle by th6 rim of the adnate calyx-tube. Wing often £"' broad
oblong pubescent surmounted by the two arms of the style.

Frequent in Singbhum, Manbhum, Palamau, Santal P.

Fl. Sept.-Nov. (Feb.-March on some authorities). Fr. March-April.

3. Gouania, L.

1. G- leptOStachya^ D..C. Bitkil-chand, 8.

A rambling or climbing shrub with green branches., often

ending in tendrils, green flowers fascicled on. the rachis of

simple or panicled terminal racemes, and 3-winged capsular
fruits.

Valleys in Singbhum, not very common ; Dalbhum, Gamble ! ; Jaspur
Wood ; Santal P. (barhsit).

Fl. Aug.- Sept. Fr. Nov.-Dec. Nearly leafless and renews leaves
March-April.

L. broadly ovate cordate coarsely crenate 2J-4T by l|-4£" shining above
nearly glabrous except on the 6-7 pairs of strong nerves. The lowest
pair basal, crenatures glandular. Petiole l-2£''. Racemes 6- >

8'' pubescent.

PetaU hooded over the stamens. Ovary sunk in the disc 3-celled. Fruit
inferior, coriaceous, %-%" long, broader than long, top emarginate crowned
by the calyx, splitting through the wings into 3 cocci each with a black
shining compressed broadly ovate-oblong seed £''.
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4. Helinus.] ST. UKAMNACEM.

4. HelimiS, E. Meyer.

1. H. lanceolatus, Brandis.

A bright green slender climbing shrub with some of the

branchlets modified into tendrils, ovate or lanceolate acute

entire leaves about 2|" by 1J* and very numerous small

yellowish flowers in slender peduncled cymes which are

axillary or paniculate by reduction of the leaves. Fruit »

3-celled drupe.

Singbhum in Rolahamsada Gara, Jate Road, etc, rare ; Neterhat, 3000
ft«, Gamble ! ; Santal P. (Chandna).

Fl. Jany.-March. Fr. March-April.

Branches finely ridded, puherulous. L. glaucous "beneath, those on
inflorescence much reduced. 3-nerved with 1-2 pairs of sec nerves and
reticulate nervules. Stipules -„V' deciduous. Fls. Ht" diam. shallow.
Petals 5 oblong folded round the filaments whitish. St. inserted on the
free margin of the disc. Anthers exserted. Ovary eunk in the disc

3-celled. Style 3-fid. Fruit i" diam.

Fam. 38. AHPEIJDACEA.

Erect or climbing herbs or shrubs with the branches

often transformed into tendrils in the vines (Vitis). L, alter-

nate, simple or compound, stipulate. Fls. small in compound
inflorescences; regular, often polygamous. Calyx small 4-5-

lobed or truncate. Petals 4-5, valvate, sometimes falling off

in a cap without expanding (calyptrate). St. equal in

number to the petals and opposite to them, sometimes united.

Anthers 2-celled, introrse. Disc large. Ovary free or the
base sunk in the disc, 2-6-celled with 1-2 ascending ana-

tropous ovules in each cell. Style usually very short or 0.

Stigma simple or sub-lobed. Fruit a berry. Seeds with
copious endosperm.

NrB.—Both the tendrils and the inflorescence in Vitis are morpho-
logically main axes which get thrust aside with the growth of the stronger
axillary shoots and so appear leaf-op posed.

Climbers usually wit;, tendrils. Ovary usually 2-celled 1. Vitis,

Erect without tendrils. Ovary 3-C-celled . .2. Leea.
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38. AMTBLIDACBM. [ 1. Vitis.

1. VitiS, L. (Vine).

Herbs or shrubs climbing by means of a modification of

the stem or branches into simple or branched tendrils, which
sometimes bear the inflorescence. L. simple and palmately

nerved or digitate or pedate. Fls. 4-5-merous. Petals often

calyptrate. Stamens free. Ovary 2-celled surrounded at the

base or to the top by the disc. Ovules 2 in each cell. Berry

1-4-seeded.

Fls. 4-merous. L. not lobed, deeply cordate . 1. repanda.
Fls. 5-merous. L. not lobt.rt, oordate, wooly . 2. lanata.

Fls. 5-merous. L. simple palmately lobed. Inflor.

on the tendrils.

Glabrous (except inflorescence) . . 3. laiifolia,

Tomentose . 4. tomentosa.

Fls. 4-merous. L. compound.
L. 3-foliolate. Petioles l±-Z" . . 5. irifolia.

L. digitately 5-(3) foliolate. Petioles Z\-1" . 6. auriculata,

L. pedately 5-foliolate. Glabrous . . 7. lanceolaria.

L. pedately 7-folHate. Pubescent . . 6. pedata.

1. V- repanda, W. & A. Bod-lar nari, S. ; Harjarwa,

Kharw.

A large climber with a soft stem, corky bark, large deeply

cordate simple denticulate leaves and tomentose long slender-

peduncled umbellate cymes of small flowers.

Valleys in Singbhum, rare ; Manbhum, Campbell ; Santal P., rare ;

Paraenath, Anderson ; Palamau. Fl. May-June on the new shoots

Fr. r. s. Deciduous Feby.-May. L. turn yellow in Dec.

New shoots and inflorescence tomentose and hairy. L. sub-orbicular

or broadly ovate 5S" diam. with large basal auricles (from the deep
cordation), sometimes repand, with the strong secondary nerves running

out into small teeth, finally glabrous. Petioles 6-12'' long. Stipules

oblong obtuse. Inflorescence terminating the new shoots and becoming
leaf opposed, on slender erect peduncles elongating to 2-5*, 3-5-rayed,

and raye with umbelled pedicels £4'' bmg, or again rayed. Petals caly-

ptrate as a very obtuse constricted cone sometimes slit at the top. St. 4.

The stem yields a large quantity of water, when cut in two places

which is useful for quenching thirst. " The root, powdered and heated

is applied to cuts and fractures. The bark and stalk yield a good cordage

fibre." Camp/jell.
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1. Vitis.] 38. AMPELIDACEJE.

The localities given above by Campbell and Anderson, as well as
Campbell's note on the root and fibre (which also apply to V. repanda),
all refer in the original to V adnata. On the grounds that I have never
Been specimens of V. adnata from Chota Nagpur, nor does Col. Prain in
" Bengal Plants " give Chota Nagpur as a locality, I have, perhaps wrongly,
applied the references to V. repanda.

2- V. lanata, Roxb. Kolo-nari, 8,

A large climber with simple cordate serrate membranous
leaves wooly beneath, small green Bowers in thyrsoid pani-
culate cymes and round purple berries the size of a pea.

Tundi Hills, Campbell.
L. cordate-ovate shortly acuminate 3-6" by 4f-3". Peduncle with a

simple or forked tendril. Petals green calyptrate.

3* V. latifolia, Roxb. Oteron, K. ; I'c-ewer, 8.;
Khopri, Kharw.

; Govila, Beng.

An extensive but scarcely woody climber, glabrous, or
nearly so, everywhere except the rachis of the inflorescence,

with simple palmately-lobed leaves 4-8" long and broad, deep
brown-red flowers and black succulent berries.

Ver-7 common especially in low scrub jungles in Singbhum, Manbhum,
Hazaribagh and Pala.mau. Probably throughout Chota Nagpur. Fl. June-
July. Pr. Sept.-Od. The stems die down annually to the perennial
rootstock which sends out long bare shoots ir May and June sometimes
to a height of 10 ft. before the leaves expand, and it flowers before the
leaves are fully developed.

t

New Ptems glaucous or quite blue, hollow and often producing the
inflorescence before the leaves. L. 3-7-angled or lobed mealy when very
young, cordate or retuse at the base, lobes crenate-serrulate or dentate,
Fls. rarely 4-merous in pyramidal panieled cymes borne on a very stout
peduncle together with a forked tendril. Petals V' small oblong red
expanding, saccate at the apex. Disc prominent lobed becoming adnate
and often showing as a ring on the fruit- Style 0. Berry |* diam.,
sweet and iuicy.

4. V tomentosa, Eeyne. Oteron, K. ; Gbora-lidi, 8.

A climber with the same habit as the last, but densely
tomentose and with 3-5-lobed leaves often attaining 10" both
ways.

In similar situations to the last and nearly as common. PI. July-Sept.
Fr. Sept-Nov.
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38. J MPBLIBACBM. [ 1. Vitis.

Shoots covered with a dense cottony torn entrain. L. with a dense brown
tomentum beneath, very deeply cordate with rounded basal lobes, serrate
or serrulate. Petioles 3-6'.'. Fls. sessile red in divaricate cymes on a
peduncle under 1" long which again is borne together with a tendril on a
common woody peduncle 3-6'' long. Pet. free. Berry black |* diam.

5- V- trifolia, L. (Syn. V. carnosa, Wall.)

An herbaceous climber with succulent compressed stems
springing from a stout perennial rootstock, with 3 foliolate

leaves, crenate leaflets and small greenish flowers in lax

divaricate long-peduncled cymes.

On trees, or adhering to rocks by the tips of the tendrils, in valley

in Singbhum and Palamau. Lohardaga, Gamble ! Not common Paras-
nath, Anderson.

Fl. June-July. Fr. Nov.-Dec. The stems die down in Jany. and
Feby.

B'ems weak or 1" diam. with a corky bark, branches brittle, voung striate

pubescent. Ljlts., terminal elliptic or obovaie coarsely crenate and denti-
cula: i attaining V rarely 47 by 2%'' shortly pubescent, lateral usually
broadly ovate and somewhat cordate at base. Petiole fleshy £-4''. Ten-
drils slender branched, often tipped with sucker discs. Petals white
saccate at tip. Disc surrounding the whole ovary except the conical tip,

4-lobed. Berries black, depressed globose, ^''rJiam. 2- seeded.

6. V« aiiriculata, Roxb. Baiang, K.; Amar-lata, Kharw.

A large sub-succulent climber with digitate 5-foliolata

leaves, leng-petioluled crenate-scrrate leaflets, and large

divaricating cymes on long succulent peduncles, with or

without a tendril. Fruit the size of a cherry, red when ripe.

Valleys, usually near watercourses in Singbhum ; Mata in Manbhum,
Wood.; Koderma, Haslett ! Talamau. Fl. r. s Ft. Oct -Dec. Perennial?
The fruit is said to be eaten.

Young parts pubescent. L. with a petiole 4-7" long and with auricu-

late stipules. Ljlts. broadly elliptic to obovate 2-5"' shortly acuminate
with petiolules \-2" long. Tendrils 2-3 fid. Seed 1;

7. V. lanceolaria, Wall.

An extensive climber with pedately 5-foliolate somewhat
fleshy leaves, large coarsely crenate-serrate elliptic leaflets

and small very shortly peduncled cymes of small yellowish

flowers,

Parasnath, Prain.; Santal P. .near Sahebganj. Fls. Jany.'March.
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1. Vitis. ] 38. AMPELIDACEJE, [ 2. Leea.

Shoots glabrous except the large oblong \'' stipules. Tendrils simple-
Lflts. acuminate up to 6|" by 4" with 1 fine sec. n. to each tooth. Petiole
2-6 . Petiolules stout. Cymes forked pubescent axillary sessile or sub-
sessile on the old shoots, or sometimes rarely (on same plant) terminating
long (2-4") leaf-opposed peduncles (taking the place of tendrils). Bracts
paired at the forks oblong to ovate pubescent £-£". Fls. papillose pubes-
cent in stalked umbelled heads on the cymes. Buds oblong truncate each
sepal with a spreading cusp. Pet 0. Ovules 2 in each cell.

8. V pedata, VaM.

A large weak climber with pedately 7-foliolate usually

softly pubescent leaves, petiole 4-6" long and large

sub-corymbose cymes as long as the petioles. Whole plant

softly pubescent or glabrate. Lflts. 4-8" by l|-3", oblong-

lanceolate acuminate, serrate. Frt. sub-globose, the size of a
currant.

Chota Nagpur, Prairt.

The description has been taken from the F. B. I. and " Bengal Plants "

2. LEEA, L.

Stout herbs, shrubs or small trees, usually with herbace-

ous branches, erect and without tendrils. L. simple or pin-

nately-compound or -decomnound. Peduncles leaf-opposed.

Fls. in corymbose cymes distinguished from those of Vitis by

the marked staminal-tube. Ovary cells 3-8. Berry 4-6-seed-

ed or fewer by abortion.

A. Petals and inflorescence red. L. 1-pinnate . . . 1. alata.

B. Petals greenish-white.

I. Herbaceous. Lowest one or more leaves very large
and simple 2. macrophylia.

II. Suffraticose. L. 1-2-pinnate. Sec. n. close and
parallel as many to half as many as the teeth.

Nerves 1 to each tooth. Corymbs sub-sessile . . 3. crispa.

Nerves less than 1 to each tooth. Corymbs peduncled.

Lflts. often setose between the nerves, base
cordate. 4. aspera.

Lflts. not setose, base rhomboid or rounded . 5. herbacea.
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2. Leea.] 38. AMPELIDJCE^.

III. Shrubby. L. 2-3-pinnate. Sec. nerves much fewer
than the teeth.

L. glabrous 6. sambucina.

L. pubescent, at least on the nerves beneath . 7. robusta.

Numbers 4 and 5 probably form one variable species and should be
united. I keep them distinct in accordance with Clarke's "Kevision of the

Indian Species of Leea' ' published in the Journal of Botany, Vol. X.

1. L. alata, Eclgew.

A sliriib 2-5 ft. high with pinnate leaves and narrow

oblong sharply serrate leafleis sometimes broader npwards.

Easily recognized from the other species by the leaflets being

sessile or sub-sessile and the inflorescence scarlet.

Manbhum, Campbell ! Occasionally fo^nd in first class sal forests.

Gamble f\nd Manson. Fl. June-Aag. Fr. ripens Sept.

L. with several serratures between each nerve. Peduiicle of inflore-

scence long and slender. Fruit red.

2. L. macrophylla, Born. Hatkan, S. ;
Dholsamudra,

Beng.

A robust herb \ 3 ft. high, annual from a perennial

stock, with large ovate-cordate leaves, very large stipules,

and white flowers in sessile corymbs. Fr. black succulent

J" diam.

Singbhum, Manbhum and Kajmehal hills but not common.

Fl. J«??e. L. turn yellow in Jany., and plant dies down in Feby.

Lowest leaf 1-2 ft. diam. A very distinct species.

The root is applied externally to allay pain, Campbell.

3. L. Crispa, L. Ban-chalita, Beng,

Erect. 4-5 ft. sufTruticose, stems annual from a perennial

b'tock. Stems, petioles and peduncles often winged. L.

pinnate. Lfits. with very parallel sides, cfc&rsely serrate

with one sec. n. carried right into each sen'ature. Corymbs
3ub-sessile stout. Ripe berry blue-black.

SiciSbhum. near G.amaria (south of Chaibassa). Fl. July Aug. Fr.

Hept-Qct. The winged form does not occur in Ohota Na^pur.

Sei: n. of lflts. often 17 prs., only J-
J" apart. Lflts. not caudate.
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38. AMPELIDACE&. [2. Leba.

4. L. aspera, Bdgw. Horn, Ho. ; Horom, M.

Erect spreading 5-10 ft. stems annual or perennial never
winged. Lower leaves 2- pinnate. Lflts. mostly elliptic or
ovate caudate with a rounded or cordate base most of the
sec. n, bifurcating near the margin and giving a branch to

each pair of teeth.

TLte commonest species in our area, and occurring in every district,
chiefly under shade in the valleys. Fls. July -Sept. Fr. Nov.-Dec. The
leaves turn red after fruiting and the stems break off at a node close
to the ground.

Lflts. pubescent on the nerves beneath as in 3 and 5, also frequently
birtellous between the nerves above, often dotted. Teeth coarse.
Peduncles sometimes slightly winged, usually long and slender, often
geminate. Berries depressed of a green-slatey colour, finally black.

5. L. herbacea, Ham. Horn. Ho. ; Horom, AT.

Stems usually several from the root, attaining 2" diam.
and 15-20 ft. high, so(t-wooded with very large pith, often

longitudinally banded and with minute microscopic tomentum.
Lower leaves 3-pinnate up to 3 ft, long and 2 ft. broad.

Serratures often shallow.

Eavines in Singbhutn. Santal P. Gamble Herb.? Fl. June-Aug. and Fr.
same time as last, of which I believe it to be merely a robcst form. De-
ciduous in Dec. and sometimes dies down like the last.

Lflts. from ovate to obovate-oblong not usually exceeding 7" by 2£",

punctate, sec. n. about 8-9 prs. above the 4-6-nerved base which varies

from cuneate to sub-cordate. Cymes from the forks or leaf-opposed
sessile or peduncles 2|

v nearly always bifurcate and branches com-
pressed winged. Berry glaucous.

6. L. sambucina, WUU.

A very large woody shrub with 2-pinnate leaves and
leaflets (on terminal rachis) 3-4 prs. very large, oblong or

lanceolate acuminate coarsely doubly serrate with sec. n.

much carved within the margin and 3-5-times as many teeth

as nerves. Fls. green with yellowish staminal-tube, in sub-

sessile corymbs 3-6'' diam, Berries succulent black pruinose.

Santal P., in ravines in the Eajmehal hills. Fl. June-Aug. Fr. Sept.

The most woody of the Leeas and not dying down.
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2. Leba-1 38. AMPELIDACEM.

Lflts. up to 12" by 3J* (Clarke gives 4" by 2fc* only, but there is abso-
lutely no doubt of the identity of the two. He transfers the arboreous
Sikkim form to a new species umbraculifera). Base rounded or cuneate.
Sec. n. 7-15 prs. much raised beneath united by very fine parallel tertiaries'
Petiolules J-l*-

7. L. robusta, Roxb. Horn, Horom, K.; Haramda,
hatkan, S.

• A large sub-woody shrnb 4-6 ft. with more or less tomen-
tose branchlets, large 2-3-pinnate leaves with lflts. pubescent
beneath and large branched usually geminate corymbs 7-15"

diam. The plant somewhat reminds one of an Elder bush.

In ravines or along nalas or on cool aspects , not unfrequent in Sing-
bhum, and S. P. ; Hundrugagh, Prain I El. Aug. Pr. Nov.-Dec. Appar-
ently dies down annually.

L. 2-3 ft. lflts. oblong to oblong-lanceolate or ovate-lanceolate,
acuminate, attaining 11" by 3J' with several serr^tures to one nerve, pale
beneath, sec. n. about 11 prs. ab<ve the 5-7-nerved base, oblique with
numerous strong'parallel tertiaries. Cymes 2-3 cbotomously branched,
bracbiate Peduncles pubescent. Berry purple-black \" diam. depressed.
Bracts not persistent.

Series B. (vide p. 51).

Fara. 39. CACTACEiE.

Usually succulent shrubs with thick, fleshy often jointed

stems, and leaves reduced to spines. Pis. regular, often very
large, 2-sexual, torus sometimes sunk in tbe stem. Sepals
and petals merging into one another. Stamens very numer-
ous springing from the tube. Ovary inferior with several
parietal placentae. Style one hollow, with as many stigmas
as there are placentae. Fruit a berry.

The structure of tbe Tactaceae is generally remarkably adapted to
periods of drought, and the similar conditions have led to similar fleshy
stems in some other groups of plants (e.g. spp. of Euphorbia) which are
sometimes confounded with them.
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The following (probably) Mexican species are more or

less naturalized :

—

1. Cereus hexagonus, L. Bonga-daru, K.

With erect columnar 6-ridged fleshy stems 4-6 ft. high covered with

clusters of sharp spines. Very large solitary white flowerB. Much grown
in hedges. Fls. Aug.-Sept.

2. Opuntia Dillenii, Haw. Sapin, S. Prickly Pear.

Branched with short oblong compressed 'joints and long straight

thorns from tufts of sharp bristles. Fls. large bright yellow, often varie-

gated red.

Fls. esp. January, but more or less all the year round. Occasional

near villages.

Roxburgh considered this indigenous in India.

Fam. 40. ROSACE E.

Herbs, shrubs or trees witb stipulate alternate simple or

compound leaves. Fls, regular, 2-sexual. Calyx lobes

imbricate in bud, sometimes an epicalyx present. Floral-

axis more or leas hollowed out into a cupular or flask-shaped

receptacle (" hypanthium" or u calyx-tube ") lined above, or

entirely, by the disc and bearing the petals and usually

numerous mv.ltiseriate stamens. Carpels 1 or more, more

or less free at the bottom of the calyx-tube or aduate to its

sides, 1-2-ovuled. Fruit very variable.

A large order, to which belong the plum, apple, pear,

hawthorn, etc., but poorly represented in Chcta Nagpur.

The Peach (Pr-unus persica) and the Loquab- (Eriobotrya

japonica) are sometimes cullivated.

Carpel solitary, not included in the calyx-tube when ripe. Fr. a

drupe. Leaves simple 1. Pygeum.

Carpels several, included in the flask-shaped fleshy calyx-tube when
ripe. Leaves compound 2. Rosa.
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1. Pygeum, G»rtn,

Trees or shrubs 'with simple entire or toothed leaves

with small fugagious stipules and sometimes a pair of flat,

circular glands at the base below. Fls. small racemose.

Calyx-tube campnnulate or cupular. 5-6-toothed. Petals

minute villous. St. 15-40. Carpel 1. Fr. a transversely-

oblong obscurely didymous drupe with usually scanty

flesh.

1. P. acuminatum, Colebr.

A small evergreen tree with coriaceous elliptic or oblong
acute or cuspidate leaves 4" by 1£" to 6" by 3", yellowish-

green flowers and drupes §" diam.

Along streams in the most shady valleys of the Saranda forests,

e.g., Rangan-gara, very rare. Fls. Aug. Fr. April-June.

Twigs brown. L. with rounded base or acute on the petiole which iB

\" long and grooved above. Sec. nerves 6-8 prs. impressed above. Glands
present or not (on the same tree). Racemes about 2-5''. Pedicels very
short. Calyx and corolla pubescent.

2. P. lucidum, And. (P. Andersoni, Hook /.)

A rig- id shrub somewhat resembling a Symplocos, quite

glabrous except the margins of the petals. L. 2|-3|" by 1"

coriaceous oblong or oblong-lanceolate acuminate with
sub-acute or obtuse base crenate-serraie eglandular (except

the serratures) with 8-12 prs. of nearly straight ascending sec.

nerves. Petiole §". Racemes 1" dense-fld. Pedicels very short.

Calyx-tube hemispheric glabrous within, lobes broadly ovate,

obtuse. Petals twice the calyx-lobes, ell. with densely ciliate

margins. St. 15 with transversely oblong 2-celled anthers.

Ovary in the herb, specimen minute imperfect.

This is a very interesting plant inasmuch as nobody seems to have
found it except Andersi.n, on the summit of Parasnath. And he only
found a solitary tree on the northern side of the central peak.

Fl. and renews its leaves in November.
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2. Rosa, L. Rose.

1. R. involucrata, Roxb.

A pretty plant with arching branches, pinnate leaves of

3-4 prs. of finely serrate leaflets, and white flowers 2'' diam.,

solitary or in short corymbs.

Along the banks of the larger rivers. Fl. Feby -May. Fr. r. s.

BrancMets and inflorescence tomeni ->e. L. 3-4''. Lflts. j-\\". Bracts

large lanceolate pectinately gland-serrate. Sepals decidnons in fruit.

Styles distinct. Fr. globose, tomentose.

Fam. 41. MIMOSACE^E.

Trees or shrnbs, rarely (Mimcsa pndica) undershrubs.

L. often sensitive,* 2-pinnate (pinnae and leaflets sometimes

reduced to one pair). Fls. small regular, collected into dense

spikes or globose heads with prominent stamens, but small 4-5-

merous perianth. Calyx tubular or campanulate, truncate or

valvately toothed or lobed, sometimes minute. Peta Zs valvate,

free or more or less connate into a tubular or funnel-shaped

corolla. St. as many or twice as many as the petals or num-
erous, hypogynous to perigynous, free or monodelphous.

Ovary 1-carpeJkry, 2-many-ovuled. Fruit a dehiscent or

indehiscent sometimes curved pod.

I. Stamens definite, 4, 5, 8, or 10.

a. Fls. spicate. An immense climber . . 1 Entada.
b. Fls. in globose heads.

Small tree. St. 10 . . . 2. Leuccena.

Shrubs or undershrubs. St. 4 or 8 . . . 3. Mimosa.

II. Stamens numerous.

o. St. free. Erect or scandent prickly trees or
shrubs . . .... 4. Acacia.

b. St. monodelphous. Erect, rarely thorny or
prickly trees.

Pod thin ligulate, not twisted, not or tardily
dehiscent . 5. Albizzia.

Pod twisted and dehiscent .... 6. Pithecolobium.
Pod fleshy and indehiseeut, septate between

the seeds 7. Enterolobium-

* Exhibiting sleep movements or otherwise irritable.
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1, Entada, Adans.

1. E. SCandens, Benth. Karu K. ; Kari, Kharw. ; Bid-
hanta, S. ; Gila, Beng.

An immense woody climber with 2-pinnate leaves ending
in a 2-fid tendril, solitary or fascicled axillary or extra-
axillary spikes 4-9" long of very numerous small green
flowers. Conspicuous in fruit by the immense woody
torulose pods, septate within and containing large discoid
chebnat seeds l-|-2" diam.

Valleys in Singbhum (e.g., Samta and Poradih ga*aa), not common
Baragai hills, Wood ; Palamau, Haslett ; Rajmehal hills, common. Fls
April. Fr. March-April of following year. Deciduous March.

Stem attaining 3-4 ft. girth. Branches green. Pinna 2 prs. opp. end-
ing in an abortive Int. Lfits. 3 prs. 2" long, nanxw-ellip. to otKvate, apex
emarginate. Stipules i'. Spike pubescent. Calyx |* campanuiate
truncate. Corolla lobes valvate green £" oblong-lanc. acute. St. 10.
Bracts minute linear. Pod 1-2 ft. The powdered seed mixed with ghee'
is eaten as an anodyne during parturition*

Note.—The germination is hypogeal and the seedling concentrates
all its energy in getting to the light, so that at first the whole of the
leaves are converted into 2-fid. tendrils, the rachis ending in a mucro.
At the base of the tendrils are two minute stipules. The tendrils gyrate
very fast, describing many complete circles in the coarse of the day*

2. Leucaena, Benth.

1. L. glauca, Benth.

A small tree with 2-pinnate leaves, 4-8 prs. of pinnae,
10-15 prs. of linear glaucous lfits. f-J" long. Small white

fls. -J"
sessiie in dense heads on fascicled peduncles, or the

upper panicled. Pet. free from the calyx -tube and twice its

length. Pod about 6" by §" flat dehiscent with transverse

ovate seeds.

Ch. Nagpur, Prain ; Planted about Ranchi, Wood ; Introduced
from America, and naturalized in parts of India. Fls. MayJune. Fr.
ripens following year.
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3. mimosa) L.

More or less prickly herbs or shrubs with digitate-pinnate

or 2-pinuate leaves, and numerous small sensitive lflts. Fls.

very small in dense globose heads, mostly 4-merous. Calyx

campanulate, teeth small. St. as many or twice as many as

the petals, much exserted. Pod flat dry breaking up into

1-seeded joints separating from the sutures.

1. 1YL pudica, L. Lajak, Beng. The Sensitive Plant.

A well-known small undershrub with weakly-pricklj

stems, and compound leaves with digitate pinnae and pinnate

leaflets. Peduncles 1-2 axillary. Fls. pink. St. 4. Pod

with weak prickles on the sutures.

Sandy damp ground on the plateaux, not common in the hotter drier

parts. Said to have been introduced from Trop. America, now natura-

lised.' Fla.,Fr. r.s.

2. M. rubicaulis, Lamk. Kundaru, K. ; Sega janum S.

A weak very prickly shrub 6-12 ft^ with many branches

from the root with ^-pinnate leaves, 4-12 prs. of distant pinnae

1-2J" long and 8-20 prs. of small clo3e-set lflts. £-§* ^onS w^
the rachises beset with small>ecurved prickles. Fls. pink or

whitish in dense heads f" diam. on clustered long axillary

peduncles, and running out into terminal racemes and pani-

cles. Pod rather falcate 3-4", 6-10-seeded.

Very common in the forests, esp., in glades and on waste ground, in

the valleys. Fls. Jug.-Oct. Fr. Nov.-Jany. Branches die down or

shed their leaves in the hot season.

Branches grooved downy. Ljlts. pubescent oblong one-sided. Corolla

£j", lobes 4. St. 8.

The powdered root given for vomiting from weakness, Camp. The
square joints of the pod easily distinguish it from the Acacias when
in fruit.

4. Acacia, "Willd.

Erect or climbing armed shrubs or trees, with 2-pinnate

leaves and small lflts. (exc. $). Flowers very small in spikes
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or globose heads, usually 5-merous. Petals united below.

St. inserted on a small hypogynous disc numerous, free, far

exsert. Pod usually flat and dry (turgid in spp. 1-3)

dehiscent or not, not septate or jointed (moniliform in A.
arabica) . The rachis often bears one or more glands.

A Fls. in globose heads.

L Erect trees or shrubs.
Spines stipular only. Pod swollen . . .1. Farnesiana.

Spines £-2'' long on stem and branches. Pod
moniliform ....... 2. arabica.

2. Prickly climbers. Heads panicled.

Lflts. 15-25 prs., §-|* long. Pod fleshy . . 3. concinna.

Lflts. 10-40 prs. h-rs" long, Pod flat dry .4. Ccesia.

Lflts. 4(0-60 prs. ji'h" ^onS- Pod flat dry . 5. pennata.

B. Fls. in spikes. Erect trees.

1. Lflts. small lignlate.

Bark white. Corolla scarcely exceeding the
calyx 6. Suma.

Bark black. Corolla l£-3-times as long as calyx 7. Catechu.

2, Lflts. oblong |-1^ . . ..-.*. . 8. lenticularis.

I. A. Farnesiana, Willd. Gabur, 8.

is. shrub or small tree 12-2P ft. with 4-8 prs. of pinnae and
10-20 prs. of minute crowded leaflets. A pair of stipular

spines §•§" long at base of each leaf. It bears very fragrant
heads of deep yellow fls. on axillary penduncles f-1* long.

Pod 2-3" brown thick with somewhat pulpy mesocarp.

Common, plinted and semi-naturalized. Fls. Aug.-March. Fr. Jany.-
July. Evergreen.

2. A. arabica, Willd. Babla, Babur, K.,S.; Babul, R.

A shrub or small black-barked tree armed with long
straight white thorns (often thornless, when old), with 3-6

prs. of pinnee, 10-20 prs. of crowded leaflets |-J*, and heads \"

diam. of yellow fls. on short axillary fascicled peduncles.
Pod whitish tomentose 3-9" long.

Waste ground, ry. embankments. °tc, occasional. Often planted and
naturalized on cotton soil in S. P. Fls. Auo.-Dec Fr. Ju:iy.-March.
Evergreen. Yields a Gum-arabic. Pods form a good cattle fodder.
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3. A. COncinna, D>C. Kundaru, Kunduru, K.

A scrambling climber with 4-8 prs. of pinnae and 15-25

pr3. of oblong oblique lflts. }-§" long by TV' broad and
yellowish-white panicled beads of flowers. Pod thick fleshy,

somewhat constricted between the seeds, 2-4" long.

Valleys in Singbhum, rare. Fls. April-July ? Fr. Jany.-March. Ever-
green.

Branches nearly white, armed as well as the leaf rachis with copions
small recurved prickles. Pinnce |-1" apart. Thi3 and the large leaflets

easily distinguish it in leaf from the next two species.

4. A. Caesia, W. and A. A. Intsia, var. Caesia. F.B.I. ;

Kundaru, K. ; Kondro-jaruun 8% ; Arar, Kharw.

A scrambling climber with 6-10 prs. of pinnae and 20-

40 (rarely as few as 10 on some pinnae) prs. of oblong oblique

lflts. iV-iV l°n& by yVs" broad, and white copiously

panicled heads of flowers. Pod thin flat dry with strong

sutures, 3-5|
7 by |-1", cuneate both ends, rarely obtuse,

light brown.

All the districts in forest and waste ground. Fls. May.-Sept. Fr.

Jany.-March. Evergreen. New leaves in March.

Stem angled and fluted. Branches brown pubescent or tomentose

with minute prickles, those on the rachis often absent. Pinnce only ^-|"

apart spreading stiffly, usually pubescent beneath.

5. A- peniiata, Willd. Kundaru, K. ; Arar, Kharw.

A scrambling climber with 8-20 prs. of pinnae and 40-50

pes, (sometimes only 20 prs. on short basal pinnae) of

linear lflts. TV-|" by to", an(* white copiously panicled

heads of flowers. Pod thin flat dry with strong sutures,

3-6'7 by f-1",
suddenly tapering at the apex, deep brown or

purple, margins occasionally sinuate.

Fraquent in Singbhum and Gangpur ; Jaspur, Wood ; IHazaribagh,

Gamble ; S. P near nalas very common. Probably also in other districts.

Fls. May-Jany, Fr. Jany.-April. Evergreen.

Stem rounded with 5 lines of very small prickles even when obi.

Branches grey or brown glabrescent with few and small prickles, which
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are usually absent on racbis. Pinnce £-f" apart feathery. Bachis pubes-
cent, ijits. glabrous or nearly so.

N.B.—The flower? -2 all these Acacias turn yellow on drying ; hence
they are often described as yellow in descriptions drawn from herbarium
specimens.

6. A. Suma, Buck. Ham.

The following description is taken from Indian Trees ;—
*' A large or middle-sized tree ; bark white ; branches stiff, fiexuoae

;

branchlets and petioles downy, with soft pubescence. Prickles in pairs,
infra-stipular, conical, downy while young, brown shining afterwards.
Petiole 4-10" long (includes rachis 'f), unarmed, with a large cup-shaped
gland above the base. Pinnce 10-20 p*s., lflts. 20-50 prs., linear, approxi-
mate, imbricate, generally oiliate. Fl. white or pale yellow ; spikes lax.
Petals not much longer than the calyx. Pod. 3-5" by £", pubescent when
young."

Chota Nagpur, Prain. I have not met with it there, but see remarks
under A. Catechu. FL r. s. Boxb.

7. A. Catechu, Willd. Khair, H., S.

A small or mod.-sized tree with dark coloured bark and
slender branches armed with geminate hooked prickles.

Pinn© 4-2 ± prs. Lflts. (30-50 prs. or only) 25-30 prs. (rarely

more in Ch. Nag.). Petiole with rachis usually 3-4". Spikes
axillary on the young shoots 2-3£" dense, nearly white.

Petals l±-2-time$ as long as the calyx densely hairy and
greenish with membranous margins like the calyx. Ovary
glabrous, stalked.

Manbhum ; Hazaribagh (esp. on sandstone), often with sal ; Palamau
common, whereat is found mixed with the sal, both on clay and sandstone
5. P. on cotton soil. Fls. May.-Oct. JFr. Nov.'Feby. remaining till the new
flowers appear.

Twigs pubescont. Bachis densely hairy, 2-6"''' rarely 8", pinnae £-l£'' a
gland below the pinna and one between the uppermost 1-6 pinnae. Lflts.,

jo-j" imbrioate, hairy. Peduncles %", sometimes paired. 8t. in 5 bundles
at base of corolla with long glabrous filaments. Pod. 3-3£'; dehiscent, like"

that of Sama, but thinner and darker bru^'u, sometimes only 1-2£",by \"
and 1*3 seeded.

Baker, Brandis and Prain state that the corolla in Catechu is 2-3-

times tho length of the calyx (and giye the number of pinnae and lflts.

as very much greater). Baker also states tbat the flowers of, Catechu are
of a darker yellow than those of A. Suma. The specimens examined by
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me in Hazaribagh and the S. P. do not agree in either of these particulars

and are in fact, in many respects, intermediate between the two speoies*

The corolla of the 8. P. specimens is exactly twice the ealyx.

Kath is manufactured from the wood in Manbhnm and Hazaribagh

but not apparently Catechu.

8. A. lenticularis, Bam.

A pretty tree, 20-40 ft. high, at first sight much
resembling an Albizzia, "with rongh brown-grey bark and

bright green foliage with large leaflets. Pinnae 2-4, more

rarely 5, prs., 3-5" long. Lflts. 7-12 prs. oblong or obovate-

oblong sub-sessile glabrous or nearly so f-l|" by §". Spikes

pure white 4-5" by f" stout dense. Rachis hairy. Pod flat

5-9" by 1-li".

Hazaribagh, frequent, esp. onquartzite {e.g., Tatijheria.) jon clay

elates near the Z)amuda. Kumandi Reserve (Palamau), Gamble; Rajmehal
hills, not common. Fla. May-June. Ft. Dec.

Armed with slightly recurved geminate compressed spines He" long.

L.-rachis 5-7" glabrous or slightly hairy with a gland below the pinnae.

Lfits. margined with rounded apex and oblique base, mid-rib nearly

central. Calyx slightly hairy, teeth nearly as long as tube. Pet. greenish

nearly twice the calyx

This is probably the tree called Kanta Biris in Campbell's list of

which he says " the wood is very hard." 31 so, Manbhum, Camp, should

be added to localities.

& Albizzia, Durazz. Siris.

Unarmed trees with 2-pinnate leaves. Flowers very small

in globose heads, usually 5-merous. Corolla gamopetalous.

St, numerous, united at the base into a tube, far exsert.

Pod flat dry strap-shaped, indehisoent or late in dehiscing,

aot septate.

The fls. fc.re always sessile ; the so-called pedicel in A.

Ijebbek is a contracted part of the calyx-tabe and corolla and

staminal-tube and includes the pedicel of the ovary. Most

species have a gland on rachis below the pinnae aud on
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between the one or more uppermost pinnae and sometimes
glands on the pinnae between the .lflts.

A. Fls. pedicelled. Heads (without stamens) over A"
diam.

Lflts. wider on lower side of mid-rib . .1. Lebbek.
B. Fls. sessile. Heads (without stamens) nnder k"
diam.

Lflts. over \* broad, wider on npper side of rib , 2. procera.
Lflts. nnder A/' broad.wider on lower side of rib . 3. odoratissima.

C. Fls. sessile. Heads A/' diam., more or less. Lflts.
numerous, small, obliquely lanceolate, with mid-
rib along the upper edge 4. striata.

1. A. Lebbek, Benth. Siris, JOT. ; East Indian Walnut.

A large or mod.-sized, tree with grey bark. Pinna? 2-4
rarely 5 prs. with a gland below the 2-5 upper prs. of lflts.

Lflts. 5-13 prs. oblong f" by T
8/ to 2}" by 1* mostly about If

by f" and always some over 1" long. Mid-rib not less than ±rd
diam. of leaf from, and parallel to, its upper edge. Peduncles
stont 1A.-4" long, 1-3 together in the axils of the leaves of
the young shoots, sometimes appearing sub-corymbose from
the late development of these. Fls. with stamens l£" lone.
Corolla exserted to twice t^e length of the calyx*- Pod oblone-
attaining 12" by l±-2".

*

* A large forest tree common on the Tundi hills," .Campbell I have
found it apparently wild on the Damuda Ghats and the Kurn Ghats but,
as it is frequently planted in stations and along roadsides, it may have'
been introduced. Dalbhum and Palamau, (cult.) Oatnbl e ! Wild near
Silingi (in a ravine) in the Santal Parganahs.

Fls. April-June with the new shoots. The pods ripen Jany. and
remain on the tree till March or April and make it eonspionous when
leafless.

Shoots young leaves and inflorescence densely (often yellow-)
pubescent. Stipules £" linear deciduous, 2 minute etipelltB above tho
thickened petiolule when young. Base of leaflet 4-5 nerved. Fls. in a
oapitate raceme, scented. Pedicel -&-£". Caly* i", teeth short erect,
pubescent. Corolla. iVH" tnbular-ventricoae, slightly hairy afcove, lobes
nearly i".
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2. A^ procera, Benth. Pandrai, K. ; Safed-siris, H.

;

Garso, Khar.

A large tree with characteristic greenish-white oi

white bark. Pinna? 3-6 prs. with a gland below the

upper 1-3 prs. of lflts. or not. Lflts. 5-11 prs< broadly-

oblong or rhomboid-oblong I" by -»-" to 2J* by If. Mid-rib

nearer to the lower edge except at the tip. Peduncles

£-1* copiously panicled 1-4-nate, bracts caducous. Fls.

with stamens |-f". Exserted part of corolla 1-1^-times

length of calyx. Pod 4-8 by -£-1'' thin strap-shaped.

In all the districts. Chiefly in the valleys. Campbell does not include

it, bo possibly his A. Lebbek is this. Fls. Aug.-Sept. Fr. Dec-May. In

May and June it may be nearly, or quite leafless for a very short time.

There may be a second flush of new leaves in August growiug through

the panicle.

Youngest leaves silvery hairy, quickly glabrescent. Inflorescence

nearly glabrous. Panicles large or only 3-4". Calyx T &-i", glabrous teeth

unequal. Corolla greenish-white nearly \" and lobes about grd as long,

pube_scent above. Fil. white, anthers yellowish. 8t.-tube exceeding

the corolla.

3. A- odoratissima, Benth. Kiachalom, Pandrai, K.

;

Jang Siris, S.

A large or (usually in Oh. Nag.) a small tree, graceful with

drooping foliage. Bark grey or sand-colouied. Pinnae 2-5 prs.

3-10" long with a gland below the upper 1-2 prs of lflts.

rarely absent. Lflts. 6-24 prs. oblong or narrowly oblong

rarely falcate, §" by \" to 1J" by \* but mostly under I*. Mid-
rib about Jth diam. of leaf from the upper margin. Peduncles

f-lj" long, 1-3-nate in the axils of the young leaves and of

bracts, and hence shortly panicled (or, forming ample deltoid

terminal panicles vide F.B.I.) lis. with stamens f-1".
Exserted part of corolla 4-5 times as long as the small calyx.

Pod 5£" by T to 12" by 1J", often contracted at the apex.

In all the districts, frequent, chiefly in the valleys. Fls. May-July.
Fr. Dec-Feby. Evergreen.

Shoots and infloresoence densely pubescent. Rachis pubesoent, lflts.

pale beneath, hairy or nearly glabrous except the margins and mid-rib.
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Basal nerves 5-6 Calyx oampantilate ^V pubescent scarcely toothed.
Corolla hairy all over funnel-shaped, with lobea as long as tuhe, whitish.

There may be two vars. differing in the panicle and indumentum
and shape of the leaves and poJs. The new shoots usually grow through
the panicle.

4. A. stipulata, Boiv. Japud, K.; Chapot, Kera-
serom, S.

A large handsome tree with feathery foliage. Pinnae
about 14 pra. 3-5" teng. Lflta. about 35-40- prs. i-

T
5/ by Ty

with the mid-rib c'loBe to the upper margin. Fls. with
stamens 1-1J" long on stout 1-3-nate peduncles in the axils

of large cordate deciduous bracts. Pods dehiscent 3J" by f

*

to 5f by f

.

Valleys in Singbhum. Occasional in S. P.. Gamble. Fls. May-June.
Fr. Oct.-April. Evergreen.

Very distinct from the other Chota Nagpur species. Nearly ail
parts densely pubescent, tjlts. falcate, pubescent oo ribs and margin when
old, whitish beneath. Peduncles in simple racemes or panicled. Large
stipules and bracts deciduous, or shortly persistent.

Pithecolobium dulce, Benth. Syn. Inga dulcis, Eoxb.

A pretty tree cultivated and deserving to be more widely
so. Tinna > 1 pair. Lflts. one pair, oblique, small, 1-2*.

Stipules spinose. Reads white f
'' diam. in narrow panicles.

Pod twisted. Seeds 6-8 with a white pulpy edible aril.

Fls. Jany.-Feby. Fr. April-June. Pods form a <?ood fodder. Native
of Mexico. If repeatedly cut back, it forma a good hedge.

Enterolobium Saman, Train. Syn. Pithecolobium
Saman, Benth. The Rain Tree.

A mod.-sized tree with large spreading crown and dark-
grey bark. Often forked from the baso. Pinnae 3-7 prs.

Lowest with 2-3 pr9. of lflts., larger with 8-10 prs. Lflts.

rhomboid, the mid-rib diagonal. Heads rose-coloured, axillary

or appearing racemed from arising in the axils of very young
leaves. Pod 5-9'' fleshy with firm sutures.

Very oommonly planted in stations. Fls. May-June. The. March-April.
Shoots nnd rachis pnbescent. Petiole eglandular, but often a small

gland between one to all the pairs of pinnae. LJlts. usually 1" by £" to 2"
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by 1" acute or obtuse and mncronate, somewhat hairy beneath e*p. on the
nerves. Peduncles 1-3-nate 2-3" long. Fls. distinctly podicelled with a
bract on the pedicel. Calyx \". Corolla-tube rather longer than the
calyx, lobes i'

1 and filaments pink.

Fam. 42. CESALPINIACEJS.

Trees, shrubs or herbs. L. sometimes sensitive 1-2-pin-

nate, or if (Bauhinia) simple then palmately-nerved, Fls.

large or small, zygomorphic, usually racemose. Calyx some-

times spathaceous, usually 5-morous and perigynous with a

long or short tube (hypanthium), sepals imbricate rarely

valvate. Petals 5, rarely fewer or 0, free, imbricate, pos-

terior innermost in bud. St. 10 or fewer by abortion, perigy-

nous. Ovary and fruit as in Mimosacese.

I. L. simple, usually 2-lobed, basal-nerved . , 1. Bauhinia.

II. L. once pinnate (Leaflets only 2 in Hardwickia).

A. Calyx-tube short, disc sub-basal.

Petals 2. Hardwickia.

Petals 5 3. Cassia.

B. Disc at the top of an elongated hypanthium
(calyx-tube).

Petals 0. Calyx petaloid scarlet . • .4. Baraca.

Petals 3 perfect, Flowers not showy . . 5. Tamarindus.

III. L. 1-2 pinnate on the same tree. Trunk with
branched thorns ...... 6. Gleditschia.

I /. L. 2-pinnate. (Eacbis muoh reduced in Parkin-

sonia)

A. Calyx-lobes imbricate, the Iowobig cucullate.

Erect trees or shrubs or prickly climbers.

Fls. braoteate. at least in bud. Pod wingless 7. Ccesalpinia,

Prickly climber. Fls. ebracteate, calyx very
oblique. Pod winged. . , , . , 8. Mezoneuron.

B. Calyx lobes valvate.

A tree, not prickly. Fls. showy '. . .9. Poinciana.

small tree, main rachis abbreviated, prickly 10. Parkinsonia.
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1, Baukinia, L.

Trees, shrubs or climbers with broad basal-nerved 2-lobed,
rarely entire, leaves with rounded or cordate base, mid-rib
(rachis) usually ending in a bristle. Fls, mod. -sized or large
^,ud showy in simple or panicled sometimes corymbose racemes
(only 2-3 axillary in tomentosa). Hypanthium (calyx-tube)
usually thickened and tubular, limb lobed or spathaceous.
Petals clawed, with the posterior lobe usually different from
the others. Stamens normally 10, often reduced, occasionally

only 1-3 perfect. Ovary stipitate, stipes free or adnate to the
side of the hypanthium. Pod linear to oblong, coriaceous or
woody, dehiscent, rarely indehiscent.

I. Fertile stamens 10. Calyx with short tube and
spathacecus or 5-cleft limb.

A. Fls. not showy. Small or modium-sized trees.

L. mostly tinder 2" diam. Eacemes simple.
Pod swollen .1. racemosa.

L. mostly exceeding 2''. Eacemes branched.
Pod flattish 2. malabarica.

B. Fls. showy. Shrubs.
Fls. 1-3 axillary, yellow . . 3. tomentosa.

Fls. in axillary racemes, white. Buds beaked 4. acuminata.

II.. Fertile stamens 3-5. Calyx with an elongated
base.

A. Large climbers with large flowers . . . j, Vahlii.

B. Trees, rarely in B. purpurea only shrubby.

a. L. not lobed. Fls. under 1J* diam . . 6. retusa.

b. L. 2-lobed or cleft. Fls, large and showy.

L. mostly 11-nerved. Buds acutely 5-angled . 7. purpurea.

L. mostly 13-nerved. Buds not angled . 8. variegata.

1. B, racemosa, Lunik. Kaimu, K\ Katmouli, Kathul,

,

Kharw ; Ghatouli, Oraon.

A small tree with pubescent branches, small leaves broader

than long, tomentose or pubescent especially on the nerves
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beneath, and simple racemes 2-3-g-" long of small whitish

flowers with spathaceous calyx and linear-oblanceolate petals.

Pod 4-7" rarely 10" long, thick and slightly torulose, septate.

In mixed forest, Manbhum and Hazaribagh, (Tatijheria, foot of
Parasnath, Koderma. etc. • ; Kanchi on the ghats, (Damuda and Kuru )

;

Palamau, ( Betlah forest, etc) frequent j S. P. (Ghormara, Bokhraband).
Fls. April-June, Fr. Nov.-Dec, but persisting till April Evergreen.

L. 1-1&'' by l|-2j" (rarely larger in Ch. Nag. specimens), pale-

glaucous beneath, lobed Jrd, way down, lobes obtuse, base shallowly
cordate 7-9-nervod Corolla scarcely exsert Pet. . oblanceolate.

Anthers densely villous. Seeds %\

2. B. malabarica, Roxb. Laba, K. ; Jhinjit, Sr ; Koinar,

Turia.

A small tree, attaining 4 ft. girth with a bushy crown
and dark green leaves 1-4/' diam. broader than long, glabres-

cent and grey beneath. Fls. sub-regular whitish on slender

pedicels in tomentose racemes 2-3'' long which are mostly in

a corymbose panicle. Pod 7-12" by about f" flattened, curved,

lostrate.

Singbhum on northern slopes and along valleys, common. Manbhum
and Hararibagh, Uower Parasnath hills, etc.) Santal Parganahs.

Pis. Sept-Nov. Fr. Jan -March. Evergreen.

Shoots pubescent or tomentose. L. lobed §th-£th way down, some-

times permanently minutely pxibescent beneath. Base cordate 7-11-

nerved. Peti. 1-2'' usually black at the thickened tip. Calyx £-£''

limb shortly 5 lobed Petals slightly exserted, olik-ng-spathulate. Pod
usually described as reticulato-venose, but this only appears when dry.

In Ch. Nag. the smaller leaves of B. racemosa and its more delicate

and pubescent nervation easily distinguish that species in leaf from B.

malabarica. A very pubescent form of tho latter, however, occurs in the

U. P., and Kanjilal employs the acid taste of the leaves to distinguish it

from racemosa. This taste is very characteristic.

3. H. tomentosa, L. is an ornamental shrub frequently planted.

Wood, however, cites Tamar, EOO-1,000 ft. as a locality.

4. B. acuminata, L.

A small tree or a shrub 15-20 ft. high, with new 6hoots

ipaiingly pubescentjSmaii leaves 1J-2J" and nearly as broad,



42. CJZSALPIN1ACE&. [1. Bauhinia.

pale and pubescent beneath, lobed about half-way down, and
lobes very acute. Fls. pure white handsome.

Rajmehal hilla. Wild according to a native collector. Frequent in
gardens. Fls. May. Fr. ripens following April. Nearly deciduous in
May and June.

Well characterized by the long acuminate or beaked spathaceous calyx
and beaked buds. Fls. 2^-3'' diam. in racemes 1-3 7 long. Pods 5'' by &".

5. B. Vahlii, W. & A. Bung, K. ; Jom-lar, Lamak'lar,

8. ; Maholan, Eharw.; Maljan, H.

An immense climber attaining 2-4 ft. grirth with deeply 2-

lobed deeply cordate leaves from 3" to 18" diam. and corymbs
of large white or cream-coloured flowers. Pod woody 6-12"

longbylf-2", flat.

Throughout the area, especially on the hills and in stony ravineB. Fls.

April-June. Fr. Dec.-March. ' Sub-deciduous. Kenews its leaves in
May.

The most destructive climber of the Ch. Nagpur forests but for-

tunately of considerable value to the people. The bark yields a strong fibre

(chop, K., latuak'lar, 8.) used for ropes. The leaves are used as plates
(kalu : K.\ and cups (pu : K.). The pods are known as lama, K., in Santal
the small-seeded variety being cihri lamak, and the large seeded variety
dhalka lamak. These pods are opened by means of heat, and as the opera-
tion is carried on in the forests, it is a fruitful source of forest-fires. The
seeds are an important article of food.

6. B. retusa, Bam. Laba, K. ; Birnju, Bunju, Jhinjit

S. ; Katmaun, Katmauli, Kharw. ; Twar, Oraon ; Kanla, H.

A mod.-sized tree with entire or emarginate leaves 4-7"

broad, rather broader than long with a cordate or straight

7-11-nerved base and ample terminal panicles of white flowers
1" diam. in corymbose racemes. Pod straight oblong or

usually rather broader upwards, 5-7" by lj-lf* deep-red till

ripe, thin.

Common especially on northern slopes in Singbhum. Frequent also
in the other districts. Very common on quartzite along the Konor nadi
(Hazaribagh). Fls. 8ept.-Dec. Fr. Feby.-March. Evergreen.

L. green beneath, easily distinguished from the other species by its

entire or scaroely divided apex. Calyx-tube scarcely any. Petals long-

clawed, 3 upper purple-mottled. 8t. 3. perfect. Buds ovoid apiculate.
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The bark yields a fibre and a gum, the latter is used in sweetmeats.
Campbell says that the leaves have a bitter disagreeable taste.

7. B. purpurea, L. Singara, M.; Singa; Ho.; Sinhara,

S. ;
Koinar, Eharw. ; Kundrau, Mai Pah.

A mcd.-sized tree (but not unfrequently flowering as a

shrub) with very deeply-lobed leaves, cordate base 9-11-nerved

and lobes with usually angular tips. Large purple fls, in

terminal panicled racemes with acutely 5-angled buds. Pod
6-127 by f-1" flat, twisted and dehiscent when ripe with

coriaceous thin valves.

Frequent in all districts, esp. in valleys, and often grown in the villages

throughout Ch. Nagpur. Fls. Sept -Dec. Fr. Jan.-March.

Twigs glabrous. L. 5-7" long and about as broad (though quite little

leaves may often occur on the same shoot) split from ^rd of the way dowi;

(seldom less) often to near the base, glabrous or minutely puberulous or

the nerves beneath, green scarcely glaucous, much more membranous thai,

in B. variegata. Petiole 1-li". Calyx spathaoeous, limb f '', the turbi-

nate tube 5-|". Petals oblanceolate I5-2 7 long, often variegated white,

long-clawed. Stamens 3-2 perfect and filamentous staminodes. Pod
narrow below, nearly always broadening upwards.

The bark gives a fibre. The leaves are eaten as vegetables.

Var.a A amail form with smaller pink flowers with darker center. On.

limestone, Naga Untari (W- Palamau) Fls. Dec.

This is probably Roxburgh's B. triandra, which should perhaps be
maintained as a distinct species. The leaves are broader with broader

sinus, the petals cuneate obtuse.

8. B. variegata* L. Buj, Buruju, Burunga, K. \ Jhinjhir,

8. ; Kachnar, Kharw,, H. ; Knndol, Bhumij.

A mod.-sized tree with leaves lobed £-|rd of the way
down, cordate base 13-15 -nerved (few L. onlj 11) and lobes

rounded at the tips. Large pink or pure white flowers most-

ly in short racemes from leafless axils with buds terete. Pod
6-12" by f-r flat, dehiscent.

On the hills in Singbhum (e.g., Birda forest). Common in the Tnndi
forests (Manbham, Campbell) ; Hazaribagh (near Bogoda) ; Palamau
Gamble ! S. P. occasional and generally distributed wild and cultivated^

Fls. Feby.-March and the upper part of the tree leafless at the time. Fr.

April.
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Twigs pubescent L. 2^" by 3'' to 6" by Qv
, usually about 5£" by 5J'

'

pubescent especially on the nerves and grey-glaucous beneath. Petiole

fr-lf* pubescent stout. Cafy* spathaceous, tube 1-1£", limb broad ovate.

Petals obovate 2-2£" long, pure white (usually cultivated) or purple with
one petal variegated with yellow, long-clawed. Perfect stamens 5 (5-3,

F.B I.) without staminodes. Pod very venose when dry (more so than in

B. malabarica). Stalk 1''.

" The bark yields a fibre and is both eaten and used medicinally;
Campbell. The flowers and flower-buds are sometimes eaten.

3. Hardwickia, Roxb.

1. H. biliata> Roxb. Anjan, E., Kliarw.

An elegant tree with pendulous branches and leaves

resembling those of a Bauhinia (in which the two lobes have
separated to the base as distinct leaflets) with palmate nerves.

Flowers small in axillary and terminal lax panicled racemes.

Calyx-tube hardly any. Sepals 5 sub-petaloid, persistent.

Petals p. St. 10 alternate shorter. Ovary 2-ovuled. Pod
thin, 2-3" long, oblong-lanceolate, with one seed near the end.

Palamau, especially towards the Sone, on the other side of which, in
the Kymore Hills, it is frequent and attains 120 ft. {Vide Himalayan
Journals). " Gregarious in patches south of the Sone Biver," Brandts.
Fls. July. Fr. Feby.-March. Evergreen. New shoots in April.

Lflts. ovate-rhomboid, oblique 4-5-nerved 1-3'' long. Fls. greenish-
yellow.

Wood very hard and heavy, sometimes nearly black. Much lopped for

fodder. Large trees are now very scarce but coppice shoots are frequent
in the west of Palamau. The bark yields a fibre.

<#. Cassia. L.

Trees, shrubs or herbs with pari-pinnate leaves and usually
fihowy-yellow flowers in axillary racemes or terminal panicles,
rarely small in axillary pairs. Calyx-tube short, sepals 5
• tnbricate. Pet. 5 usually somewhat zygomorphous, St. 10,
i'requently unequal or some reduced to staminodes, antherH
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dehiscing by a terminal pore or by a snort slit. Ovary many-
ovuled. Pod variable, septate, dehiscent or not.

A large genus with several species cultivated in gardens not here
referred to. Many possess purgative properties, " Senna Tea " is the
leaves of two species of Cassia.

A. Trees. St. 10 with anthers, 2-3 lower larger. Pods
large, terete.

Flowers yellow in long lax racemes . . . 1. fistula.

Flowers rose pink in dense corymbs with per-

sistent bracts 2. javanica.

B. St. 7 antheriferous, 2-3 lower larger, 3 posterior re-

duced to staminodes.

1. Tree. Leaf-rachis without glands . . .3. siamea.

2. Shrubs or herbs. Leaf-rachis With glands.

Lflts. 3-5 prs. ovate-oblong acute . . 4. occidentahs.

Lflts. 6-12 prs. lanceolate acute . . .5. sophera.

Lflts. 3 prs. obovate obtuse.

Glands between each of the two lowest
pairs of leaflets . y 6. tora.

Gland between the lowest pair of leaflets

only 7. obtusifolia.

C. Herbs. Sepals narrow. St. 4-10 all perfect without
staminodes.

Lflts. 2 prs. St. 4 8. aim*.

Lflts. very numerous small. St. 5 . . .9. pumila.

Lflts. very numerous small. St 10 . . . 10. rnimosoides.

1. C, fistula, L. Hari, K. ; Mirjn-baha Nnrnc\ fif.,

and the pod Bandor-lanri, 8. ; Dhanrach, Kharw ; Bonurlati,

Oraon ; Amaltas, H. ; The Indian Laburnum.

A small or mod.-sized tree very handsome in flower, with

large leaves and large closely veined leaflets, long pendulous

racemes of large bright-yellow flowers which are followed by
long cylindrical drooping pods 1-2 ft. long.

In all situations but scattered in the forests, often planted.

Fls. May-Aug. Fr. Jany.-Feby., but the pods may be found on the tree

n early all the year round and fall about April. Deciduous March-April.
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Lflts. 4-8 prs., 2-6' long ovate or ovate-oblong acuminate with close

strong secondary nerves. Racemes 1-2 ft. Fls. H-2£7 diam. Pod indehis-

oent with numerous transverse septa and flat seeds.

The flowers are eaten. Decoctions of the leaves and fruit are used aa

laxatives. The pulp surrounding the seeds is the Cassise Pulpa of the
British Pharmacopoeia. Iij is made into a sherbert in Chota Nagpor.
.The wood is strong and durable.

C. javaniea. L. is a low tree with long spreading and weeping branches
pubescent branchlets and oblong leaves 6-8" long tomentose. Lflts 8-12

prs- }-l%'' long, minutely pubesent above, silky below, oblong obtuse or

truncate, apiculate. Pod about 9' by \'f (unripe), terete Seeds transverse

embedded in flesh, and separated by septa. Allied to C. fistula, flowers

and ripe pods not seen. Planted in Dmnka station, esp. in front of the

Circuit house. It may be C. marginata, Roxb.? Fls. not seen.

3. C, siamea, Lamk. Often called Siris locally.

A mod.-sized tree with leaves 6-12'' long, 6-14 prs. of

oblong leaflets l|-2-|* long and numerous very large erect

panicles of bright-yellow flowers.

, Not indigenous, but very commonly planted and often self-sown. It is

a wonderfully rapid grower attaining 20 ft. in 2-3 years, but is short-lived,

and very little else will grow in its vicinity. The heart-wood is deep-
brown but useless. Fls. 8epL~Dec. Evergreen.

Lflts. emarginate with a small bristle. Panicles of numerous corymbi-
form racemes. Pods flat 6-9'' long.

4. C. OCCidentalis, L. Kaiu, K. ; Kasondi, H.

An erect stont herb or nndershrub 2-4 ft. high with leaves

6-12* long and abont 5 prs. of ovate or ovate-oblong lflts.

l|-4" long. Flowers yellow J-f diam., in axillary and
terminal short racemes, sometimes panicled. Pod 4-5" long,

flattened, septate slightly falcate with numerous seeds.

Annual. Very common in waste ground during the rains. Fls. 8ept.-

Nov. Ft. Dec.-Jany.

Foetid. Stems grooved. Petiole with a gland just above the base.

5. C, sophera, L.

A shrub 6-7 ft. somewhat resembling the last but leaflets

5-12 prs. oblong-lanceolate or lanceolate, finely acute or

acuminate, mostly 1-3" long. Fls. 1-1J* diam. in short
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axillary and terminal panicles. Pod less flattened than in

occidentalis.

Not nearly so common as the last, usually near villages. Fls. Aug.-Nov.
Fr. Nov.-Dec.

6. C. tora> L. Jomai-Kaiu K. ; Bheda-deren, chakaoda,

S. J Chekor, Kharw, ; Chakunda, JT.

An erect herb l-2f ft. high with 3 prs, of obovate leaflets

increasing in size from the base of the rachis upwards. Fls. £"

diam. solitary or paired axillary. Pods snb-terete or 4 angular

slender, falcate 6-12" long, incompletely septate with
numerous brown oblong seeds \

v
%

Very common and sub-gregarious in waste ground in the rains. Fls.

Bept.-Oct. Fr. Nov-.~Dec. Annual.

The young leaves (Chakaoda ara, K.) and fruif are eaten. The plant
has usually a foetid smell.

7. C, obtusifolia, L. Syn. Senna, toroides, Roxb.

Like a tall variety of C. Tora with only one gland between the lowest
pair of leaflets, while typical C, Tora has a gland between the two lowest
pairs. Prain agreeing with Eoxburgh considers that it should be reckoned
as a distinct species from C. Tora as the leaves are less prominently
veined, not glaucous and the flowers larger and pedicels longer. It is said
to lack moreover, the foetid smell of C. Tora, and its pod is less quadrate.
I have grown plants with leaves foetid and glauoous beneath, and only
bearing 1 gland except on the lowest one or two leaves which had two
and such plants may also be discovered.in a wild state.

8. C, absus, L.

An erect viscous-hairy herb with only 2 pre. of leaflets and terminal
racemes of small yellow or red flowers with only 4 perfect stamens.

J-., with petiole 1^-2''. Lflts. 1-2" unequal-sided. Pod 5-6 seeded.

In somewhat open stony jungles and waste ground, frequent.

Fls. Aug.-Sept. Annual.

9. C. pumila, Lamk. and C. mimusoidee, L. Ot-kondro, B. are
easily distinguished by their very numerous small lflts., the latter is often
an erect undershrub, but C. pumila diffuse and prostrate. The latter »°

common in forest land and the former in waste land.

C glataea, Lamk. Var. suffruticosa is mentioned by Campbell as
occurring in Manbhum. It is a shrub with 10 perfect equal stamens, and
pale yellow flowers iu axillary corymbs. Probably only cultivated.
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4. Saraca, L.

1. S. indica, %• Husangid-ba, K. • Asoka, Beng,

A strikingly beautiful tree when in flower with dense
corymbs 3-4" broad of a brilliant orange-scarlet, each flower
with 3-8 exserted stamens. The flowers are well set off by
the dark-green pari-pinnate leaves of 6-12 large acuminate
leaflets attaining 9* by 2|".

Indigenous in the valleys of Singbhum along watercourses, esp. in the
raviDes of Porahat. There used to be some fine specimens near Kendbai
village in^ the Leda forest. Fls. March-April. Fr. Sept. and seeda
germinate in Dec. Evergreen. The new leaves are red and drooping.
Rarely exceeding 30 ft. with a low dense crown. L. sub-sessile. Lfit's*

oblong or oblong-lanceolate acute (or obtuse, F.BL). Sepals scarlet £-£".
Petals 0. Ovary many-ovuled stipitate. Pod 4-luv by 1%-%', 4-8 seeded.

" When this tree is in full blossom,' I do not think the whole vegetable
kingdom affords a more beautiful object," Rostb.

5. Tamarindus, L.

1. T. Indica, I. Jojo, K. ; Jojos S. ; Tetar, Kharw. ,

Imli, Amli, H. The Tamarind,

A very large and very handsome tree with abruptly

pinnate leaves with 10-20 prs. of small close oblong obtuse or

retuse leaflets, about |" long, and small red and yellow flowers

in lax racemes, only the three upper petals and three stamens
fully developed.

Commonly planted in the villages and sometimes found in the forest

on old deserted village sites, but it suffers much from fires. Naturalized
among granite rocks near Kuru. Fls. April-June also in October.* Fr.
Dec-April. Evergreen.

Pod curved fleshy and fibrous, with a brittle thin epicarp.

Gleditflchia sinensis, Lamk.> is a tree commonly planted on rail-

way platforms. It has the trunks and branches armed with copiously
branched thorns, 1-2-pinnat* leaves, and small greenish flowers in
dense spikes.
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7. Crcsalpinia, L.

Trees or shrubs, often scandent and prickly, with large

abruptly bi-pinnate leaveB and (usually) showy flowers in

copious axillary racemes. Calyx-lobes imbricate, the lowest
much the largest and cncnllate, tube very short. Petals

spreading (erecto-patent in coriaria), usually orbicular and
clawed, the posterior smallest. St. 10, free, decimate. Pil.

often woolly. Ovary few-ovuled. Pod dehiscent or not.

I. Unarmed tree. Lateral petals small whitish, sub-
erect . 1. coriaria.

II. Prickly tree Pinnae and leaflets 10-15 prs. • . 2. Sappan.

III. Prickly erect or diffuse shrub. PinnaB 6-9 prs. . 3. pulcherrima.

IV. Scandent prickly shrubs. Petals broad, Pods
unarmed.

a. Leaflets 2-3 prs. on each pinna . . .4. Nuga

b. Leaflets 6-12 pra. on each pinna.

Leaflets £-|". Pod indehiscent, sub-fleshy.
Stipules subulate . . . ... 5. digyna.

Leaflets £-1". Pod sub-dehiscent, dry. Stipules
semi-sagittate ...... 6. sepiaria.

V. Scandent prickly shrub. Petals narrow. Pod echinate 7. Bonducelln.

1. C. COPiaria, Willd. Divi-divi. The American Sumach.

A mod.-sized tree with a low-spreading crown and elegant

2-pinnate leaves with very numerous close-set leaflets ^-J*
long. Pinnae 13-17, 1-2" long. Fls. small whitish sweet-

scented panicled. Pods spirally twisted.

Introduced from Central America and often cultivated, esp. in S. P.

There are some trees about 30 ft. high at Chaibassa. Seed was
sent, to Singbhum and Palamau for experiment. They germinated
well in about a week, but it would probably be scarcely worth while
gi owing it on a larger scale ; Brandis say a that the pods of C digyna are
said to be as rich in tannin.

Fls. Mav-June. Fr. Aug. Evergreen.

2. C. Sappan, L.
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7. CteSALPJNU.] 42. CMSALPINIACEM.

A small tree with Bmall and few or no prickles. Pinnae

10-12 prs.

Planted at Ranchi and Hazaribagh. Fls. r. g.

Leaflets sessile close $-f oblong oblique, 10-20- prs. Fls. yellow.
Pod 3-4" by 1£", polished, indehiscent, wider and beaked above.

3. C- pulcherrima, Swartz. Peacock-flower.

A large erect shrub, handsome when young, but becoming straggling

and unsightly when old, glabrous, with 6-9 .prs. of pinnae and 10-12

prs. of leaflets £-f" long and gaudy terminal panicles of yellow or scarlet

flowers. Pod thin strap-shaped. A common garden plant. Fls. r, 8.

4. C. Nuga, Ait. Syn. C. panicnlata, Roxb.

In the Him. Journals Sir J. D. Hooker writes :
" On the way I found

the C. panicnlata, a magnificent climber, festooning the trees with its

dark glossy foliage and gorgeous racemes of orange blossoms." This was
in Hazaribagh, not far from Parasnath, but it is the only record of this

species in Chota Nagpur. Fls. c. ». and h. s.

5. C. digyna, Rottl. Umul-kuchi, Beng.

A large scrambling prickly shrub' with 5-10 prs. of

pinnse and 7-10 prs. of close oblong leaflets £•§" long

appressed hairy beneath and slightly above. Flowers showy
yellow in simple axillary or extra -axillary racemes. Pod
oblong 1-2'' thick fleshy 1-4-seeded, stipitate, crovrned by the

long style.

Dhipa (Singbhum), Gamble ; Gangpur near the Brahmini B. ; ravines

and hedges in northern Santal Parganabs. Fls. July- Oct. Fr. Jany.-

March.

L. rachis 5-8'' fulvous hairy with geminate prickles. Finnae 1^-2*

with a distinct stalk £-$'' long. Peduncle 3-7". Pedicels l-l?'' long with
very oblique spreading truncate calyx-tube in fruit.

6. C. Sepiaria, Roxb. Uchay, K. (f.
Gamble).

An extensive shrub rambling or climbing by means of

the recurved prickles on the stems and leaf rachis with 8-10

prs. of opp. pinnae each with 6-12 prs. of broadly oblong

leaflets \-l" long, and simple racemes of showy sulphur-

yellow flowers §-|" diam., the smaller 5th petal often with

red lines. Pod 2^-4J" rigid, tardily dehiscent, cuspidate



7. CiESALPiNiA.] 42. CJESALPINIACF&. [8. MEZomsirao*.

with the long hard style, the upper suture very narrowly
winged.

Eare, Saranda Forests in Singbhnm, Gamble. Occasional in gardens
and hedges near Eanchi. Fls. Dec-May. ~Fr.May-Oct. Evergreen.

Branchlets somewhat 5-angled and downy.
,
L. rachis about 12" pubes-

cent. Pinnae about 3-5". Leaflets contiguous', puberuloas both sides or
nearly glabrous above, with rounded or retuse tip. Btipules caducous
semi-sagittate. Racemes axillary several superposed, of which the upper-
most is the first developed

; young pubescent with deciduous lanceolate
recurved bracts \" long.

7. C. Bonducelia, Fleming. Bagni, S. ; Katkaranj, E.i
Nata, Beng. The Fever-nut.

An extensive climbing shrub covered with short straight
sharp prickles, those on the leaf rachis reflexed. Pinn®
6-8 prs. and leaflets 8 prs. oblong or ovate- oblong J-1*
by | . Racemes simple of pale-yellow flowers V by £•" across,
the smaller erect 5th petal marked with orange. Young
pods softly echinate, old broad oblong, 2-3'' long prickly,
dehiscent, 1-2-seeded.

I have only seeu it in hedges, where it is frequent in the S. F.

Fie. Aug.-Od. Fr. Dt.-Teby. Evergreen.

Branchlets fulvous hairy. Leaflets not contiguous, slightly downy
beneath, with obtuse nmcronate tip. Stipules persistent large foliaceoua
compound or pinnatifid. Racemes often above the axil, very elongate with
age, lower flowers only fertile. Bracts long linear reflexed over the buds
deciduous, f-f".

The seed is a powerful tonic, Roxb. It is also used as an antiperiodic
in fever.

8. Mezonenron, Deef.

Differs from Csesalpinia chiefly in its very oblique calyx-

tube, and its flat thin indehiscent pod broadly winged down
the upper suture, and by the complete absence of bracts to the
flowers.

1. M. CUCUllatum, TP. 8fA. Baghin janum, &j Koko.»
botur, K,
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8. Mbzoneubon.] 42. CJZSAZPINIACE^. [ 10. Pabkinsonia.

A large woody glabrous shrub scrambling or climbing by

the numerous small black sharp prickles on branches and

leaves. Leaves ample 2-pinnate with deep-green shining

ovate leaflets l|-3£" long. Fls. articulate on pedicel

bright-yellow in numerous panicled racemes mostly from

the old wood. Pod 2-4" long, 1-seeded.

Valleys, esp. in the Saranda Forests ; Dalbhum, wamble ; Santal P.

along streams. Fls. Bept.-Feby. Fr. Feby.

Stems with large conical bosses tipped by a prickle. L. rachis 6-12".

Pinna distant 2-5 prs. Lflts. 3-5 prs. opp., ovate to narrow elliptic.

Calyx-tube shallow-cnpular thick persistent, two anterior Bep. and ant.

median petal produced into s foot receiving tho base of the anterior

filaments. Ant. pet. fleshy purple folded, deeply 2-lobed. Other petals

and usually calyx, pedicel and rachis, yellow.

Poinciana regia, Bojer. The Gold Mohur tree, is a

beautiful well-known tree with feathery 2-pinnate leaves,

numerous small lflts., and large scarlet flowers in terminal

corymbs. Often planted. The narrow-oblong seeds have

a bony testa and often take two years to germinate.

Flfl. May-June. Fr. March-April.

10. Parkinson ia, L.

I. P.. aculeata, L. Bilaiti Kikar, E.

A small tree armed with sharp thorns which represent

the abbreviated main rachis of a bi-pinnate leaf and bear 2-6

pinnee, with a much flattened rachis, at their base, and often

2 recurved stipulary thorns. Lflts. numerous linear oblong

i" or very small or obsolete (the rachis performing the leaf

functions). Flowers yellow in lax axillary racemes. Calyx-

tube short. Petals 5 sub-equal. St. 10. Pod turgid dry
moniliform, tardily dehiscent, 3-6" long.

Apparently naturalized in waste ground in many parts, esp. on
well-drained soil and growing very fast. Banks of the Sone (Palamau)
EasleUl Fh.Bept.-Oct.
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Fam. 43. PAPILIONACEjE.

Trees, shrubs or herbs with simple, l-foliolate or compound
leaves and strongly zygomorphic flowers. Calyx equally or
usually unequally lobed, often 2-lipped, usually somewhat
perigynous. Petals 5, imbricate, posterior (uppermost, stand-
ard) exterior in bud ; 2 lateral (wings) more or less declinate
free or adhering to the keel ; 2 lowest usually more or less

connate into a keel with an up-curved tip. St, rarely some-
what adherent to the petals, on the disc lining the very short
hypanthium, monodelphous, or diadelphous (5+ 5 or 9+ 1),
or the IOth absent, very rarely all free (Sophora) ; alt. ones
sometimes shorter or reduced to staminodes. Ovary as in

Mimosaceaa. Pod very varions, sometimes coiled up and
included in the calyx, or of 1-seeded joints, etc.

I. L. simple or digitately 3-foliolate.* Pod dehiscent
turgid, not septate.

Herbs or shrubs. St. monodelphous . . 1. Crotalaria.

Shrubs or undershrubs, usually gland-dotted.

St. 2-adelphous . - 2. Flemingia.

II. L. pinnately 3-foliolate gland-dotted. Pod turgid
1-2-seeded. Climbers . . . . . .'3. RhyncJuwia.

III. L. pinnately 3-foliolate gland-dotted (exc. Atylosia
sp.). St. 2-adelphous. Pod with depressed lines
between the seeds, 2-6-seeded.

Twiners. Seed with a large grooved strophiole « 4. Atylosia.

Erect, cultivated. Seeds without a strophiole . 5. Gajanus.

IV. L. pinnately 3-foliolate, not gland-dotted. Pod
dehiscent throughout, rarely with depressed lines

(Pueraria) or- septate (Teramnus, Glycine,
Phaseolus, Vigna).

A. Climbers (except Erythrina and Glycine sp.)

Style beardless.

1. Nodes of inflorescence Dot tumid. St 2-adel-

phoos (exc. Teramnus).

Petals little-exserted. St. 1-adelphoua . 6. Teramnvs.

As in Teramnus, but sub-erect and st. 2-

1-adelphous. Cultivated . . .7. Glycine.

# Barely 5-foliolate in Crotalaria.



43. PAP1LI0NACJEJE.

Standard not spurred exceeding the
wings and keel ....

As in Shuteria, but standard spurred .

2. Nodes of inflorescence tumid.

Climbers. Petals sub-equal. Fls. showy.
Wings free

Climbers. Petals sub-equal. Fls. showy.
Wings adnate to keel ....

Climbers. Petals very unequal

Trees or dwarf shrubs usually prickly .

B. Style bearded below the stigma. Climbers
or sub-erect herbs.

Keel and included style spiral. Pod more
or less septate

Keel and style not or partially spiral. Pod
septate

Keel not spiral. Pod not at all septate

V. L. pinnately 3-foliolate, not gland-dotted. Pod
only 1-seeded and only dehiscent at the apex.
Ovary 2-ovuled. St. 2-adelphous.

Trees or climbers. Fls. large scarlet . .

Woody climbers. Fls. smallish, white .

VI. L. pinnate with opposite leaflets, the rachis
usually ending in a tendril or "bristle. St. 2-

adelphons or the tenth absent. Pod dehis-

cent not septate or jointed. Slender climbers
(exc. Cicer and Lensi.

A. L. with usually a terminal leaflet. St. 9 + 1.

Fls. large showy. Petals very unequal •

Fls. small. Lflts. toothed

B. L. ending in a point or tendril. Style hairy,

a. Stamina! sheath oblique at mouth.
Ovules 2

h. Staminal sheath truncate.

St. 9+1. Style dilated above .

" As in 22 but style with reflexed margins
and laterally compressed . • •

St. 9

8. Shuteria.

9. Dumasia.

10. Canavalia.

11. Pueraria.

12. Mucuna.

13. Erythrina.

14. Phaseolus.

15. Vigna.

16. Dolichos.

17. Butea.

18. &patholdbu8.

19. Clitoria.

20. Cicer.

21. Lens.

22. Lathyru8.

23. Pisum.

24 Abrus.
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43. PAPILIONACEM.

VII. L. odd-pinnate with alt. or opp. lflts. Pod flat
indehiscent. St. 9, 9 + 1 or 10 or 5 + 5.

A Trees.
Fia. pink. Lflts. opp. Pod almost woody,
wingless 25. Pongamia.

Fls. yellow. Lflts. alt. Pod thin at the
margins, orbicular 26. Pterocarpus.

Fls. white pink or pale yellow. Pod thin,
oolong 27. Dalbergia.

B. Woody climbers.
Pod usually thin. Lflts. alternate . . 27. Balbergla.
Pod firm, winged, Lflts. opposite . . 28. Derris.
Pod hard, almost woody, not winged . . 29. Millettia.

VIII. L. odd-pinnate* (even-pinnate in Sesbania) with
usually opposite lflts. Pod dehiscent, not
jointed, septate (not or obscurely septate in
29 and 30). St. 9 + 1.

Woody climber 29. Millettia.
Undershrubs. Anthers obtuse. Hairs basifixed 30. Tephrosia.
Herbs or undershrubs. Anthers apiculate.

Hairs usually laterally fixed . . .31. Indigofera.
Herbaceous or woody. L. even pinnate with
numerous lflts 32. Sesbania.

IX. Pod breaking up into 1-seeded joints, margin
indented beWeen the joints (only 1 joint in
Lespedeza. and continuously dehiscent along
the ventral suture, not breaking up, in two
species of Desmodium).

A. Herbs, shrubs or undershrubs.

L. pinnate with numerous lflts. St. 5 + 5.

Pod.straight . . . . . .33. Mschynomene.
L. pinnate. St. 9 + 1. Pod twisted up . . 34. Vraria.
L. 1-and 3-foliolate often intermixed. Pod

twisted up .34. Uraria.
L. pinnately 3-foliolate. Pod of 1 flattened

joint . ... .35. Lespedeza.
L. pinnately 1-3-foliolate. Pod flattened

not twisted up 36. Desmodium.

B. Trees. L. pinnately 3-foliolate. Pod not
twisted up . . . . . .37. Oligemia.

X, St. free. L. odd-pinnate. Pod dehiscent moni-
liform 38. Bophora.

* S-1-foliolate in some Indigofera.
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43. PAPILIONACJSJE. [ 1. Ceotalibu.

Note.—The genera with free stamens and pinnate leaves, being those

most nearly related to other families of the order LegnminossB, should

logically have been plaoed first. The above key is somewhat artificial.

1. Crotalaria, U Sakesing, K. ; Jhunka, S.

Herbs or shrubs with simple or 3- rarely 5-foliolate

leaves. Flowers yellow in terminal or leaf-opposed racemes.

Corolla equalling or exceeding the calyx with a characteristic

up-curved beaked keel formed of the connate anterior petals.

Keel as long as the wings. St. 1-adelphous with dimorphous

anthers. Pod inflated, continuous, within, linear or oblong,

usually many-seeded.

Most of the genus yield a strong fibre.

I. L. trifoliolate or 5-foliolate.

Undershrnb 2-1 ft. high. L. 3-foliolate . . , 1. striata.

Annual 2-4 ft. high with 5, rarely 3 linear lfits. . 2. quinquefolia.

A diffuse weed with siib-srlobose 2-seeded pods . medicaginea.

II. L. simple or 1-foliolate.

A. Fls. in long terminal (and lateral) leafless

racemes, bracts minute (exc. in sericea)

1. A stout quite glabrous herb with glabrous
pods and showy fls 3. tericea.

2. More or legs silky.

Shrubby. Calyx \-%", pods velvety . . 4 juncea.

Slender 1-3 ft. Calyx |
v
, upper calyx-lobes

distinct 5. albida.

Slender £-2 ft. Calyx under \", upper calyx*
lobes connate $. linifolia.

B. Fls. in short terminal (and lateral) few-fld. or
capitate racemes. Bracts sometimes folia-

ceous.

Calyx! f-1" long. Stipules minute deciduous '• 7. calycina*

Calyx under f long. Stipules persistent linearH 7
8. mysorentis.

Calyx under |* long. Stipules ... 9. hirta,
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1. Cbotaiaeia.] 43. PAPILIONACEJE.

C. Fls. in short ultimately leaf-opposed racemes,
sometimes sub-solitary.

1. Stipules decurrent as a wing on the branches 10. alata.

2. Stipules small or 0, not decurrent.

L. ovate, stipules Bmall acuminate . . 11. hirsuta.

L. oblong, stipules . . . . .12. prostrata.

L. oblong, often very small, stipules small
linear reflexed 13. acicularis.

1- C striata, D.C. Sakesing, K. ; Son-jhunka, 8.

An undershrub 2-4 ft. high with long-petioled trifoliolate

leaves and terminal and lateral elongate racemes of yellow
flowers f" long, usually streaked with purple. Pods l§-2"
long by

J*, 30-40-seeded, glabrous or very finely downy.

Occasional in waste ground and along road-sides, sometimes cultivated
for its fibre. Annual. Fls. and Fr« Oct.-Jany.

Lflts. l-2£'' broadly elliptic or obovate, with sparse appressed hairs
beneath, base cuneate, tip rounded. Petiole 1-2''.

2. C. quinquefolia, L.

An erect annual 2-4-ft. high with 5, rarely 3, linear leaHets 2-4'' long.

Chota Xagpur, Train.

3. C- sericea, BeU. Sakesing, K.

A suffruticose herb 3-4 ft. high with often hexagonal
waxy stems, oblanceolate to obovate leaves 3-6" long with
persistent stipules, long terminal paniculate racemes of bright
yellow flowers and glabrous pods 1£" long.

A handsome plant frequent in grass under light shade and along nalas
in Singbhum, Hazaribagh and S. P. Fls. Bept.-Feby. Fr. Dec-May.
Biennial.

L. appressed silky beneath with short stout petioles. Racemes often
1 ft. with persistent spreading or reflexed ovate acuminate leafy bracts
£" long. Fls. over 1" long. Fruitvng-calyx £".

4. C. juncea, L. Jin (the fibre Jiri-bair), If. ; Ji., Ho.
;

Son, S. ; San, H. ; The Sun Hemp.
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soil on

43. PAPILIONACE&. \\. Cbotalasia.

.
A shrub 4-5 ft. high with slender erect sulcate branches

linear or oblong leaves l|-3" long, bright-yellow Bowers
abpat f-1" loDg in loose long racemes. Pod sessile velvet

v

1-U" long, stout.
* y

Cultivated and sometimes apparently wild in Singbhum. Sili Jonha
jungles (Eanchi scarps), Wood. Fls. Dec-Jany. Fr. Jany.

"Beaked sepals, pedicels and pods all softly closely pubescent or velvety
usually brown. Corolla slightly exserted, standard 1" broad and Ioni'
veined red, silky without. s '

5. C- albida, Eeyne.

An erect undershrub or herb 1-3 ft. sparingly branched
with erect appressed-hairy or silky branches, narrow leaves
and yellow flowers J-|" in terminal leafless 10-25-fld. racemes
with a scarcely exserted corolla.

e of the commonest forest crotalarias, very abundant on hard clav
hilly ground. Fls., Fr. Sept.-Jany. Apparently annual.

L. linear-oblong, oblong or oblanceolate 1-3'' by £-§* obtuse mucronate
pubescent above glaucous and" silky beneath, base narrowed to a very
short petiole. Stipules 0. Calyx very silky, two upper lobes oblonj
obtuse. Pod glabrous \" slightly exserted, 6-8-seeded, on pedicels f long.

6. C. linifolia, L. /.

An annual |-2 ft. high somewhat resembling tho last, but with the
upper lip of the calyx emarginate, not deeply lobed, leaves usually shorter
and pod as long as the calyx.

ChotaNagpur, Prain.

7. C- calycina, Schranh. Mota bir-jhunka, S.

A herb 1-2 ft. high with brown silky branches and lanceolate or long
linear loaves. Easily recognised by the pale-yellow corolla being shorter
than the very large £-1" long calyx which is densely clothed with Ion?
brown hairs. Pod included. Seeds white. Frequent. Fls. in the rains
Fr. Nov.

8. C- mysorensis, Roth.

A herb 3-4 ft high with erect branches covered with long
spreading hairs, stssile linear-oblong or linear leaves 2-3"
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1. CaoffAiARiA.] 43. PAPILIONACUJS.

below, smaller upwards, with long linear foliaceous stipules

ny to •§-" long. FIb. few in few-fld. bracteate terminal racemes.

Hills, Singbhum and Santal Parganahs. Fls. Aug.-Oct. Fr. Dec.-Jany.

Lower tepals linear acuminate |-§" villous with brown hairs, upper
broader lanoeolate, the two linear bracteoles similar. Pod exsorted 1"

by£" grooved above, shining glabrous with 40-50 small shining black
seeds.

9. C. hirta, Willd.

A diffuse undershub somewhat resembling the last.

Branches densely clothed with short patent brown hairs.

L. linear or linear-oblong, hairy, exstipulate. Fls. only 2-4

sub-capitate with lanceolate foliaceous bract3. Calyx J* with
teeth all linear acuminate.

Tirilposi savanah. Fls. March.

10. G; alata, Sam. Marang jhunka, S.

A herb or undershrub 1-2 ft. with sub-sessile elliptic

usually oblique-based leaves 1-2". Easily recognized by the

large decurrent stipules forming wings on the branches.

Racemes at first terminal, ultimately becoming leaf-opposed.
3-4" in fruit.

Frequent. Fls. Aug.-Bept. Fr. Sept.-Oct.

11. C. hirsuta, Willd.

An erect herb 2-3 ft. with broadly-ovate leaves about 2\"

by 1|" acute and sometimes slightly oblique, racemes few-fld.

ultimately leaf-opposed. Stipules linear-subulate reflexed

slightly longer than the very short petiole.

Gommon in rocky jungles. Fls. Aug.-Sept. Fr. Sept.-Oct.

Stems with soft spreading hairs. L. soft, usually macronat9. Sepals
linear acuminate. ' Pod f-1

7 with spreading hairs, about 6-seeded.

.12. C. prostrata, Boxb. Nanha jhunka, Katie' jhunka, 8.

A silky herb with spreading or long trailing branches,

close oblong obtuse silky leaves attaining 1|" by f",t glaucous
beneath. Racemes soon leaf-opposed 2-4-fld.

Very common on clay in open Sal forests, etc. Fls. r. s. Ft. Dec.
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1. Cbotalaria.J 43. PAPILIC/NACE&. f 2. Flemingia.

L. oblique at base. Stipules 0. Bacemes attaining 3". Calyx-lobes
short densely villous £'' long. Pods §-§ " glabrous, shortly stipitate.

Used in certain disorders of the stomach, Campbell.

13. C acicularis, Bam.

A procumbent very hairy weed, with, a woody rootstock, often very
conspicuous on cold mornings from the dew adhering to the hairs and
giving it a silvery appearance. Fla. j". Small black pods %~\\ Fls., Fr.
Dec.-Jany.

2. Flemingia, Uoxh

Shrubs or suffruticose herbs, with 1-or digitately 3-

foliolate leaves usually gland-dotted below. Fls. small or
medium, white or pink, in small cymes racemes or panicles
with often conspicuous bracts, ebracteolate. Corolla included
or only slightly exsert

;
petals equal in length. St. 2-adel-

phous. Ovary 2-ovuled. Pod oblong turgid, usually
2-seeded.

I. L. simple.

A. Fls. enclosed in large persistent folded bracts, which are arranged
in simple or branched racemes.

L. narrow, Shrub 4-6 ft. Branches not prominently
angled 1. strobilifera.

L. narrow. Shrub 1-3 ft. Branches-'angled, shaggy 2. bracteata.

L. very broad .3. Chappar.

B. Fls. in fascicled or paniclod racemes with small
bracts . . ., . . . .4. particulates

II. L. 3-foliolate. Fls. in dense subspicate'racemes.

A tall scarcely branched erect annual shrub 5-6 ft. . 5. stricta.

A branched shrub 4-5 ft. . . . . . . 6. congesta,

A diffuse undershrub 1-2 ft. with narrow leaflets . 7. prostrata .

A dwarf undershrub with very broad leaflets . . 8. nana*

1. F. strobilifera, R. Br.

A bushy shrub 5-8 ft. high with appressed silky terete

or slightly angular branches, lanceolate or ovate-lane.
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2. Fieminoia.] 43. PAPILIONACEJE.

acuminate leaves 2-6" by £-3" with rounded base and
numerous axillary and terminal racemes 2-3-£'' long of small

white flowers TV long in short few-flowered cymes in the

axils of folded membranous cordate bracts.

Beds of ravines in the Porahat forests. Shady forests, Saranda.

Eanchi, 1,500-2,000 ft., Wood. Parasnath. Santhal Parganahs near

streams (Banjhi, etc.) Fls. Jany.-April.

L. densely covered with small red glands beneath, and fnlvous hairy

on the nerves. Sec. n. 10-13 prs. strong straight. Petiole slender £-f.
Stipules linear £-f as long as the petiole. Bracts (unfolded) ovate-cordate

acuminate or apiculate puberulous, \-lk'', usually about If'' broad by f"

long, puberulous. Calyx hairy and glandular, lower tooth linear nearly

as long as flower.

2. P. bracteata, Wight. Syn. F. strobilifera, Var. brac-

teata of F.B.I. Sim-busac' S.

A shrub 1-3 ft. high with shaggily pubescent angled

branches, lanceolate or oblong-lanceolate acuminate leaves

3-7" by 1-2 1" with sub-cordate base and mostly terminal

panicled racemes 2-5" long of large folded deeply cordate

bracts broader than long.

Singbhum, in forests and usually in drier places than the last

;

Manbhum.

Fls. Jany.-April,

L. with very few or no glands beneath. Petiole densely pubescent J*

only. Stipules linear setaceous with a filiform tip £-1* much longer than

the petiole. Bracts (unfolded) very broadly orbicular and deeply cordate

pubescent, J
7 by If. Racemes usually with a zig-zag rachis. Fls. {"

pinkish.

The above two species were united in the F.B.I. They were again

neparated by Col. Prain in * Bengal Plants."
_
The two Chota Nagpur forma

appear to differ even more than is indicated in that work which states for

both :
" Axis of racemes zig-zag, bracts hardly broader than long " and

proceeds to discriminate them by the number of sec. nerves (which I

do not find holds good in my specimen) and as follows :
" strobilifera :

—
bracts 1", finely puberulous, usually all obscurely cuspidate, sometimes

the highest slightly emarginate ; bracteata

:

—bracts §*, softly hirsute

with long hairs, usually all Blightly emarginate, sometimes the lowest,

obscurely cuspidate."

Roots sometimes given for epilepsy, Camp.

316



43. JPAPILIONACEJE. [2. Flemings

3. F- Chappar, Bam. Ulu, E., S.

An erect shrub 5-10 ft. with pubescent branches, strongly -

nerved orbicnlar-ovate cordate cuspidate leaves and several

axillary racemes of secnnd 2-seriate large folded bracts

enclosing the small cymes of white flowers.

Singbhum forests, often forming a dense undergrowth. Manbhum
;

Eazaribagh.

Fls. Jany.-March, but the bracts are well-developed in Oct. Ft.
April-May when the bracts are brown and dry. It is deciduous in April

\

new leaves appear May or June.

Petioles l?
7

, thickened both ends. Bracts f-1* by lj-lj'' (when un-
folded), cordate emarginate. Fls. f-^

7
, opening one at a time successively

and then becoming visible between the parted margins of the bract, few
in an umbel, pedicelled.

4. P. paxiiculata, Wall.

A shrub 4-6 ft. high with rasty downy branches, rather

large ovate-cordate simple cuspidate membranous leaves and
small white or reddish flowers about -,

5^" in short rather

dense axillary and terminal panicles or fascicled.

Valleys in Porahat and Saranda, rather rare. Valleys in S. P. (Mor-
jhora). Fls. Feby.-March.

L. about 5£" by 3|"» base sometimes nearly straight and oblique.

Petiole f-H". Stipules caducous. Racemes densely hairy sometimes very
short solitary and axillary or in the same plant forming terminal panicles
6" long. Brads dry ovate or lanceolate strongly nerved %-%'. Calyx-teeth
hairy with filiform tips. Pods ^",

5. P. stricta, Roxb.

A tall very distinct scarcely shrubby species 6-8 ft. high
with large 3-fo)iolate leaves and dense axillary racemes of

purplish flowers, conspicuous in bud by their densely im-
bricating brown linear-lanceolate bracts.

Valley-forests in shade, Singbhum, rare. Kanchi, 1,500-2,000 ft., TTood.
Fls. Jany.-Feby. Shoots annual.

Branches triquetrous. Lflts. lanceolate or ell.-acuminate 6-10'' long
with numerous parallel nerves hairy below. Petiole 3-quetrous, sulcate,
5-6.'' Stipules and lower Iracts l-3£" acuminate. Upper bracts \" brown
deciduous when the flowers expand, finely acuminate. Fls. $".
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2. Flbmingu.] 43. PAPILIONACE&.

6. F- congesta, Boxb. Var. semialata. Syn. P. eemia

lata, Jioxb. Bir-but, S,

A shrub 4-6 ft. high somewhat resembling F. stricta, but

much more branched and woody with densely pubescent or

yillous angular branches, 3-fol. leaves with narrowly winged
petiole. Fls. purple ±" in densely bracteate axillary spikes,

bracts brown silky, scarcely acuminate caducous.

Valleys in Singbhum, rare. Manbhum Camp. Parasnath. Fls. Oct.-

Jany. Ripe fr., also found in Dec.

Petiole H-4". Lflts. elliptic acuminate 4-8V by 1H£" with red glands

below and very silky on the nerves. Base 3-nerved. Spikes 1-3", sessile,

or shortly-stalked often fascicled or sub-panicled. Bracts {''. Calyx

silky. Lower sepal as long as the flower.

7. F- prostrate, Boxb. Syn. F. congesta, Var., F.B.I.

Bir-but, 8.

A diffuse undershrub with a woody rootstock, brown
tomentose angular branchlets, 3-foliolate leaves with lance-

olate leaflets 4£" by 1'' and fls. in dense sub-spicate axillary

racemes about 1" long with sub-persistent brown bracts and

very slender silky calyx lobes, the lowest equalling the oblong

podc

Singbhum forests frequent. Manbhum, common in the dry forests

of the Gobindpur sub-diviaion. Fls. Aug.-Oct, Fr. Oct.-Dec,

Petiole 1-2" not winged. Lflts. brown hairy or pubescent beneath eap.

on the raised nerves. Stipules linear-lanceolate £-£.'' Inflor. much as in

last. Pod and lower sepal H ''. Pod pubescent.

The ground root is applied to ulcers and swellings, mainly of tho

neck. The fruit is eaten, and the pods are said to yield a dye. Camp.

8. F- nana, Boxb.

A dwarf undershrub 1 ft. high with a very short brown

tomentose stem springing annually from a woody roots took,

very large (or sometimes small) 3-foliolate leaves with long

winged petioles and congested racemes or panicles of small

reddish flowers shooting out before the leaves.

•Forests in Singbhum, under shade or on fire-lines. Manbhum. Fls.

March-April. Fr. April-May. The leaves do not, howevor, appear until

the rains, and the/ last until the succeeding Feby. The plant leaves a
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2. Flbmingia.] 43. PAPILIONACEJZ. [3. Rhynchosia.

deep orange stain on the hand, esp. in fruit, from the numerous red
glands.

Lflts. broadly-elliptic or rhomboid, 5Hfc'' t>7 SJ-fi* (1-2" only F.B.J.) not
acuminate, lateral very oblique. Petiole sometimes 107 long. Petiolules
tomentose ±". Racemes 3-4" densely pubescent. Bracts caducous.
Corolla exsert i". Lowest s&pal £". Pods H"

3. Rhynchosia, Lour.

Twining herbs or shrubs with pinnately 3-foliolate leaves
gland-dotted beneath. Fls. axillary or racemed with often
very large sub-equal calyx lobes. Corolla included or exsert.

St. 2-adelphons. Ovary 1-2-ovuled. Pod 1-2-seeded.

1. R. rufescens,J5.0.

A scarcely-woody rusty-pubescent often glandular-hairy
climber with slender whip-like branches, rhomboid or ovate
scarcely-acuminate leaflets 2±'' by 1±", long petioles, and
innumerable lax few-flowered racemes of smallish yellow
flowers, the corolla and the pod included in the large deeply
5-fid calyx.

Nalas in Singbhum, rare. Koderma forest among rocks, common.
Fls. Jany.-Feby. Fr. Feby. Eipe fruit also found Dec.

Stems woody below, glandular-pubescent above. Lflts. gradually
smaller upwards pubesoent both sides, base 3-nerved, other nerves raised
reticulate, sessile glands microscopic. Peti. 2^-3''. StvpeUas minute
Racemes 1§-2|" laxly 3-5-fld. Calyx $* in fl., \" in fr., segments broad-
oblong. Ovary silky 1-ovuled. Pod sub-quadrate flattened hairy beaked.
Seed with a large grooved strophiole.

2. R. minima, D.O. Var. laxiflora.

A very slender annnal climber with glabrescent stems and
leaves, rhomboid leaflet^ 1-2" long, and lax elongate racemes
of small yellow flowers with the corolla twice as long as the
calyx.

Lflts. acute or obtuse. Racemes 2«4'' long. Pod i4". clabrescent
turgid, mostly 2-seeded. ' *a"M* w,w,tt «»»

Chota Nagpur, Prain
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43. TATILIONACBM. [ 4. Atylosu.

4. Atylosia, W. §• A.

Twining herbs or shrubs with leaves usually gland-dotted

beneath. Fls. yellow or reddish in axillary clusters or

racemes. Corolla more or less exsert, keel not rostrate.

Ovary sessile ; ovules 3-6 rarely more ; style filiform, glabrous

or pubescent not bearded, stigma capitate. Pod linear or

oblong, with depressed lines between the seeds, which have a
conspicuous 2-fid strophiole.

1. A- crassa, Train. Bir rambara, K. ; Bir malhan, 8.

A suffruticose climber with downy stems, gland-dotted

strongly-nerved leaves and moderate-sized yellow flowers in

pedicelled pairs on short axillary racemes or panicles. Buds
varnished. Pod 1-1^" by §" with oblique depressions between
the seeds.

Not unfrequent in the damper Singbhtim valleys ; Manbhum ; Ghats
between ManbLum and.Ranchi ; Sirguja, Wood. FL. Jany.-Feby.

Branches striate. Terminal leaflet usually rhomboid attaining 4" by
3f'', sec. nerves 2-3 prs. above the 3-5-nerved base and with strong cross
nervules, brown pubescent. Petiole 1-4". Racemes' usually in panicles
shorter than the leaves 1-47 long with large deciduons concave oblong
parallel-nerved bracts \-'i'' long ; the leaves on long flowering shoots are
sometimes suppressed. Fls. £-1". Calyx f", teeth 4, j-£ths as long as
tube, the upper two combined into one obtuse or emarginate. Standard
and wings auricled. Ovary yellow glandular on sides with pubescent
margins. Style bent at a right angle and pubescent all round abova the
flection. Seeds 3-5.

2. A- SCarabaeoides, Benth. Gaisani, K. ; Bir horec', S.

A copiously branched slender twiner with small strongly-

nerved leaflets 1-1|" long, smallish yellow or reddish flowers,

the corolla not much exceeding the densely grey silky calyx

and small oblong hairy pods J-
1" long.

On clay soil, very common, esp. in scrub jungle. Throughout the area.
Fls.,Fr. Aug.-Dec.

Terminal leaflet elliptic or obovate-oblong, pubescent, base 3-nerved.
Peduncles 4-f* slender, few-flowered. Fls. &'•
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4 Attlosia.] 13. PAPILIONACE&. [8. Shutzbja.

The seeds are said to be eaten. Campbell says that the plant is given
to cattle for diarrhoea.

None of my specimens have the leaves glandular, though this character
is always given as generic.

Qajanus indicus, Spreng. Arhi, K.; Arhar, H. ; The Pigeon Pea or

An erect shrub 4-8 ft. high with slender grey silky grooved branches"
hairy leaflets lj-2f long and yellow flowers f long in axillary racemes
or terminal panicles. Pod 2-3", 3-5-seeded with oblique depression
between the seeds. Generally cultivated, but not on a large scale.

Teramnus labial is, Spreng. A slender climbing shrub with sparsely
hairy stem and 3-fol. leaves. Lfits. ell. or rhomboid acute 1J-2" appressed
hairy beneath. Fls. &' reddish in slender racemes 1-4' long. Pod* linear
falcate 1J-8" beaked, twisted when ripe. Seeds red oblong.

Palamau, frequent. Parasnath. Fl. Sept.-Oct. Fr. Nov.

Glycine hispida, Maxim Hende disum Horec', S. ; Gari-Kalai,
Beng., is a sub-erect annual herb distinguished from Teramnus by the'
alternate anthers being abortive. It is occasionally cultivated

8. Shuteria, W. 8f A,

Climbers with 3-foliolate atipellate leaves and conspicuona
persistent bracts and bracteoles. Flowers small or middle-
sized racemose. Calyx-tube gibbous ; teeth shorter. Standard
not spurred exceeding the wings and united keel petals.

Pod flat linear usually recurved,

1. S. vestita, W.8r A. Var, densiflora. Syn. S. deasi-

flora, Benth.

A slender twiner with pubescent stems, very slender
petioles, membranous leaves and small white and purple
floWers in dense axillary fascicled racemes remarkable by
their persistent brown striate bracts.

In the damper valleys of Singbhum. Hare. Fl. Uec-Feby. Fr. Jany.-
March.

Lflts. nearly glabrous 1-2 J" attaining rarely 3" by 2", terminal ovate
or rhomboid, obtuse or emarginate, apicalate. Kachid very Blender.
Racemes f-lf", sessile with hairy raohis. Pedicels $" mostly genunata.
Bracteoles lanceolate striate as long as oalyx $-&''.. Corolla A 7 muoh
longer than the wings and ke ji, Pod strap-shaped thin 6-8-seeded.
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8. Shutbbia.] 43. PAPIZIONACHJS. [11. Pttebaeu.

Prain (Journal, Asiatic Society of Bengal) says that this-gpecies is very

distinct from S. vestita and that it is easily recognized by its glabrous

pods and by the more horizontal, early-forking secondary nerves of its

larger leaflets.

Dumasia villosa, V.C.

A slender twiner with stems densely clothed with grey or ferruginous

Tiairs.

Fls. racemed, 3'^ long. Calyx with obliquely truncate month. Corolla

fr-f" yellow or purplish. Pod If velvety, 3-4-seeded.

Only reported from Parasnath.

10. Canavalia, D.C.

Stout twining herbs with stipellate 3-foliolate leaves and

showy flowers fascicled on a nodose rachis. Calyx 2 -lipped.

'Wings shorter than the large ronnded standard, equalling

the incurved obtuse keel. Pod large with a distinct rib on

either side of the upper suture.

1. C. ensiformis, D>0> Tihon, 8.-, Makhan sini, B§ng.

"Wide-rambling and twining. Lflts. glabrous or with few adpressed

hairs above, 4-6'' ovate aoute. Peduncles and racemes each 3-6" or ped-

uncle attaining 12" and raceme few-flowered. Fls. geminate 1£*.

Pedicels very short. Calyx %" with short teeth of which 2 upper larger

projecting rounded and 3 lower acute. Standard 1* broad red-purple

jotase strongly reflexed, claw 0, base auricled. Wings waved auricled.

Pod 6-9" by 1-1**.

Cultivated and often apparently wild. Fls. Aug.-Oct. Fr. Sept.-

Vov. The pods are used as vegetables.

'2. €. virosa, W- $" ^- (Syn. C. ensiformis var. virosa).

This is regarded by Baker merely as the wild form of

the last, but is kept distinct by Prain who distinguishes it by

the leaflets being obovate and by the pod being narrower,

only 1
-J"

wide and fewer-seeded, seeds 4-6 instead of 8-12.

Chota Nagpur, Prain (in Wood's list).

11. Pneraria, B.C.

Twining shrubs or herbs with stipellate 3-fol. leaves and

often showy flowers fascicled on the swollen nodes of long



11. Pubbabia.] 43. "PAY1LI0NACEM. [12. MucChjl

often panicled racemes. Two upper teeth of calyx connate.

Standard as long as the obtuse wings and keel. Pod linear,

flattish (usually under ^" broad).

1. P. tuberofa, D-C: Jan tirra, S.\ Shimia batraji, Beng.;

Tirraj E.

A handsome large woody climber, flowering when leaf-

less, with simple or branched fascicled racemes of blue-purple

flowers f" long. 1 Standard, wings and keel
J'

7
spurred or

auricled. St. diadelphous (always ?).' Pod 2-3" bristly

(or.young densely brown hirsute), somewhat depressed between

the seeds.

Chiefly on the banks of streams. Tan di forest, common, Campbell ;

Palamau, Gamblej Jasyur, Wood ; Parasnath. Fls. Feby.- April. Fr. rjt.

Branches downy. Lfits. ronndish 6-12", whitish with adpreeBed hairs

beneath. Kaceraes 6-10" long". Fl*. dense geminate or in threes, 2-bracteo-

late beneath the calyx. ?7ode often with an abortive tip. Calyx brown
silky iV"t "> hmb spreading. Standard emarginate clawed. Ovary silky.

Style glabrons. Ovules abont 10.

The tuberous root is eaten. It sometimes attains an enormous size.

Campbell mentions one from the Gobindpur district nearly 2 feet long and
2\ ft. in circumference. He also states that it is used in renal complaints
and to kill fish.

13. Mueuna, Adans.

Large twiners. L. usually stipellate. Stipules decidaong.

Flowers large rather leathery, black when dry, on the tumid
nodes of long often fascicled racemes. Calyx widely cnm-
panulate, two upper teeth connate, lowest longest. Standard
much shorter than the wings and long rostrate keel.

Anthers dimorphous. Ovary sessile hairy. Pod leathery or

woody, usually covered with irritaring bristles. Prain is

inclined to reconstitute the following sub-genera as genera :—

-

Snbgen. 1. Zoophthalmum, P. Br. Perennial clim-

bers. Seeds large flat with a circumferential
bilum.

Pods winged and plaited • . . . . 1. imlricata.

1 Measured from tip of standard to keel.

3 They axe usually described as monadelphoui*



12. Mucuna.] 43. PAPILIONACJEM

Subgen. 2. Stizolobium, P. Br. Stems dying down
annually. Seeds small ovoid with a small

lateral hilum.

A. L. silky beneath.

Pod grey with deciduous bristles. Fls. purple 2. pruriens.

Pod black with velvety persistent tomentum.

Fls. purple Za.utilis.

B. L. glabrescent beneath.

Pod as in 2a. Fls. white. L. glabrescent

beneath • 2&. nivea.

Pod shortly velvety, glabrescent . . .2c. capitata.

1. M. imbricata, D.C. Marang atkir, K. ; Itikar orEtka,

a
A large climber with slender sparsely hairy branches,

3-foliolate stipellate leaves sparsely shortly yellow-hairy

beneath, dull purple flowers in pendulous few-flouered lax

racemes abont 6-12" long, and pods 5" by 2", easily recognized

by the two wings on each snture and the obliquely plaited

faces of the pods.

Eavines in Singbhum, e.g., those north of Longa Burn in Porahat.

Rare. Parasnath. Santal Parganahs (Narganj). Fls. r.« Fr. Decr.-Feby.

Pods remain long on the plant and were found on Parasnath in May.

Rachis of leaves exceedingly slender 3-5" long including the petiole.

Petioluies stouter 4". Lflts. membranous, the end one 4-6" ell.-lanc. all

cuspidate. Pod oblong, the plaits with ferruginous bristles. Style persis-

tent as a hard slender beak.

2. K. prariens, D-C. Alkusi, Atkir, K.
; Etka, S.

;

Kivach, H., whence the English name of Cowhage.

A slender climber with stipellate 3-foliolate leaves silky

beneath, drooping short peduncled racemes 6-12'' long of

purple flowers li-l|" long. Pod turgid, not plaited, 2-3",

densely clothed with brown or grey intensely irritating

bristles.

Chiefly in scrub and grass jungles, frequent. Fls. Bept.-Nov. Fr.

Jan.-Feby.

Branches with few alpressed hairs. Lflts. membranous, apiculate,

terminal rhomboid 3-5" by 2|-3", lateral larger with lower side very



12. Mccuna.] 43. PAP1LI0NACEJE. [13. Ebttheina.

produced and rounded, Petioles often 10". Racemes usually elongate.
Pod curved at the ends.

Various medicinal virtues are ascribed to the plant, some probably
imaginary. Campbell states that the root is given for delirium in fever
and that a paste made from the powdered root is applied for dropsy.
The hairs of the pods are anthelmintic and were at one time included
in the British Pharmacopoeia. Both the root and seeds are included in
the Hindu Materia Medica. An intoxicating liquor "Khasuna" is
said to be prepared from the plant in Palamau.

The following appear to me to be only varieties of M.
pruriens :

—

a. M. utilis, Wall. Alkushi, Beng. A cultivated variety
with a black velvety pod vvhich (like M. pruriens) is eaten as
a vegetable when young. "In badly grown plants the
racemes are often short and few-flowered, sometimes only
1-2-fld." Prain. Chota Nagpur, Train.

d. M. nivea, D.G. Khamach, Beng. Cultivated in Ch.
Nagpur, Wood. Fls. white.

y> M. Capitata, W. Sf A. The flowers are usually in

short-ped uncled few-flowered corymbs and the pod is 5-6*

long, with the bristles much shorter than in M. pruriens.

The leaves also are glabrescent. Prain (" Some additional
Leguminosse ") says :

—
" The racemes of thi3 are hot always

short, nor are the racemes of M. pruriens always elongate

;

the species are only distinguishable by their pods." Ch.
Nagpur, Train.

13. Erythrina, L.

Trees or (resupinata) undershrubs with large showy
scarlet flowers in dense racemes, usually produced before the
large 3-fol. stipellate leaves. Calyx spathaceous, campanulate
or turbinate, oblique or 2-lipped, when spathaceous spliting to

the level of the thickened disc. Petals very unequal, stand-

ard usually narrow and far exceeding the other petals

Upper st. nearly free or connate half-way up . Ovary stipitate
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13. Eettheina.] 43. PAPIL10NACEM.

many-ovuled. Pod linear more or less tomlose, stipitate,

dehiscent.

I.E. suberosa, Roxb. Piri, K. ;, Bnrn Marar, 8. ; Pha-

rar, Eharw.

A small very prickly tree with thick corky bark, leaves

covered with white-brown tomentum beneath, and scarlet

flowers in capitate racemes.

Dry hills, common in Singbhum ; Tundi Hills (Manbhum) ; Hazari-
bagh 'Sitagarh hill, etc.); Damuda Ghats (between Hazaribagh and
Ranchi). Ms. March-May. Pr. r s. Leafless np to June.

Innovations brown-tomentose. Trunk, branches and sometimes petioles

pricL ly. prickles usually straw-coloured. Terminal leaflet 6-8'' broad,
broader than long, lobed and sinuate with truncate or cuneate, but not
rounded base. Petiole 6-7'' tomentose. Racemes capitate only l£-3" long
(excluding the peduncle). Calyx turbinate 2-lipped- Standard 3-4-times

as long as broad and twice the keel. Upper st. nearly free. Pod 4-6''.

Bark gives a fibre, and see note under £. indica.

2. E. indica, Lamh. Marar, S. ; Pharar, Kharw.
;

Hadhad, Ghatw. ; Palita Mandar, Beng.

A prickly tree with the prickles small and black. L.

glabroas beneath, the base of the terminal leaflet rounded.

Racemes much longer than in the last, often 6" excluding the

peduncle. Calyx split spathaceous with very oblique mouth.

Pod torulose stalked.

Ranchi, planted, Wood ; Palamau, Hadett; Pokhuria and Tundi hills,

Campbell.

Campbell says " common on the lower slopes of the Tundi hills. The
bark yields an excellent cordage fibre of a pale straw colour. The wood,
ash and the bark are used as dyes ; the latter and the leaves are also

used medicinally." Part of this may, however, refer to the last species,

which is not given separately in Campbell and Watt's list.

3. E. resupinata, Roxb.

An interesting undershrub with a perennial rootstock

which sends up annually racemes of bright scarlet flowers

without any leaves, the herbaceous shoots succeeding them.

Pftiaraath. C. B. Clarke. Fla. AprH-Jiay.
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43. PAPILIONACHJS. [14. PHASEOirs.

H. Phaseolns, L. (Frencli and Kidney Bean).

Twining or sub-erect herbs with stipellate leaflets, small
or mod.-sized flowers on the tumid nodes of axillary racemes.
Corolla much longer than the campannlate calyx, charac-
terized by the keel being long and spirally twisted, and en-
closing the filiform style. Stigma very oblique. Pod
usually linear, more or les3 septate.

1. P. calcaratuSj Roxb, Sutri, S., R.

A slender twiner with that part of the stem bearing the

racemes often leafless, stems and petioles with reflexed

brown hairs. Small yellow flowers in very short often long-

peduncled racemes. Pod If by £", puberulous.

Wild (or an escape) in Sal forests in Singbhnm {e.g., between Nakti
and Tebu), Santal P., Wood (wild or oult.?). Fls. Aug.-Sept. Ft. Sept.-

Oct.

Lflts. softly hairy both sides, broad-ovate or rhomboid acuminate, or
upper narrow-oblong, usually more or less lobed, base straight or obtuse,
larger 4 by 3". Stipules oblong £", base produced rounded. Peduncles
2-4". Racemes i" elongating to 1". Fl&. §* broad. Bractcoles setaceous.
Pod 9-12-seeded.

2. P. aConitifoliuSj Jacq. Mung, K. ; Bir-moch (The
wild form) S. ; Moth, R.

Procumbent with long spreading hairs. Easily recognised by* its

leaflets being deeply cut into 3-5 linear or linear-oblong segments H-3"
long, hairy. Stipules f" lanceolate acuminate, attached above the base.
Stipellse setaceous. Lower petioles 4-5''. Peduncles 3-3|". Racemes
3-6-fld. Bracts setaoeous -^". Calyx minute, tube Ty, teeth 5 equal about
half as long. 8t. £" broad. Pods about 8-seeded.

Wild in dry situations in Manbhum, Camp. ; Santal P., Wood, wild f

Often cultivated on a small scale in the other districts.

3. P. trilobuS, Ait. Mugani, Beng,

Very similar to the last but stems nearly glabrous, the central lobes
of the 3-lobed leaves spathulate instead of liaear-oblong and stipules
oblong. Said to be wild in all the provinces of Bengal, Prain.

4. P. sublobatus, Roxb. Syn.P. trinervius, F.B.L Ghora mung,
Beng.
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14. Phaseoltjs.] 43. PAP1LIONACE&. [15. Vigna.

A climber similar to P. calcaratus, but pods, like the stems, densely
beset with rusty hairs, slightly compressed, septate. Eacemea sub-
capitate.

Ch. Nagpur, Train (" Bengal Plants ").

Several species of this genus are cultivated as field and

garden crops :

—

5. P. Mlingo, L. Var. Boxburghii, Train (P. radiatus, Roxb.) Kamrc.

K. ; Bir san, 8. ; Urid, H. ; Mash-kaiai, Beng. Not Mnng, Beng.

6. P. radiatus, L. (P. Mungo, Roxb.) £lugi, K. ; Mung, Beng. Th •:

Green Gram.

P. vulgaris is the French or Haricot Bean and P. multifloruE
the Scarlet Runner.

For an elucidation of the synonomy of the Phaseoli vide Prain,
Journal of the Asiatic Society, LXVI, II, 2.

15. Yi^na, Savi.

Habit and characters of Phaseolus, but the keel not spiral

(except in V. vexillata which is intermediate). Ovary many-
ovuled. Style long, filiform, bearded along the iuner face

below the oblique stigma as in Phaseolus.

1. V. Vexillata, Benth. Bir ghangra, 8.

A slender twiner with tuberous roots, scabrid stems,

narrow leaflets, and large flat pale purple flowers in few-tid.

capitate racemes on very long peduncles.

Especially the higher Porahat forests in Sirjgbhum-; Manbhum, Camp.
Flfli July-Oa.

Lflts. lanceolate 6fc* by If" often flushed with white near the mid-rib,

minutely scabridly "hairy above and on nerves beneath, base ronnded.
Petiole 2-3". Peduncle 6-9". Racemes 2-4-fld. Fls. lj" diam. keel nearly

spiral. Pods narrowly linear straight 4" by jv
n with short brown hairs

,

2o-moro seeded.

The roots are eaten as well as the beans.

2. V. Catjang, JEndl. Galjaramba, Ho. ; Rambara, M.

;

Ghangra, S.; Barbati, Beng.

An erect herb with long trailing branches 2-3 ft., or a

climber (var. sinensis, Prain). Terminal leaflet rhomboid or



15. Vigna.] 43. PAP1LI0NACEJE [16. Dolichos.

sab-hastate acute with obtuse base. Fls. 1" geminate on the
swollen nodes of few-fid. axillary racemes, usually pale yellow
tinged with purple or pale blue and white (in the var.) Pod
long linear 8-12" and 15-seeded or (in the twiner), 1-2 ft.

and 23-8eeded, with intervals between the seeds.

Commonly cultivated. Fls., Fr. Aug.-Nov.

Nearly glabrous.- Terminal leaflet 2\" by If to 5" by 3£". Rachig f-
1{", and petiole 3-5'' chanelled or snb-alate. Stipules £-f '', rarely only |%~
oblong1 acuminate with a lanceolate often curved auricle. Peduncles
exceeding the petioles. Standard sub-orbicular, with 2 ridges and 2
small callosities above the claw ( ? absent in the erect form). Stigma sub-
capitate in the twiner, very oblique in the erect form.

16. Dolichos. L.

Sub-erect or twining herbs with minute sab-persistent
bracts bracteoles and stipules. Fls. several axillary, or
racemose with sharply bent obtuse or rostrate keel. Ovary
many-ovuled. Styles bearded down the inner face (D.
Lablab) or round the terminal stigma (D. biflorus). Pod
flat recurved.

1. D. Lablab, L. Sim, Sirmi, K. ; H. ; Malhan, malal,
8., M. ; Shim, Beng.

A twiner with rather stout puberulous branches and red-
purple flowers f" long in terminal racemes 3-6" long 'on loDg
peduncles. Pod 1|-2|", often only slightly recurved, wider
upwards and tipped with the style, frequently white with the
margins slightly crisped.

Very commonly cultivated by the Kola and Santals on sticks or bushes
near their houses. Fls. Oct.-Oec. Fr. Nov.-Jany. Perennial, but
cultivated as an annual. One variety is sub-etect.

Lilts, slightly pubescent esp on the nerves, terminal 2-3" long and
broad, broadly ovate or deltoid, shortly finely acuminate, base 5-nerved.
Peti. 3'. Brcth. closely adpressed to calyx Vq". Calyx £''. Seeds 2-4.

2. D. biflorus, L. Hore, H. ; Hoe : B0.7 Horec, 8.

;

Kurti, Kulti, J3. The Horse Gram.
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16. Dolichos.] 43. PAPILIONACJS^J. [17. Butba.

Erect with twining branches, pubescent or hairy all over.

Fls. 3-4 together, axillary on a very short peduncle,

yellow.

One of the commonest field orops in Singhbum and general throngl -

out Chota Nagpur. Fls. Oct.-Nov, FT.Nov.-Dec.

Lflts. 2'' by 1" or smaller, otate-oblong acnte. Stipules £* lanceolate.

Standard £ by ^V'- Keel oblong falcate. Pod l£-2'', hairy, falcate,

4-6 seeded.

Eaten by the natives but faid to be inferior, chiefly grown as a cattle

and horse food.

17. Butea, Roxb.

Trees or climbing shrubs with large 3-foliolate stipellate

leaves and large showy red flowers fascicled in axillary or

terminal racemes or panicles. Calyx broadly campannlate
with short teeth. Petals nearly equal. Standard recurved.

Keel much curved. St. diadelphous. Ovary 2-ovuled.

Pod coriaceous splitting round the single apical seed.

1. B. frondosa, Roxb. Morud, K. ; Mump', S. ; Paras,

Beng. t
Kharw. ; Dhak, H.

A small or mod.-sized tree with crooked trunk and black

nodose branchlets, with handsome flowers which are produced

in great profusion on the thickened nodes of the branches ;

and are l|-2" long.

One of the commonest trees in Chota Nagpur and often gregarious
in cultivated and waste lands, especially in HazaribaglT and Palamau.
Fls. Feby.-April. Ft. May-June. Dec Feby.-May.

Young shoots tomentose. Lflts. 4-8" strorgly veined and silky

beneath" with a peculiar greyish hue when seen from a distance. Pedicels

and calyx brown-velvety. Pods 4-7'' by 1^-2''.

On blazing the tree a red juice issues which hardens into a red
astringent gum used in diarrhoea. The seeds are anthelmintic The
leaves are used as fodder and for manure. The bark of the roots gives

a fibre for ropes, and the flowers a dye. Lac is sometimes cultivated on it.

2. B. snperba, Eoxb. Morud, K. ; Nari-m^lrup
,

, S. ;

Dorang, Kharw.
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17. Butea.] 43. PAPILIONACJEJS. [18. Spatholobus.

A large woody climber with very large leaflets and the

branches crowded when leafless with gorgeous orange-scarlet

flowers 2-2^ long.

Common in the dry forests of Singbhum, and Manbhnm. Common
on the Damuda Ghats and in the Uranga River valley (Palamau).
Hazaribagh. Probably throughout Chotei Nagpur. Fls. March-April.
Fr. June-July. Deciduous Feb.-May.

The leaves are sometimes confused with those of Spatholobus, bat the
leaflets are very much larger usually 12-18'' and attain sometimes 207

in young plants, subrugose and dull above and more strongly nerved
beneath with the nervules raised and distinctly pubescent while the
araoles are nearly glabrous. Racemes 12'' long. Pedicels 3-times as long
as calyx. Pod like that of B. frondosa.

The economic properties are very similar to those of B. frondosa.

Eoxburgh remarks-that " the colours are so exceedingly vivid that
my best painter has not. been able, with his utmost skill, to imitate their

brightness. When in flower, I do not think the vegetable world offers

a more gaudy show."

18. Spatholobus, Hassk.

Large WjQody climbers, twining ^at least in S. Eox-
burghii) from right to left. Stipules small, lflts. stipellate.

Fls. small fascicled at the nodes of panicled racemes, nodes
tnmid or only slightly so. Calyx campannlate. Corolla

exsert, petals sub-equal or standard largest. Keel nearly

straight, obtuse. St. 2-adelphous. Ovules 2. Pod like

that of Butea.

1. S. Roxblirghii, Benth. Bandu, Bandan, K. ; Cihut,

S. The fruit ' Bando '
: Bendo in Jaspuf, Wood ; Bibri,

Kharw. ; Mania, H. (The Kol name Moru sometimes quoted
arises from confusion with Butea).

Trunk attaining 2-3 ft. girth, Jbark smooth. Wood with
deep-red concentric bast bands. Lflts. 4-9" by 3-6%",

obtnse or shortly acuminate cuspidate shining above-strongly-
nerved (but tertiaries not very prominent), minutely silky

beneath. Fls. cream-cold., Ty long 2-3 together on the nodes
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18. Spatholobus.] 43. TATILIONACEM. [24. Abbu*.

of the dense racemes. Pods 3-4" by f-lf ', brown velvety,

stipitate.

Common, especially in the Sal forests in the valleys. Fls. Aug.-Dec.

Ft. Decr.-Jany.

The seeds give an oil nsed for cooking anu for anointing. The bark
gives a fibre. The red gum resembles that of Bntea. Lac is sometimes
collected from b<<th it and the Butea.

Clitoria ternatea, L. The Mussel-shell creeper.

A very pretty slender climber with large blue flowers 1J-2
7
..

Usually near houses, not indigenous.

Uicei arietinum, L. Moraijam, K. > Bhut, 8., H. ; Cbana.
Beng. The Gram, Chick-pea. A pretty much branched viscous herb
6-9" high. The rachis with pinnate leaves 1-2'' long, toothed leaflets

and single axillary bluish-purple flowers §-|''. Pod oblong f-1", 2-seeded.

A common cold-weather crop. Fls., Jany.-Feby.

Horses are largely fed on it as well as sheep.

X>ens esculenta, Moench. (Cicer Lens, Ervnm Lens, L.) Masur,
Masut, Masuri-dal, H. The Lentil. Has a somewhat similar habit,
1-2 ft. high. The rachis of the leaves ends in a bristle or small tendril,

as also does the short axillary peduncle which bears about two small
white or pale-blae flowers. Lflts. pubescent narrow. Pod 2-seeded.
Fls. Jany.-March. Occasionally cultivated

.

Lathyrus sat.ivus, L. Kansari, K-, E. is a very pretty little

plant with winged stems, L. with 2 linear lflts. and a tendril, and solitary
bright blue flowers §*. Cultivated on a small scale and apparently wild..

The dal if eaten largely produces paralysis both in oattle and human
beings.

Tjathyrus Aphaca, L. is a small herb very interesting morpho-
logically from the entire reduction of the leaves to tendrils, and the
large development of its stipules which assume the leaf functions. Fls.
yellow. Not uncommon in fields.

Pisum arvense, L. Batura, K.; Batui, Eo. ; Mata, E. The Field
Pfla is often cultivated. Fls. March.

34. Aforus, u
Shrubby or suffrnticose twiners with pari-pinnate leaves,

numerous lflts. and rachis ending in a point. Fls. small

pedicelled fascicled on the swollen nodes of axillary racemes

332



34. Acbus.] 43. PAPILIONACE&. [25. Pongami*

or short axillary branchlets. Calyx campanulate with very

short teeth. Standard ovate short clawed slightly adnate to

the staminal tube. Stamens 9 tube slit above. Ovary
sub-sessile, ovules several. Pod flat or turgid.

1. A. precatorius, L. Kawet, S. ; Karjain, h.narw.

;

Rati (The seeds) H. ; Karjani, Oraon ?, M. ; Indian

Liquorice, Crabs-eyes (The seeds).

An elegent twining slender shrub with leaves 2-3 £" long

of 10-20 pairs of leaflets £-§" by J~|*, small reddish or

white flowers £" in crowded racemes J -3" long. Pods about
1^'' long turgid. Seeds polished round scarlet or white with

a black eye.

Hedges and waste ground on bushes, in all the districts, frequent.

Fls. SepL-Oct. Ft Nov.-Dec. Ripe seed also found in May. Deciduous.
Very pretty in ripe fruit when the pods open and disclose the

il poi
said to be used for poisoning cattle by hypodermic injeotion. They «e
scarlet seeds. The seeds contain a powerful poisonous alkaloid and are
said to be used for poisoning cattle by hypodermic injeotion. They «
used for nervous affections and externally in skin diseases, alopecia, etc.

25. Poiigamia, Vent.

A tree with impari-pinnate leaves and opposite exstipulate

lflts. Fls. pink in fascicles on the rachis of axillary racemes.

Calyx campanulate, nearly truncate. Cor. exserted. Keel

obtuse with petals cohering at tip. St. monadelphous, or

upper fil. free at the base. Ovary sub-sessile 2-ovuled. Pod
flattened woody, indehiscent, oblong with a short curved

point.

1. P. glabra, Vent. Karanj, K.; Kuruinj, 8.

A small or mod.-sized tree with leaves 8- 14" long with
5-7 shining leaflets 3-8" long and lilac flowers |", 2-4-nate

with pedicels £-§* *in fruit. Calyx brown. Pod 1-seeded

1J-2" long.

Frequently self-sown and apparently wild along nalas in Singbhum.
Seldom, if ever, found wild in Manbhum, Gamp. Very commonly
planted throughout Chota Nagpur. Fls. May-June. Fr. Dec.'Jany. Dec.
May and renews leaves at the end of the same month.



25. Ponoamu.] 43. PAPILIONACEM. [27. Dalbebgia.

The pods are very largely collected by the natives for the valuable
oil which is largely used for skin diseases and for burning.

A wonderful tree for adapting itself to diverse conditions, growing
well with its roots in salt water, or fresh water, or exposed to the hot
dry winds of Cbota Nagpur on road embankments.

26. Pterocarpus, L.

Large trees. L. with alt. exstipellate lflts. Fl©. yellow in

copious panicled racemes. Calyx turbinate curved in bud,
teeth short. Corolla exserted. Petals crisped, keel obtuse,

petals not or slightly connate. St. 10, monadelphous, or

9 + 1 or 5 + 5. Ovary stipitate 2-ovuled. Pod flat orbicular,

winged all round, seed 1 rarely 2.

1. P. Marsupium, Roxb. Hid, K. ; Murga, 8. ; Bia,

Kharw. ; Bija-sal, Paisar, H.

A large or mod.-sized tree with 5-7 close parallel-

veined lflts. and terminal and axillary crisped yellow flowers.

Valleys and north aspects near valleys. Singbhnm, frequent
Manbhum ; flazaribagh ; Eanchi ; Palamau ; S. P. (Gumra Protected
Forest). Pis. Oct. Ft. DecFeby. Evergeen or nearly so, the leaves are
renewed May-June.

Lflts. oblong obtuse both ends, or apex retuse, 3-5'' long, glaucous
beneath. Racemes dense flowered in panicles 6-10" long and broad.
Calyx brown-green, longer than, and articulate with , the pedicel. Corolla
twioe the calyx, £". Staminal-sheath 2 -fid. Pod 1-lf" diam.

A red juice exudes on blazing the tree similar to that of Butea. It
Boon hardens and forms the Gum Kino of European medicine, an astrin-
gent, valuable in diarrhoea. The leaves are a good fodder.

Var. acuminata, Train. Lflts. ovate acute or acuminate. Pods
much larger than in the type. Eajmehal hills, Train.

The beet tree for planking in Ch. Nagpur and deserves to be
largely planted as the supply is very limited.

87. Dalbergia, L. Bl.

Trees or shrubs, sometimes scandent. L. with alt. exsti-

pellate leaflets. Fls. small in axillary or terminal panicles.

334



27. Dalbeegia.] 43. PAVILIONACEM*

Corolla usually only shortly exserted. Wings oblong as long

as the broad standard, keel obtuse, petals joined at the tip.

St. 9-10, monadelphous or diadelphous 9 + 1 or 5 + 5

Ovary sfcipitate few-ovuled.. Style short, stigma capitate

Pod flat, usually oblong, thin and veined opp. to the seeds,

indehiscent, seeds 1-4.

Boot-suckers are very common in this genus.
^
The pods usually

remain long on the tree, and the seeds germintte within it after it has
become softened by the first monsoon rains, the radicle penetrating the
pericarp close to the suture.

Trees. St. 9, sheath split along the top. Lflts,

large roundish.

Lflts, 3-5 cuspidate. Corolla yellowish • 1. Bissoo,

Lflts. 5-7 orbicular obtuse or emarginate.
Fls. white 2. latifolia*

Trees. St. diadelphous, 5 + 5.

Fls. pedicelled. Corolla pale-pink. Upper
calyx-lobes obtuse .... 3. lanceolaria.

Fls. sub-sessile. Corolla bluish-white. All
calyx-lobes acute 4 paniculate.

Climbing shrubs.
St. 5 + 5. Lflts. 1" and more long . . 5. volubilis.

St. 9 + 1. Lflts. J-l" long , 6. tamarindifolia.

1- D. Sissoo, Roxb. Shisham, JET. The Sissn.

Lflts. usually 5, broadly ell., ovate or obovate or orbicular

cuspidate, 1-3''. Panicles dense, densely pubescent, 2-3" long.

Cor. yellowish, twice the calyx or less. Pod strap-shaped

stipitate with cuneate base 1-3", 1-3 rarely 4-seeded.

This well-known tree is not native in Ch. Nagpur, and is never seen to

grt xt advantage there, though commonly planted. Miserable specimens
put into heavy clay, a soil entirely unsuited to it, are often seen along
road-sides. Fls. with the new leaves in March-April. The pods ripen in
next cold weather and usually remain on the tree until the flowering

season. Seeds germinate June-July f

2. D, latifolia, Roxb. Kiri, K.
; Mahle, Satsayar, S. ;

Sitsal, E, j Blackwood, Rosewood,

335



43. JPAPILIONACEM [27. Dalbebgia.

A small tree. Lflts. sub-orbicular with round or emargmate
tip, 1-4", glabrous. Pis. pure white in very numerous lax

axillary and terminal pauicles 2-4" long. "Pod relatively

breader than in Sissu 1-3 rarely 4-seeded.

Not uncommon as a small tree. esp. on cool aspects and along streams,
but it has been largely cut out in Singhhum. A large tree, common in the

Tundi forests, Campbell; Hazaribagh (Topchanohi, Sitagarah hill);

Palamau (Kuru-Chandwar, etc.); S. P. scarce.

Fls. Sept., when the tree is in full leaf, often from the old leaf scars.

Fr. Jany.-Feb. A valuable wood.

Lflts. usually very unequal on the same rachis. Petiolules $-$*.

Pedicels i'-£". Calyx white H*- Corolla tw**vj as long. Pods 1^5»
by I""!'' stipxtate.

3. P, lanceolaria, L. Koiad, Kiachalom, K.\ Chapot
Siris, S.; Hardi, Kharw.

A mod.-sized tree* somewhat resembling a 'Sins', but

leaves simply pinnate reaching 1 ft. with 9-12 (or on the

smaller leaves fewer) oblong, ell. or obovate-oblong lflts.

Fls. white or tinged with pink with a purple calyx on
unilateral racemes arranged in axillary fulvous-pubescent

Eanicles 2-4" long. Pod 2-4" by |-§", 1-3-seeded narrowed
oth ends and often sinuate between the seeds.

Valleys in Singbhum and Gangpur, usually near water. Manbbom and
Hazaribagh, frequent on the hills. Banehi, esp. on ghats. Falamau. S. P.
(Silingi, Gamble). Fls. April-May with the new leaves. Fr. Sept.-Jany
Nearly evergreen.

Innovations yellow-silky. Stipules linear-oblong caduco s. Lflts*

reaching 2V by \\'' emarginate with few short scattered hairs both sides,

base obtuse rarely acute. Sec n. numerous oblique, reticulate between.
Fls. i" articulate. Calyx -&". Stalk of pod H"«

A young forest of suckers springs up around tms tree subsequent to

the trampling of the surface roots by cattle.

There are two forms :—<*• Panicles and racemes lax. Fls. nearly \"

Calyx hairy with the anterior-lobe about $-fth length of tube.

3. Racemes very dense in very numerous close panicles. Fls. &"-$".

Calyx densely hairy with the anterior lobe as long as tube. S. P.

4. D. paniculata, Roxb.

The only record of this from Ch. Nagpur, or indeed from Bengal, is

by Gamble in a list at the end of a Forest Report (1885). It is so like D.
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27. Dalbebqia.] 43. PAPILIONACEJE. [28. Debbis.

lanceolaria in leaf that it is quite possible that a mistake was made in

identification; on the other hand it is possible that it has been mistaken

for lanceolaria by other observers. In addition to the characters given

in the key, it is easily recognized by the bands of phloem in the wood

(vide Brandis in Indian Trees), Gamble llnd. Timbers) states that it is

easily recognized by its tall grey stem.

5. D. Volubilis, Rotib. Nari Siris, 2L, S.

A sarmentose and scandent shrub with long green branches, 7-13-

foliolate leaves and pale-purple flowers in ample terminal panicles.

Valleys Singbhum, Gangpnr, Manbhum, S. P. Fls. Feby. Fr. May-
June.

L. 3-10" long. Lflts. oblong attaining 3£'' by 1£" but usually only

f-1£" on flowering branches, obtuse or retuse, apiculate, nearly glabrous.

Panicles rusty pubescent or tomentose up to 20" long, lateral branches

3-5". Fls. H'f pedicelled, dense. Pods oblong 2-3*" by H"> stipitate, tip

rounded. Seeds 1-2, ellipsoid slightly reniform TV'.

6. D. tamarindifolia, Roxb.

A large shrub scrambling or climbing by means of its

recurved peduncles, with the branchlets and leaf-rachis

fulvous pubescent. L. 4-7" with 12-20 prs. of oblong leaflets

|-1" long. Fls. white in brown-pubescent panicles. Pod

lf-3", 1-3-seeded, linear-oblong.

Ravines in the northern Santal Parganahs (north of Banjhi). Fls.

March'April. Fr. April-May.

Lflts. sub-sessile oblong with oblique base somewhat gibbons on the
upper side, appressed fulvous-hairy beneath, apex rounded or retuse.

Fls. in congested sessile axillary panicles with corymbose branches
(F.B.I.), or in lateral short ovate dense racemes (Roxb.). The old inflor-

escences in the S. P. appear to have been large and terminal, probably
due to the falling of the upper leaves.

38. Derris, Lour.

Derris is very closely allied to Millettia, the habit is

identical, and except for the greater adhesion of the wing and
keel the flowers are similar. The pod differs by, always being

winged either on one or both sutures and is usually thin.

The pod is always indehiscent.

Lflts. lanceolate 1-3''. Pod £" or less broad . . . 1. scandens.

Lflts. oblanoeolate li-7i". Pod over £" broad ... 2. cmeifoli*.
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28. Derbis.} 43. PAPILI0NACJ2JS. [29. MillEtia*

1. D. scandens, Benth.

A very large evergreen climber with leaves 3-6" long,
3-6 prs. of lane, or ell. lanceolate lflts. 1*3" long and rose
cold, fls. with slender pedicels fascicled on the nodes of
slender axillary racemes 6*10", i.e., much longer than the
leaves.

Pods narrow 1-3" by §-|" winged along the upper suture,

1-4-seeded.

Prain states that this is found in all the Bengal provinces, but I have
no record of it from Ch. Nagpur. It occurs, however, in Bankura. Fls.
Jidy. Fr. c. s.

2. D. cuneifolia, Benth.

A large woody climber with tubercled branches. Leaf-

rachis 3-10" long, thick at base. Lflts. 4-5 rarely 3 prs.,

oblanceolate, oblong-obovate or narrow-ell. attain 7|" by 3",

but may be only 1J" by J" at the"base of the rachis. Racemes
very short, 1-4" only.

Ravines in the Santal P. near Banjhu Fls. April-May, Fr. Nov.-
Jany.

L. odd or even-pinnate. Young Ijlts, slightly ferruginous-pubescent,
base rounded, sec. nerves 8-10 prs., slender, finely reticulate between.
Petiolule %' blackish. 'Fruiting calyx |* diam. Pod about 2%'' by V very
thin, very narrowly winged down both sutures (or, down the upper suture
only, FJ3.L), venose, sessile in the calyx.

29. Millettia, W. $ A.

Large woody climbers or sub-erect in youth, with odd-

pinnate leaves and opp. leaflets, Fls. in axillary or terminal

simple or panicled racemes. Petals with long daws, standard

broad, keel not beaked. St. mon- or di-adelphous. Ovary
sessile linear few-ovuled. Style filiform incurved glabrous.

Stigma capitate. Pod linear or oblong, 1- or few-seeded.

Standard not auricled. St. diadelphous. Pod torulose,

dehiscent 1. racemoao.

Standard auricled. St. monadelphoua. Pod flat, very
tardily dehiscent 2. auriculata.



29. Millettia.] 43. PAPILIONACE&. [30. Tephbosia,

1. M. racemosa, Bentn.

A large climbing shrub with leaves about 1 ft. long and
5-7 prs. of nearly glabrous lflts. Fls. |" close in axillary, and
terminal panicled racemes. Pods 4-8" by J-f" linear, tornlose

with 2-4 tapering segments, black and readily dehiscent

when ripe.

Valleys, Santara ForeBt, rare ; Kajmehal hills in ravines, rare.

Fls. April -May* Fr. Nov.-Jany. Dec. in March.

Innovations tomentose. Lflts. oblong-obovate shortly often obtusely

cuspidate sometimes wavy, brown-silky beneath along the midrib,

terminal largest about 3" by 1£", or 4'' by 2'1
. Petiole thinly silky. Stipell<*

setaceous exceeding the petiolule. Corolla [vide F.B.I. , I have not seen it)

§-£'' whitish.

2. M. auriculata, Baker. Hel, K. j Hehel, S t ; Gurar,

Kharw.

A large shrnb sub-erect or climbing with leaves 1-2 ft.

long and 3-4 prs. of strongly nerved leaflets thinly silky

beneath. Fls. f-|" cream-cold, fascicled on numerous racemes
4-9" long which are often clustered on short stout axillary

peduncles. Pod flat woody tomentose, 4-6" by j" with

thickened sutures.

Often erect and in this state forming a dense undergrowth in many of

the valley forests of Singbhum. Sal forests and valleys throughout Chota
Nagpur. Fls. April-June. Fr. Jany.-March.

Innovations silky-tomentose. Lflts. obovate-oblong cuspidate 3-8"

long, terminal longest. Sec. n. 8-12 prs. Stipella minute. Raceme*
dense silky. Fls. fascicled.

Cut as a fodder. The root, like some other species of Millettia, is

used to kill fish. It is also used for killing insects on cattle sores.

30. Tephrosia, Pers.

Shrubs or herbs with odd-pinnate leaves and opposite

lflts. exstipellate. Fls. fascicled axillary or on racemes which
are usually leaf-opposed. Calyx teeth 5 sub-equal. Standard

sub-orbicular distinctly, clawed. Keel incurved not spurred*



30. Tephrosia.] 43. PAPILIONACEJS. [31. Indigofbba.

St. 9+ 1, anthers oblong, obtuse. Pod linear compressed,
several-seeded, not or obscurely septate within.

1. T. purpurea, Fers. Sarphnka, Eharw.

Shrubby 2 ft. high with downy angled branches, leaves
2-6" long with 4-9 prs. of oblong to oblanceolate lflts. J-l

7 by

l~¥ &ppre8sed silky beneath and purple or purple-grey flowers

in terminal or leaf-opposed racemes.

Waste ground, very common and often gregariouB.

FIb. July-Jany. , Fr. Oct.-June.

Lflts. obtnse apicnlate with distinct parallel oblique nerves. Calyx
l-^y canescent, teeth subulate=tube or two upper rather shorter. Corolla
\* silky. Fool 1£-2 V slightly curved flat 6-12-seeded.

2. Var. pumila, Pers. (sp.). Stems prostrate. Lflts. seldom more than
4-6 prs. This is kept distinct in " Bengal Plants, " but there appears to
be no distinction except the habit, the other characters given are
variable. Common.

3. T, Candida, B.C., is a handsome shrub with racemes
of white flowers. RSnchi, cult. Fls. r. s.

31. Indigofera, L.

Herbs or shrubs with usually adpressed forked hairs

(I. hirsuta has simple basifixed hairs) and odd-pinnate rarely

1-3-foliolate leaves. Fls. reddish bracteate in axillary

racemes or spikes. Calyx teeth 5 usually many times longer

than the tube, sub-equal. Standard ovate or orbicular. Keel
petals gibbous or spurred. St. 9+1, anthers apiculate. Pod
various, usually more than 1-seeded and narrow, septate.

I. L. 5-or more-foliolate (rarely fewer in 3).

a. Shrub b.

Fls. f-f". Lflts. 13-17 oblong or obovate-
oblong 1- arborea.

Fls. £". Lflts. 9-13 obovate . . .2. tinctoria.

b. Suffruticose or herbaceous.
Racemes lax 2-4-fld. ... .3. glabra.

Racemes very dense, spiciform . . .4. hirsuta.

Racemee capitate. Branches trailing . . 5. enneaphylla
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31. Indigofbea.] 43. JPAV1LIONACEM.

II. L. 3-foliolate.

Erect 2-3 ft End leaflet sessile . . .6. trita.

Branches trailing or sub-erect. End leaflet

stalked 7. trtfoliata.

III. L. simple.

Small weeds only, of which I, linifolia has a
small quite globose 1-seeded pod. The
roots are often copiously tubercled.

1. I. arborea, Roxb. (Syn. I. putchella of • the F.B.I,

and the better known name, but vide Prain " Bengal Plants
"

p. 1274). Hutar, Utar. K. ; Dare hntar, S.) Jirhul, Jirnl,

Kharw.

A much-branched shrub 4-8 ft. high with impari-pinnate

leaves 3-6" long, usually 6-8 pre. of oblong or oblong-obovate

opp. and sub-opp. lflts. f-1" long and numerous rather dense

racemes of bright pink flowers. Caducous silky bracts only

covering the very voung buds. Pods straight slender 1J-2"
loDg, sutures thickened.

Very common in forests on the hills. Fls. Nov.-Feby. Fr. Feby.-
April. Quite deciduous in very dry seasons, usually, partially so.

Branches sulcate with grey appressed hairs, glabrescent. Lflts. $'' by
i'' to 1±" by §*, obtuse or emarginate apiculate appressed hairy both
sides. Base rounded. Racemes axillary and from leaf scars 1-4" with
oblong cuspidate bracts \~£'. Fls. \-%'' pink. Calyx small cup-shaped
oblique subpetaloid 5-toothed pubescent. Standard broadly elliptic £"

broad, not clawed or spurred.

The flowers are eaten. " A decoction of the root is given for oough,"
Camp.

A form is found in Manbhum with black scales in addition to the
ordinary hairs.

2. I. tinctoria, L. Ceylon Indigo. JNil, Lil, E.

An ereot shrub with thinly-hairy branches and leaves 2-3'' long.

Pods nearly straight 8-12-seeded.

Prain distinguishes I. tinctoria and I. sumatrana. They are united in
the P.B.I. I have no specimens. It is said to occur wild in Chota Nagpur,
and Wood says that it is cultivated in Manbhum.

3. I. glabra, L. Syn. I. pentaphylla, F.B.I.
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31. Indigofeba.] 43. PAPILIONACJS^}. [32. Sbsbania.

A common plant about 1-2 ft. high with very numerous branches.
Pods very slender 1-1|7 long. Often only a dwarf weed. Chiefly on sandy
soil. Fls., Fr. Aug.-Jany.

4. I. hirsuta, L.

Erect 2-3 ft. high. Whole plant with spreading pubescence or on the
leaves adpressed haira. Racemes 1-2'' long. Pods terete strongly reflexed

•J-f" long hairy. Frequent. Fls. Aug. Fr. Dec.-Jany.

5. I. enneaphylla, L. and 7. I. trifoliata, L. are mere weeds of
waste ground.

6. I. trita, L. is a rare woody undershrub. Ch. Nagpur, Train.

32. Sesbania, Pers.

Slender soft-wooded trees or shrubs of quick growth
and short duration, more rarely herbaceous. L. pari-pinnate,

with numerous usually lignlate leaflets. Fls. in axillary

racemes. Corolla ranch longer than calyx with long-clawed
petals. Ovary linear stipitate many-ovuled. Style filiform

incurved. Pod very slender, dehiscent, septate between the
very numerous seeds.

1. S. aculeata, Pers. Chaipijan, K.

An annual shrub 3-6 ft. high obscurely muricate or
vrith weak prickles, pinnate leaves with 20-40 prs. of

lflts. 1-1J
7

long and yellow flowers dotted with black on
slender racemes 4-6" long.

In damp open grassy ground, common. Fls. Aug.-Sept. Fr. Sept.-Oct.

L. 6-12". Fls. %". Pod. straight or curved 6-9".

v 2. S. aegyptiaca, Pers. Var. bicolor, W. $ A.
Jainti, Beng.

A large shrub or small tree with leaves 4-6" long end-
ing in a point, 12-21 prs. of close=set linear-oblong leaflets

f-lj" long and lax axillary racemes of orange and deep red
flowers.

Gardens and waste ground. Often coming up in a curious spontane-
ous-like way. F1p., Fr. Nov.-Jany.

Racemes shorter than leaves 2-8-fld. Fls. 1" long, standard f -1" broafl.

Pod twisted 6-9''
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32. Sesbania.} 43. PAPILIONACEM [34. Ubabia.

3. S. grandiflora, Pers. Agati, Vern. is a nandsome V6ry short-
lived small tree with very large white flowers often seen in gardens.

JSschynomene indica, L. and JE. aspera, L. both occur in wet
places, the former is common but the latter, the pith of which gives ' sola,'

is very rare. They are both soft-wooded undershrubs with 'small linear
leaflets, the former with the habit of Sesbania, the latter very much
stouter. The pods somewhat resemble those of Desmodium and split up
into 1-seeded joints, those of aspera being usually scabrous opposite the
seed.

The genus Smithia may be distinguished by the joints of the pods
being folded together and included in the calyx.

34. Uraria, Desv.

Undershrnbs, often with the habit of Desmodium, but
leaves 1-9 foliolate, stamens often exserfced from the keel.

Pedicels and setaceons lower calyx-teeth hairy or bristly or

plumose. Pod of 2-6 small turgid 1-seeded indehiscent joints

which are often abruptly bent on one another so as to be
placed face to fage.

L. 1-3-foliolate often both on the same plant.

Branches prostrate and ascending . . 1. lagopoides.

Erect. Eacemes very dense 2-4'' . . 2. alopecurioides.

Erect. Eacemes lax 4rS'' . . . . 3. hamosa.

L. 5-9 foliolate, or with 1-foliolate intermixed . 4. picta.

1. U. iagopoides, B.C.

Branches from a perennial woody rootstock about 1 ft. L.

orbic. or oblong 1-2". Heads dense oblong with plumose
persistent calyx teeth. Joints oblong J".

Common in forest and waste ground. Fls., Fr. Aug.'Oct.

2. U. alopeeurioides, Wifiht. (U. repanda, F.B.I.).

Vide Prain in Jour. As. Soc.

L. ovate obtuse 2-4", often clouded. Eacemes very
similar to last with the cuspidate bracts closely imbricate

in bud and the racemes conspicuous in flower and fruit from
the hairy pedicels and calyx lobes.

Common. Jungles in Haaaribagh. Wood. Fls. r. s.
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34. Ubabia.] 43. PAPILIONACE&. [35. Lespedeza.

3. U. hamosa, Wall.

A shrub 3-5 ft. with brown-pubescent branches, ell.

ovate or oblong lflts. 2-5|" by 1-2J" and purple fls. in rather

lax racemes 4-8" long.

Valley forests, esp. Kundrugutu block, eiev. 2,000 ft. Fls. Sept.-Oct.

Fr. Dec.

Lflts. acute or obtuse apiculate, base acute or rounded. Sec. n. about
13 pairs strong beneath, parallel up to margin with parallel cross nervules,

shortly pubescent. Sti<p. f setaceous. Petiole J-f* Racemes sometimes
glandular, hairy. Fls. ^-f. Calyx-teeth longer than tube -^". Bracts
orbicular-obovate cuspidate &-iv

. Pod §*, 6-7-jointed (4-6 FJ3.I.) joints

TV brown.

4. U. picta, Desv.

An undershrub 2-4 ft. with the upper leaves 5-9-

foliolate and with linear leaflets usually clouded along the

centre. Fls. in dense cylindrical racemes.

Waste ground in Singbhum, common. Probably in all the districts

(but it is not mentioned in Wood's list). Fls. Bept.-Nov.

Stems pubescent. L. very variable on the same plant, the first are
usually small and orbicular ; these are succeeded by 3-5-foliolate leaves

often intermixed with large simple oblong-lanceolate leaves up to 6'' by 1|";

the leaflets of the upper leaves are usually 5 in number, 4-8" by £-1".

The inflorescence is sometimes clothed with golden-yellow hairs (in the

Duars). Calyx-segments plumose.

35. Lespedeza, Mich.

1. L. sericea, Miq.

An undershrub 2-3 ft. high with long erect slender

branches and close-set very shortly-petioled 3-foliolate leaves

with linear cnneate leaflets in the axils of nearly all of

which are abbreviated bracteolate racemes of 2-4 small

w^hite-purplish flowers. Pod of one small oblong 1-seeded

indehi scent joint.

Higher hills of Chota Nagpur, Prain Fls. r. s. Fr. Dec.-Jany.

Sulcate stems and strongly-nerved leaflets silky. Fls, fr%'.
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43. PAPIZIONACE^. [36. Desmodium.

36. Desmodium, Desv.

Herbs or shrubs with pinnately 1-3-foliolate stipellate

leaves, dry usually striate stipules and small white yellow or

usually red. flowers in umbels, fascicles, racemes, or panicles.

Corolla exsert with broad standard and wings more or less

adnate to the keel. Upper stamen connate with the others

or free. Style incurved. Stigma minute capitate. Pod
crenate at one or both sutures, ultimately dividing into one-
seeded joints at the indentations, or in one section continu-

ously dehiscent along the indented suture.

A genus well represented in Chota Nagpnr. The following key ia

taken almost Teroatim from Prain's u Bengal Planta."

I. Pods breaking up into 1-seeded joints.

A. Leaves trifoliate .

a. Stems diffuse, prostrate

1. Lflts. not exceeding %".

Stems slender trailing.

Fls. 1-3 axillary . . . .1. trijiorum.

Fls. 6-10 in lax racemes . . 2. parvifloi'um.

2. Lflts. 2-3". Stems stout Fls.
racemed and panicled ... 3. diffusum.

b. Stems erect or sub-erect.

1. Eacemes with large 2-foliolate

fcliaceous bracts .... 4. pulchellum.

2. Bracts small simple deciduous

t Fls. in short-peduncled axillary

umbels. Shrub ... 5. Cephalotes.

ft Fls. in more or less elongate
racemes.

Joints of pod dehiscent, not longer
than broad 6. polycarpurrt

Joints of pod indehiscc-it, muoh
longer than broad ... 7. laxiflorum.

B. Leaves 1-foliolate.

a. Stems diffuse (or erect in Chota Nagpnr).
L. rounded cordate. Eacemes dense . 8. brachystachyum.
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36. Desmodittm.] 43. PAFILIONACE&1.

b. Stems ereot or sub-erect.

Lflts. longer than broad. Eacemea
lax. Pods glabrescent... 9. gangeticwn.

Lflts. broadly ovate. Eacemes dense.

Pods very pubescent. . . .10. latifolium.

II. Pods continuously dehiscent along the ventral

suture.

Undershrubs. Lateral lflts. very small or 0,

linear . . . . . .11. gyrans.

Large shrub. Lateral lflts. Bmall, oblong or
ovate 12. gyroide$.

Spp. 1-3 are frequent in pastures, waste-land and on roadsides.

They flower chiefly in the cold and rainy seasons.

4. D. pulchellum, Benih. Bir kapi, 8.

A shrub 3-5 ft. high with grey-hairy branches, easily

-recognised by the inflorescence which far exceeds the leaves

and bears double rows of- pinnately-2-foliolate coriaceous

bracts (the rachis of which ends in a filiform point), which
bear in their axils fascicles of small yellow flowers.

Valleys not uncommon. All the districts. Fls. r. s. Fr. Nov.-Dec

Lflts. shortly grey-hairy beneath and on the nerves above, end one ell.-

or ovate-oblong 3-5'', often sinuate. Sec. n. 7-10 prs. with parallel cross

nervules. Side leaflets about half as large. Bracts orbicular strongly

nerved on a short raohis ending in a filiform point. Joints of pod 1"3,

usually 2.

5. 0. CephaloteS, Wall.< Ramdataon Kharw. (Bit

jhawar, 8. is almost certainly an error).

A shrub 3-6 ft. high with much the habit of the last.

Branches distinctly 3-cornered, shaggy. Bracts minute
deciduous. Fls, numerous yellow (red. F.B.I.) in dense

axillary short-peduncled umbels, often running out into leaf-

less racemes.

Valleys, not uncommon in Sal forests in Singbhum ; Manbhum ;

Eanchi, Wood; and Palamau, Haslett. Fls. Aug.-Oct. Ft. Dec-'Jany.

Lflts. silkily hairy on the nerves beneath, nearly glabrous above, end
one ell. acuminate 3-6''. Sec n. fine strong 13-20 prs. with indistinct

parallel cross nervules. Side leaflets half to fths as long. Pod £-f ' very
silky, joints 2-5, usually 3.
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43. PAPIijIONACM^. [36. Dismodium.

6. D. polycarpum, B.C. Bgephol. 8.

A shrub 2-4 ft. usually with very numerous stems.

Branches with appressed pubescence. Lflts. densely appressed

silky beneath or glabrescent except on the nerves. Fls.

purple
J''

in dense terminal often panicled racemes, conspicu-

ous in bud by the densely imbricating J"-long bracts. Pod
brown hairy 5-7-jointed.

Common, especially on the edges of Sal forests in Porahat; Manbhum

;

Hazaribagh (Chorparan jungles). Fls. 8ept.-0ct. ' Fr. Nov.-Dec.

Lilts. 1-3'' long, end one about l£-twice as long as the side ones usually
2" by V broadly ell.-oblong or obovate, tip rounded. Bracts with a
setaceous tip. Pedicels g". Pods £-l\ suture indented about £th way
down. J ointa £-£'' long and broad, indehiscent.

7. D. laxiflorum, D.C.

An undershrub with thin twiggy angled branches clothed

with short hairs. Long lax often branched racemes of small

flowers with yellowish-white standard and keel, and wings
edged with purple, Pod linear 3-7-jointed, joints about
3-times as long as broad.

Shady banks in the forests e.g., Latua Elock, rare; Hazaribagh
(oomtnon on Parasnath) ; S. P. (Ghormanra). Fls. 8ept.-0ct. Fr. Dec.

Rootslock woody but stems often sub-herbaoeous 2-3 ft. End Iflt. 3f-6"
by 1J-3'' rhomboid or ell. acute, silky beneath, side ones about half as
long. Roceines reaching 8-10''. Pedicels ?-%'', distant. Joints of <god with
minute tubercle-based hairs.

The elastic stamens are enclosed in the keel petals and wings, and
shoot the pollen bo a distance when the latter are depressed.

8. D. brachystachyum, Benth.

Undershrub 1-2 ft. stems adpressed hairy, often erect.

L. usually strongly reflexed on their petioles 1-1 J" by f-f"
broadly-oblong to sub-orbieular with ronnded or sub-cordate

base. Fls. small deep-purple in axillary and terminal dense
racemes J—1" long.

TJndor light cover in open jungles, Porahat, esp. near Hesedi in
Siagbhum. Fla. Sept.-Oct. Fr. Dec.

Lflt. with long adpressed hairs beneath, slightly hairy above, tip
roa&ddd or retuee, Bracts ovate acuminate TV persistent. Pedicels not
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36. DesmodiUm.] 43. PAPILIONACEJBi.

quite as Ions, the end sharply deflexed after flowerin?. Standard }" diam.

Pod 1-3-jointed. Joints ^'by^y widely dehiscent when ripe, slightly

hairy. Seed shining yellow peppered red.

9. Ds gangetieum, D.O. Tandi Bhidi Janetet', 8.

An undershrub or sub-herbaceous with sub-erect or erect

or trailing stems 3-4 ft. long. Lflts. oblong or ovate-oblong
3-6'' long. Fls. |-|" white or red in ascending lateral and

terminal lax often somewhat branched racemes 6-12'' long.

Pod falcate, f-{" long, 6-8-jointed.

Common in forest and waste-land.

Fls. March-Oct. Pr. Jwne-Jany. Probably flowers most of the year.

Lflt. with rounded base and gradually tapering at the acute tip, with

thin adpressed hairs beneath. A very variable plant.

10. D. latifolium, B.C.

An erect shrub 3-6 ft. high with densely brown-pubescent

branches. Lflts. sub-coriaceous broad-ovate 3-6" by 1|-3|".

Fls. •£-£" purple in numerous axillary and terminal often

panicled dense spiciform racemes 2-7" long.

Frequent in shade, Singbhum ; Eanohi ; Hazaribagh (Parasnath,
Damuda valley) ; Palamau, common, Haslett I ; S. P., frequent. Fls.

Aug.-Bept. Fr. Oct.-Jany.

Lflts. often sub-repand with rounded or acute tip and truncate or

cordate base densely brown pubesoent beneath and appressed hairy above.

Pod \-\", 4-6-jointed, clothed with minute hooked hairs.

11- D« gyrans, D.G. Gora Chand, Beng. The Tele-

graph Plant.

Perennial 3-4 ft., branches often sub-herbaceous glabrous.

Terminal leaBet oblong lanceolate 3-4" by 1-1
J", side lflts. 0,

1, or 2 about |-l" very narrow. Fls. f-|" in axillary terminal

racemes 2-6" long, with large bracts concealing the flower-

buds and forming a terminal club.

Common on damp shady banks in Singbhum. Tamar. Tori and
Sirguja, Wcod. Fls. Aug.-Nov. Fr. Oct.-Dec.

Lflts. nearly glabrous, sometimes flushed with white, obtuse, and base
rounded. Sec. n. distinct but fine, tertiaries very inconspicuous. Stipules

\" setaceous from a' broad base. Terminal raceme often branched. Pod
1-1£" shortly pubescent, slightly indented.

The small side-leaflets move by jerks in warm damp weather.
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36. Desmodium.] 43. TAPILIONACEJS. [38. Sophoba.

1*. D- gyroides, D.U. Jatangsing, M.

A shrub 6-20 ft. high with softly hairy branches, Lflts. 1-3
drooping, end one obovate obtuse attaining 3j" by If", side
leaflets rarely If". Fls. f deep purple in short axillary
and terminal racemes 1-2" long, with large deciduous bracts
as in the last.

Valleys on the Porahat plateau. Fls. Aug.-Nov. Fr. Oct.-Jany.

Lflts. appressed-hairy both sides, sec. n. 6-8 prs, and tertiaries distinct.
Terminal raceme often branched rarely elongating- to 4". Bracts large
oyate •&" hy i". Pod 14-2", hairy, 6-10-seeded, lower suture indented.

37. Ougeinia, Benth,

.1. 0. dalbergioides, Benth. Ruta, K. ; Rot, 8.

;

Sandan., JET. ; Pandan, Kharw. ; Panan, H.

Usually a small and crooked tree with slender grey
branchlets, pinnately 3-foliolate leaves and copious smallish
white or pink flowers in fascicled racemes appearing before
the new leaves. *

Common in the bills but seldom above 3£ ft. girth in Chota Nagpur
Fls. Feby.-April. Fr. May-June. Dec. Feby.-April.

L. often sub-tomentose beneath. Terminal Iflt. ovate, orbicular or
* obovate 3-6'' long, obtuse, entire or crenate with 5-10 pairs strong sec.
nerves. Fls. 2-3 together on slender pedicels. Calyx $-£'' campanulate,
teeth distinct. Corolla far exsert, standard Bub-orbictdar, keel obtuse.'
Ovary linear, manyovuled. Pod linear or linear-oblong 2-5-jointed, or
joints obscure.

Large pieces are prized for the " patura " or hubs of the sagar wheels
and it is in request for agricnltural implements. On being blaaed a red
gum exudes resembling that of Butea, and a decoction of the bark is
used when the ucine is too dark coloured. The leaves form a good fodder.

38. Sophora, L.

1. S. Bakeri, Clarice,

An erect shrub 4-5 ft. with tomentose impari-pinnate
leaves 5-8" long, sub-opposite leaflets 1-1J" or up to 2* by V

349



38. Sophoba.] 43, PAPILIONACHAE [1. Eugenia.

and leaf-oppo9ed racemes of purple flowers -with 9 very

loosely cohering or . free stamens. Pod 3-4" moniliform

beaked, dehiscent, hairy.

Dry ridges in Singbhum e.g. Lotiri Burn ; Parasnath Anders., Clarice ;

Manbhnm, Camp. Fls. May-June. Fr. Oct-March.

Lflts. oblong sub-sessile mucronate silky abont 5-7 pairs, glabrescent

above. Racemes 2-3''. Calyx campanulate pnrple pubesoent £-£'', teeth

short. Standard narrow-oblong deep-purple notched. Winga narrow-
oblong, long-olawed. Keel purple-veined auricled.

Fain. 44. MYRTACEJE.

Trees or shrubs with opposite and gland-dotted leaves

(more rarely alternate or without glands) which are simple,

entire penni-veined and usually with an intramarginal nerve.

Slipiftes or small and caducous. Flowers regular. | Calyx

superior. Petals rarely 0, inserted on, or on the margin of

theepigynous disc or disc lining the hypanthium. Sensually
indefinite inserted on the disc, sometimes with filaments

more or less combined. Anthers small with longitudinal

dehiscence. Ovary inferior 2-many-celled with axile placei*-

tation. Style 1 and stigma simple. Fruit various 1-many

seeded usually crowned by the calyx. Albumen 0.

N. B.—-Barringtonia and Careya are not typical Myrtace©, and are

sometimes placed in a distinct family LecythidaceaB.

L. opposite. Often gland-dotted. Fr. a berry.

Fls. (in Ch. Nag. sp.) cymose. Seeds few large . 1. Eugenia.

Peduncles axillary 1-3-flowered. Seeds many, small 2. Psidium.

L. alternate, not gland-dotted. Fr. angular or berry-

like.

Fls. in elongate racemes 3. Barringtonia.

Fls. large, 1-3 in short spikes 4. Careya.

1. Eugenia.

Usually glabrous trees or 8hrubs with often quadrangular

branchleta and. opp. rarely alternate leaves. Fls. usually

350



1. Euoekia.] M. MTBTACJEM

white, axillary or racemose or more usually (always in Ch,
Nag. species) in trichotomous cymes. Calyx-tube or
hypanthium oboonic or globose truncate or with 4-5 calyx
lobes, and prolonged above the ovary. Petals 4 rarely 5,

sometimes falling off as a calyptra on the stamens expanding,
St. many with small versatile anthers. Ovary 2-rarely
3-celled; style filiform, stigma small. Ovules many in
each cell. Fruit a berry with few seeds. Embryo thick,

radicle short, cotyledons large fleshy.

A. Venation fine close and parallel.

Tree. L. ovate or broadly oblong. Berry £-§''

oblong ... ... 1. Jarribolana.

Tree. L. ovate-lane, or lane, aenminate
Berry pisiform...... Var. caryophyllifolia.

Shrubby. L. narrowly oblong or lane.

Berry oblong or ovoid V . . . .2. Heyneana.

B. Secy, nerves 10-15 prs. distinct. *

L. broadly elliptic or ovate • • • .3. operculata.

L. oblanceolate or oblong-lanceolate . . Var. obovata.

1. E.. Jambolana, Lam. Kuda, K.; So-Kod, 8,
Jamun, H., Kharwr, Jambun, Oraon.

A large or mod. -sized tree with dense crown, dark-green
broadly-oblong or ovate usually acuminate leaves about 6'' by
2J-8* with close sub-parallel venation. Fls. white sessile in
threes in 3-chotomous panicles mostly from the leaf scars.

Berry |-f* long oblong.

This is the form commonly found in the villages. Fls'. May. Fr. July-
Aug.

Var. a. It. ovate-oblong tapering 4-|-5" by 1J-2J". Vani-
cles 2-2|". Oalyx ^\" truncate with small glands. St.
©glandular.

Along rivers. Fls. June. Evergreen.

Var. 3 = Var. caryophyllifolia, Lamh. (sp.) ? Buru-
Kuda, £.; Bir-Kod, S.
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44 MYRTACEM. [ 1. Eogbhia.

A small tree with bright green lanceolate or lanceolate-

ovate acuminate leaves 3-5 by 1-1 f". Calyx-tube I"
truncate, Connective of anther gland-tipped. Berry pisi-

form.

Avery common hill form and perhaps as distinct a species as £.
Heyneana.

Singbhum, Palamau, Manbhuro. Fls., Fr. with the others.

The fruit is eaten and is said to be useful in dysentery.

2. E. Heyneana, Wall. Gara-Kuda, K. ; Chuduk'

Cud, or Kod^S. ; Kat-jaman, Kharw.

A shrab or small bushy tree 8-20 ft. high with narrowly-

oblong-elliptic or lanceolate acuminate leaves 3-5" by

\-l" and lateral cymes of capitate white flowers from the

old leaf scars.

Along streams. Common in Singbhum, common about Dumri
(Hazaribagh) ; Manbhum ; Palamau ; and probably other districts not

specifically noted. Fl. May-June. Fr. July-Aug.

L. with the glands more numerous and pellucid than in Jambolana

and usually longer-peduncled cymes 2-3'' with braohiate branches. Fls.

sub-sessile, usually several in a head, calyx-lobes small, petals oalyptrat*

as in 1. Berry £-$'' oblong, crowned by the cup of the hypantiiium.

The fruit is eaten.

3. E. Operculata, Moxb. Topa, K. ; Totonopak', 8,

;

Paiman, H.

A low tree with broadly elliptic or ovate leaves 5-7 by

3—8|" and sessile flowers 'in threes in brachiate paaicles 3-6"

long mostly from old leaf scars. Berry globose £-±".

Forests in Singbhum but not as common as the next. Usually in grassy

glades ; Hazaribagh (along Konor nadi) ; S. P. (Silingij. Fls. April-May.

Fr. June. The leaves turn red before falling.

Twigs usually quadrangular. L. obtuse or shortly bluntly acuminate

base acute or sub-obtuse, sec. n. 8-12 prs. arcuate, tetiole H'''• Calyx

oboonic about &' long and broad. Sepals 4 transversely oblong &''

broad glandular. A large gland also On the tip of the connective.

Var. obovata, Kurs.

Very different in general appearance and perhaps a

distinct species. L. oblanceolate or obovate about 7" by l|-2.*
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1. Eugenia.] 44. MYBTACEJE. [4. Caueta.

More evidently glandular, esp. on the flowers. P^tak some-
times expanding.

Valleys in Singbhum, Manbhum, S. P. (rare), etc. Fls. April-May.

Campbell says that the fruit is eaten for rheumatism, the root boiled
down (the extract?) to the consistence of gur is applied to the joints by
rubbing, the leaves are much used in dry fomentations.

Psidium Guyava, L. The Guava. Ambaru, K.

A small tree largely cultivated. Indigenous in Mexico.

3. Barringtonia, Foist.

1. B. acutangula, Gcertn. Dundi, Saparnng, K.
Hinjor, 8. ; Ingan, Kharw. ; Hijal, Beng.

A small, or large tree (in Manbhum), with alt. obovate
or oblanceolate denticulate leaves reaching 9" by 4" clustered
at the ends of the branches, and long drooping racemes of
flowers conspicuous from their bright red stamens. Fruit
blong quadrangular truncate about 1".

Innalas in Singbhum; Tundi Forests, Manbhum, Camp.; Gangpur.
Fls. May. Fr. Sept.

Earely over 25 ft. in C. N. L. narrowed into the |'' petiole. Racemes
attaining 2 ft. glabrous. Pedicels \". Calyx £'', tube acutely 4-angled.
Petals pale pink ve*y caducous. • Ovary 2-4-celled. Ovules 2-8 in each
cell. Fruit 1 -seeded, oxalbuminous.

4. Careya, Roxb.

1. C. arborea, Roxb. Asanda, K. ; Kumbir, 8. ; Kumb.
Kumbi, Kharw., Beng.

A small tree with large obovate or obovate-oblong leaves

clustered at the ends of the branches, large white and pink
flowers in few-fld. dense spikes succeeded by large globose

green fruits 2J-3" diam. crowned with the persistent calyx.

Valleys in Singbhum ; Manbhum ; Hazaribagh (Bagodar and Damuda
valley) ; S. P., scarce, Gamble ; Sarjuga, Wood. Fls. April-May. Fr. July.
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\. Caseya.] 44. MYRTACE^i. [ 1. Woodpobdii.

L. 6-15" long, glabrous, slightly crenate-denticulate, sec. n. 10-12

prs. not very strong. Fls. 3'' with large bracts and hraoteoles, sessile or

scarcely pedicelled. Sep. 4 orate obtuse. Pet. If" white. Fil. pink,

very numerous, the middle ones alone fertile. Ovary 4-celled. Ovules

numerous. Seeds in a fleshy pulp.

The hark gives a fibre suitable for rough ropes. Campbell says that

the fruit is eaten. The root is used to kill fish in Gangpur.

Fam. 45. LYTHRACE.E.

Trees, shrubs or herbs with often 4- angled branches. L,

usually opposite and entire, exstipulate. Fls. 2-sexual,

regular or zygomorphous. Sepals 3-6 with sometimes

intermediate smaller ones, valvate. Petals perigynous as

many as the sepals, rarely 0. St. definite or indefinite, nearly

hypogynous or perigynous (epigynous in Punica). Ovary

2-6-ceiled. Stigma capitate. Ovules very many axile (or

parietal in Punica). Fruit coriaceous or membranous,

dehiscent or not. Seeds many, albumen 0.

Punica is better placed, as is done by Engler, in a separate family.

A. Trees or shrubs.

Fls. zygomorphous with declinate stamens . . 1. Woadfordia.

Fls. regular.

Petals 5-8, rarely 4. Capsule 3-6-valved . . 2. Lagerstrcemia.

Petals 4. Capsule irregularly breaking up
_

. 3. Lawsonia.
Ovary completely adnate to the hypanthium,

cells 1-3-seriate „ . 4. Punica.

B. Herbs of wet ground with minute flowers . . 5. Ammannia.

1. Woodfordia, Salisb.

1. W. floriblinda, Salisb. Icha : K. ; Ichak
,

J S. ; Phul*
dawai, Dhai-phul, Kharw. ; Dadki, Bhumij.

A bushy shrub 4-6 ft. with simple sessile or sub-sessile

linear-lanceolate distichous acuminate leaves 2^-4" loDg, silvery

finely pubescent and gland-dotted beneath, and scarlet showy
tubular flowers |-J* long in fascicled cymes, axillary and
from the old wood.
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1. Woodfosdia.] 45. LYTRRaCEM. [2. Lageestbcemii.

A very common shrub, especially on olay in open places, and as seoond
growth. Fls. Jany.-April. Fr. April-May. Nearly leafless in March
when in brilliant flower, and leaves often not renewed till end of May.

Hypanthium petaloid slightly curved and oblique with 6 outer greenish
tooth-like sepals, 6 very small scarlet petals, and 6 linear hair tipped
scales. Bi. 12 exserted. Capsule enclosed in the remains of the hypan-
thium, very thin, splitting irregularly. The stamens are trimorphic.

It is a favourite flower of the Kols who often mention it in their songs.
The flowers yield a dye.

2. Lagerstrcemia, L.

Trees or shrubs with opp. or sub-opp. distichous entire
leaves and flowers (usually showy) in axillary and terminal
panicles. Sepals and petals 6-9 on the margin of the
tubular hypanthium; petals very long-clawed, wrinkled, erose
or crisped. St. very many, hypogynous with long, often
curled and barren, filaments. Ovary 3-6-eelled. Capsule girt
by the persistent calyx 3-6-valved and celled partially adnave
to the calyx-tube. Seeds winged.

Hypanthium strongly ribbed. Fls. large dark mauve . 1. Flos-Regino.

Hyp. not ribbed. Fls. §' white 2. parvijlora.

Hyp. not ribbed. Fls. l£-2" white, pink or purple . . 3. indica.

1. L. PlOS-Reginae, Betz. Kwiri, If.; Gara Sekre,
Ho. ; Jarul, Beng.

A large or mod.-sized but usually crooked tree and often
flowering when only 20 ft. high. L. ellip. to lanceolate 4-8*.

Very handsome when covered with flowers which are 2-3
diam.

Along the larger rivers in Singbhum and Gangpur and in the muddy
side nalas. Fls. May-June, The old capsules remain on the tree till the
next flowering season.

L. glabrous with 6-12 prs. strong sec. n. : base usually rounded.
Petiole very short. Hyp. strongly ribbed, whitish, woody in fruit."

Capsule septifragally 5-6 valved, sub-globose, 1-iy woody.

2. L. parviflora, Roxb. Sekre, K. ; Sekrec', S. ; Sidha,
Kharw., H.> Beng.
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2. Lagekstb(emia. ] 45. LYTHBACJEJF.

A tree, or in Ch. Nag. a shrub or small tree, with narrow

ell. or oblong or ovate-lanceolate acute or acuminate distichous

leaves and delicate white flowers in trichotomous panicles with

petals under J*.

Common, usually in poor valley forest and on clay soil, often as a scrub
jungle (in the forests of the sub-Himalaya it is a large tall tree). Fls.

April-May. Fr. Dec.-Jany. Deciduous Feby .-March, and flowers on the

young shoots.

All the Ch. Nag. specimens belong to the var. majuscula with leaves

3-5' long and axillary panicles often simply racemose and capsule ellip-

soid or oblong 1-1^'' long.

L. coriaceous when old pale or glaucous, glabrous or shortly pubesoent
beneath with 6-10 prs. sec nerves. Peduncle and pedicels slender, bracts

linear. Hypanthium woody in fruit, partially embracing the capsule. St.

fow long and many short. Capsule 3-4-valved.

Used for agricultural implements.

3. L.indica, L. A handsome shrub, largely cultivated in gardens.

Fls. Ma y-Aug. A native of China.

Lawsonia alba, Lamik. Mehnde, H. The Henna is a small treo

or large shrub somewhat resembling a Myrtle, often cultivated, with
lanceolate or narrow-rhomboid loaves, and very fragrant small cream-
coloured, red or whitens. {" diam. Capsirte £-A' diam. depressed globose
irregularly dehiscent with very numerous angular seeds. Fls. and Fr. at

various seasons.

Punica Qranatum, L. Anar, H. The Pomegranate. Is a well

known handsome shrub with deep green foliage and large scarlet flowers.

The structure of the flower is peculiar, by the infolding of the wall of the
ovary, the cells come to lie in tiers and Punica is sometimes placed in a
separate order, the Punicace®.

Amm.Annia is a genus of herbs, some minute, others 2 ft. or more.
At least oight species occur in Ch. Nagpur. Petals 3-5 or 0. St. 2-8.

Septa of the ovary sometimes quickly absorbed so that the placenta

becomes free central.

Fam. 46. OXAGRACEJ2.

A family usually easily recognized by the floral-whorls

being in multiples of 4 (rarely 5), and the wholly inferior

ovary with many axile ovules in each cell. Trap* is some-

what exceptional.
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46. ONAGBACEM.

1. Trapa, L.

1. T. bispinosa, Roxif, Singhara, R., K. The Water-
cbestnnt.

A pretty floating berb with pinnati -partite- submerged
leaves, and a rosette of long:petioled rhomboidal floating leaves.

Fls. solitary axillary, pure white, f" diam. Ovary 2-celled,

half-inferior. Ovule 1 in each cell. Fruit hard spinescent.

Tanks. Fls. Aug.-Sept. Fr. Nov.-Dec.

Segments of submerged leaves capillary. Petiole swollen in the middle,
vill oris above. Blade H-2'' diam. sharply dentate on the two anterior
margins, villous beneath.

The kernel of the fruit is largely eaten.

Jussiea suffruticosa, L. Dak' ichak', 8. ; Parsati (Jaspur, Wood);
is an'erect herb_2r4i ft. high, common in wet places. It has lanceolate
leaves about 3' long and yellow flowers. Wood says that a decoction of
the root is drunk for fever.

J. repens, L. is a smaller prostrate plant with 5-6 petals, also
common.

Fam. 47. MELA8TOMACE/E.

Su b-fam .—Melas tomeae.

Herbs or shrubs. L. opp. entire with basal nerves
exstipulate. Fls. regular or slightly zygomorphous. 2-sexuaL
Calyx-tube or hypanthium united by vertical walls to the

ovary? with 4-7 usually deciduoas sepals. Petals as many
as the sepals. Stamens perigynous as many or twice as many
as the petals, a nthers opening by pores and, connective o< ten
appendaged. Ocary 3-7- celled. Style simple. Ovules., very
many, axile. Fruit capsular or berried. Seeds minute, Very
many, albumen 0.

Shrubs. Alternate anthers unequal and dissimilar . .1. Melastoma

Shrubs or herbs. Stamens equal or sub-equal, all similar 2. Osbeckia.
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47. MELA8T0MACE&.

1. Melastoma, L.

t. M. malabathricum^ L. Indian Rhododendron (a

misnomer).

A beautiful bushy shrub with 4-angled branches, 3 7-

basal-nerved rough broadly lanceolate or elliptic leaves 3-4"

long, and numerous bright mauve-purple fls. 1-1|" diam.

in terminal clusters with conspicuous yellow dimorphous
stamens.

Along water-courses in Singbhum, not common. 8. P. (stream near
K^skira) Gamble ! Fit. March-May. Fr. r.s. Evergreen,

Stems 4-6 ft. strigoae. L. with adpreased hairs. Petiole |*.

3. Osbeckia, L.

1. 0. chinensis, L.

A perennial-rooted erect herb 1J-2| ft. with 4-angled

sparsely adpressed hairy stems, linear or rarely oblong

basally 3-nerved leaves and handsome mauve flowers 1" diam.

in terminal capitate cymes.

\j snaiiy on clay soil and common in grassy forest. Singbhum
;

Santal P. ; Parasnath ; Palaman (Neterhat). Fls. Aug.-Oct.

Larger L. 2-2$* by f ', acute, margin very obscurely serrulate. Sepals

4 ith alternating stellate scales. St. 8 yellow, awned.

2. 0. truncata, Don. A small variety of this species

CKurzii) only 2" high occurs on Parasnath. Anthers not

awned.

Fain. 48. RHIZOPHORACEjE.

Trees or shrubs with opposite usually coriaceous glabrous

leaves with interpetiolar caducous stipules. Fls. usually in

axillary cymes or clusters, rarely solitary or spicate. Calyx

superior, 4rl4-nsually 4-8-lobed, lobes valvate persistent.
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48. RH1Z0 HORACES.

Petals otten small, free, caducous, alt. with the sepals. St,

twice as many as the petals. Ovary inferior or half-inferior,

5-1-celled (in Carrallia usually 4-celled), styles connate
stigma capitate lobed. Ovules two in each cell, pendulous (in

Carallia from the axis). Fruit coriaceous, usually indehiscent
1-celled and -seeded. Albumen fleshy or 0.

In the Mangroves which belong to this family, the seed
germinates on the tree.

A tree, Fls. small shortly cymose Ovary inferior -, . 1. Carrallia.

1. Carrallia, Roxh

1. C. lncida, Koxb. Syn. C. integerrima, D.C. Jur,
Aramata, K. 1

; Kierpa, Beng.

A small tree with opp. shining leathery oblong elliptic or
obovate shortly acuminate leaves and stout dense 2-3-

chotomous cymes of small greenish sessile flowers, with
inconspicuous white erose petals.

Singbhum, frequent along the banks of streams and dry nalas. 8; P.
Fls. Dec-April. br.r.8. Evergreen. New leaves in March and April.

Branchlets somewhat quadrangular. Buds £-£" long acuminate
enclosed in the caducous stipules. L. 3

' by If" to 6" by 3±" with numerous
close fine oblique parallel nerves reticulating within the margin, base
acute. Petiole %-%"• Cymes stout dense 1-2'' long. Fls. Ty long obconic.
Hyyanthium produced above the ovary. Sepals 6-8. Petals sub-'
orbicular or quadrate, equalling the sepals, shortly clawed. Lite
epigynous, lobuJate. Ovary (3-) 4-celled. Stigma (3-j *4-lobed. Fr. £"
globose, coriaceous, crowned bv the persistent sepals and style.

Fam, 49. COMBRETACEJE.

Trees or sbrnbs, sometimes -scandent, with opp. or sub-
opp., more rarely quite alternate simple exstlpulate leaves.

Fls. generally small, sometimes 1-sexual, usually in spikes or

1 There appears to be no specific Kol name, the names givHn neiong
properly to two other trees, vix., Canthium and Antideama.
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49. COMBRETACEJE. [1 Terminalia.

racemes or heads, generally sessile. Hypanthium enclosing

the ovary and often prolonged above it into a beak carrying

a more or less tubular or campanulate 4-5-lobed limb or
1 calyx-tube.' Petals between the lobes, or 0. St. 2-seriate,

twice as many as the lobes or one series reduced or absent,

sometimes doubled. Ovary inferior 1-celled with few

pendulous ovules. 'Style simple. Fr. 1 seeded usually dry

and indehisoent generally 2-5-angled or winged. Seed

exalbuminous.

All parts usually rich.in tannin.

A. Trees. Petals 0.

Fls. in spikes or racemes, often panicled . .1. Terrmnalia,

Fls. capitate • • 2. Anogewus.

B. Shrubs; often sarmentose or climbing. Petals 4-5

rarely 0.

Fls. small greenish, bracts sometimes petaloid . 3. Combretum.

Fla. showy. Calyx-tube above ovary very long . 4. Qwisqualis.

1, Terminalia, L.

Trees with opp. sub. opp. or alt. leaves sometimes clustered

at the ends of the twigs and often bearing large glands on

the petiole or base of the blade. Small greenish fls. in the

axils of caducous bracts, in simple or panicled spikes 4-6-

merous. Hypanthium not beaked above the ovary, " calyx-

tube " campanulate. St. twice as many as the calyx-lobes

inserted above the hairy disc. Ovules 2-3. Fruit drupaceous

or dry, endocarp 4-5-angled, or when dry the pericarp pro-

duced* into wings (5 in our species).

&. Fr. drupaceous, not winged.

I. L. alt- and clustered at the ends of the twigs.

Spikes simple.

Petioles very short. Fr. glabrous compressed
elliptic 1. Catappa.

Petioles 1" and more. Fr. tomentose, globose

or pjriform . ..,,-- . . . • .2. belerica.
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1. Terminals.] 49. COMBTtETACEM.

II. L. not clustered at the ends of the twigs, petioled.
Spikes panicled.

Fr. glabrous ellipsoid, 5-angled when dry. L. alt.

to opp . . . 3. Chebula.

B. Fr. with 6 (-4) snb-equal wings. Spikes panicled'.

Petioles very short or L. sub-sessile.

Bark pale. L. glabrous, smaller ell.,larger oblong 4. Arjuno*..,

Bark dark. L. tomentose beneath ell. or ovate . 5. tomentosa.

Bark dark. L. very large oblong tomentose beneath, and bark dark,
L. ell. or ovate glabrous beneath are varieties of tomentosa.

1. T. Catappa, L. Badam, Beng. The Indian Almond.

Frequently planted, but the tree does not succeed well in Ch. Nag.,
the climate is not sufficiently humid.

2. T. belerica, Roxb. Lupung, K. ; Lopong, 8. ; Behra
Bahera, Kharw, H. ; Bohera, Beng. The Beleric Myraboian.

A large tree with broadly ell. or obovate leaves clustered

at the ends of the branchleta (they may be alt. and distant

on some branches) on petioles 1-2|" long and solitary axillary

spikes 4-6" long of small greenish-white or -yellow fls. T\-
\''

diam. Fr. f" diam. grey-tomentose, only showing faint

furrows when quite dry, u«nally pyriform.

Rather common, chiefly in the valley forests. Fls. Feby.-May. Fr.

Jany.-April. Dec. Jany.-Feby.

Trunk usually straight and tall. L. with cuneate base and acute at

rounded tip, 3-8'' long generally dotted above, eglandular.

The fruifs have scarcely any market value in Singbhum, their sale

in Calcutta only just covers the cost 'of export. The kernels are eaten,

but are said to produce vertigo if taken in-excess, they are a favourite

food of monkeys and cattle. " It yields a gum which is eaten by the

Santals," Camp.

3. T. Chebula, Retz. Rola, K. ; Rol S< ; Hadra, Oraon
;

Hara, Hari-taki (the fruit), H., Beng. The Chebulic Myra-
boian.

A small or mod.-sized tree with a rounded crown,

usually sub-opposite ovate or elliptic entire leaves 4
V by 2

4"

to 1\' by 4" and whitish flowers in spikes from the upper
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49. COMBRETACFJS. [ 1. Tbbminalia.

axils and in small terminal panicles. Fr. a drupe, ellip-

soid J-1J" long glabrous, 5-ribbed when dry.

Coupon on the lower hills, and especiallyin the protected forests

of the low plateaux, frequent on a hard clay. Fls. April-May. Fr-

Nov.-Feby. New shoots April-May.

Young leaves usually beautifully silvery-hairy, adult nearly glabrous,

acute or obtuse with a rounded rarely acute base and 7-9 pairs promi-
nent sec-nerves. Often 2 glands at the top of the %-V long petiole.

Spikes 2-3^"- Bracts linear as long as the young flowers, caducous. Fls.

very densely white villous within.

Much used as a tanning material and i^Hindu medicine

A variety on the top of Parasnath occurs with the leaves very
shaggy beneath and small fruit only §'' long. C. B. Ciarhe.

4. T. Arjuna, Bedd. Kowa, Gara-Hatana; K. ; Kauha,

8 .; Kahua, Kharw. ; Arjun, H.

A large tree with a pale bark, long inclined branches

with opp. or sub-opp. oblong leaves 2-3-times as long as

broad (smaller ones only at bases of shoots are elliptic)

sub-sessile, soon glabrous. Fls. T\" diam. white in shortly

panicled spikes. Fruit 1-1
J" long, wings less than f" wide

UBually premorse above, with ascending striations.

Common along nalas where it ' sometimes attains an immense size.

All districts. Fls. March-July. Fr. March-April. Evergreen.

L. 5-8'' with 2 glands at base or on the very short petiole (under |")

entire or crenate but nerves not excurrent as teeth. Seedlings may have
soothed leaves.

5. T- tomentosa, W. fy A. Hatana, atana, K. ; Atnak',

S .; Asan, Sain, M.

A large tree with dark cinerous rough bark, opp. or

sub-opp, ell. or ell.-obovate or oblong leaves subsessile or

petioled, with distinct tertiary nerves, permanently pubescent

beneath or in one variety glabrescent. Fls. as in 4 but'

panicles often larger. Fruit If-2" long sometimes attaining

3 by 2f" wings over \" broad with horizontal striations.

Common in the forests, especially in the damper valleys. Very
common in the village lands where it is pollarded for the Tusser Silk-
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1. Tebminalia.] 49. COMBRETACE&. [2. Anogbj*su8.

worm which is reared on it. PI. May-June. Fr. Feby.-March.
Deciduous March-May.

L. 5-9'' with 2 glands beneath near the base or on the short
peoiole, entire or the nerves excurrent as teeth. Petiole sometimes |

v
.

The young ovaries are attacked by a cynips so that panicles of galls,
are very common on the tree and are sometimes mistaken for fruits.

N. B.—The glabrous variety which is not uncommon in Ch. Nagpur
is sometimes diffioult to distinguish from T. arjuna in herbarium speci-
mens. The pubescent form has the leaves usually green beneath. I dX>
not remember in 0. N. the peculiar grey form common in the -Sub-
Himalayas. There may be differences in the timber between these
varieties. Hybrids occur between this and Arjuna.

8. Anogeissus, Wall.

Trees or shrubs with opp. or sub-opp. and alternate

entire petioled leaves and small greenish flowers in globose

axillary pednncled heads. Ovary inferior and hypanthinm
produced above it into a beak and then into a campannlate
5-lobed " calyx-tube. " Petals 0. St. 10 in two series adnate to

the campannlate tube. Disc crenate hairy at the base of

the tube. Ovules 2 pendulous. Fruits small indehiscent

compressed 2-winged beaked, in densely packed heads.

Bark smooth pale. Old L. glabrous l£-3fc" . 1. latijoiu*.

„ „ ., „ tomentose „ • var tnmenteed.

Bark rough dark. Old I>. hairy beneath
1-3" . . . • • . .2. acuminata.

Bark light. Old L. silky beneath 1-2" . . 3. sericea.

1. A. latifolia, Wall. Hesel, K.
t &; Dhaunta, Kharw.

;

Dhaura, H.

An erect mod.-sized or large tree with whitish bark and
alt.'to opp. ovate or ell. leaves 2-4" long usually obtuse

both ends and becoming glabrous with age, Feduncles
mostly in short axillary racemes.

Very common, especially on the drier hills, where it forms a large
proportion of the growing stock. Also frequent in second growth. Fls.
June-Sept. Fr. Dec.-Jany. Deo. Feby.-April. Leaves turn red or brown
in December.
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2. Akoguissus.] i9.\COMBRETACE^.

L. sometimes aoute or emarsinate with S-I* prs. of sec. nerves.

Petiole i-f ". Beads f* diam. Fruit (excluding beak) about as long as

broad rarely £
y

i Beak at length usually deoiduOU8> equalling or rather

shorter than the diameter of the fruit.

It yields a copious gum "used by the Santals in cholera," Camp.
The leaves contain mueh tannin. The very strong wood is largely used

for agricultural implements and carts.

Var. tomentosa,, twigs and leaves, esp. beneath, persistently tomentose.

Near the Barakar river in Manbhum ; on the hills in the extreme east of

Palamau, and west of Hazaribagh (about Barwadih). Bipe fruit in Decem-
ber.

2. A. acuminata, Wall. ParBia, Gara-hesel, K.; Chakwa,

Beng*
:

An erect straight large beautiful tree with slender droop-

ing branches, or flowering as a small tree. Bark dark. L.

mostly snb-opp. narrowly ell. acute at both ends, more

rarely broadly ell. and very obtuse and mucronate, esp. when

young, always densely silky pubescent when young and more

or less so beneath when old with 4-10 prs. fine distinct sec.

nerves. Heads and peduncles rusty tomentose, mostly from

the previous year's shoots solitary axillary or from leaf scars

or several together. Wings of fruit not jagged.

In valleys in Singbhum, esp. along water courses.

There seem to be two or three different forms of which complete

material (in all stages) is wanting :
—

(a) Small tree in full leaf and flower in April. L. narrowly ell. l|-2*

by |—f acute at both ends, thinly pubescent beneath.

Peduncles solitary. Branchlets very slender.

(6) A tree in flower with new leaves in April. Branchlets stouter.

Innovations very villous or silky-pubescent. Old L. broadly

ell. 2£" by l£v more densely pubescent beneath, acute both ends
or obtuse and mucronate. Peduncles usually clustered and
branched.

(c) A tree 6-7 ft. eirth with very slender branches, flowering in March
and fruiting in April Frt. f5" long and i" broad with a beak

|5
7 long, top of fruit villous pubescent. L. as in (a).

Wood used for cart wheels and ploughs.

3. A. sericea, Brandis.

Described in the Indian Forester Vol. XXV, p. 287 as follows:—"

A

mod.-sized tree, branchlets and underside of leaves olothed with long
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silky hairs. L. 1-1V long, elliptic, shortly acuminate, on short petioles.
Seri. nerves 4-6 prs. Flower-heads f '' diam. single, on long peduncles,
which frequently bear a number of leafy bracts. Fr. tomentose, with the
wings broader than long, wings jagged. Calyx often persistent, at the end
of the long tube.

"

One of the vars. above, of which I have only incomplete specimens
may btf referable to this species.

3. Combretum, L.

Usually large sarmentose shrubs (0. nannm is a dwarf
shrub) with opp. or sub.-opp., more rarely alt., entire leaves.

Fls. sra all in panichsd spikes or racemes, sometimes with
white petaloid bracts, polygamous. Hypanthium or recep-
tacle constricted above the ovary, urceolate or tubular above
and bearing 4-5 small sepals and as many, or 0, petals and
twice as many stamens in two series. Ovules 2-5 pendent.
Fr. with 4-5 angles or wings. Seed 1.

A. Fls. 5-merous. Fr. 5-winged .... 1. decandrunu

B. Fls. 4-merous. Fr. 4-winged

a. Hyp. not produced into a narrow tube above the
ovary.

large sarmentose shrub 2. ovalifolium.

Undershrub . . . . . . .3. nanum.

b. Hypanthium produced into a cylindrical tube above
the ovary 4. externum.

1. C. decandrum, Roxb. Phalando, Palandu, K. ;

Aten, S. ; Rateng, Kharw ; Gorunda, Oraon ?

A large scrambling climber, sometimes covering tb-j

highest trees and conspicuous from the large white bracts on
the inflorescence.

Very common especially along nalas. Fls. Nov.-Feby. Fr. April-June.

Innovations densely rusty villous. L. coriaceous oblong shortly
suddenly acuminate 3-5'' rarely attaining 6'' by 3', shining above, somewhat
appressed hairy or with tufts of hairs in the axils of the strong nerves
beneath. Spike* rusty villous \-V in large axillary and terminal panicles.
Eypth. urceolate £

v diam. densely pubescent, sepals ultimately reflexed.

Pet. ovate acuminate hairy. St. 10. Fr . 1-U", oblong or elliptic
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3. Combbetum.] 49. COMBRETACE&.

The leaves on the panicle turn white in Nov., while the buds are

unoponed.

2. C. ovalifolium, Roxb.

Habit of last ; with or without the white bracts. L. ovate to lanceolate

from an acute base, usually about 4|" by 3', shining, glabrous or slightly

hairy on midrib beneath. Raoemes lateral and terminal panicled. •

Calyx-tube glandular and slightly pubescent. Fr. i'' long and about

m broad nearly glabrous, 4-winged.

Ch. Nagpur, Train. Eare. Fl. Feby.-Mar. L. ttlri,
. dark red before

falling. DecFeby.

3. C. nanum, Ram. Phirtol-rel, Andaika> 2T,

An undershrub with woody rootstock, 1-2 f^et high with

numerous erect branches 1-2 feet high, opp. or *It. leaves and
rather dense racemes of white flowers. Fr. 1-1J", 4-winged,

of a pretty pink or red colour.

Dry burnt jungles, fire-lines, etc., Singbhum, Manbh^m, Camp.,
Hazaribagh, Ranchi, Palamau and probably in the other disttiots. New
shoots and flowers April-May. Fr. June-Aug. L. turn brilliant red in

Dec before falling.

L. young red then bright green, orbicular obovate to lanceolate

retuse or obtuse 2§" by 2" to 4" by fy". Petiole §". Racemet 4-8*. C.-tube

obconic Petals far exoeeding the sepals.

4. C. extensum, Roxb.

A scandent shrub. L. 4-8'' ovate or ell. acute, glabrous or nearly so,

punctate when young. Racemes dense lateral rarely divided, terminal,

Bub-paniculate usually elongate 4-6 7
long. Calyx-tube funnel-shajjed.

Petals narrow obovate. Fr. lg-
7 long and nearly as broad.

Chota Nagpur, Prain. I have not seen it. Fls. c. *.

Quisqualis indica, L. is a rambling sub-scandent shrub often

found in gardens. Fls. in spikes showy rose or scarlet with a very long
Blender hypanthium li-2^" long. Fr. dry 5-angled.

Fam. 50. UMBFLLIFERJB.

Herbs with fistular stems, compound (simple and kidney-

ihaped in the creeping Hydrocotyle asiatica, L.) leaves with
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a sheathing petiole, and small white or yellow, often

polygamous flowers tin simple or compound umbels, the

exterior flowers sometimes irregular with the outer petals

larger. Sepals superior, very small or 0. Pet. 5. St. 5 in

the male and herm. fl., epigynous. Disc large. Ovary 2-celled.'

Ovules- 1 in each cell. Fruit of 2 cocci (mericarps) separating

from a columella (carpophore.)

Bracteoles 3-4. Fruit strongly dorsally compressed . 1. Peucedanum.

Bracteoles 0-2. Fruit didymous, broader than long , 2. Pinvpinella.

1. Peucedanum, L.

1. P. nagpurense, Pram. TC™™dom. oponom, K. ;

oponom, S.

An erect stout herb 3-4| ft. high with a fusiform root,

polished siriated stems, and twice ternately-compound leaves.

Bracts or 1. Bracteoles 3-4 lanceolate below long caudate,

spreading and reflexed in fruit. Umbels terminal 2-3" diam.

Fls. |4" diam.

Forests, frequent in Singbhum, Manbhum, Palamau and S. P. Flo.

Oct.-Nov- Ft. Dec.

Lower petioles 8-12''. Lflts. ovate or rhomboid attaining 6" by 3|''

eoarsely serrate glabrous except the ribs beneath, upper very narrow.

Sepals minute. Petals green or brownish, oblong lanceolate with
an iuflexed tip. Mericarps |* elliptic-oblong truncate both ends, winged,
brown with the ridges white, 4 vittse (oil channels) on the outer and '6 on
the inner face. Carpophore 2-fid to the base.

The stems are used for shepherd's pipes (rotu). The root is used as
a stomachic.

2 Pimpinella, L.

1. P. Heyneana, Wall.

A slender erect branched herb 1-3 ft. high with glabrous

striated stem, and 1-2-ternately compound leaves. Bracts

0. Bracteoles or 1, rarely 2, setaceous, J
7

or less long.
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2. Pimpinella.] 50. JIMBFLLIFEBM. [1. Tbbvesia.

Umbels leaf-opposed 1J-3" diam. Fls. minute, scarcely $£
diam.

Damp places, common. Fls. Oct. Fr. Vec.-Jany.

Lower petioles 2". Ljits. rarely 2", finely doubly-serrate, lanceolate

or ovate-lane, shortly pubescent both sides. 8ep. 0. Pet white, with an
inflexed tip. Mericarps Ty smooth. Vittse 8.

Boot used in fever, Wood.

Fam. 51. ARALIACE^E.

Trees or shrubs, often scandent, with usually palmately-

nerved and lobed or digitate more rarely 1-3 pin ate leaves,

petioles with a sheathing base, stipulate or not. Fls. small

regular, 2-sexual or polygamous. Sepals small superior or

0. Petals 5 rarely 6-7, valvate or sub-imbricate. St. alt. with

the petals, inserted outside the epigynons disc. Ovary inferior

2-several-celled. Styles as many as the cells or united.

Ovule 1 in each cell, pendulous. Fruit usually drupaceous with
1 or more cells and seeds. Albumen sometimes ruminated.

Small tree. L. palmate (or young digitate) . . 1. Treresia*

Climbing shrub. L. digitate . .... 2. Heptapleurum.

Small tree. L. 2-3-pinnate .... .3. Heteropanax.

1, Trevesia, Vis.

1. T. palmata, Vis.

A small erect scarcely branched soft-wooded prickly tree

with hairy shoots, large palmate 6ub-orbicnlar leaves 1-2 ft.

diam. and white flowers in large panicles composed of

numerous umbels.

Valleys in Singbhum (e.g., Leda JBlock, Jui gara), rare. Fls. Jany-
Feby. Fr. May-June, Evergreen

Attaining 15 ft. Lobes of leaf sharply harshly serrate. Panicles 13

Sepals minute. Petals 8-10.
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51. ARALlACmJE.

2. Heptapleurum, Gaertn.

1. H-. venulOSUm, Seem. Sukriruya; Sukrirun, K. ;

Sunum jur, S.; Ban Simar, Beng.

A large climbing or epiphytic shrub attaining 3 ft. girth 1

with digitate 5-7-foliolate leaves, and pale or yellow flowers

in panicled umbels.

Valleys in Singbhum ; Hazaribagh ; S. P. ; Kurughat (Palamau). Fls.

May-June.

Lflts. unequal 2-6'' by 1-2*, -glabrous, acuminate. Petioles 3-6",

Pctiolules 1-2". Stipules oonnate within the petiole. Umbels \" diam.

racemed on the 5-8'' long branches of the short panicle. Braoteoles 0.

Calyx truncate. Pet. 5-6, 3-nerved. Ovary-cells as many. Styles 0.

3. Heteropanax, Seem.

1. H. fragrans, Seem. Rengebanam, K.

An erect small tree np to 2 ft. girth with enormons tri-pin-

nate leaves 3-4 ft. long and 2-3 ft. across, elliptic or ell. ovate

glabrous entire leaflets 3-7" long and small yellow flowers in

umbels on the branches of large panicles. Fruit a laterally

compressed 2-seeded berry.

Valleys <n Singbhum and S. P. near streams. Very common on
north aspects on the trap of the Bajmehal hills near Dharampur and
Morjhora. Fls. Dec. Evergreen.

Pinnae sometimes 4-5 often together with a single leaflet, at the

nodes of the main rachis. Lflts. with a short acumen, 1-7 on the ultimate

branches of the leaf, base usually rounded.

Fam. 53. CORNACfi^!.

Trees or shrubs with opp. or alt. simple exstipulate

leaves often basal-nerved. Fls. regular in cymes or panicles,

1 Clark says (Journal L. S. XXI, 252) " I noticed that Heptapleurum
aommences its life here (i.e., on Parasnath) as a scandent epiphyte, but
subsequently reaching the ground, it grows to a large size as a tree,

snd shows no signs of its early history."
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52. COPMACEM.

sometimes capitate. Sepals 4-10 superior or calyx-limb

truncate, persistent. Petals 4-10 or 0. -St. epigynous 1-3-

times as many as the petals. Epigynous disc usually conspic-

uous. Ovary inferior 1-4 celled. Style 1. Stigma capitate

or. branched. Ovule 1 in each cell pendulous (rarely 2-3).

Fruit generally a berry or drupe. Albumen copions fleshy

and embryo large with flat cotyledons. The endocarp,

sometimes infolded as a plate into the seed.

I., alt. St. 2-3-times as many as the petals. Ovary 1-celled. 1. Alangium.

1. Alanginin, Lamk.

1. A. Lamarckii, Thwaites. Ankol, K. ; Dhela, S.

Kharw. ; Kumri, Mai Pali. ; Akar-kanta, Beng.

A small bushy tree attaining 25 ft. usually thorny, with

oblong or elliptic leaves 3-6" by 1-2" pubescent when young,

moderate-sized white flowers in axillary fascicles or from
leafless axils. Petals 5.10. Stamens 20-30. Fr. §-§" ellip-

soid, black, succulent, with bony endocarp,. crowned by the

calyx, appearing ribbed when dried. Albumen not ruminate.

A. very common tree in waste ground and on the hills. Fls. March-
May. Fr. June-July. More or less leafless at the time of flowering.

New leaves appear May-June.

L. with unequal base, first pair of sec. n. at or near the base, upper
surface with pubescent nerves, beneath sparsely hairy and with gland
pits, or tufts of hairs in the axils of the sec. nerves. Sec. n. about 6 prs.,

tertiaries more or less parallel. Petiole £
v

. Calyx-limb minutely toothed.

Anthers very long and slender. Disc hirsute. Cotyledons flat with 3-

nerved base.

The fruit is eaten. The bark and root are used in jaundice. The
wood is strong.

Fam. 53. 0L4CACEE.

Trees, shrubs, undershrubs or climbers, sometimes root

parasites, with alt., simple, exstipulate entire leaves often

several-nerved at the base. Fls. regular, 1-2-sexual or

dioecious. Calyx (hypanthium) small, 4-6-toothed, or
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53. OLACACE&. [1. Olax.

obsolete, base free or adnate to the disc or ovary, in fruit

often enlarged and enclosing the fruit. Petals 4-6 free

br connate, valvate in bud, rarely imbricate. St. as many as

the petals (often only 3 fertile) and opposite to them or

2-3-times as many. Anthers 2-celled with longitudinal

dehiscence. Ovary free at the base or enclosed in the torus,

1-celled, or 2-5-celled at the base. Placentae usually free

axile from which 1 rarely 2 long anatropous ovules depend

into each loculns, or ovary 1-celled with 1 pendulous or

erect ovule. Style with small stigma. Fruit 1 -seeded

usually drupaceous, the placenta often embedded in a cleft of

the seed. Seed with a thin testa and copious albumen.

Embryo usually small and apical.

Stamens more than the petals, calyx accrescent . • .1. Olax.

Stsmens isomerous with the petals alternating with stamin-

odes or disc glands.

Bracts orbicular caducous. Fls. slender pedicelled . . 2. Opilia.

Bracts minute subulate. Fls. sessile . . . .3. Cavxjera.

1. Olax, L.

Calyx very small in flower, truncate^ greatly enlarging

in fruit and more or less enclosing it. Petals or perianth

leaves 5-6. Stamens 9-12, occasionally fewer, usually 3

fertile, the rest staminodes. Ovary free, 1-celled or at the

base 3-celled. Ovules 3, linear pendulous from the apex of

the free central placenta, two soon abortive. Drupe surround-

ed by the accrescent fleshy calyx(or hypanthium). Embryo
minute.

(The fertile ovule pushes the central plaoenta to one side, so that

the latter appears as an ascending basal funicle in fruit).

A considerable shrub usually scandent . . . .1. scandem.

A dwarf undershrub 2. nana.

1. 0. SCandens, Roxb. Rimil, Rimil-biri, K.\ Hund, S.;

Koko aru, Beng.
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1. Olax.] 53. OLACACEM. [2. Opilia

Sometimes an erect shrub,1 usually scandent with woody
trunk attaining 1 ft. diam. with pubescent branchlets and
white flowers in short axillary racemes. Fruit yellow fleshy,

J" diam. more than half enclosed in the truncate calyx.

Stony ground, especially near ravines, common. Singbhum, Manbhnm
and throughout Ch. Nagpur. S. P. Pis. April-June. Fr. Oct.-Dec. Ever-
green.

Rarely thorny. L somewhat distichous, coriaceous elliptic or ell.-

ovate or oblong, obtuse, with rounded base, attaining 3" by If , rarely 4|"

by If". Sec. n. slender, not raised, lowest close jbo the base. Petioles h-Y'

pubescent. Fls. on short pedicels, often distichous sometimes panided
from leaf suppression. Calyx ciliate. Petals narrow, $-$'' long. St. 7-10

at base of corolla, only 3-5 fertile, staminodes 2-fid. Diso thin, cupular.

The fruit is eaten. It is insipid and somewhat viscous. A sherbert

is made from it in Hazaribagh.

9: 0. nana, Wall. Merom-met', S.

A suffruticose perennial with a woody rootstock, sending

up annually erect strict herbaceous shoots 1-2 ft. high with

Bub-sessile oblong-lanceolate or linear-oblong leaves and
solitary axillary small white flowers.

Open places, and scrub jungles, Manbhum. Fls. May. Fr. May.

Shoots striate. L. glabrous, reaching 3' by |-f" obtuse. Peduncles \''

long. Fls. \'' white when expanded, buds oblong. Calyx rudimentary

in flower, growing up and enclosing the fruit with a fleshy scarlet

covering. Petals 3 linear-oblong. Fertile St. 3, Stmnds. 3, white 2-fid.

Fruit (with calyx) h'
1 diam., oblong or obovoid.

2. Opilia, Roxb.

1.0. amentacea, Roxb.

A scandent shrub with fulvous-tomentose branchlets and

lanceolate or lanceolate-ovate leaves. Fls. very small green-

ish slender-pedicelled in threes, racemose, concealed when
young by orbicular-rhomboid ciliate bracts which are arranged

in catkin-like axillary and extra axillary spikes f-lj* long.

1 A root parasite. Vide Studies in Root Parasitism by C. A. Barber,

Memoirs of the Department of Agriculture in India, Botanical Series,

Vol. II, No. IV.
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2. Opilia.] 53. 0LACACE2E.

Calyx-tube nearly obsolete, annular. Filaments 5 veiy
slender alternating with 5 large green fleshy dise lobes. Fr.

globose or ellipsoid, tomentose (at least when young).

Singbhum, Saranda forest in open grassy places. Santal Parganahs
(Kuskia, Gamble). Fls. April-May. Fr. July.

L. H-4" long mostly acuminate, rather coriaceous, with distinct fino

and irregular sec. n. usually, over 5 pairs, tertiaries distinct reticulate.

Petiole TVi"* Racemes solitary or clustered with pubescent or tomentose
rachis. Pedicels £''. Tepals 5 yellowish. St. opposite the tepals. Anths.
versatile. Drupe about f

w pedicelled.

3. Cansjera, Juss.

1. C. Rheedii, Gmel.

A large, usually scandent, shrub1 with pubescent, sometimes
very green and lenticellate, branches and shining ovate or

lanceolate-ovate leaves. Fls. very small yellowish sessile

tomentose, subtended by minute subulate bracts on tomentose

spikes f-1" long. Calyx-tube obsolete. Filaments 4-5 slender

slightly adnate to the perianth-tube, alternating with 4-5

subulate staminodes (or disc lobes). Fr. a fleshy scarlet

ellipsoid drupe with thin hard endocarp.

Along ravines and near water. Singhbhum and S. P. (east of
Chandna). Monghyr. Fls. Nov.'Dec. Fr. April-May.

L. 1|" by I" to 4£" by 2", mostly acuminate, often minutely translucent-

dotted, somewhat puberulous beneath when young. Sec. n. rarely over 5
pairs, of which the first 1 2 prs. 'lose to the often oblique base, tertiaries

very indistinct. Petiole tVs"' Fta. 2-sexual. Perianth tubular-campanu-
late £" long with 4-5 recurved lobes. Drupe J-i" sessile (it often appears
long-peduncled from only a single terminal flower at the end of the spike
developing fruit).

Fam. 54. LORANTHACEiE.

Green parasitic shrubs attaching themselves by means of

haustoria to the branches of other woody plants, with opp.

or alt. simple entire leaves, or leaves reduced to scales and

1 A root parasite, vide loo. cit. Vol. II, No. 5.
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54. LOUANTBACE&. [1. Lobaki-hus.

their functions assumed by the flattened green branches. Fls.

from very small, regular and incon9picuous, to brightly

coloured and with a tendency to zygomorphy, 1-2 sexual.

Ovary completely sunk in the floral axis and united with it,

the axis sometimes growing up as an entire or toothed ring

f" calycuius "). Perianth sepaloid or petaloid of 4-6 leaves

free or on a perianth tube. Stamens as many as the per.

leaves and opp. to them. Ovule and placenta not differen-

tiated, completely filling the ovary, with usually 1 rarely 2-3

embryo sacs. Fruit baccate, rarely drupaceous with a viscid

inner layer, by means of which it becomes adherent to the

future host.

Calyculus present. Fls. 2-sexual, often conspicuous . 1. Loranthus.

-Calyculus 0. Fla. 1-sexual, inconspicuous . • .2. Viscum.

1. Loranthus, L.

L. opp. or alternate usually broad. Perianth usually

more or less tubular with free or connate tepals, St. epiphyl-

lous. Anthers adnate or versatile.

A. Fls. in tomento8e fascicles or sub-racemose. Bracte-
oles 0. (Bracts present in all).

L. under 3'' broad, base rarely sub-cordate usually
cuneate 1. scurrula.

L. over 3'' broad, base cordate or rounded . . • 2. cordifolius.

B. Fls. distincly raoemed.

Bracteoles 0. Calyculus tubular toothed . . .3. longiflorus.

Bracteoles 2 connate. Calyculus entire . . .4. globosus.

1. L. SCUrmla, L. Huring sum, K. ; Banda, S., R.

A tufted epiphytic shrub, young parts with a brown
stellate or scaly tomentum. L. ovate-oblong or elliptic 2" by
1" to 4* by 2J", young rusty, mature often glabrous. Fls. in

sub-racemose fascicles or contracted racemes axillary and

clustered at the old nodes. Perianth tomentose |-f" l°Dg
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1. Lobanthus.J 54. LOBANTHACEM.

green split with 4 linear lobes £-T
3
ff
" long, filaments bright

red. Fr. clavate J" stellate.

Common throughout the area, chiefly on Woodfordia and Wendlandia.

Fls. Nov.-Jany. Fr. Bec.-Jany.

L, obtuse or sub-acute, base usually cuneate and decurrent on the

£4V long petiole.' Sec. n. 4-5-prs. faint. Peduncles up to £" long^ Bract

minute ovate-acuminate. Calyculus minute entire. Per.-tuhe inflated

below.

(When quite ripe the outer oovering of the fruit consisting of an
epidermis, a parenchymatous tissue with little chlorophyll and an inner

sheath of very fine cells becomes detached leaving "a somewhat 4-gonous

clavate body probably corresponding to the seed. This has an outer

transparent very small celled layer and an inner thicker tissue very rich in

chlorophyll which secretes the mucous).

2. L. CordifoliuS) Wall. Ichac' banda, 8.

As Sir J. D. Hooker remarks, this is scarcely more than

a variety -of L. scurrula, differing in its greater size, more
rounded and cordate leaves and the copious white tomentum,

which gives it a very different aspect from the ordinary state

of L. scurrula.

Hazaribagh ; Manbhum, Camp. ? (Campbell's plant L. buddleioides, a
synonymn for this, may be L. scurrula, which he does not mention. The
vernacular name means the Loranthus whioh grows on the Woodfordia.)

Fls. Bee.

3. L. longiflorilS, Desr. Sum, K. ; Banda, 8., IT., etc.

A. shrub, glabrous (exc, sometimes the puberulons

racemes). L. variable in shape and size, usually about 3-7*.

Fls. in axillary and extra axillary racemes 1-4" long. Peri-

anth 1-2" long slender red and orange with 5 linear-oblong

often green lobes. Fruit oblong J" glabrous crowned with

the calyculus.

The commonest Loranthus, found on a large variety of trees including

the Sal. Fls. Nov.-Feby.

4. L. globosus, Roxb.

A quite glabrous shrub with elliptic-lanceolate sub-acute

or acuminate leaves* very obscurely nerved and 3-7 fls. |"
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1. Lobanthus.] U, LORANTEACEJE. [2. Vjscttm.

long in short axillary racemes, and from the leaf scars. Peri-
anth-tube oblong 5-6 angled inflated even in bad with 5-6 lin-
ear spathulate lobes nearly as long as the tube. Fr. globose.

Manbhum, Oamp.l Fls. April.

2. Visciim, L. Mistletoe.

L. opp. sometimes reduced to scales. Fls. small or
minute, solitary or fascicled. Perianth leaves 3-4. Anthers
sessile adnate to the perianth leaves, opening by pores;

A. Branches leafly.

L. lanceolate or elliptic aoute. Fruit oblong . 1. monoicum.
L. obovate to oblong obtuse. Fruit globose . * . 2. orientate.

B. Branches flattened, leafless 3 articulatum.

1. V. monoicum, Roxb.

A shrub with slender terete branches compressed at the
ends, narrowly elliptic often oblique (or obliquely ovate, Prain)
leaves 1|" by §" to 3" by 1J" rarely attaining 5", and minute
greenish flowers in sessile, or very Bhortly-peduneled fascicles

at all the nodes. Fr. oblong J" green polished with white
veins.

Manbhum, on HelictereB Isora, Camp . (The Pantal name quoted by
"Wood, viz., Pet chamra Banda merely means this) ; Pitorea (Ranchi)
Wood-, SantalP. Fls. Nov-Dec Fr. Jany.

2 V. orientale, WHU.
A shrub with terete greenish 2-3-chotomons or sub-verti-

cillate branches, obovate or ell.-oblong (or, linear-oblong,

F.B.I.) leaves about If" by •§" or less, with a mat surface, and
usually slightly crimped margins. Small yellowish flowers

T
l
¥" long sessile in axillary and terminal sessile or stalked

fascicles. Fr. globose nearly J" diam.

Singbhum (on Zizyphus, Croton and other trees). Hazaribagh at

Lunkta, Wood ;
' also in the Damuda valley, Manbhum, Camp. Fls-

May-June. Fr. Nov.
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2. Viscum.] 54. LORANTHACEJE. [1. Santalum.

Branchlets ridged and grooved. L. rarely 2\" subsessile. Peduncles 0-$''.

Heads usually 3-5-fld. subtended by 2 boat-shaped bracts connate at base
sometimes heads compound and bracts in decussate pairs. Per leaves 4
3y long.

Campbell says this plant is believed to derive its medicinal properties
from the tree on which it grows, and these are therefore as numerous as
its hosts.

3. V- articulatum, Burnt. Katkom janga, 8.

A leafless shrab with sap-green striate often sub-verticil-
late flattened branches contracted at the nodes. Internodes
1-2" by -sVC^P *p i" m one

.

form which I have not seen in our
area). Fls. minute, fascicled at the nodes with cup-shaped
bracts, 3-4-merous.

Common, Singrbhum ; Hazaribagh, esp. on Diospyros ; Manbhum, very
common on Bassia and Diospyros and several other trees, Camp. • Kur-
irandi reserve, Palamau, Gamble. \Fls. Dec-Jany.

'

Fam. 55. SAOTALACEjE.

1. Santalum, L.

1. S. album, L. Sandal-wood.

A small glabrous evergreen tree, a hemi-parasite-like
Loranthus, but terrestrial with haustoria attached to the roots
of trees. L. opp. 1-2J" long elliptic or ovate-lanceolate acute
or sub-acute. Fls. small in terminal trichotomous panicles
perianth •£" diam. at first pale then deep red rotate. Fr. a
fleshy globose shining black drnpe.

Collected by the Revd. A. Campbell on Parasnath. Pis. March.
Fr. Nov.

Fls. regular 2-sexual. Perianth campanulate with 4-5 spreading
lobes, with a tuft of hair behind the stamens which are inserted opp.
the lobes on the margin of the disc which lines the tube. Ovary
perigynous at first, ultimately half inferior with long style and short
2-4-lobed stigma, 1-celled. Ovules 2-4 inserted below the summit of a
long free central placenta.
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SERIES C. [1. Pobtuiaca.

F»m. 56. PORTULACACEJE.

1. Portulaca, L.

Diffuse succulent herbs with alt., opp. or (below the

inflorescence) whorled leaves and small yellow (brilliantly

coloured in cult, species) solitary or clustered fls. Sep. (or

bracts ?) 2 connate below, the free part deciduous. Pet. 4-6

perigynous. St. 8-12 inserted with the petals. Ovary half-

inferior 1-celled. Style 3-8 fid. Ovules oc central. Cap-

sule transversely dehiscent.

Two common herbs largely used as vegetables are 1. P. oleracea,

L. Dalia : , Ho. % Mota uric 'alang, 8. 6-12" high with alt. cuneate

truncate leaves i-\\" whorled above.

2. P. quadrifida, L. Suni a : , Ho. Diffuse with ovate or ovate-

lanceolate opp. leaves H" and terminal solitary fla.

The beautiful little garden plant known ad Portulaca is a Brazilian

species.

Fam. 57. AMARANTACE^E.

Herbs, rarely shrubs with opposite or alternate simple,

exstipulate leaves and small white or green, dry, regular

flowers in simple or panicled spikes, cymes or clusters,

some of the flowers frequently more or less rudimentary or

altered. Bracts and 2 bracteoles scarious. Perianth-lobes

inferior 5 free (rarely 1-3) persistent, hyaline or scarious

imbricate in bud. St. 1-5 opposite the lobes, sometimes

with alternating staminodes, filaments connate below. Anths.

1- or 2-celled. Ovary 1-celled ; styles 1-3 ; ovules 1 or

more, often amphitropous, basal with capillary funicle. Fruit

usually a utricle, rarely a berry or capsule, seated on or

inclosed in the perianth. Seed erect compressed, with

angular or horse-shoe-shaped embryo surrounding a mealy

albumen.

Ovules few or many. Bambling shrub with red berries . 1 . Deeringia

.

Ovale 1 erect.

Herbs with alt. leaves and 1-sexual fls. . . . 2. Amarantu$.

Herb with alt. leaves and 2-sexual fla. 3. Bigera.

378



57. AUABANTACEM. [2. Amabantus.

Ovule 1 suspended from a basal funicle.

Fls. clustered with rudimentary one reduced

to hooked awns 4. Pupalia.

FIb. all perfect. Perianth lobes spinescent . 5. Achyranth.es,

Fls. all perfect. Perianth lobes Boft . . .6. Aerua.

Celosia cristata, L. often with a cockscomb-shaped inflores-

cence is common in gardens, and Celosia argentea, L. with white
or pink scarious flowers in spikes, is a common weed (Sirgit arak S.)
whose leaves are eaten. There are also other weeds of the order not
described here, e.g., Alternantbera.

1. Deeringia, R. Br.

1. D. eelosioides, Br. Latman, E. ; Gola mohani, Beng.

A rambling or sub-scandent shrub with arching branches
alt. petioled leaves, and small greenish white flowers in
panicled spikes. Conspicuous in fruit by the numerous small
scarlet berries \-^'

f
diam., containing small black seeds.

Only seen by me, in Chota Nagpur, in the low lands of Palamau
near the Sone. Fls.^pt. Fr. Vec.-Jany.

L. ovate or ovate-lanceolate acuminate. Fls. £" diam. 2-sexual.
Stamens 5 (4-5, F.B.I.) connate at the base. An annular hypogynous disc
also present. Stigmas 2-4.

2. Aaiarantus, L.

Herbs with alt. leaves and small greenish 1-sexual flowers
in axillary or panicled-spiked clusters. Sepals 2-5, and st.

as many without staminodes. Stigma 2-3. Utricle com-
pressed. Embryo annular.

1. A. spinosus, Lt Januma : , Eo. ; Janum Ara, if.

An erect glabrous copiously oranched weed armed with
sharp axillary spines and bearing axillary olusters and long*

terminal often panicled spikes of green 1-sexual flowers.

A very common weed. In all districts. Fls. and Fr. most of the year.

Stems preen, red or striped 1-3 ft. L. \-4>" long narrowed into the
slender petiole.
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2. Amarantus.] 57. AMABANTAQEM. [4. Pupalia.

The leaves are eaten. The ash of the plant is used as a dye.

The numerous species of Amarantus are known generically 88
Leper ara (or a: in Ho.) in Kol, and Gandhari arak , in 8. e.g.,

A. giganteus, Konig is marang leper a : , A. gangeticus, L. is ara
leper a : , or naguri leper a

:
, according to variety, etc., etc.

Digera arveusis, Forsh. Kari Gaadhari, 8. is an erect or prostrate

herb with long-petioled ovate leaves and axillary loog spikes of small

pink flowers. Fls. distant i
7 long, 2 outer tepals cymbiform, 3 inner deep-

magenta broadly-oblong. Bracteoles with forked g^een fleshy scales in

their axils (imperfect flowers ?). Very common, used as a pot-herb. Fls.,

Fr. r. s.

4. Pupalia, Juss.

Herbs or undersbrubs with opposite leaves and small

greenish flowers in spiked clusters, Outer fls. in the cluster

reduced to awns bearing stellately spreading hooked bristles.

St. 5. Staminodes 0. Style slender, stigma capitellate.

1. P. lappacea, Moq. Kuya-duya, Beng.

A pubescent or tomentose undershrub with long

straggling branches, shortly petioled softly pubescent ovate-

oblong leaves, Chiefly noticeable from the barbed heads of

fruits ¥ diam. which tenaciously adhere to the clothes.

Eocky places in Palamau. Fls. Sept.-Oct. Fr. Nov.-Dec.

L. 2-1" with acute base. The heads consist of perfect flowers with
densely wooly 3-nerved sepals, and stalked stellate spines in threes with
a persistent bract from below their point of origin, the whole on a tough
peduncle. The number of such spines is 4-7 in a whorl.

2. P. atropurpurea, Moq.

A herb with long straggling branches, distant pairs of

petioled shining leaves and green flowers, about 2 perfect in

globose clusters J-
J* diam. along a spike, with a number of

sterile ones, which develop in fruit into stellately spreading

red hooked bristles.

Waste ground, esp. edges of fields and jungles in grassy placea
frequent. Singbhum, etc. Fls., Fr. Nov.-Jany,
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4. Fupalia.] '57. AMARdNTACEJE. [6. Mztji.

Branchea glabrous or roughly pubesoent. L. 1-4'^ovate or ell. acute
apiculate, narrowed into the petiole. Spikes reaching 1 foot, globose

sessile clusters distant. Bracts pungent. Sepals 3-nerved wooly at base
and sides, sparsely hairy on back, pungent.

Achyranthes aspera, L. Sitir Kedn, M. ; Chipchirit', S. ; Apang,
Beng., is a common weed with opp. leaves and long spikes of flowers, which
are soon deflexed and very troublesome in fruit from the spinescent
bracts, bracteoles and perianth segments running into the hand and
adhering to the clothes.

Var. porphyristachya.is sub-soandent and common in the forest. Pis.,

Fr. Oct.-Jany.

6. jErua, Forsk.

Herbs or undershrubs, sometimes climbing, with alt., opp.

or whorled leaves and small or minnte flowers in solitary or

panicled dense spikes. Perianth segments 4-5, short

membranons, all or the 3 inner wooly, Filaments connate

at base into a cnp with intervening staminodes. Stigmas 1

capitellate or 2. Fruit a utricle or circumscissile capsule

with coriaceous apex.

1. A. SCandens, Wall. Nuriya, Beng.

Stem woody below with branches 2-4' ft. high or sub-

ecandent, pubeBcent or hoary-tomentoBe. L. alt., or opp,

and alt., elliptic or ell. lane, lower attaining 6'' by 2J", upper

often only 1". Fls. white in dense oblong axillary, terminal

and panicled spikes |-2" long.

Forests, not unfrequent, Singbhum, Hazaribagh, etc.,Fl., Fr. March-
Dec.

Stems striate. L. sub-acuminate, base deourrent on the short

petiole. Sec. n. about 8 prs. Fls. 4-5 on short branches of the spike,

each subtended by a hyaline shortly aWned bract A* long exactly resem-
bling the wooly or villous softly aristate sepals. Capsule thin rupturing
irregulary transversely. Seeds black.smooth.

2. A. Ianata, Juss.

Branches many from a woody rootstock, erect or prostrate, hoary
tomentose about 1 ft. with small alt. elliptic to orbicular leaves ^-l

7

and numerous axillary spikes £-£" long of small wooly flowers.

A common weed. Fls., Fr. Nov.-Jany.

381



6. -Eeua.] 57. AMARANTACEJE. [1. Basblla,

3. A. MonsoHia, Mart, is a small plant with opposite or 3-nately

whorled filiform leaves \-l" and solitary or sub-paaicled peduncled
spikes 4-1" long of rose-coloured flowers. Hazaribagh in Sal forest. Fls.

Itov-Dec.

Fam. 58. CHENOPODIACE^.

Herbs or shrubs with alt. simple exstipulate leaves and

small usually regular 1-2-sexual flowers. Calyx herbaceous

or membranous of 3-5 free or connate sepals or 2 or in the

female. Pet. 0. St. usually 5 opposite the sepals nearly

always free at base, hypogynous or perigynous, anths.; 2-celled.

Ovary 1-celled, stigmas 2-4. Ovule 1 basal or lateral

campylotropous, Fr. a utricle enclosed in the often enlarged

fleshy calyx. Seed alb. or exalb. Embryo, curved, annular

or spiral.

The cultivated Beet and Spinach belong to this family, and two or

three weeds which are used as pot herbs.

1. Basella, L.

- 1. B. rubra, L. Utu a :, Ho. ; Pui, H.

A fleshy twining much branched herb with ovate shining

rather , fleshy leaves and small sessile pinkish fleshy

flowers' in distant spikes, succeeded by ovoid pointed black

1-seeded berries (utricle enclosed in the fleshy perianth) \*

diam.

Grown on trellises and hedges in all Ch. Nag. villages. Fls., Fr.

March-Dec.

Stems often red. L. H" by IV to 3" by 2" slightly acuminate with

straight or rounded base. Spikes $-3" long with fleshy rachis. Fls.

2-sexual, urceolate, with a smatt green braot and 2 adnate coloured

bracteolea. Perianf ?i 5-fid, fleshy with deep purple j nice in fruit. St. 5

perigynous. Styles 3.

A pot-herb.
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1. Polygonum.] [1. Pipbb.

Fam. 59. POLYGONACEJE.

1. Polygonum, L.

Herbs or rarely undershrubs with alt. simple, entire

rarely lobed sometimes gland-dotted leaves and ocreate

stipules. Fls. small 2-sexual clustered, clusters axillary or

in spiciform racemes, with ochreate bracts and bracteoles.

Perianth 4-5-partite, more or less enlarged or sometimes
fleshy in fruit which it encloses. St. 5-8 rarely fewer, free,

often wider at the base and adnate to the perianth base or an
annular disc. Ovary free with 2-3 free, or more or less

connate, styles and 1 erect orthotropous ovule. Fr.
compressed or 3-quetrous, with a hard pericarp.

Ten species of the genus occur in Chota Nagpur, but they
are of no forest importance. Several, however, are used as
pot-herbs, and medicines. Among them—

P. plebejum, Br. Mania, Muni ara K. ; Mnic', 8. A very common
diffusely branched prostrate herb with piak flowers in the axils of the
leaves, is eaten both by human beings, as a sag, and by horses. It
resembles in appearence our English Knot-grass.

P. glabrum, Willd. Sauriarac', 8 An erect species 3-4 ft. high
growing in marshy places |" thick and woody below, with lanceolate i

acuminate leaves about 5£" by f (attaining 10'' by 2'' in luxuriant
plants") dotted glabrous shining narrowed into a very short petiole.
Stipules truncate not ciliated. Spikes dense pinkish 1J-3'' long about
2-5 in a panicle. 8t. 6-8. Style 2-fid. Fls. Dec.-Jany. Eaten as a sag.

To the Polygonace» belongs the beautiful Mexican climber
Antigonon leptopus, H. and Am., with palmately-nerv. d leaves which
at the ends of the shoots are often modified into tendrils. Fls. bright
pink. Three outer tepals accrescent in fruit. Common in gardens.

Fam. 60. PIPERACEjE.

1. Piper, L. Pepper.

Shrubs or herbs sometimes scandent, with swollen nodes,

simple alt. entire often unequal-sided aromatic basal-nerved

gland- dotted stipulate leaves and minute dioecious Sowers in
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1. Pipeb.] 60. P1PEUACEM. [1. Abistolochia.

leaf-opposed or terminal spikes. Spikes usually with thick

rachis and peltate bracts sometimes adnate to and decurrenfc

on the rachis. Perianth 0. Stamens usually 2-3, rarely 1,

4 or 6. Ovary 1-celled, with 2-5 stigmas. Ovule 1 erect

orthotropous. Fruit fleshy.

1. P. longum, L. Narjom red, Ralli red, K. ; Ralli, S.

Long pepper.

A creeping and ramblimg herb with distant alt. long-

petioled or sessile cordate shining leaves with a seven-nerved

base. M. spikes yellow about 3" long. F. spikes J-f*.

Moist places tinder dense shade in Singbhum (Saranda and Porahat)
Manbhnm, Camp.-, S. P., (Silingi) not common. Fls. Aug.-Dec. Ft.

Jany.-Feby.

Quite glabrous, or pubescent above. Lower leaves V by 4'' deeply

cordate acute with petiole 3 7
. Upper smaller and narrower nearly

sessile and amplexicaul. Peduncles 1-1|. Bracts stalked peltate.

Fruiting spikes sub-erect with berries Ty diam.

Both the root and fruit are used medicinally. They are stimulant

and carminative, and used for cough. Campbell says that the root is

used to ferment rice beer.

Piper Betle, L. The Pan is occasionally cultivated in grass green

houses in Palamau.

Fam. 61. ARISTOLOCHIACE^E.

1. Aristoloclria, L.

Climbing herbs or shrubs with simple entire alternate

exstipulate leaves, usually palmi-nerved with cordate base.

Base of petiole dilated or decurrent on the stem. Flowers

2-sexual very zygomorphic, haplostemonous with petaloid

gamopetalous perianth tube inflated at the base and

constricted above the staminal column, hairy within. St. 6

fused into a column (gynostenium)with the style above the

inferior 6-celled ovary. Placentas parietal meeting in tbe

axis. Ovules many horizontal. Fruit capsular, usually

dehiscing from the base.

384



1. Abistolochia.] 61. ABISTOLOCHIACEM.

1. A. indica L. Gad, 8.

A glabrous shrub with a woody rootstock, slender sulcata

branches, menibranoas, panduriform leaves (L. variable from
linear to obovate-oblong, F.B.I.) , and greenish flowers

usually 2 or more on a peduncle with slatey-purple

(C. B. Clarke) or brownish (F. B. I.) lip. Capsule 1J-2" long,

oblong, grooved. Seeds winged.

Santal Parganahs, Sundarpahari, Haslett ! Fie. Juue-Aug. Fr. Dee.

L. 2-4" by 1-2'', always broadest above the middle, mostly
acuminate. Basai nerves 1 or 2 on each side of the mid-rib. Petiole
slender %-*'. Perianth straight, tnbe shortly funnel-shaped with oblique
trumpet-shaped mouth and short oblong obtuse lip.

Boxburgh says the root is nauseously bitter. Haslett says that
it is used as a cure for snakebite. This is probably from a fancied
resemblance of the flower to the head of a serpent, and is interesting
inasmuch as several species have enjoyed a similar reputation in both
North and South America (f. Solereder).

2. A. braeteata, Rets.

Stem slender decumbent or trailing with a long slender rootstock and
striate branches 12-18'' long, reniform or broadly-cordate leaves 1%-Z"
both ways and petiole 1-1|". FU. solitary on a bracteate peduncle ; lip
erect linear dark-purple with revolute edges. Fruit V ovate grooved.

Chota Nagpur according to Wood's list (without locality; , but I havo
seen no specimens from our area.

Fain, PROTEACE;E.

A large non-Indian family of which there are some 590
Australian species, the remainder being chiefly African. To
it beloDgs Grevillea robusta, A. Gunn., which is often planted
though not growing well in Chota Nagpur. It bears golden-
yellow spikes of flowers in April-May.

Fam. 63. URTICACEjE.

Herbs, shrubs, or small trees without milky juice, some-
tiir}8 with stinging hairs. L. alt., rarely opposite (spp. of
£oBHmeria and others not of C. N.) with usually 3-nerved



62. VRTICACBM. [ 2. Gieabdiitia.

base and often marked by opaqne dots (dne to cystoliths).

Stipules usually membranous, sometimes intrapetiolar. Fls.

1-sexual in cymes or clusters which are sometimes spicate.

Sep. 4-5 free or nnited into a tnbe in the female, sometimes
2-3-merons or 0. St. one opposite each sepal. Ovary 1-celled,

1-carpellary with 1 erect orthotropons ovnle. Fr. a utricle,

ometimes enclosed or girt by the enlarged fleshy perianth.

Flfl. cymose 2-5-merous.

F. calyx campanulate 4-lob ed. L. (in C. N. sp.j entire

or nearly so . 1. Laportea.

F. perianth tubular 2-3-toothed. L. distinctly serrate . 2. Girardinia.

Fla. fascicled, clusters sometimes spic ate.

Shrubs. Fls. clusters spicate. L. toothed . . .3. Bmhmeria.

Herbs. Fls. clusters axillary. L. entire • •- . 4. Pouzohia.

1. Laportea, liand

l. L. crenulata, Gaud.

A soft stemmed shrab 3-8 ft. with white stotlt branches,

large shining elliptic peimi-nerved leaves and greenish flowers

in divaricate cymes. Utricle inflated white.

Deep shady ravines m the Karampoda forest. Evergreen. Fls. Sept.-

Oct* Fr. Nov -Dec.

L. 12" by 1|* or more, quite entire in C. N. specimens, minutely
pustular and with few scattered hairs. Inflorescence covered with hairs.

The sting of this nettle is most virulent, the effects sometimes lasting
for days and producing sleeplessness and fever. It has been noted,
however ^Hook. I|im. Jour, and by others), that it is worst in the autumn,
and indeed I have often found it quite innocuous at some times of the
year. This is due to the fact that the hairs are deciduous, and they are
especially abundant on the inflorescence. While catting coupe lines in
Nov. in the Sikkim Terai where the plant is abundant, the coolies have
been attacked with sneezing, catarrh and ultimately vertigo from, appa-
rently, inhaling the numeroua minute hairs.

£. Girardinia, Gaud.

1. G. zeylanica, Decaisne. Syn. G. heteropbylla, var.

xeylanica, F.B.I. Nettle.
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2. Gibabdiuu.] 62. URTICACEJE. [ 3. Bcehmebia.

A sufiruticose herb 4-6 ft. high covered all over with

stout stinging bristles, with coarsely lobed and serrate leaves

4-8" long and broad, and clustered flowers, the M. mostly in

sub-cylindric spiciform cymes from the lower axils, the

F. in somewhat reaiform compact panicles from the upper

axils.

Chota Nagpur, Train. Fls., Fr., in the cold season.

"The bark abounds in fine, white, glossy, silk-like, strong fibres."

Roxburgh.

3. Boehmeria, Jacq.

ShrubB or small trees with opp. or alt.- toothed leaves

S-nerved at the base and flowers in clusters which are

axillary or spiked or the spikes panicied. Sep. 3-5 in M.,
calyx tubular 2-4-toothed in th9 F. Stigma filiform per-

sistent.

L. tery long, narrow-lanceolate . • .1. macrophylla.

L. broadly ovate or elliptic . . . .2. scabrella.

1. B. macn Dhylla, Bon.

A large shrub easily recognized by its long opposite

narrow serrulate leaves and globose clusters of flowers in long
drooping spikes.

Deep shady ravines in Saranda, very rare. Fls. Sept.

Twigs strigoae. L. 6'' by 1'' to 15* by 3j'', strongly 3-nerved, candate,
reticulate nervulea depressed above raised beneath. Petiole f-3\ Spikes
about as long as the leaves.

2. B. scabrella. Gaud. Syn. B. plafcyphylla, Don. var.

Bcabrella, WeddP

• Fide Bengal Plan+a, but the Saranda form is rather B. platyphyila

var 9- of Weddel's monograph, and var. macros fcacbya of Eew Herb.
Weddel's var. macrostachya has pendulous spikes. Tbe very rugose
leaved form (scabrella of C B. Clarke) is ch icily confined to Parasnath.
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3. Bohxxsia.] 62. URTICACEJE.

A shrub 4-10 ft. with sub-strigose branches large elliptic

or ovate obtuse to acuminate leaves 4-8'' by 3-6* and minute
clusters of flowers in erect or inclined spikes attaining 1 ft.

in length.

Bavines on the Porahat plateau as well as in Saranda, not common,
". in H&z&ribagh. Fls., Fr. 8ept.-Jany.

L. opposite 3-nerved scaberolons both sides, crenate-dentate, dotted
with cystolitha. Base obtuse to sab-cordate. Petiole 2-6''.

Yield* a good fibre.

The Faraanath plant has the leaves very areolate beneath and rela-

tively ahorter petioles.

4. Pouzoizia, Gaud.

Pouzolzia differs from Bcehmeria by the leaves being

usually (always in our species) entire and the style articulate

to the ovary and deciduous. The M. sepals have often

abruptly inflexed tips, so that the buds appear abruptly trun-

cate or shouldered.

1. P. indiea, Gaud, is a perennial herb with creeping rootstock and
long weak branches found on moist banks and sides of rivers. It has
ecabrid stems and alt. small basally 3-nerved leaves (with only 1 pair

above the banal) and minute axillary greenish fls. M. buds globose and
fcpienlate, str%ose.

SL P.pentandra, Benn., is suffruticose with trailing stems and
ascending often bright red slender branches and numerous close alt.

email ovate floral leaves barely 5 ' long upwards. M. buds truncate. The
acbene is samaroid with two lateral concave wings and a dorsal fleshy

lobe. Biver banks.

3. P. aurieulata, Wight, is a tall erect perennial with alt. leaves
%&* long, several-nerved above the base and buds not truncate.

4. P. hirta, Bassk., is a slender sub-erect or decumbent herb or
snbMBcandeut, with opp. leaves and truncate buds. Both the last are very

Fam. 63. ULMACEJB.

Trees or shrubs without milky juice with alt. simple dis-

tichous stipulate leaves. Fls. small 1-2-sexual with a 4-9-

lobed perianth. St. as many as and opposite to the perianth



63. ULMACE&. [1. Holoptilea

obee, rarely twice as many. Ovary 1 -rarely 2-celled

Styles 2 free, or connate, or stigmas two sessile. Ovule 1 in

each cell, pendulous. Seeds exalbuminous.

1. Fls. appearing before the leaves. L.

entire. Fr. a samara - . . 1. Holoptelea.

2. Fr. drupaceous. Fls. in the axils of deve-

loped leaves, cymose . . .2. Trema.

1. Holoptelea, Planch.

1. H. integrifolia, Panch. Chilbil, Kharw. ; Charha.

S. ; Churla, Mai Pah.

A large or small, tree (according to locality), in some
states somewhat resembling a beech. L. ell. or ovate entire

(or toothed or crenate in very young trees) usually 2" by 1£*

to 4^" by 2j". Fls. green in very numerous fascicles or short

racemes on the leafless branches. Samara bfoadly elliptic 1*,

on a slender articulate pedicel, notched between the two
stigmas.

Usually in valleys, Manbhum and Hazaribagh scarce ; Santal Parga-
nahs ; Palamau, common. Occurs also on the hills in Palamau in a
Btnnted form. It flowers March or April, the flowers cnly last a few
days, and the fruit is ripe by the end of May when the tree is in full leaf.

The small hill form does not produce its leaves till June.

Twigs white. Young shoots and leaves beneath tomentose. L.

usually glabrescent shortly acuminate or cuspidate, base rounded, oblique
or slightly cordate, sec. n. 5-7 prs. raised beneath, very reticulate between
the lowest 2-5 usually quite close to the base. Petiole J-f*- Stipules

linear caducous, scarcely leaving a scar. M. and F.fls. in the same cluster.

Sep. and St. 4-8.

There are three, if not four, very distinct forms which require further

examination in different stages. They may be distinct species :—

o. Branchlets with raised round lenticels, puberulous. L. under

3V long, quickly glabrous (May), base oblique or rounded or

only in few sub-cordate. Petiole slender %-*''.

& Branchlets with few scarcely raised lenticels, glabrons or pub«r-
ulous. L. mostly up to 5^'' or 6'' rather membranous, pub-
escent beneath (at least up to July). Base sub-cordate, at

unequal. Petiole only £4"« This closely corresponds to

Thwaites No. 2381 from Ceylon, called var. tomentosa in

Kew Herb
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y- Twigs very pubescent hiding the lenticels. L. rather coriaceous
3-4v lonsr, base distinctly cordate, beneath tomentose with
stout raised nerves and tip very obtuse or with very obtuse
short ousp. Petiole3 &-§*' stout. It has somewhat the faeies
of a Cordia, from which, however, the L. can at once be
distinguished by the nerves looping within the margin, while
in Cordia they run into the. margin* or are excurrent.

Eastern Palamau °ud Western Hazaribagh.

o". The shrubby form of the Palamau hills has not been collected in
mature leaf. It has a very white bark, and some of the
twigs have circular raised lenticels. The young leaves are
very tomentose.

2. Trema, Lour.

Usually small trees -with the leaves serrate, 3-7-basal*

nerved and often oblique, small green flowers in axillary

cymes, and fruit a small drupe seated on the persistent calyx.

Fls. dioecious, monoecious or polygamous, 4-5-merous. Ovary
1-celled, 1-ovuled. Style 2-fid. Fruit a small ovoid drupe.

L. silky beneath, base oblique. Twigs ad-

pressed-pubescent. Cymes lax . L orientalis.

L. tomentose beneath or silky, base oblique.

Twigs with spreading pubescence, cymes
aense Var. amboinensis.

I*. scabrid beneath, base sub-regular . . 2. politoria.

1. T. OrientaliS, Bl. Roronga, K. ; Jhawar, S. ; Rukni,

Kharw. ; Kokoara, jrfal. Pah.

A fast-growing tree attaining 35 ft. marked with stipular

scars, with bifarioas ovate or ovate-lanceolate caudate leaves

3-6" long, mostly very oblique at the base, more or less white

or silvery beneath with silky hairs and scabrid or not above.

Panicles usually much branched and ultimately longer than

the petioles.

Throughout the area, chiefly in moist valleys, jels., Fr. Nov.-April.

Var. «* = T. amboinensis, Bl. There are two specimens so named from

C. N. in the CaL Herb., one from Manbhum, and one from Parasnath
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collected "by Clarke. These only differ from T. orientalis by the somewhat
more spreading pubescence and smaller denser cymes, which are, how*
ever, still young. Another specimen found by me on Parasnath, and other-
wise similar had large laxer cymes (f ''). Singbhum, Valleys in Saranda.
It can be distinguished from the type by the beautiful whiteness of the
leaves beneath (T. orientalis is green or silvery beneath) and by the
ehagginess of the pubescence. The veins are sometimes red.

2. T. politoria, Planch. Kaksi (from the rongti leaves>,

E.; Tila, Kharw.

A small tree attaining abont 25 ft. with pubescent twigs,

stifi oblong or ovate-lanceolate serrulate leaves 2-4" long,

scabrous both sides, and compact cymes usually shorter than
the petiole.

Frequent, often on roadsides. Fls. Aug.-Sept. Fr. March. Evergreen.
L. with a rounded or cordate base acute or somewhat acuminate, thinly

hairy on the secondary and tertiary nerves, not silky between, and reti-

culations not raised beneath as usually in T. orientalis. Stipules longer
than the J-J" petiole.

.

The rough leaves are sometimes used for polishing wood, and tne
fruits are made into an acid jam.

Fam. 64. HORACES.

Treea or shrubs usually with milky juice, sometimes
climbing or epiphytic, with alt. (rarely opp. eg. Ficus
hispida) simple, frequently dotted,1 stipulate leaves. Stipules
in some genera.sheathing and caducous leading a permanent
circular nodal scar. Fls. small greenish, usually in dense
inflorescences, often crowded on or inside (as in the figs) a
fleshy receptacle formed of the aggregate axes, unisexual,

mon- or di-cecious. Sep. usually 4, seldom 2-6 in the male,
free or connate. St, isomerous opp. the sepals or only one
(in Artocarpus and some Ficus)." Ovary 1-celled of 2 carpels

with one pendulous anatropous or amphitropous ovule. Fr.

1 Dots due to cvstoliths and not therefore pellucid.
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small, an achene or drupe, frequently aggregate into large

fleshy psendocarps from the growth of the axis or perianth.

Fls. not enclosed in, nor on, broad fleshy receptacles.

M. . in peduncled heads. F. 1-few, peduncled . . 1 Btreblw.

M. and F. fl. in catkin-like spikes 2. Morut.

Fls. crowded on, or enolobed in broad fleshy receptacles.

Fls. on the outside of globose or clavate receptacles . 3. Artocarpus.

Fls. enclosed in the receptacles (Becepts, Figs) • . 4. Ficus.

1. Strebius, Lour.

1. S. asper, Low. Kakasa (rough), Ote, Ripi-chum.

K. ; also Soor, Ho.1
; Sahra, 8.

A small tree with tough stringy bark, rigid very scabrid

rhombic ell. or obovate leaves 2-4", male capitula J-
J" diam.

Y. fl. long-peduncled inconspicuous "with 2 very long styles,

perianth yellow fleshy in fruit.

Not uncommon in valleys, throughout the area. Evergreen, new L. in

March. Fls. March-May. Fr. May-June.

Juice very slightly milky in the cold weather. L. slightly toothed,

acuminate, scabrid both sides, sub-sessile. Peduncles i-%" in both sexes

axillary and from leaf-scars, 1-4 together. F- fl. usually surrounded at the
base by 3 bracts, and the ovary enclosed in the perianth. Ftx. t with a
thin coriaceous pericarp, £'' diam, including the succulent perianth.

Often grazed down by goats.

Morus indica, L. Indian Mulberry and M. laevigata, Wall., are
both sometimes cultivated ; the latter is a tree with a slender cylindrical

spike of pale yellow fruits. The fleshy part is the enlarged perianth.

1 This is the same word as " Soroa " M. applied to Garcinia Cowa, but
as it is apparently allied to the Santal name and to tie " Sahora " of the
Curcakpur hills, it probably belongs to Strebius. Hara saijang, Sukri
saijang, sometimes quoted mean bullock's ribs, pig's ribs respectively and
are names often applied to Anogeissus acuminata, and to many trees wit)*

prominent side nerves.
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3. Artocarpng, Forst.

Trees with large coriaceous leaves, those of seedling*

often quite different from the adult, being usually deeply

lobed or pinnatifid while the adult are usually entire.

Stipules leaving a circular scar, very large and coriaceous

and sheathing the inflorescence on flowering shoots, or small

in some species. Perianth of male 2-4-lobed or -partite, of

F. tubular, sunk in the receptacle.

1. A. Lakoocha, Boxb. Daho, Dahu 2L, 8., S.

A mod.-sized tree with large ell. or ovate obtuse or shortly

acuminate leaves 6-10". M. inflorescence ellipsoid or globose

I" diam. deciduoas. F. inflor. irregularly sub-globose 2-4*.

Frequent in villages throughout the area ; truly wild in the Saranda
hills, Singbhum ; in the Manbhum forests, Camp* ; Ranchi (Damuda-
ghats) ; Hazaribagh (Parasnath). Sub-deciduous March. Ho. and new lea/

April. Fr. May and Oct.-Nov. (There appears to be two periods).

Branchlets tomentose. L. pubescent or tomentose beneath with 8-12

pre. of sec. n. Petiole £-1". Stvpules %'
t lanceolate. The fruit is eaten.

2. A. illtegrifolia, L. Poros, K. {fide Gamble) ; Kathal,

E. ; Kauthar, if., S. The Jack-fruit.

Cultivated throughout the area, but not growing well in the drier parts

of Singbhum and Palamau ; abundant on the plateaux and the S.P . The
wood largely used for the large native drums (dumung). Fls. Decr.-Feby.

Fr. r.8.

A native of the Western Ghats.

On flowering shoots eaoh pair of large conttupiicate stipules bears a
naked inflorescence.'a lateral bud, and the succeeding leaf and its stipules,

the bud continues the branching in a similar manner, and so does the

succeeding leaf, so that the Jack fruits are complicate^ panicled.

4. Ficus, L. Fig.

Trees or shrubs, often epiphytic when young, sometimes

scandent. Stipules sheathing the bnd and leaving a circalar

scar on falling. Mouth of recept closed by bracts. Fls.

mon-rarely di-oecious and recepts usually^ androgynous.
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in male, sometimes imperfect

Style often lateral with entire

Sep. 2-6 more or less connate

in fern. St. 1 or 2 rarely 3-6.

or 2- fid. stigma.

Note.—Special fem. fl. (Gall fls.) with reduced styles are used by
certain Chalcididse in which to lay their eggs. The mature insects in

escaping from the recepts brush against the M. fl. which frequently occupy
a zone near the mouth of the reoept, and so carry away the pollen.

L Eecepts cauline or rameal, olustered or on special

scaly more or less leafless branches ; rarely also a
few among the leaves.

a. Shrub. L. narrow-lanceolate

b. Trees. Recepts mostly on short leafless cauline

branches.

L. under 4" broad, more or less ovate or

oblong, alt. . . .

L. 4-12'' broad, broadly ovate or sub-

orbicular, alt. .....
L. under 47 broad, some or all opposite.

Eecepts fascicled

c. Bebepts usually on long leafless branches.

L. ^-sagittate .

II. Eecepts 1-2 (sometimes more in gibboea) axillary, or

from the leaf scars just below the foliage.

1. Eecepts distinctly stalked (sometimes sessile in

glabella).

a. More or less scabrid or tomentose. Seo. n.

3-5 prs. above basal.

L. broad sub-rhomboid. Bracts at base of

peduncle . • . ...
L. ell. or ovate. Bracts at base of peduncle

.

Soandent shrub often rooting at the nodes.

Bracts near top of peduncle . . .

b. Glabrous (or young parts pubescent in

glabella) and smooth. Sec. n. over 5 prs.

Bracts at base of peduncle. L. oblong •

Bract's at base of recept. Petiole under, 1".

Sec. n. close, over 10 prs. . -

Bracts at base of recept. Petiole, over 1".

Sec. n. distant, rarely 10 prs. .
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1. lanceolata.

2. glomerata.

3. Roxburghii.

4. hispida.

5. Cunia,

6. gibbosa.

6a. cuspidifera.

7. scandens.

8. nervosa.

9. glabella.

10. infectoria.
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2. Beoepts sessile.

a. Petiole i-3" long, or £rd length of leaf. L.

glabrons.

t Stipules \" or less.

L. narrow-ovate or oblong-ovate . . . .10. infectoria.

tt Stipules over %".

L. ovate gradually tapering ; base not cordate . 11. Rurrvphii.

L. ovate suddenly acuminate or cuspidate, base
often cordate .... ... 12. Arnottiana.

L. caudate acuminate with tail half as long as
rest of blade . 13. religiosa.

b. Petiole short, less than 1"

i. Glabrous. Seo. n. very fine and numerous,
or intermediate nearly as strong.

L. oblong or ell.-oblong, base narrowly sub-cordate 9. glabella.

L. broad, obtuse or obtusely cuspidate, base
cuneate 14. retusa.

L. broad, cuspidate or acuminate, base obtuse or

rounded 15. Benjamjina.

ii. Pubescent or tomentose, or if glabrescent
sec. n. few and strong.

L. beneath and recepts permanently tomentose . 16. tomentosa.

L. beneath and recepts glabrescent or puberu-
lous 17. bengalensis.

1. F. lanceolata, Sam, Gara Loa, K. (but this name is

also applied to Trewia).

A glabrons shrub 3-5 ft., usually with prostrate brarjchea

lanceolate acuminate leaves 3|-7" by J-l|" dotted beneath,

Kec«pts 5-6 clustered on short lateral branches, 1J-2
7
diam.

In the rocky beds of streams, Singbhum and S. P., not common. Fr.
June.

L. sometimes remotely toothed narrow-lanceolate or narrow-oblong,
base 3-nerved rounded. Petiole £-f ''. Recepts reddish flattened at top,

young more or less ribbed and warted. Fed. V much swollen at top in
ripe fruit.

Fruit very palatable.

2. F. glomerata, Boxb. Loa, K. ; S. ; Gular, Kharw. ;

Jagidambar, Being.
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A mod.-sized. tree with ovate, ovate-lane, or ell. dark-green

leaves 4-7§" by 1£-3J" narrowed to an obtuse or sub-acute tip.

Recepts 1-lJ" diam. globose or pyriform pubescent on cauline

and rameal branches which may be 2 ft. long, occasionally

axillary recepts are found as well.

A common fig in valleys and northern slopes throughout the area

Beoepts ripen May-June. It is deciduous Oct.-Nov. and renews its leaves

ir Deer, or Jany. !

Buds pubescent L. pale beneath and pubescent on the nerves, base

rounded rarely acute, 3-nerved, sec. n. 4-7 prs. Peti. f-lf" pubescent.

Stipules i-l".

Fruits eaten.

8. F. Roxburghii, Wall. Gara Sosokera, Ho, ; Kota, M,

A handsome low spreading tree with very large cordate

leaves reaching 18" by 12" pubescent beneath with a 5-7-nerved

Daee. Recepts 2" diam. with pednncles 2-3* clustered on

canline knobs or short leafless branches.

Along streams above 1,500 ft. in Saranda (Kumbia Jhora) and on the

Porahat plateau. Kochang, Wood and Gamble. Fr. April-Sept. Ever-

green.

L. usually more or less repand-toother1

A good fodder, and fruits eaten.

4, F. hispida, L. Sosokera, K. ;
Kotang, M. ; SetaPodo,

S. ; Dumar, Kharw. ; Poroh, Mai Pah.

A tree 10-25 ft. high with thick hollow branchlets, easily

distinguished by always having some or all of its leaves

opposite. Recepts numerous fascicled on both the trunk and

branches or on leafless drooping branches or also axillary.

Along nalas, throughout the area, not very common. Fr. Jany.-Fely.

L. ovate-oblong 4-12" by 2-5£" scabrid above and hispid beneath.

.Eecept* V diam. yellowish and hispid when ripe. Fr. eaten.

Bark yields a fibre.

5. F. Cunia. Earn. Aie, Eo.; Podho, Ari, if.j Hor
Podo, 8
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A small or mocL-sized tree easily recognized by its short
petioled leaves with a semi-sagittate base. Kecepts in pairs

or clusters on long (often several feet) usually leafless droop-
ing branches, especially near the root.

Common, esp. near nalas and on cool northern slopes. Recepts bono
" of the year, ripe May-June. Evergreen, or leafless in May.

L. 6-15'' long, ell. or oblong-lanceolate, entire or serrate. BtipuUt
f-1*. RecepU |-£", red-brown or quite white, eaten.

Lac is often cultivated on the branches, sold at as. 2 per seer in

-6. P. gibbosa, Bl. Snb-sp. parasitica.

A large epiphyte frequently becoming an independent tree,

with large sub-rhomboid leaves 2J-8* very hispid above and
paler pubescent beneath with 4-5 prs. prominent sec. n. above
the 3-nerved base. Recepts J-§* diam. fascicled or in pairs

densely hispid, with prominent umbo.

Chiefly on the Porahat plateau in Singbhnm ; on gneiss rocks at
Tati;heria (Hazaribagh) ; Kuru ghat (Palaman).

Ft. Feby.-April.

L. with few large reticulations and inconspicuous ones between. Peti.

rr -

Snb-sp. cuspidifera, Miq. (Sp.) Var.

A large epiphyte, or erect with obovate or ell. leaves up to 8* by 3|*
very stiff, hispidulous beneath, cuspidate or acuminate, base euneate.
Receptg £", 1-2 axillary or from leaf soars, pyriform, puberulou3, narrowed
into slender pubescent pedicels £-5" long which have 3 minute «w»i»*t«
bracts at their base. S. P. , January.

7. F. scahdens, Roxb. Madhur lata, 8.

A shrub creeping or climbing on rocks or trees with ovate
acute leaves 2* by 1* to 4" by 2f. Recepts ? by Jf yellow- -

ish-brown, pubernlous or hicpid, umbo small depressed at

top, pedicel J*.

Valleys in Singbhnm ; Manbhum Campbell ; and S. P., but rare ;
Parasnath, on northern side, common. Becepts Jany.-May.

New shoots rusty. L. pale beneath between the very reticulate smmk
green nervules; base rounded 3-nerved, about 2-5 pes. see. n. above
the basal, looping within the margin. Petiole J-f\
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8. F. nervosa, Both

A usually straight tree about 30 ft. Twigs mouse-coloured
with appressed tomentnm. L. oblong or oblanceolate cuspidate

very dark and shining above attaining 10" by 4', but usually

smaller. Becepts sub-globose |-iV diam. axillary and
from leaf scars on slender pedicels §-^" long.

Chiefly along nalas, Singbhum, S. P. Becepts Jany.-April. Ever-
green.

L. somewhat bullate, glabrous except some fine hairs along the
mid-rib. Sec. n. 5-11 prs. looped within the margin. .

9. F. glabella, Bl. var. affinis. Putkul, Ho.

A tree with oblong or ovate-lanceolate acuminate or

cuspidate leaves with close sec. n. and intermediate nearly

as strong, and small white or yellowish (ripe purple ?

F.B.I.) recepts solitary or in pairs sub-sessile or on slender

pedicels chiefly from the leaf scars.

Kocky ravines (Komsai Lor, Oraibnru valley, etc.) in Singbhum.
Becepts Jany.-May.

Larger leaves £| by 2", baee acute or obtuse, eec. n. 7-14 prs. with
intermediate scarcely finer, parallel and reticulate, and fine reticulations

.-raised above between the loops and the fine cartilaginous margin.
Peti. £ |". Recepts |-J* diam. umbonate with deciduous basal bracts.

Peduncle &$''.

10. F. infectoria, Boxb. Baswesa, Pepe Hissa, Jojo

Hissa, K. ; Pakare, S., Pakar, H. ; Beng.

A tree with long-petioled glabrous oblong or oblong-

ovate sharply acuminate or cuspidate leaves 3" by 1£" to 7" by
oj" with distant distinct sec. n. above a 3 nerved obtuse

rounded rarely sub-cordate base. Eecepts |~|* diam.* globose

or sub-pyriform whitish sessile or pedicelled.

Form 1. Chiefly in rooky ravines, Singbhum. S. P. (Silingi jhora).
Becepts Jany.-Feby.

* -2!>'' fide King in Annals of Calcutta Botanic Gardens. Gamble's
KodeTma specimen has L 3|~5£" with sub-cordate base and 5-6 pre. sec.

n. Petioles 2-2£". Eocepts £" subsessile. This is nearly typical.
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A small tree. L. about 4£" by 2£ " abruptly shortly caudate, margins
undulate, sec. n. about 9 prs. looped within the margin, very reticulate
between. Petiole slender whitish 14-21". Recepts §-|' diam. sub-
globose with 3 short orbicular bracts at base. Pedicel very stout i-$"
pubescent. Fruits eaten.

Form 2. Chiefly in cultivated lands and villages. Recepts Deer.-
June. More or less deciduous, new leaves appear in the hot weather.

A large tree. L. up to 7£" by 3f '' oblong to ovate-lanceolate witb
petioles l£-3^". Becepts white globose-pvrifom f diam. Pedicel
puberulous. The leaf base is sometimes cuneate on the petiole on rapidly
growing shoots.

The Kol name is uncertain, sometimes it is cailed Barsa Hesa. The
fruit is eaten.

11. P. Rumphii, Bl. Duranga Hesa, K.

A spreading mod.-sized. tree with ovate or broadly ovate
leaves gradually taperiug to the acuminate tip and with
straight or obtuse not cordate base. Recepts oblong-obovoid

J" long sessile from a very broad base, in pairs axillary and
from leaf scars.

Along nalas frequent, Singbhum, Hazaribagh, etc. Often in village
lands and planted along roadsides where it does well, and is frequently
mistaken for the Pi pal. than which it is a much smaller and less handsome
tree. Recepts Jany.-March.

Twigs often puberulous. L. about 5-6" by 3-4" often confused with
the next from which it may be distinguished by the base hardly ever
cordate, by its longer gradual acumi nation, the ner^nles not areolate
with fine reticulations, and by the surface beiug miuut.ly punctnlate.
Petiole £rd to £uha as long as the blade, much stouter and stiffer than in
the true Pipal.

12. F. Arnottiaiia, Miq* G*njar, (f. Gamble) Duranga
Hesa, K. ; Sunum jor, S.

A small tree or sometimes a shrub with broadly ovate

leaves abruptly acuminate or cuspidate and with a cordate

base. Recepts 1-2 chiefly from leaf-scars globose -/V-i"
diam. globoee or pyiiform sub-sessile or stalked faintly

verrucose.

Chiefly on dry roctcs or in rocky places on dry hills, Singhbhnm.
Hasaribagh, etc.

Leafless April, new leaves in May reddish. Becepts March-June
black when ripe.
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L. about 6* by 4-4£'' with cusp only £-| ''» base with 3 strong and
2-4 muoh weaker ' nerves and 5-8 prs. of strong translucent straw-
oolonred sec. n. above the basal, looped within the cartilaginous margin,
very minutely reticulate between and outside the sec. n. Petiole about
half as long as leaf or rather longer. Stipules 1-2'' acuminate.

13. F. religiosa, L. Tepe Hesa, K. ; Hesak,' &;
Pipal, jB". The Pipal Tree.

A large tree, epiphytic when young, with broadly ovate

caudate-acuminate leaves with the long slender tail Jrd to

half the entire length of the leaf, slender petiole 3-4*

Recepts in axillary pair3 depressed-globose J" diam.

"Very common and often planted. Nearly deciduous. Eecepts
March-June.

The bark ie peculiarly pitted when old.1 The branches are much
lopped for fodder and the fruit is eaten.

14. F. retusa, L. Bnti Hesa, Chnman Hesa, K. ; Jir,

Beng.

A small or very large tree, epiphytic when yonng, witlf

rotund, obovate, oblanceolate or ell. leaves, always with a
cuneate' 3-nerved base and very slender sec. n. about 5-12

prs. with intermediate nearly as strong. Eecepts in axillary

pairs sessile divaricate sub-globose J-J* diam. with 2-3 basal

bracts.

Form a. L. 2" by V to 3'' by 2{'' obovate or broadly ell. with shortly
cuspidate obtuse apex and sec. n. few. Petioles i-\''. Recepts red to
purple when ripe \" diam.

Valleys in Singbhum, and Santal P. Eecepts Oct.-Nov.

Form /3. L. 2" by V to 5" by 2^'' mostly ell. with acute, sub-acuminate

or obtnse tip and 5-12 sec. n. Petiole J-J*. Recepts %•¥' diam. whitish
sub-verrncose, usually oniy 2-bracteate, often clustered above the leaves

as well as axillary. Usually in ravines or epiphytic, Siughbhum,
Hazaribagh, and Santal P. Becopts Feby.-May.

15. F. Benjamina, L. Pokaha, 8.

A very handsome largo tree with slender drooping

branches, broadly ell. or ovate abruptly acuminate or caudate

* The bark is said by Mr Innes to be ground, made into flour and
eaten in times of famine (at Balrampnr, Oudh).
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64. MORACE&. [ 4. Ficrs.

leaves with a rounded or obtnse base and very numerous fine

parallel sec. n. spreading from the mid-rib, those at the base

quite similar to the others. Recepts divaricate globose §-§*

diam., yellow or reddish when quite ripe, in axillary pairs,

sessile with a narrow base.

In valley 8, Singbhum, Hazaribagh, and Santd. P., but not common.
Evergreen. Kecepts ripen Jany.-May.

L. 2'' by 1" to 3J* by 2 V
. Main sec. n. are about 12 prs. scarcely

stronger than the numerous intermediate ones. Petiole £-1". Bracts 2

almost concealed by the base of the recept.

16. F. tomentosa, Bcxb. Janapa Hesa, K. ; Capakia

bare, S.; Barun, Kharw.

A large or small tree with tomentose or wooly branchlets

and frequently with thin aerial roots. L. very variable in

size, easily recognized by the more or less persistent tomentum

and very prominent venation beneath, by the cordate base

and a curious longitudinal glandular depression on the

mid-rib a little above the base beneath. Recepts white or

grey tomentose \-\" diam. globose sessile.

Among dry rocks, often on the most rocky and arid hillB, throughout

the area, occasionally on old buildings as on the PalamauFort. Ever-

green. Eecepts appear in the axils of the new leaves in June and
remain over a year, the old ones being at the leaf scars.

L. ell., oblong, ovate or somewhat obovate, 2\" by 2" to 8£" by 4**,

or V by b\", sec. n. 5-8 prs. above the many-nerved base.

17. F. bengalensis, L. Bai, Bo. ; Bare, M. S. ; Barh,

Kharw., R. ; Bor, Beng. The Banyan.

A large tree with the shoots pubescent when young,

branches sending down aerial roots which in favourable

localities become as thick as the parent stem. L. ovate to

elliptic obtuse with rounded or sub-cordate 3-5-nerved base,

old glabrous or slightly pubescent beneath. Recepts sessile

in pairs f-f" diam. scarlet when ripe puberulous.

Wild in the damper valleys of Singbhum and the S. P. Recepts may
be found all «he year round ;• they ripen abf ut April-May and again

Dec.-Jany. and are eaten. Nearly evergreen. Eenews leaves May-June.
The tree may be propagated by large cuttings.
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[1. Salix-

Fani. 65. SALICAC&E

1. Salix, L. Willow.

Trees or shrubs with simple alt. stipulate leaves and fls.

in 'dense spikes (catkins), each in the axil of a small bract,

dioecious (very rarely 2-sexual in solitary specimens).

Perianth 0, but 1 or 2 fleshy glands or scales Bituated

posteriorly, or post, and anterioily, at the base of the flower

may represent a perianth. (In S. tetrasperma 2 smaller

lateral glands are often added in the male). St. 2 or several,

fil. often connate at the base. Ovary of 2 rarely 3 combined
carpels and the same, number of stigmas, 1-celled. Seeds
few or many parietal, with a pencil of hairs from the

1, S- tetraspetma, Roxb. Nachal, K. ; Gada sigric',

Sunu^iikui (vide Hompnoia), S. ; Chihur, Kharw.

A tree, or in one form a shrub, with silkily-pubescent

shoots, lanceolate or oblanceolate t< ovate-lanceolate acumi-

nate leaves sparsely hairy and pale-glacuous beneath.

Catkins terminating the short lateral shoots, 11-4* long

pubescent. Disc, glands very broad.

Along rivers and streams, in all the districts, but nowhere very
common. Fls. Oct., on the new shoots. Seed ripens DecJawj. Deciduous
in Sept. In some districts of Bengal it flowers in the hot season !

L. about V by 1|" in the broader forms, but often only If by |" on
the flowering shoots, entire or crenate with rounded or acute base
Sec. n. very slender 10-19 prs. Petiole |f*. Bracts almost wo.oly 1*4**
much shorter than the 5-10 very slender filaments. Disc glands in the
male usually of a large anterior and posterior lobe and two small lateral

aide lobes, of the female (sometimes also of the male r) 1 semi-circular.
Capsules £'' pubescent or glabrous, on pedicels nearly as long as them-
selves. Style hardly any. Stigmas 4, or two 2-lobed.

There are two varieties well marked by habit. One a tree, with
narrow leaves, and pec. m scarcely visible beneath. Growing chiefly along
river banks. The other, a small tree or a shrub, with broader more
crenate leaves, and &oo. n. fine but raised beneatb. This also has
the semi-circular disc. Found along small streams, often in thick
forest.
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Sub-class II.—Sympetalae.

Fam. 66. PLlIHbAGmC^-ti.

Herbs or undershrnbs with alt. leaves and fls. in terminal

heads, spikes or panicles. Bracts usually sheathing the

flowers and with scarious margins. Calyx inferior, tubular,

5-10-ribbed, scarious. Petals 5, polypetalous or gamopeta-

lous. St. 5 opp. the petals. Ovary superior 1-celled, 5-

angnlar above; styles 5, free or only connate below. Ovule

1, pendulous from a basal funicle, anatropous. Fruit mem-
branons or the apex hardened, circamsciss or rupturing or

apex 5-valved.

Calyx glandular, fls. spicate, styles connate
except above 1. P lumbago.

1- P. zeylanica, L. Ciiar Kathi, Jog Kathi, S t

A shrub with long rambling green branches very glan-

dular above, pale green clustered leaves and long panicled

spikes of pretty long-tubed white flowers |-f" diam.

Among rocks on the Banchi plateau ; Manbhum, Camp- Fls. Bejpt-

Nov. Fr. Nov.

L. ovate or ovate oblong, the base suddenly narrow eu into a short

amplexicanl petiole. Calyx persistent \" densely covered with stalked

glands. Filaments slender free the whole length of the tube, with purple

anthers. Fruit as long as the calyx included E-angled. Seed large

albumiuous.

P. rosea, L-, with red flowers, and P. capensis. Thurib., a very
pretty plant with blue flowers, are often cultivated.

Fam. 67. JHYItsmCE^.

Shrubs or small trees with alt. simple exstipulate leaves

often with minute glands (generally red) on the leaves and
flowers. Fls. reg. often polygamous or dioecious. CalyxhyipO'

gynous or perigynons (Msesa), persistant and often enlarged

in fruit. Corolla polypetalous (some Kmbelia), or usually

gamopetalous with 4-5 petals and as many stamens opp.

the petals. Ovary 1-celled with few or many ovules on a
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67. MYBSINACEM [2. Embeii*.

swollen central placenta; style slender, stigma simple or

rarely lobed. Fruit usually a berry and 1-seeded or more

rarely many-seeded. Seed generally with an excavate base,

albumen pitted or ruminate, embryo transverse.

Calyx half perigynous. Corolla small gamopetalous. Berry

many-aeeded 1- Moesa.

Calyx hypogynous. Fruit 1-seeded.

Corolla nearly or quite polypetalous, very small white or

greenish . 2. Etrdielia.

CoroUa gamopetalous, small or mod.-sized, pink . . . 3. Ardisia.

1. MaeSfy Forsk.

1. M. indiCa, Wall. Syn. M. montana, A.R amjani

Beng.

A shrub 4-8 ft. high with markedly lenticellate branches

ell. ovate or ovate-lanceolate coarsely serrate leaves 3 {-6" by

]|-S" and small white flowers in simple or compound
racemes 1-3" long. Berry -rW diam. almost entirely enclosed

in the calyx-tube, ultimately sub-coriaceous.

Valleys on the Porahat and Ranehi plateaux. Kochang, Gamble ! Fls .

March-April. Fr. Aug.-Dec Evergreen.

L. acute to caudate-acuminate, shining above, pale beneath and nearly

glabrous with 6-7 prs. of sec. n. Fls. %' diam. Calyx-lobes sub-orbicnlar,

ciliate, lineate. 1 Petals veined sub-orbicuiar. Fil. very short on the

corolla-tube. Pedicels |" bracteate.

2. Embelia, Burm.

I. B. robusta, Boxb. Gointa mata, K. ; Bhahri, &
A shrub or small tree with light grey lenticellate branches,

ell. or obovate acuminate or obtuse leaves pale beneath and

small dioecious greenish-white flowers in axillary and extra-

axillary -racemes J-l
J" long. Fr. red sub-globose J

4" diam.

1 In the Koehang specimen, but only microscopically ciliate in other

Singbhum gpeciroenf^ and not lineate. The Singbhum plant, however,

appears to come nearest to M. indica as defined by Mez in his monograph

than to any of his other species.
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2. Embblia.] 57. MYBSINACEJE. [3. Ardisia.

with a crustaceonB epicarp and flesh^ endocarp, tipped by the

style.

Bather common througnout tinota Nagpur, esp. in open scrub jungles.

The branches in the type are glabrons. Fls. May-July. ~Fr. Dec.-Jany.

Twigs rusty pubescent or toroentose. L. very variable on the same
plant H-6'', entire or denticulate above, with a very short rusty some-
times.stellate pubescence esp. beneath, narrowed at base into the f-J" long
pubescent petiole, sec. n. 5-9 prs. Pedicels V'- Bracts shorter linear.

Calyx pubescent without •&]-' diam. ^deeply 5-lobed, glandular. Corolla

fr-£" diam. puberulous.

The fem. fl. has short imperfect epipetalous stamens-

3. Ardisia, Sw.

Small trees or shrubs. Fls. racemed or in nmbels with
small deciduous bracts. Calyx persistent, sometimes accres-

cent in frnit. Corolla 5-partite, often fleshy, petals acute
twisted to the right in bnd. Fil. very short with acute ovate-

lane, anthers. Ovules few. Berry with a large globose seed.

A shrub or small tree. Fls. over £" diam 1. solenacea.

A shrub. Fls, under £" diam. . . . . • . 2. depressa.

1. A. solenacea, Roxb. Syn. A. humilis, (F.B.I.) Gara
boi (the stream earring) K.

A small tree or shrub attaining 25 ft. with large bright

green rather fleshy leaves clustered towards the ends of the

branchlets and moderate-sized rose-cold, waxy flowers with

yellow stamens in peduncled axillary often contracted

racemes. Berry |-|" diam-» depressed-globose, black when
ripe.

Along the sides and beds of streams under shade, common. Fla.

April-May. Fr. Oct-Jany. Evergreen.

L. IS* obo^ate-oblong narrowed into a petiole ~±" long. Peduncles
1-3" stout, and raceme often 2-3". Fls. f-1*

2. A. depressa, Clarke.

A shrub 6-8 ft. with dark green obscurely-nerved wavy
leaves and small pinkish flowers in racemer'- umbels

Deep valleys in the Karamuoda forest, near stream*?. Very rare

405



3. Aedibia.1 67. MYRSIJXAQEM. [1. Sideboxylok,

- Fls. March-May.

Twig8 rusty tomentose as also to some extent are the petioles and
inflorescence. L. lanceolate or oblong-lanc. acuminate 2-4", beneath
with numerous scattered rusty scales or glands and few above, seen, very
fine numerous. Umbels cymose on peduncles 1-1* long, axillary or
clustered on small shoots. Pedicels -g-i". Calyx-lobes spreading pubes-
cent acute. Petals waxy white with pink or brown scales, \'' long. Berry
globose £'' diam. (fide F.B.L)

Fam. 68. SAPOTACE^l.

Trees or*shrubs often with milky juice, with the innova-
tions often rusty pubescent. L. alt. coriacious entire ; Sti~

pules or caducous. Fls. small or mod.-sized axillary (often

from leafless axils) and fascicled, bracts and bracteoles minute
or 0. Calyx persistent, lobes 4-8 imbricated, or 2-seriate with
the outer series valrate. Petals as many as, or 2-4-times as
many as, the calyx lobes. St, on the corolla-tube as many as

the petals and opp. to them or 2-3 seriate, if isomerous with
the petals then with alternating staminodes, Fil. short,

Ovary superior, 2-8-celled; style linear, stigma' a -point,

ovules solitary in each cell usually axile. Berry indehiscent,

1-8 seeded. Testa usually crustaceous. Embryo straight,

exalbuminous with large cotyledons, or albuminous ; radicle

inferior.

Calyx-lobes and petals each 5 and imbricate . . .1. Sideroxylon.

Calyx-lobes 4, 2-seriate, petals 6-12 . • . .2. Bassia.

Calyx-lobes 6-8, 2-seriate, petals 16-20, 2-3-seriate • 3. Mimusops.

1. Sideroxylon, L.

1. S. tomentosum, Boxo.

A small tree with tomentose twigs, and branches often

armed with straight spines §-§* long, with elliptic obovate

or oblanceolate leaves,- tomentose or very hairy beneath,

smallish white flowers solitary or fascicled from the old leaf

scars'-and yellowish sub-globose or ovoid fruit 1-1J" diam.

Valleys in the Latua and the Saranda forests* but not common ; S. P.
(stream near Bokra-band, Karcho, etc.) Fla. May-June, Fr. ripens the
following April.
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1. Sidbboxtlon.] 68. SATOTACEM [8. Mimusofs.

L. 3-6'' by l\-2\''. obtnse or suddenly acute, glabrescent above, base
narrowed into the %-\'' long petiole, sec. n. 912 prs. straight strong.
Pedicels ultimately reflexed. Calyx campanulate, 2 outer lobes pubescent
or tomentose ovate-oblong, inner narrower. Corolla tabular-campanulate
i-i'' long, petals twice as long as the tube. St. 5 alternating with a
corona of 5 ovate petaloid staminodes with filiform tips. Ovary tomen*
tose, 5-celled. Fr. with very bitter flesh. Seed 1 large deep brown com-
pressed with-a very thick testa, long hilum and copious albumen.

2. Bassia, L:

1- B. latifolia, Roxb. Madkom, Matkom, Mandukam,
K:> 8.; Mahua, E. The Mohwa,

A large or m. s. tree with low dense crown, pubescent

or tomentose twigs, large leaves clustered at the ends of the

branches with petioles 1-1 J" long and numerous ovoid-

campanulate cream-coloured flowers on long rusty- tomentose
pedicels clustered at the ends of the b^^ches, from the leaf-

scars. Berry ovoid 1-2'' long,

A well-known tree common throughont Chota Nagpur, but in the forestf

chiefly confined to the hills. Fls. Feby.-April. Fr. June-July. It is more
or less leafless at the time of flowering and the new leaves appear about
May.

L. 5-8" by 2%-3%'' shortly acuminate with 10-12 prs. of strcng sec.

nerves, tertiary n. strong. Corolla §''• fleshy with 7-14 short erect teeth,

^i. 20-30 3-seriate sub-sessile Seeds large 1-4 with thick fleshy coty-
ledons and no albumen.

Corollas eaten raw and cooked and are also eaten largely by animals.
A spirit (daru, H. ; arki. K.) is also distilled from them. The fruitis
eaten. A cooking and lighting oil (Kuindi sunum, S. ; dola, K.j is

expressed from ihe seeds (Kaiiidi, S.) The wood is good and used for
oil-mills, but living trees^are never felled by the Kols.

3. Mimusops, L.

1. M. EleDgi, L. Bokul, Beng.

A tree often cultivated, with phining plabrous broadly-oblong finely-

nerved leaves about 4V long with petioles J-f*. Via. white about V
diam. in fascicles with pubescent pedicels about as-long as or shorter than
petiole. Calyx segments 8 acuminate. Corolla-lobes 2-seriate, inner 8-10,

obovate-oblong, outer linear-oblcng. St. 8 alternating with lanceolate
staminodes, anthers acuminate hirsute. Berry narrowly ovoid or ellip-

soid, l
v long, orange, 1-seeded. Flesh eaten, very astringent when unripe.

Fla. April-May. Evergreen.
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[1. DlOSPYBOS,

Fam. 69. EBESACEiTC.

1. Diospyros, L.

Trees, rarely shrubs, with alternate (or sub-opp. oropp. in

D. tomentoaa) entire leaves with alt. sec. n, and small or m.
8. green, white, or yellowish, dioecious flowers ; the males in

3-more flowered cymes, the females usually solitary. Oalyx
8-5-lobed, often nearly to base, persistent and usually
enlarged in fruit. Corolla tubular, salver-shaped or campa-
nulate with lobes twisted to the right, M. fi. with 8-64
stamens, often in pairs, hypogynous, anthers linear, pis til]ode
present. F% fi. with 0-16 staminodes. Ovary 4-10-celled,

alternate dissepiments sometimes imperfect. Cells 1 -ovuled.

Styles short 2-4. Fr. a berry, sometimes nearly dry, 2-8-

seeded with usually remains of the suppressed cells. Seed*
oblong. Albumen ruminate (D. tomentosa and sometimes
D. sylvatica) or not.

L. oblong or oblong-bfaceolate tinder 47 pubescent,
base cordate 1. cordifolia.

L. ell. glabrous or glabrescent '3-6", r
acute or obtuse,

finely reticulate between the 7-11 prs. sec. n. . 2. montana.

L. ell. 4-8'' glabrous narrowed or acuminate both ends,
not finely reticulate between the 4«8 prs. slender
inarching sec. n. .... 3. sylvatica.

L. oblong or narrow-oblong 5-9'' glabrous, not acumi-
nate, base rounded, sec. n. not raised . . . 4. Embrycpicm.

L. oblong or ell -oblong 7- 10'' glabrous base sub-
obtuse or cuneate, sec. w, distinct raised beneath • 5. variegata.

L. in shape and size much as in 5, silvery silky beneath (discolor),

L. broadly-ell. to sub-orbicular with rounded base
4-12 7

, more or less hairy or tomentose beneath.
Nerves strong. Eeticulations impressed above . 6. tomentosa.

As in 6, but L. narrowed both ends Eeticulations
raised above • . 7. meianozylon.

1. D. Cordifolia, Roxb. Syn. D. montana of F.B.I.
(part). Bangab, Beng.

A small tree, sometimes spinose, with very rugose dark
hark, pubescent twigs and small oblong pubescent leaves 1-3*
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1. Diospybos.] 39. EBENACE&.

long with cordate or ronnded base. M. cymes usually 3-fld.

F. fls. solitary on Blender peduncles J-£" long. Sepals tri-

angular-ovate usually acuminate.

Pura'.ia, Manbhum, C. B. Clarice I Monghyr. Vis. April. Fr. ripens
following March-April. Deciduous. New leaves April. This tree is
easily separable in the forest from D. montana, Roxb. and indeed usually
also in the herbarium. It is rare in Chota Nagpur, but occurs also at
Monghyr close by.

1^. rarely attain 3±" by \{'', lanceolate or mostly oblong-ovate or ovate-
lanceo. Very small ones at base of twigs often obtuse. Sec. n. weak,
usually 1-3 prs. near base and 4-5 prs. above base. Peti. %-{''. M, fa
8-rarely more-fld. cymes, buds conical £''. 8t. about 8 prs. F. white,
turning brown below whitish above on drying, not black. Ped. £-£''.

Calyx f '' diam. lobes twice as long as tube, enlarged to \" not hardened in
fruit. Staminodes variable 9-13. Berry yellow globose not at all apicu-
late, about 1-1£'' diam. Flesh very bitter. Albumen somewhat
corrugate.

2. D. montana, Roxb. (includes D. Kanjilali, DutKie)*
Sakamhara, M. ; Saratiril, K. ; Gada terel, 8.-, Patwan, Kharw.

A small or m. s. tree rarely spinose, with smooth reddish
flaky bark, glabrous shoots and twigs, and ovate-oblong, ell.

or ell.-ovate glabrescent leaves 2-6" with obtuse rounded or
sub-acute base. M. fls. green in 3-5 or often more-fld. cymes.
Buds conical. F. fls. £-f" diam. solitary on peduncles which
rarely attain \" ('exceptionally however J"), sepals 4 broadly- or
ovate-oblong with rounded apex coriaceous in fruit.

Along rivers and nalas, frequent in Singbhum, Palamau and Santal
Parganahs ; Manbhum, Camp. ; also near Topchanchi, Hazaribagh (Sitagarh
hill, etc.) ; Eanchi, Clarice ; Eanchi ghats above Bamgarh ; Gangpur ; Santal
Parganahs iGhormanra, etc.)

Fls. April-June. Fr. Dec.-Feby. Deoiduoua.

Twigs sometimes puberulous in the form with pubescent leaves. L.
quickly glabrous or with a permanent minute pubescence beneath, at first

membranous ultimately coriaceous, obtuse or suddenly acute, more rarely
shortly acuminate, base rarely cordate or retuse, sec. n. 7-11 prs. from a
very broad mid-rib, raised beneath when old, the first 2-3 prs usually
close to base, very finely and evidently retica late between. Petiole $-£."

M . buds conical. St. about 16: F. Calyx flat without a distinct tube in
fruit, sep. 4 pubescent or puberulous, \'' in fruit sub-coriaceous ovate-
oblong spreading or reflexed. Petals purple-black when old. Ovary 8-

celled. Styles 4. Fr. 1" globose to somewhat oblong or with short
oonical tip, seeds 4-8 rarely 2. Albumen equable.
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69. EBENACEJZ. [1. Diospybos.

This tree attains 4 ft. girth, but is not much used. The leaves contain
much tannin and are used to kill fish. The form with leuvee pale or
minutely pubescent beneath is found in drier places as on shady sideB of
hills.

•(Note.— There may be two Bpeoies included here, but D. Kanplali as
described and fignred in Ind. For. XXXI, 307, appears to Dr. Hiern and
myself as almost typical montana of Roxburgh's figure and description.

The only positive characters that differ are in the number of staminodes,
but I find both number of stamens and esp. of staminodes a most variable
character, the latter may be 2, 4, or 8, the number of flowers in a cyme is

also very variable. D. cordifolia on the other hand is quite distinct as
Roxburgh described it, ( Vide also Addenda.)

3. D. sylvatica, Boxb. Gada tiril, gara tiril, K.; &.;

Maka kend, S, (but the true Maka kend is No. 4).
-

A tree sometimes large (60 ft. by 5 ft. girth) with smooth
black and white bark, twigs usually tubeiculate or pustulate

with lenticels, narrow elliptic or ell .-oblong generally acumi-
nate glabrescent leaves 4" by 2" to 8" by 3£* with cuneate or

sub-acute rarely obtuse base. M. fls. in small dense cymes,

cymes racemed, buds globose. F. fls. 1-3 together very
numerous, sub-sessile on a short very stout peduncle under •£*

long. Clusters often racemose. Calyx in fruit with a short

but distinct campannlate tube, sepals often only 3, sometimes

5, about §" long, broadly oblong obtuse, very coriaceous,

usually with reflexed margins. Fr. only ^-f" diam.

Singbhum, along streams, rather scarce. Santal Parganahs in similar
situations, frequent. Fls. April. Fr. Jany.-Feby.

Crown large and low. Twigs pubescent or glabrous. 2~ glabrous* or
puberulous on the ribs. Bee. n. 4hH prs. slender arching some distance
from margin, not finely reticulate between, first 2-3 prs. usually close to
base. Leaf-buds linear tomentose. Petiole 4-f". Sf. about 20. Fr. olive-
green globose or oblong glabrous or nearly so with broad base, very
rarely attaining f

7
, usually very numerous below the leaves, the calyx

circumsciss at base leaving the short nobbed pubescent peduncles. Seeds
1-4, testa with a crimson juice. Albumen ruminated or nearly equable.

4. D- Embryopteris, Pers. Gara tiril, Kendu, K.\ Makar
kenda, 8.'; Tend, Kharw.

A handsome tree with low spreading branches almost to

the ground, with smoethish black bark, coriaceous oblong or

narrowly oblong glabrous shining leaves 5'' by 11" to 8* by 2V
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1. Diospybos.] 69. EBFNACEJE.

or more, acute or obtuse with rounded base. M. fls. white
fragrant in axillary osually 4-fld. umbellate cymes, buds
ovoid-oblong with 4 small silky patches. F. fls. 1" diam.
solitary. Fruit covered with a deciduous red tomentum,
globose, 2^-3" diam.

Common along streams in the Singbhum valleys, rarer in Manbhum
and Palaman. Very rare now in the Santal Parganahs and chiefly in the
northern valleys. FL April-May. Fr. ripens the following April. Ever-
green, the new leaves which are bright crimson appear abont April.

Buds lanceolate silky. Sec. n. scarcely raised, soon inclined very obli-
quely forward, very reticulate. Petiole \-\'J . if. peduncles $-%'' pubes-
cent. Calyx urceolate silky. Corolla nearly £'' campanulate or urceolate
with short sub-orbicular lobes. St. 20-*3o or more, nl. in pairs from near
the base, pubescent. F. peduncles stout £". Sepals V' broadly ovate or
sub-orbicular, V in fruit foliaceous. Cor.-lobes 4-5, £'' diam. Seeds
about 8 large in pulp which is largely eaten by monkeys, sometimes by
human beings, but is said to produce great thirst. I fiti that it barns
the throat.

5. D- variegata, Kurz ?

A tree with smooth bark and pink blaze, very large oblong
or elliptic-oblong leaves mostly 10" by 3f", easily distinguished

from the last by the prominent 7-8 prs. of sec. n, raised

beneath, first spreading then more or less arched within the
margin, raised and reticulate nervules, and by the sub- obtuse
or cuneate base.

Found in ravines in the northern Santal Parganahs in January, but
I have been unable to procure flowers. It compares exactly with speci-
mens in the Sibpur Herbarium of D. variegata, Kurz, from Assam. Tim«
of flowering probably April-May.

The M. fls. of D. variegata are described as in very short sparingly
pubescent cymes -with a salver-shaped corolla nearly glabrous without
and with about 16 stamens.

T>. discolor, Willd. A specimen, from Eanchi, probably cultivated,
collected by Gamble has leaves 9' with numerous slendei.* nerves, easily
recognised by being silvery-silky beneath. Bears a large red velvety
edible fruit $]&. April. Ft. Dec.

6. D- tomentosa, $oxb. Terel, Tiril, K.t 84 Tend,
Kharw.; Kend, £T, Beng.

A small or sometimes a large tree with black rugose bark,
rusty-tomentose shoots and large broadly ovate leaves mostly
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1. Diosptbos.] 69. EBENACE&. [1. Symplocos.

with a rounded base, which are permanently more or less to-

mentose pubescent or hairy beneath. M. fls. in pedunoled

tomentose simple and branched cymes with narrow-ellipsoid

buds ¥ long. F. solitary, the calyx, with wavy reflexed margins

to the short broad lobes, 1" diam. in fruit. Fr. I«l|* diam,

smooth and yellowish when ripe.

One of the commonest trees throughout the area, often small in scrub

jungle, sometimes attains 6 ft. girth with a long clean bole in virgin forest.

It reproduces itself copiously from root-suckers on cultivated lands, and
coppices freely. Fls. May. Fr. ripens the following May. Evergreen.

L. 4'' by 2\" to 8
7 by 5'' vary from elliptic to orbicular on the same tree

tip obtuse or rounded, old coriaceous with usually impressed tertiary

nerves and rugose appearance above, rarely glabrescent. Sec. n. 9-12

prs., often branched and irregular. M., Calyx funnel-shaped, acutely-

toothed ; St. about 16, connective pilose. Fr. solitary axillary sub-sessile,

globose to ovoid, densely hairy when young, 3-4-seeded. Albumen
ruminate.

The black heart-wood is used for carving in the S. P . G. Mission school

at Chaibassa. The wood emits showers of sparks when burnt. The
fruit is excellent eating when just ripe.

7. D. melanoxylon, Roxb. Is included in Wood's list

and said to be common in scrub juDgle. All the speci-

mens in the Cal. Herb, labelled D. melanoxylon from Chota

Nagpur appear to me to be D. tomentosa. Brandis, however,

unites the two in his Forest Flora and, I think, correctly.

At Kew there is a specimen labelled D. melanoxylon collected by C. B.
Clarke from Ranchi 2,000 ft. dated 22nd Oct. 1873. L. ell. to very broadly-

elliptic 5-7" tomentose to glabrescent beneath. Sec, n. 9-10 prs.

Petole J-f*. The tertiary nerves are scarcely raised above, and the fact

that they are not depressed above appears to be the only reason for includ-

ing this in D. melanoxylon.

A specimen of D. melanoxylon collected by E. Thomson in the

Central Provinces has elliptic-oblong leaves 12'' long and petiole under $'

and in nervation very closely resennbles D. variegata (see above) but is

very pubescent beneath. This is quite a different looking plant from the
Chota Nagpar specimens called D. melanoxylon.

Fam. 70. STYRACEJB.

1. Symplocos, L.

Trees or shrubs with alt. ex stipulate leaves and 2-sexnal

regular white or yellowish flowers in axillary spikes or
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I. Sympiocos.j 70. STYRACE&.

racemes, bracteate and with 1-3 bracteoles at the base of
each flower. Calyx with 4-5 small imbricate sepals persist-

ent superior. Petals 5 imbricate, usually connate only at
the very base into a very short tube bearing the numerous
stamens, rarely quite free. Anthers shortly oblong. Ovary
inferior, 3- rarely 2-4-celled ; style slender, stigma small
Bnb-3-lobed. Ovules 2, pendulous from the inner angle of
each cell. Drupe ellipsoid, endocarp 1-3-seeded. Seeds
oblong, albuminous, straight or curved ; embryo straight or
curved.

L. 2-5''. Fls. pedicelled, sepals minutely pubescent. Fr.
oblong 1. racemosa.

L. 4-7'. Fls. sessile, sepals glabrous. Fr. globose . . 2. spicata.

1. S- racemosa, Roxb. Ludam, K. ; Lodam, S.; Lodh
JT., Beng.y Oraon.

A small tree with oblong, elliptic or ell-lanceolate coriaceous
shining leaves which are entire, crenate or serrulate, and white
flowers, turning yellow with age, in axillary simple or
compound racemes 2-3" long. Drupe oblong |-|" by £-£"

crowned by the calyx. (Diseased globose drupes occur.)

Throughout Chota Nagpur and Santal Parganahs abundant, esp. in
poor open forest. Fls. Oct-Jany. Fr. Dec-May. Evergreen.

L. 3f' by H" to 5i
7 by 21" glabrous or slightly pilose on the mid-rib

acute or obtuse both ends, ot acuminate, nerves slender irregular.
Petiole i-%'. Racemes pubescent or hairy, pedicels -^-i

7
, sepals broadly

oblong connate below. Corolla £•£'' diam.

The bark is used in conjunctivitis. A concoction of the leaves is used
as a mordant for the Chaili (Al) dye. Campbell states that the bark is
used as a dye and the wood-ash as a mordant.

2. S- spicata, Roxb. Marang Ludam, K.

A small tree with very shining elliptic or oblong serrate or

serrulate acuminate leaves often attaining 9" by 3% and white
flowers in simple or branched axillary spikes 1-3|" long.

Drupe globose ovoid £" diam. crowned by the small glabrous
calyx. Seed and embryo curved.

Deep valleys near streams in the Saranda foresst, rare. Fls. Dec. Fr
May. Evergreen.
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1. Symplocos.] 70. STYRACEJ8. [1. Jasminum.

L. pale beneath, narrowed at the base, often sinuately or sharply

serrate above the middle, glabrous, sec. n. fine distinct 7-9 prs. oblique.

Spikes, small ovate bract, and bradeoles rusty pubescent.

Fam. 71. OLEACEJ2,

Trees or shrubs, sometimes scandent, with opposite simple

or pinnate exstipulate leaves. Fls. regular' usually 2-sexual,

usually in 3 chotomous cymes or panicles. Calyx small

truncate or 4-lobed or sometimes 5-9-lobed. Corolla 4-9-

petalous rarely 0. St. 2 hypogynous or on the corolla-tube.

Ovary 2-celled, style 1, stigma simple or 2-lobed. Ovules 1-2

in each cell, axile. Fr. ciehiscent or indehiscent. Seeds I or

2 in each cell, erect or pendulous ; albumen present or not,

embryo straight.

I. Corolla |* diam. or mora, lobes imbricate. Fr. capsular

or a berry.

Shrubs sometimes scandent. »Corbllar4ube white. Fruit

baccate 1. Jaeminum-

Small tree. Corolla-tube yellow. Fr. a coriaceous

capsule 2. Nydanthes.

Tree. L- pinnate. Fls. brownish. Fr. a pyriform woody
capsule 3. Schrebera.

II. Corolla under \" diam., lobes valvafa. ur. a drupe.

Petals in pairs, distinct or nearly so. Panicles

axillary . . • • • • • • • 4. Linociera.

Corolla tubular. Panicles terminal . . . . 5. Ligudrtm.

1. JaSDliuilIU, L. Jasmine.

Shrubs often scandent orwith sarmentose branches, with

simple leaves (in the Chota Nagpur spp.) articulate petioles

and white or pinkish flowers in 2-3-chotomous cymes. Calyx

with or 4-9 linear teeth. Corolla salver-shaped with

narrow tube and 4-10 spreading petals. Ovules 2 in each

cell near the base. Berry simple or didymous, seed one in

each carpel, erect, exalbuminous.

I. Cymes lax.

(a) Cymes about 1-7-fld. Calyx lobea J.'' Eipe
carpels globoae 1. 8ambac.
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1. Jasmikum.1 71. OZEACBM.

(b) Cymes 7-many-lid. Calyx-lobes tinder ±"„ Eipe
carpels oblong.

L. glabrescent. Calyx-lobes iV4" • • . 2. aiborescem.

L. softly hairy both sides. Calyx lobes Tinder

tV' . 3. Roxburghiamum.

II. Fls. sub-sessile in dense sub-capitate oymes. 4. pubescens.

1- J. SambaC, Ait. Mallika, K. ; Chameli H. ; Bel,
£eng.

A climbing or, in cultivation, sometimes an erect

shrub with pubescent branches sub-sessile nearly glabrous
leaves and white very fragrant flowers in usually about 3-fld.

pubescent cymes. Ripe carpels 1-2, globose J
7
diam. black

Saranda forest, Gamble (bnt as thie is the only Jasmine in the list,

it may be an error); Chota Nagpur, Wood's list (without locality). I have
only seen it in cultivation where it is very variable and often double.

Fls.—May-July and also at other times.

L, 2-3", sometimes 1-5'', ell. rotund or usually ovate* shortly and
obtusely acuminate. Calyx lobes 5-9 linear or subulate half the length
of the corolla-tube or more, hairy. Corolla-tube §'', petals £'' oblong.

2. J. arborescens, Roxb. Hundi, K. ; Gada Hund
Baha, S.

Sub-erect with thick trunk and long drooping branches
or scandent, with young branches, leaves and cymes pubes-
cent, nearly glabrous in fruit. L. ovate-lanceolate to
very broadly ovate, acute or usually acuminate, petioled.
White flowers in lax 7-many-fiowered 3-chotomous cymes.
Ripe carpel usually solitary oblong or ellipsoid often curved
nearly J" long black.

rhe commonest Jasmine in Chota Nagpur but not abundant. Usually
by the sides of rocky nalas. In aU the districts.

Fls. April-May. Fr. June-July. Deciduous. New shoots in March
and April.

L. l£-3" in flower, sometimes wit! two very small ones at base of
ehoot, often attaining 5" by 3|" (sometimes 7" by 5") in fruit and then
quite glabrous ; sec. n. 4-8 pre.

; petiole H" iu h\, up to f" in fr. Cymes
rarely with only 8-5 fls. glabrescent. Cahx-lobes linear iW". orKs-'
in fruit. Corolla, tube **. lobes H* narrow-oblong.
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1. Jasminu*.] 71. QLEACMM. [9- Nyctanth*s.

3. J. Roxburghianum, Wall. Hundi, K.

A large climbing shrub or sub-erect as in the last, with

tomentose-pubescent branchlets, ovate strongly-nerved leaves,

tomentose beneath, softly shortly pubescent above, and

tomentose cymes of white flowers much as in the last.

Forests of the Porahat plateau, not common.

L. 2-4" by lf-2£" acute, base obtuse straight or sub-cordate. Sec. n.

6-9 prs. reticulate some distance from the margin. Petiole i-\".

Jnfloresoence much as in the last but calyx-lobes even smaller.

Firjitsaid to be eaten

4. J. pubescens, Willd. & xmeli, E.

A sub-scandent shrub with drooping densely pubescent

Or tomentose branches, ovate or ovate-lanceolate acute or

fiub-acuminate leaves 1" by §"to Z\' by If* and white flowers

in capitate cymes on 2-bracteate axillary peduncles or termin-

ating short axillary branches, dimorphic. Fr. ellipsoid \~%"

long (globose according to Prain and F.B.I.) surrounded by

the long hairy erect sepals.

Santal Parganahs, along ravines. Jaspur and Sirguja, Wood. Fls.

Jan.-March. Fr. May.

L. puberulous beneath and pubescent on the nerves, nearly glabrous

above, base usually rounded, slender sec. n. 3-4 prs. of which the first

pair is fmm the base. Petiole &i". Bracts same shape as the leaves.

Larger flowers up to If diam. shortly pedioelled, calyx fulvous hairy,

teeth 7-9 setaceous fSV. Cor.-tvhe f long. Anthers apiculate.

Smaller flowers f" diam. sessile, calyx-teeth £-£", cor.-tube f-f' long.

Tuere appears to be no difference in the length of style or position

of the 3uamens, both ioi *is oocur closely associated,

3. Nyctantkes, L.

1« N. Arbor-tristis, L- Saparom, K„ 8. ; Kula marsal,

tf. ; Snamshihar, Kharw. ; Harsinghar, R. ; Sephalika, Beng,

A small tree with usually weeping 4-angular branches,

very scabrous ovate entire or somewhat toothed acute leaves,

and white salver-shaped flowers with yellow tube in bracteate

heads which are disposed in ample terminal 3-chotomou»
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3. Ntctanthes.] **. OLEACEM. [4. Ljnocibra.

cyme3. Capsule orbicular compr^s?^ papery or leathery

2-celled.

Very common esp. on Bteep northern aspects. On some slopes of
sliding haematite schists layered parallel with the slope, it is Bometimea
learly the only tree, and as it coppices readily ia useful for fuel.
Common as second growth on the Rajmehal trap.

Fls. 8ept.-0ct. Fr. Lec-Jany. Deciduous April-May.

Branches scabrous. L. about 4£" by 2i
7 and petiole $'.

The seeds yield a medicinal oil and a preparation from the roots ii
given for rough skin, Campbell. The root is eaten, Diller.

3. Schrebera, Roxb.

1. S. SWietenioides* Roxb. Sandapsing, K. ; Jarjo, K.
(fide Watt) ; Akasara, S. j Gse ka lundi, JBT. ; Chapsing,
Kharw. ; Ghanto, Oraon.

A mod.-sized tree "with opp. impari-pinnate leaves with
3-7 leaflets, and terminal panicled 2-3-chotomous cymose
panicles of salver-shaped flowers §-§* diam. Capsules
with small worts, usually few with the fully developed foliage,

pyriform 2|" by 1", 2-celled with 2-& large angular seeds in

sach cell.

Fairly common on the hills in Singbhum. Also in Maubhum, Hazari-
)agh and Palamau. On the trap in the Santal Parganahs. Fls. May-Juno
yith the young leaves. Fr. Oct.-March. Deciduous Feby.-March.

L. 9-12'' pubescent when young. Lflts. articulate, opp., 3-5" oy 2-3*

oblong to ovate-lanceolate sub-acuminate, finely reticulate and pale
beneath, base narrowed into a short or very short petioiule or petiolule of
terminal Int. 1-2", rachis finely pubescent. Inflorescence pubescent. Fls.
with minute brown scales. Calyx irregularly lobed persistent. Corolla-
tube £". Anthers slightly exserted. Ovules 4 in each cell. Albumen 0.

Cotyledons large crumpled.

4. Linociera, Swartz.

1. L. intermedia, Wight. Suli-Udi Kuda, K.\ Deor-
kuda, K. (f. Gamble).

A small glabrous tree with ell.-oblong or obovate leaves

3|
¥
by" If to 8" by 3", axillary pyramidal panicles l±-4* long
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4. Lihocieba.] 71. OLEACKjSS. [ 5. Ligustbuk.

of email white flowers and broadly-oblong or ovoid drnpes

about |".

Singbhum near streams, not common ; Kcchang ; Neterhat, Gambia ;

Parasnath ; Santal Parganahs, along streams. Fls. Feby.-March. Fr.
takes over a year to ripen. Evergreen, renews leaves in Feby.

L. chartaceous acute obtuse or shortly acuminate narrowed at ba*e

into the \-V pe+iole ; sec. n. abont lv pi-s. distinct. Fls'. in subsesBile

clusters on the opposite branches of the short panicle. Caly* y S
".

Petals 4 nearly distinct £-£'' long oblong with incurved margins. Ovary
2-celled. Ovules 2 in each cell, pendulous from the apex. Albumen 0.

Var. Ro^burghii, G. B. Clarke.

A Bmall gnarled tree very common on the top of Paras-

nath, not collected in flower, is this, according to exactly

similar specimens, in the Cal. Herb, and at Kew.

Flowers just over in Dec Eipe fruit May.

Quite glabrous with erecto-patent oblong shortly sudaenly acuminate

leaves about 4|" by IV' with- weak sec nerves reticulate within the

margin. Fruit a bko glaucous broadly oblong obtuse drupe %' long.

Seed with endosperm.

I doubt this being a variety of L. intermedia, Wight. From the

albuminous seed it should be an Olea.

Prain (Bengal Plants) includes all Chota Nagpur specimens in var.

EoxbuxghiL

5. Ligustrum, L.

1. L. robustum, Blume.

A small tree with bifurcate curly-pubescent tvngs, and

opp. lanceolate acuminate very shortly-petioled distichous

eaves 1J-3|". F1b. small white in terminal pubescent

panicles 3-8".

BavineB in the Rajmehal hills, veu »are.

Ij'la. June. Fr- Dec.-Jany, (I havo only een old inflorescence.)

tenticellate pale branohlets compressed at the nodes. L. glabrous

(at leatt when old), narrowed at base. Sec. n. about 6 prs. rather obscure.

Petiole i'
7 articulate at base, the two first bracts of the axillary budi

often simulating intrapetiolar stipules. Caly* shortly 4-toothed.

CoroUa-iw&e as long as the calyx. Drupe H" oblong.
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[2. bTBYCHNOS.

Fam. 72. LOGANIACEiE.

Trees, shrubs or herbs with opposite simple leaves with or
without stipules. Fls. regular, cymoso, cymes often sub-capi-

tate in spikes or panicled. Calyx inferior, small, 4-5-toothed

or lobed. Corolla gamopetalous. St. 4-5 on the tube and alter-

nate with the petals. Ovary free 2-celled, style simple, stigma
capitate or 2-partite. Ovules 1 or more in each cell^ axile

or basal in the inner angle. Fruit- capsular septicidal or
indehiscent und baccate, 1-many-seeded. Albumen copious

;

embryo straight, long or short.

Shrub. L. penni-nerved. Fr. a small capsule . . 1. Bvddleia.

Trees. L. 3-5-nerved or sub-penni-nerved. Fr, a berry . 2. Strychnog.

1. Buddleia, L.

1. B. aslatica, Lour. Nimda, Beng.

A pretty shrub 3-7 ft. clothed on the branchlets and often

on the leaves with a hoary or grey tomentum, with lanceo-

late acuminate leaves and small white flowers £- J" in small

cymose clusters on axillary or terminal spikes which are

often panicled.

Near streams in Singbbum, not common ; Santal Parganahs, rare.

Fls. Dec.-Feby. Fr. March. Evergreen.

L. 3-6" narrowed at the base into a short petiole, erstip-jlate. Spike
3-6". Fls. 4-merous. St. 4 on the corolla-tube, anthers sub-sessile.
Stigma clavate. Capsule i" reflexed when ripe, Bepticidally 2-valved.
SeedB very many ellipsoid.

3. Strychnos, L 4

Scandent shrubs or (in Chota Nagpur) trees with 3-5-basaI-

nerved leaves (or in S. potatorum sometimes sub-penni-nerved)

exstipulate, but with stipular lines. Fls. 4-5-merous in

terminal or lateral cymes. Petals valvate. St. 5. on the tube.

Berry 1-2 or many-seeded. Seeds often large, embryo small.

L, petioled 5-nerved, Cymes terminal . . .1. JVuac-Fomtca.

L. Bubsessile 3ub-3-5-nerved. Cyme3 lateral . . 2 potatorum,
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S. Stbychnos.] 72. LOGANIACEJE.

1. S. NuX-vomica, L. Kuchila, R. The Strychnine

tree.

A mod.-sized rather handsome tre^ with shining green

shoots, short-petioled shining leaves about 3|" by 2" to 4" by
3'' and small greenish-white flowers f-£" long in small

terminal corymbose cymes. Barry globose with a coriaceous

pericarp orange when ripe and a white pulp. Seeds several

discoid |" diam. with a grey satiny lustre.

Dalbhum, Wood ; Occasional in Singbhum and Palaman ; Megatun
(Haxaribagh), Haslett ! but always near villages, and I do not think

indigenous. Parasnath, Camp. Herb !

Fls. Jany. Fr. Dec. Evergreen.

L. elliptic to sub-orbicular rounded both ends, reticulate beneath,

two lateral basal nerves fine. Petiole J-f*.

The dried ripe seeds are the Nux-Vomica of the Pharmacopoeia-
Merely powdered, they are a valuable tonic and useful in atonic dyspepsia,

both in human beings and horses. They are the ohief source of

Strychnine.

2. S. potatorum, L. f. Nirmali, R. ; Kuchila, 8. The
Clearing Nut.

A small tree with elliptic to ovate sub-sessile glabrous

leaves united by a stipular ridge and white (or greenish-

yellow, Roxb.) fragrant flowers £-f* long in lateral sub-

sessile cymes. Berry sub-globose black when ripe j-f*
diam. Seeds 1-2, £-|" diam.

Chota Nagpur, Pram. Manbhum, Camp, whether wild or not it not
stated. I have not seen it in C. N. It occurs along the Sone, Hook.
(Him. Journals). Fls h. s. Fr. Nov.

L. 2-3''. Corolla-tube campanulate hairy within.

. The seeds rubbed round the inside of a vessel are used to clear
muddy water. The pulp is eaten.

Fam. 73. GENTIANACEJE.

Herbs usually glabrous with opposite entire exstipulate

often basal-nerved leaves. Fls. regular or irregular usually in

ebracteate cymes. Calyx inferior, lobes 4-5 imbricate in

bud. Corolla funnel-ishaped or rotate. Stamens on the tube,
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73. GENTIANACE2G. [ 1. Swebtia.

as many as the petals and alternate with them, all equal or

eome smaller than the others or altogether suppressed,

anthers dehiscirg longitudinally or by apical pores. Disc

or of glands. Ovary free 1-celled or more or less 2-celled,

style simple, stigmas 2. Ovules numerous. Fr. capsular.

Seeds numerous. Albumen copious.

I. Flowers regular

Ovary 1-celled. Fie. white with 1-2 glands at base
of petalj 1. Bwertia.

Ovary 2-celled. Fls. blue (rarely white). Petals
eglandular . .2. Exacum.

II. Flowers irregular

Ovary 1-celled. F1b. white or pink. Stamens unequal 3. Canscora.

1. Swertia, L.

Erect herbs with 1-5 -basal-nerved leaves and 4-5-

merous flowers in panicled cymes. Corolla rotate, tube very

short . Ope or two orbicular glands at the base of each petal

often covered by a scale or with a fimbriate margin. {Style

or very short, stigmas K
Z. Capsule 2-valved.

1. S. angUStifolia, Bam. Var. pulchella, BurMll,

Chiretta, H.

A pretty erect herb 1-3 ft. high with stems 4-nngled

above, linear-lanceolate sessile 3-Dervedor sub-3-nerved leaves

and white or very pale-blue 4-merous flowers |-f diam.

in numerous panicles.

, Frequent in grassy glades in the valley iorests, Singbhum, Manbhum,
Hazaribagh and Palamau. Fls. Oct.-Dec.

Petals usually with black or purple streaks or dots and each with
1 orbicular gland near the base.

The above includes the two speciss of the F.B.I. S. pulcLollA

ilam. and S. affinis, Clarke. I have adopted Burkill'a.nomenclature
(Journ. As. Soc. II, 8), especially as I had already noted a SinghbhuTU
variety as being intermediate between S. angustifolia, Ham., and
S. pulchella. An infusion of the plant is used like that of the English
Centaury " as a tonic and stomachic.
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2. Exacum. ] 73. GENTIANACE&. [3. Cahscoba.

3. Exacura, L.

Erect herbs with ovate or lanceolate 3-5-nerved leaves

and 4-5-merous bine or white flowers in terminal or axillary

cymes. Calyx-lobes often winged. Corolla rotate. Style

long, stigma small sub-capitate. Capsule globose, septicidal y
2-valved. Seeds very many, minute.

Fls. bine, petals \-\''. Stem 1-1 ft. ... 1. tetragonum.

Fls. blue, petals H''- Stem 3-12" L. If by f . . 2. pedunculatum.

Fls. white or very pale blue. Stem 3-12". L. 3 by If 3. petiolare,

1. E. tetragonum, Roxb. Kuchuri, Beng.

A lovely plant with 4-angled stems, sessile 5-nerved

leaves about 5" by 1|" and panicles of azure-blue flowers

with broadly-elliptic or ovate petals and erect large yellow

Jantbers.

Grassy glades not uncommon. Singbhum, Banchi. Fls. Oct.-Dec.

Boot given in fever, Wood.

The other species are small plants of damp places.

3. Canscora, Lamk.

Herbs with flowers in terminal dichotomous cymes. Calyx

oftell keeled or winged 4-toothed. Corolla more or less

irregular, St. 4 one larger perfect, three shorter smaller

barren or nearly suppressed. Capsule 2-valved.

Calyx winged, Fls. white .1. decwsata.

Calyx not winged, Fls. small rose -coloured.

Cyme.branohes with small subulate bracts . . . 2. decurrens.

Cyme branches with broadly-ovate foliaceous bracts . 8. diffusa.

1. C. deCUSSata, Roem. Kalmeg, K, i Sankhahuli. H
Stem 4-20. inches high, 4-winged. L. 1-2" oblong

-

lanceolate.

Common on clayev srround in the forest. Fls. Sept.-Nov-

Used as a tonio, laxative and in fever.

2. C. decurrens, Dah., is a small plant <> -1 ft. high with
lanceolate leaves somewhat decurrent on the «*«m and small flower e,
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3. Ca*scoba.] 73. QENTIANACEM,

trichotomous panicles. 3. C. diffusa, Bar. is a pretty little plant 6-18
high and has dichotomous panicles with foliaceous bracts at the forks.
They are both frequent on wet banks.

Fam. 74. APOCTOACEJE.

Trees, shrubs or herbs, often climbing, with opposite or

whorled (alt. in the cultivated Thevetia and Plumeria) quite

entire simple exstipulate leaves aDd usually milky juice. Fls.

regular, 2«sexnal, cymose or axillary. Calyx inferior with 5
imbricate lobes. Corolla usually rotate or salver-shaped

(funDe)-shaped in Thevetia). St. 5 rarely 4, on the corolla, nob
connatoas in the Asclepiadaceae but with their anthers usually

conniving over the stigma and sometimes adhering to it

Pollen granular. Disc often large. Ovary 2-celled or
usually of two more or less distinct carpels united by the
style, the top of which is usually enlarged. Ovules 2 to many
in each cell, rarely 1 only. Fr. of follicles,* mo re rarely a
berry or drupe. Seeds often with a coma of silky hairs or
winged. Albumen present or not.

I.—Anthers not adhering to the stigma.

(a) Ovary 2-celled. Fr. a berry or drupe

A spinous shrub. L. opposite . . • .1. Carissa.

A larte unarmed shrub with narrow alt. leaves • 2. Thevetia.

(b) Ova y of 2 distinct (sub -connate in 4) carpels united
by the style—

A small tree or shrub with alt. large leaves . • 3. Plumeria,

A shrub with 3-4-nately whorled leaves. Fr. a drupe 4. Rauwolfia.

A tree with whorled leaves, Fr. of follicles . . 5. Alstonia.

A small tree or shrub, L opposite. Fr. of follicles 6. Holarrhena.

II.—Anthers adhering to the stigma by a point. Ovary of
distinct carpels united by the style. Fruit of 2
free or united follicles.

(a) Mouth of corolla with scales.—

1. Anthers exserted, Small tree. Follicles oonaate 7. Wtighlia.

2. Anthers included—

Erect shrub. L. whorled . , » . .8. Nerium.

Climbing shrubs L. opposite. Petals caudate. 9. Strophanthtw,
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74. ATOCYNACEM. [1. Cabisba.

(b) Mouth of corolla without scales. All climbing

shrubs.

1. Anthers exserted. Fls. white £"-§" diam. . . 10. Vallarit.

2. Anthers included—

(i) Corolla very large, tubular-campanulate . 11. Beaumontia.

(ii) Corolla small or medium-sized. Petals

overlapping to the right in bud

—

Petals nearly straight in bud. Cymes tomen-
tose 12. Aganosma.

Pet. sharply twisted to the left in bud.
Cymes glabrous . ... 13. Anodendron.

Pet. as in 13 but the tips inflexed. Cymes
pubescent 14. Iehnocarpus.

1. Carissa, L.

1. C. Carandas, L. (Including C. Bpinaram, A.D.C.)

Kami v\ an, K, (/. Gamble,) Oraon (/. Watt); Karwak, janum,

Karwat', S. ; Karaunda, E.

A rigid dichotomously branched small or large shrub, or

small tree, with pairs of divaricate simple or branched thorns

at the nodes, elliptic ovate or rounded coriaceous leaves §-l|*

and small white or pale-pink flowers. Fr. a globose or

ellipsoid berry first red then black.

Very common over the norbhern parts of the province, chiefly

frequenting sandy soils and rapidly diminishing on clay, while it is

absent from the forest tracts of Singbhum and Gangpur. Chiefly in tht

north-west of the S. P., Gamble.

In full flower April-May, but also flowering up to Sept. Fr.

ripens Nov.-Dec and onwards to March. Evergreen, the new shoota

appear in March.

There are two species recognized in the F.B.I, of which C. spinarum
is said to bo sub-erect and shrubby, tip of leaves mucronate or apiculate

spines more slender, corolla only |" long and berry \" diam.

Bub-globoBe, while C. Carandas is large and erect, often arboreous, tip

cf leaves rounded or obtuse, corolla f-1" long, and berry ellipsoid

|-1*. Brandis suggested that the latter is a form of the former, and

as the Chota Ntigpur plant is often a small tree 25 ft. high with most of

the other characters of C. spinarum, and the large berried form is usua ly

only seen in cultivation, the forms are i better united.. A small variety
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1. Caeibsa.] 74. APOCYNACEM. [5. Albtovia.

" Jiirsuta " with branches and cymea and leaves beneath pubescent is

also found in Chota Nagpur.

The fruit is eaten.

Thevetia neriifolia, Juss. Berenjo, 8„ is a, very common large

evergreen shrub in gardens, of quick growth, with crowded 1-nerved
linear leaves and large yellow funnel-shaped corollas. Fruit a large

green drupe with a very hard usually 2-celled stone.

Plumeria acutifolia, Poir. Champa pungar, gulanj baha, B-, is

another small trea very commonly cultivated. It has very thick round
branches, leafless in the hot weather aid large narrowly elliptic leaves

with strong horizontal parallel sec. nerves which are crowded at the ends
of the branchlets. Pis. about 2 lf diam. fragrant white with a yellow
eye in terminal cymes. Fruit follicular.

4. Rauwolfia, L.

1. R. serpentina* Benth. Chandra, Beng.

A pretty glabrous undershrub 1-2 ft. nigh with Dright

green shining opposite or 3-4-nately whorled oblong or

obovate acnte leaves 5-7" by 2-2|" and small white flowers

with pink tabes in peduucled bright red cymes.

Valleys esp. in grass lands, rare. Fls. May-July. Fr. July-Aug.

L. narrowed into the J-f* petiole. Pedicels red. Drupes £4*
diam. black.

The root is a renuted cure for snake-bite.

5. Alstonia, R. Br.

1. A. SCholaris, #• Br. Kunumung, K. ; Chatni, S.

Chatawan, H.

A usually straight handsome tree with the branches and
leaves whorled and greenish-white flowers in nmbellately

branched cymes. Fruit of two slender follicles 1-2 ft. long,

pendulous.

Valleys in Sinerbhum, not common ; Tundi hills in Manbhnm
Hazaribagh, rare ; S. P. (SiUngi). Fls. Nov.-Jany. Fr. r.s. Evergreen.

L. 3-7 usually 6 in a whorl, 4-8" by l-2i" oblanceolate or oboyata
glabrous whitish beneath, base narrowed into the >--£ * petiole.

8ec. n. numerous close horizontal. Inflorescence puberulous sessile
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6. AL8T0NU.] 74. APOCYNACE&. [7. Wbightia.

or stalked, branches 2-4'' with often 2-3 whorls of sec. brancnea

i 1* long bearing the sub-capitate umbels. Corolla i-£" diam. throat
with reflexed hairs. Follicles terete only $'' diam.

6. Holarrhena, R. Br.

I. H. antidysenterica, Wall. Knar, Tuar, K.-, Hat,

8.; Kurchi, H., Beng. ; Koraiya, Kharw. ; Korkoria, Oraon.

;

Kurdu, Mai Pah.

A large shrub or small tree with somewhat distichous]

y

spreading sub-sessile leaves 6-12" by l|-5"- strongly

nerved beneath and terminal corymbose cymes of sweet-

scented white flowers £-l§* diam. Follicles slender 8-16"

divergent.

Very common, esp. in open glades in the valleys and in waste
ground. Fls. May-July. Fr. Dec.-Jfeby. Dec. Feby.-April, it flowers

with the new shoots.

New shoots pubescent. First pair of leaves on a twig broadly
elliptic 3 7 long, others ovate-ell. or ell.-oblon? shortly

pQuminate with obtuse base, glabrous or pubescent beneath. Sec. n.

B—13 prs. Cymes 3-6'' diam. Corolla-tube slender £-|
7 with

atamens low down in the tube. Disc 0. Seeds (Inderjao, H.) linear-

oblong with long brown coma.

An excellent cure for bad dysentery. A case in Chaibassa of

nearly a year's standing was cured in a few weeks by a native
practitioner. The patient was a European, who gave mo a few of the

seeds for identification. " The leaves are distasteful to cattle and goats,*'

Gamble.

7. Wrightia, R. Br.

1« W. tomentosa* Roem. Tuar, K.; Burn machkunda,
8.; Khirna, Kherna, Kharw.

A small tree with slender pubescent branches and
distichous elliptic shortly caudate-acuminate tomentose leaves

with 8- 14 prs. of str ong sec. nerves and greenish-orange or

cream-cold. Fls. with deep-orange 6r scarlet coronal-scales in

tomentose corymbose cymes. The follicles are connate into a

compressed grooved pendant cylinder, greenish with white

tubercles.
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7. Wbightia.] 74. ATOCYKACEM. [10. Vallabu.

Valleys in Singbhum but not common ; Man! bum and Hazanbagh,
occasional ; Palamau ; Santnl Parganahs, occasional. Fls. April-July.
Fr. Dec.-Feby. Dec. Feby.-March.

Milk yellowish-white. L. 3-5'' by l£-2£" base acute. Sec. n. strong
10-14 prs. Petiole \

H
. Fls. 1" diam. ; coronal scales 10, toothed.

Fr. 6-12* by ^-|". Seeds slender with white coma.

Nerium odorum, Boland. Kaj baha, 8.; Kaner, H. ; Oleander
Eng. is a common hardsome shrub often cultivated (and as if wild,
Prai'n) in Chota Nagf ur. The leaves are linear or lir ear-lanceolate in
whorls of thr^e, and it bears handsome white or rose-cold, flowers 1-1£"

diam. in terminal cymes. Follicles connate till ripe. Seeds tomeutose
and with a brown coma.

9. Strophantus, D-0.

l. S. Wallichii, A.D.C.

A climber "with lenticellate branches, oblcng cuspidate

glabrous leaves with minute stipules and terminal 2-chotomor.a

cymes of pale-coloured flowers remarkable from their long

twisted caudate petals.

Kavines in Singbhum. Fls. April-May.

Juice watery. L. 3 by 1" to 4'' by 2£'' with about 6-10 prs. of fine nerves
reticulate within the margin. Petiole §•£''. Cymes 3--*'' with recurved
linear bracts at the forks, lax.

_
Calyx-lobes linear-subulate \''

. Corolla-fo'H
constricted in the middle f with lobes nearly 2'', veined purple within
and throat with 5 deeply 2-fid. scales. Bt. with long filiform appendag3B.

10. Vallaris, Burm.

1. V. Heynei, Spreng. Adaka red, K.

A climber with light grey tough lenticellate cord-HVe
6tem8, oblong or ell. acuminate nearly glabrous leaves and
cymes of pretty white flowers §-§* diam. with broad
roundish spreading petals and exserted stamens, con-

spicuous by. the large dorsal gland and basal spurs. Froit
6" by IV, terete, of perfectly united carpels, ultimately

dehiscent.

Valleys in Singbhum and Gangpur. Pochra (Palamau), Wood,

Fls. April-May. Fr. Nov.-Jany. New leaves in March, a light bright
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10. Vallaris.] 74. APOCYNACE^J. [13. Anodendbojt.

L- -?' by f to 4 "by 1.J-* membranous, sometimes distinctly pellucid

punctate, witb 5-9 prs. of arching fine but distinct sec. n. ; base acute

or obtuse somewhat decurrent on the \-\'' petiole. Fruit sub-truncate

at base, tapering above the midde to a blunt apex. Seeds 2-seriate ovate

flat with a silky ooma.

Bark very bitter, and astringent, chewed by the Kola for fixing loose

teeth.

Beaumontia erandifiora, Wall., an immense climber often

grown in gardens. It has rusty-pubescent shoots, large obovate-oblong
abruptly acuminate leaves and very large handsome white flowers.

Tubular portion of the corolla short campanulate above with largo

rounded lobes.

13. Aganosma, G. Don.

1. A. caryophyllata, G. Don. Eaten, S.

A large climber with ovate or ell. acute, obtuse, or shortly

acuminate leaves 3-5 £" by If-3" and lax pubescent cymes
of Jasmine-like white flowers If" diam. with broad falcate

petals f long. Follicles densely yellow tomentose when
young, spreading, or recurved, or cornute and cohering by
their tips.

Pandra (Manbhum), Camp. ! Eocky ravines in the Santal Parganahs,
frequent on trap rocks ; Monghir, Hamilton.

Fls. Aug. Fr. Jany.-Feby.

Young shoots densely tomentosely hairy. L. glabrous or tomentose
beneath, base rounded ; sec. n. 2-5 prs. often red very oblique minutely
reticulate between. Petiole £-£''. SepalsJk'' tomentose about equalling

the pedicels, Cor.-tube tf first very narrow then wider with villous ridges,
petals twisted to the right in bud. Anthers almost awned, bases sagittate.

Follicles very variable in size 4-14" long and §-§'' diam. tapering gradually
to the tip. Seeds flat $-1'' long and coma rather longer.

t3. Anodendron, A.D.C.

1. A. paniculatum, A.D.C.

A large climber with stout green stems |-1* diam.,

ooriaceous ' Sal '-like lower leaves and small pale-yellow

salver-shaped flowers in very lax slightly branched axillary

and terminal brachiate panicles.
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13. Anodbndbon.] 74. APOCYNACEJS. I"H IcHiror**"®.

Along streams in Singbhum but very rare. jTIs ^"rm.April and frait
takes a year to ripen.

Lower leaven 7-8" by 4-5'', very coriaceous, entire or slightly waved
and with slightly refloxed margins, shortly cuspidate with 12-3 prs. of
strong nearly straight nerves, shining above, quite glabrous, or puberuious
beneath, petiole f". Upper leaves narrow-oblong 4-5" by 1$", cuspidate.
Panicles 3-6". Fig. 3-nate. Corolla -J" long. Mouth contracted, loin*
narrow f , throat villous. Anthers sagittate and shortly spurred. F*ll\clet
spreading 5-6'' by J" at base, narrowed to an obtuse base. Hairs of
coma 2" long.

Said to produce rubber.

14 Ichnocarpus, Br.

Climbing shrubs with small salver-shaped flowers in
axillary and terminal panicled cymes. Corolla throat con-
tracted, lobes overlapping to right, narrow with the upper
half inflexed in bud. St. at or below the middle of tube,
anthers sagittate adhering to the stigma, sometimes spurred.
Disc 5-lobed. Carpels pubescent with about 10 ovules.
Follicles very slender divaricate. Coma deciduous.

1. I. frutescens, R. #r. Onol-sing, K. ; Dudhi-lota, S. ;

Saon-lar, Kharw.

Large rambling shrub woody below with rusty-tomentose
branches, ellip. or broadly-oblong acute or shortly acuminate
glabrous leaves and narrow panicles of small white flowers

I" diam. with narrow twisted bearded lobes.

Common, especially in hedges in moist localities. Fls. Scpt.zDer- Fft.

Jany.-March. The leaves turn brown or reddish in Feby. and are probably
deciduous.

L. H" by 1" to 4i" by 2''ipale and finelv reticulate beneath, base rounded
or acute, sec. n. about 5 prs. Petiole £-£". Panicles usually leafy with
short branches. Pediceh jW". Calyx with 5 linear glands alternating
with the small erect sepals within. Follicles 3-b*$'' linear divarieat*
slightly flattened, T'q'' broad only with a brownish thin tomeutum. Seed
about \'' linear, or with coma J'', grooved, pale-+rown.

Is much used for tying.

2. 1, ovalifolhis, A.D.C.

Said to occur in Chota Nagpur. The distinguishing characters are.

described as the corolla-tube pubescent and tfte mouth puberulous, while
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14. lcHNOCABPUS.l . 74. AFOCYNACEM.

in the last the corolla-tube is said to be glabrous and the month villous ;

the leaves are also described as much larger and broader. The corolla,

tube of I. frutescens, however, is usually pubescent.

Chota Nagptir, Train. A spocimen from Jhirioi (Santara forest) may
he this, which! consider only a variety of I. frutescens.

Fam. 75. ASCLEFIADACEE.

Usually climbing shrubs or herbs, rarely erect. Differing

from the Apocvnacese chiefly in respect of the andrcecium.

The stamens are sometimes free, but more usually connate in-

to a fleshy column surrounding the pistil and generally bear

dorsal processes collectively termed the "staminal corona"
(to distinguish it from the scales or processes which are

sometimes present on the corolla and which are termed the
" coralline corona'''}. The pollen forms 1 or 2 masses
{pollinia) in each anther lobe, and these pollinia are united to

a gland (corpuscle) lying between the several anthers so that

the pollinium (or pollinia) of the left-hand lobe of one anther

is connected with the rjollinium (or pollinia) of the right-hand

lobe of the next anther. Carpels 2 distinct Styles united

in the e.tigma. Fruit normally of 2 follicles. Albumen
copious and embryo large.

I. Filaments free. Pollinia granular. Staminal
corona 0.

Fls. in lax cymes. Petals overlapping . . . 1. Cryptohpis.

Fls. very small in donse axillary cymes. Petals

valvata 2. Hemidesmnt

II. Filaments connate into a column. Pollinia waxy.
Anthers with an inflexed membranous tip

(except in Ceropegia).

A. Erect shrubs or herbs. Corona staminal only.

L. broad. Coronal processes fleshy laterally

compressed . . . . . .3. Calotropii.

It. lanceolate. Fls. red. Coronal processes
erect spathnlate 4. Asclepiat.

Leafless. Fls. white . . • . 5. Bafeostemma.

"B. Climbers. Pollinia pendulous, i.e., the corpuscle

is above the pollinia which are attached to it
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75. ASCLEPIADACEM. [1. CairTOLBri s.

by stalks (sometimes very short) Corona
staminal.

1. Corolla campanulate Hf*. Coronal processes
slender ligulate 6. Raphistermrsi.

2. Corolla salver-shaped f diam. Coronal pro-
subulate ...... 7. Damia.

3. Corolla rotate.

Corolla 1-1£ 7 diam. Corona 10-lobed . . 8. Holsstemma.

Corolla $-£'' diam., green or purplish. Corona
toothed 9. Cynanchum.

C. Climbers. Pollinia erect, %&, tteir sta Iks usually
reflxed.

1. Corona corolline only. Fls. small. Petals
overlapping 10. Gymntma.

2. Corona staminal only.

Corolla oampanulate. Fls. green, under £''

diam. . . .... 11. Marsdenia.

Corolla salver-shaped. Fls. yellowish over £''

diam. . . .... 12. Pergularia.

Corolla rotate. Petals overlapping. Fls. green 13. Dregea.

Corolla rotate. Petals valvate. Fls. white, waxy 14. Hoya.

Corolla l-fc-2" long with a loiig tube. . . 15. Ceropegia.

1. Cryptolepis, R. Br.

1. C. Bucliaiiani, Boem. Utri dudhi, 8. ; Dudhla
lar, Kharw. ; Karanta., H.

A large twining shrub with glabrous oblong pr elliptic

entire leaves shining above and very pale-glaucouB beneath,

and axillary 2-chotomous cymes of pale yellow flowers with

petals contorted in bud. Follicles 2|-4" long, |-f* diam. in

the middle.

Valleys in Singbhum, occasional. Common in Manbhum. Hazaribagh,
Damuda valley, frequent. Banchi, Palamau, and Santal Parganahs.

Fls. MayJune. Fr. Dec*-Feby. Evergreen.

With copious milky juice. L. 3J" by If to H" by 2" rarely 6" long, with
very numerous slender nearly horizontal nerves united within the margin,

and reticulate nervules ; base and tip rounded or latter cuspidate. Cyme*
panicled with opp. divarioate braoteate fleshy branches constricted at the
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1. Cbtptolepis.] 75. ASCLJEPIADACE^!. [3. Caloteopis.

nodes, 1-2'' long ana oroad. Pedicels i". Sepals orate Ty. Corolla-tubt

fVs
7

* lobes J* linear-lanceolate. Coronal-scales clavate fleahy in the
tube. Pollinia very minute linear.

Campbell Bays that a preparation of the plant is given to children as a

cure for rickets. It is also given to nursing mothers when the supply of

milk fails. The remedy is apparently suggested by the milky juice,

pecies of Euphorbia being given in the same way.

2. Hemidesraus, R. Br.

1. H. indicus, -R. Br% Dudli, Kharw.; Annantamal,

Sans., E.

A slender twining shrnb with oblong to linear-lanceolate

rarely ubovate acute or acuminate or obtuse leaves whitish

beneath and small greenish-purple flowers in opposite dense

sub-sessile cymes. Follicles glabrous often purplish slender,

divaricate 4-5'' long, sometimes 6" by T%".

Rather common, usually in fairly dense shade, but also in Bcrnb

jungle. Fls. r.s. Fr. Oct-Bee. Evergreen.

New shoots pubescent. L. very variable from 1-4" long and |-1|*

broad, very frequently with a white central streak above, base rounded,

ec. n. few. Petiole £-5". Sepals glandular within. Coronal-scales on
the throat alternate with the corolla-lobes. Pedicels with ovate imbri-

cating braots. Calyx in -fruit spreading £" diatn.

The roots which have a pleasant smell are taken to relieve fever and
also in skin diseases. In Hindoo medicino it is sometimes need in conjunc-

tion with the roots of Ichnocarpus frutoscens, which it often much
resembles.

3. Calotropis, R. F*

Erect herbs or shru bs with oroad sessile or sub-sessile

leaves and mod. -si zed bluish or reddish flowers in umbelli-

form or sub-racemose cymes. Calyx 5-partite, glandular

wdthin, sepals lanceolate Corolla campanulate or sub-rotate,

petals valvate. Staminal-column with 5 radiating fleshy

compressed dorsally spurred or tubercled coronal processes.

Pollinia flattened. Follicles very stout.

Corolla 1-1£" diam. with spreading petals . . . . 1. gigantca.

Corolla under 1" diam. with erect p.etals, about £" long . 2. procera.
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3. Calotbopis.j 75. ASCLJSPIADACU^J. [5. Sabcostemma.

1. C. gigailtea, R- Br. Palaii,'iL; Akaona, 8.; Akacn,

Kharw. \ Madar, H. ; Akanda, Beng.

Sometimes a email tree with trunk 1 ft. girth, usually a

shrub with oblong-obovate coriaceous leaves white felted

beneath as also are the branches and peduncles. Fls. reddish

or light-purple or lilac, coronal processes shorter than the tall

column, tips with two small fleshy lateral tubercles and base

with a fleshy curved spur. Fr. much as in the next.

Waste ground, railway embankments, etc., common. Fls. Dec.-July.

Fr. Feby.-June. Evergreen.

Yields the well-known Madar fibre. Various- medicinal virtues are

ascribed to the plant. The Kols use it as a drastic purgative and
_
fever

medicine, but they prefer the Euphorbia. The Santals give a decoction of

the root in infantile convulsions and delirium during fever, Campbell.

Mahouts use the leaves as warm fomentations in treating abscesses on

elephants.

2. C- procera, R- Br. Vernacular names as above.

A shrub 3-4 ft, closely resembling the last when not in

flower.

Waste ground, chiefly in Palamau ; Maubhnm, Camp. : Common from
Barhito Koderma (Bazaribagh) ; Santal Parganahs (Morjhora, etc.).

FIb. and Fr. periods much as in last and uses the same. Fls. 9sp.

Dec.-Jany.

L. usually suddenly often sharply acute or sub-mucronate, old glabrous

beneath. Peduncles numerous, cften 2 from an axil 1-3'' long, tomentoee.

Fls. with erect petals which are white with a deep purple blotch on the

upper half within and acute. Coronal-procs. with a purple obtuse tip and

fleshy dorsal upturned white spur. Follicles 3' by 1
V' obtuse, somewhat

sausage-shaped, outer and inner coats with fibrous tissue between. Seeds

obovate densely imbricate y
v flattened.

Asclepias curassavica, L. Is a pretty erect perennial with

lanceolate or oblong-lanceolate glabrous leaves and many-flowered

umbelliform cymes of scarlet flowers with reflexed corolla and 5 erect

spoon-shaped coronal-scales adnate to the stipitate column. A native of

the West Indies often found in village lands.

5. Sarcostemma, R. Br.

1. S. brevistigma, Wight. Kula-tnar, K.

A leafless jointed sbrub with terete green straggling

branches and terminal sessile umbels of white waxy sweet-

smelling flowers J-J* diam.
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5. Sabcostbmma. ] 75. ASCLFP1ADACJS2E. [ 7. D*mia.

On arid rocks in Singbhum. Fls. Bept.

Occasionally bears small linear-oblong leaves J-f
7 long in the any

season. Column short and stout with slits between the anthers. C& nal-
proeesses large fleshy cbtuse. Pollinia linear, stipitate.

The milk is used in the same way as that of Calotropis, it is said to
be very powerful' (the name signifies Tiger's milkj, in fact Eurocaaas
would usually call it a rank poison.

6. Raphistemma, Wall.

1. R. pulchellum, Wall.

A very large twining- shrub -with cordate ovate leaves
3-7" and handsome pure-white or cream rather fleshy cam-
panulate flowers 1-1 J* long in long-pedxmcled axillary

umbelliform cymes.

Evergreen forest near streams in deep valleys, Singbhum. Pis. Aug.-
Bept.

L. with 5-7 strong primary nerves, a wide basal sinus and
glandular at the base of |he mid-rib. Flu. well marked by the thick
^white coronal scalea at the back of tho anthers being produced into slender
tails and meeting over the stigma. Follicles 6" by If, fusiform (FJ5.L).

7. D&mia, R. Br.

1. D. extensa, -R. Br. Chagul-bati, Beng.

A slender subhispidly hairy or glabrate foetid climber with
membranous orbicular or broadly ovate deeply cordate acu-

minate leaves 2 -4'' long and broad, and green, or yellowish -

green, and red salver shaped flowers §--§'' diam. in long-

etalked corymbose drooping panicles. Follicles 1J.-2" lanceo-

late, clothed with long soft spines.

Palamau, not general. Chiefly in hedges. Fls. Oct.-Dec. Fr. Dec-
Jany.

L. pubescent beneath, basal lobes rounded incurved. Petiole about as
long ar leaf. Peduncles 2-6'. Pedicels capillary, £-2". Sepals short
erect £'' with 2 small glands within, pubescent. Cor.-tube slightly longer
with spreading densely villous-ciliate linear- or ovate-oblong green
petals with reflex ed margins. Corona (outer) adnate to cor.-tube
slightly exceeding it with 5 oblong truncate petaloid lobes and (inner)
small intermediate inflexed lobes carrying long white fleshy acuminate
processes adnate to the anthers and meeting over the stigma, dorsally
purred below.

431



8. Holostbmma. J 75. ASCLFPIADACE^. [ 10. Gtmnbma.

8. Holostemma, Br.

1. H. Rheedei, Wall. Apung, K. ; Moron arak', S.

A twining glabrous shrub with membranous triangular

ovate or oblong-ovate coidate leaves 3-6" long, the large basal

Jobes of which are often incurved and meet, sub-globose purple
and white large flowers 1-1 J" diam. and short thick smooth
acate follicles.

Common in Manbhum, Campbell. Bavines in Singbhnm, rare. Char
kulia (Dalbhnm), Gamble. FIb. July-Sept. Ft. Jany.

L. sometimes faintly pnbernlons, basal lobes rounded spreading or
incurved. Petiole 1-3', glandular at the base of the mid-rib above.
Cymes umbelliform or in irregular racemes, peduncles and pedicels
1-2". Anthers very large oblung, horny, Bhining, cohering into a
10-winged column.

Leaves eaten as a pot-herb. A decoction of the root is given for
cough, Camp.

9. Cynanchniii, L.

l. C. Callialata, Bam.
A glabrous or sparsely hairy twiner with acuminate leaves glaucous

beneath, with a contracted cordate base spreading obscure nerveB
and shortly peduncled axillary umbels of glabrous flowers -5'' diam.
Corona ehort-capular irregularly 5-toothed and crenate. Follicles 2-

tringed-

Top of Parasnath, Hooker. I have not seen it.

10. Gymnema, Br.

Fls. small in crowded umbelliform cymes. Calyx 5-

partite. Corolla sub-rotate with thick lobes, and fleshy

coronal processes on the throat which are produced downwards
on the tube as double villous ridges. Follicles slender,

smooth, acuminate.

l. G. sylvestre, Br.

A rather slender woody climber with densely appressed-
hairy branchlets and broadly ell. to oblong, acute or acu-
minate leaves 2|-3" by l^-l^" with rounded or sub-cordate
base. Calyx hairy ^" diam. in fruit.
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10. Gymnbma] 75. ASCLEPIADACEJS. [11. Marsdbkia.

Palamau, and common on the low hills beyond Akbarpur. Only seen
in fruit and may be the Bame as the next. Fr. Dec.

L. somewhat pubescent both sides esp. on the nerves beneath, not
pronouncedly basal-nerved, sec. n. about 5 prs. Petiole |-J". Follicles
2-2£'' poniard-shaped, only £

v broad. Peduncle cf cyme cnly £-£''.

[This plant is intermediate between the " G. hirsutum " collected by
Sir J. D. Hooker in the same locality, and typical G. sylvestre. The two
are probably only varieties of one species as he suggests.]

2. G. hirsutum, W. & A.

A twiner with all parts densely softly pubescent, broadly

ovate or cordate acute or acuminate leaves H-2|" and flowers
\" diam. in 2-nate sub-sessile cymes. Petals ciliolate.

Follicles 2-3 by §".

Tundi hills, Manbhum, Camp. Herb !

Var. Decaisneanum, Wight. Moronarak, 8. L. oblong or cvate
with wide cordate base 8V by 2' but much smaller at base of shoot,
those quite at base sub-orbicular \" only. Cymes simple forked or
3-nate £-1'' diam. dense sub-aeseile. Tundi Hills. Fls. July.

11. Marsdenia, Br,

3. M. tenacissima, W. &A. Jiti, chiti, (Pal. and
Rajmehal) ; Siti (Koderma) H. ?; Kougat, S.

A stout tough twiner with very milky juice, all parts

densely softly pubescent or tomentose, broadly ovate suddenly

shortly finely acuminate leaves about 5" by 4" with deeply

cordately lobed base, and green nouers J" diam. sub-cam-
pan u late with spreading lobes in dense corymbosely -branched
cymes. Follicles 4|-5£" by l^-l?" finely pubescent, or

velvety.

Tundi hills opposite Topchanchi ; Manbhnm ; Singbhum very rare ;

Palamau, common, thence extending sporadically in scrub jungles through
Hazaribagh to the Eajmehal Hills. Fls. April-June. Ft. Jawj.-March.

L. 3' by 2\'' when in flower, adult 4-7" by 3-5'' occasionally oven 9'' by
8|" velvety above softly pubescent and pale beneath, basal lobes rounded
Bometimee incurved ; base 4-5-nei ved, one pair sec. n. usually close to

base and 1-2 other prs. above. Petiole 11-3'. Calyx Ty long, 5-partite,

sepals oblong. Petals oblong about as long as the tube. Crtronal-processes

erect a dnate to the stamens and extending above them, ligulate, grooved
and thickened below. Follicles thickest a little above the obtuse bas©
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11. Maesdenia.] 75. AtCLEPIADACEJE. [IS. ITbzgea.

then tapering to a blunt apex, solitary, slightly grooved on one side*

Seeds flat margined, with a coma 2'.

It has a very strong fibre used for bow-strings, and which Roxburgh
refers to an one of the strongest he had met with in the vegetable kingdom
(FIb. Ind. II, 56). It hae been several times recommended for cultivation.

12. Pergularia, L.

Differs from Marsdenia chiefly in'the nmch larger flowers

with a distinct tube, and the transversely-bifid or 2-lamellate

large coronal scales. These are often described as simple in

P. pallida, bnt as a fact the two lamellae though often connate

are distinguishable, the long ligule extending to above the

anther evidently being the inner lamella. The coronal scales

are only shortly adnate to the anthers.

1- P. pallida, W. & A. Kongat, Kharw., 8.

A twining shrub with sub-watery juice, ovate or ovate-

cordate acuminate leaves, and greenish or yellowish-white

flowers f-1" diam. in axillary umbelliform cymes. Follicles

deeply grooved solitary about 4" long acuminate.

Palamau and Santal Parganahs, chiefly in nalas and scrub-jungle.

Fls. May. Fr. Bec-Jany, Renews leaves at time of flowering.

8tems somewhat furrowed and pustular glabrous when old. Young
leaves seldom deeply cordate, old usually deeply cordate with nerves
beneath shortly pubescent but otherwise nearly glabrous. Petioles 1%"

(often only |
v when in flower).

The three species Marsdenia tenacissima, Dre'gea volubilis and this

are frequently mixed up in the forest, and without flowers are somewhat
difficult to distinguish. Marsdenia is usually known from its dense
pubescence. Dregea is more pubescent than the Pergn laria and may
be known from both by its almost invariably paired follicles. Its leaves
too are less cordate, or even acute at base.

13. Dregea, E. Meyer.

1. D. VOlubiliS. Benth. Marang Kongat, S.

A stout twiner with often pustular branches, ovate or

broadly-ovate leaves more or less acuminate, with rounded or
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13. Dbegea.
] ASCLEPIADACEM

rarely cordate but scarcely lobed sometimes acute base, greeD
rotate flowers J" diam. and stout follicles 3-4" by 1-1|" diam.

Manbhum, Palamau, in scrub jungle. Fls. June.

Usually hoary with a fine curled pubescence, and L. 3-6" by 2-4$ ''

etrongly nerved, often glandular at the base of the mid-rib above ;

petiole 1-3' with generally a curved thickened base. Fls. in dense
umbels which are sometimes several on short branches, pedicel* £-!'',,

peduncles 1-3*. Calyx 5-partits, sepals Ty ovate oblong obtuse.'
Petals broadly oblong, longer than the tube, pubescent outside. Column
rery short truncate, cjronai-processes sub-globose horizontal.

This also yields an excellent fibre.

14. Hoya, Br.

1. H. pendula, Wight.

A climber with twiggy pendulous branches oblong fleshy

smooth shining leaves with the venation not visible, and
white flowers f" diam. with a truncate stellate corona in

short-peduncled pendulous umbels.

Parasnath, Anders, A Singbhum Hoya, not collected, maybe this.

15. Ceropegia, L.

1. C. hirsuta, w% 8r A.

A hirsute climber with pale spreading' hairs, lanceolate

leaves np to 5" by 1|" with rounded base and tubular flowers

If long with a ventricose base and sub-erect oblong obtuse
ciliate petals.

Manbhum, near Pokhuria, Camp.Herb. ! Fls-, Fr. Aug.

Fls. greenish blotched with purple. Follicles erecto-patent 3".

I Fam. 76. SOLOACEE.

Herbs or shrubs with alternate simple, entire lobed or

pinnatifid (pinnate in Lycopersicum) exstipulate leaves. Fls.

regular 2-sexual in lateral or terminal axillary or often

extra-axillary cymes, sometimes with additional solitary
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7£. SOLANACE&. [1. Soiant/m.

flowers, more rarely all the flowers solitary or cluster-

ed ; bracts and bracteoles 0. Calyx inferior usually per-

sistent and often larger in fruit. Corolla faunel-shaped,

rotate or campanulate, limb sometimes sub-entire, petals

usually 5. St. 5 on the tube, anthers dehiscing by apical

pores or longitudinally. Ovary normally 2-celled ; style

linear ; ovules very many oil prominent peltate placental.

Fruit baccate or capsular, usually 2-celled (4-celled in Datura)

and many-seeded. Seeds compressed, embryo curved round

the albumen (straight in Tobacco).

Besides those described, the following well-known plants belong
to this order:—Solarium tuberosum, L.. the Potato; Lycopersi-
cum esculentum, Mill... the Tomato, which often has numerous
placentas in cultivation; several varieties of Capsicum, Chillies and
Nepal pepper, some of which are naturalized ; Physalis peruviana, Ln
the Cape Gooseberry; Physilis minima, L., a wild plant, can be
recognised by its similarly inflated calyx ^ Nicotiana Tabacum, Ir,

the Tobacco, is cultivated in Chota Nagpur on specially manured plots of

land near the homestead only,- or down near the edges of rivers. Its Kol
name " sukul " merely means smoke. The wrapper of the Kol cigarette

or " fihr " is a Sal leaf.

Corolla rotate. Anthers opening by pores. Fruit a berry. 1. Bolanum.

Corolla tubular-funnel-shaped. Fruit capsular . . .2. Datura.

1. Solanuiii, L.

Shrubs or herbs, rarely small trees, often spinous,

pubescence often stellate. L. sometimes in sub- unilateral

pairs, Fls. in dichasial or sympodial cymes. Calyx 5- or

10-lobed. Corolla rotate, limb usually 5- rarely 4-6-merous,

plaited in bud. Anthers conniving in a cone, opening by
pores or short slits. Seeds discoid.

I. Unarmed, Fls. sub-umbellate or corymbose.

Herbaceous or suffruticose, glabrous or nearly so 1. nigrum.

A large shrub, densely stellate-tomentose » . 2. verbascifolium

II. Armed, rarely unarmed in S. Melongena, cymes
sympodial, or fls. Bub-solitary. «ass=-

A diffuse very prickly herb ... .3. xanthocarpum.

Shrubs or undershruba
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1. Solanuh.] 76. SOLANACE&.

Fls. white. L. not prickly on the nerves . 4. torvum..

Fls. blue. Nerves prickly. Peduncles usually
5-many-fld. 5. indicum.

Fls. blue. Nerves prickly or not. Peduncles
1-5-fld. 6. Melongena.

1- S. nigrum, L. Makoi, H. ; the Black Nightshade.

An erect herb 1-4 ft. high with ovate or oblong sinuate toothed or
lobed leaves, small white flowers \-\'' diam. in cymose umbels on extra-
axillary peduncles and small black terries J

v diam.

A common weed. Fls. and fr. more or less all the year round.

The berries are said to be eaten.

2. S- verbascifolium. L. Bondu, M. ; Arosa, Urusa,
Beng.

A large shrub 6-15 ft. densely stellately tomentose all

over, with corymbose cymose panicles of white flowers £'

diam. and globose yellow berries §* diam. seated on the persis-

tent campanulate tomentose calyx.

Waste ground and scrub jungle. Porahat plateau. Fls. Aug.-lfov, Ft.
Od.-Dec. Evergreen.

L. ovate to ovate-lanceolate acute or acuminate 6-12" by 3-6" softly
tomentose. Corymbs 3-5" diam. Peduiicles stout 1-4" in fl., 3-4'' in
fr. Calyx in fl. {'' with teeth half as long as tube, enlarged in fr.

3. S. xanthocarpum, Schrad. Raugaini janum, 8.

RiEgni, W. ; Kantakari, Beng.

A procumbent very prickly rather pretty herb with
glabreecent bright-green very prickly leaves copiously armed
with straight §" long spines. Fls. deep-blue 1-1 5" diam.
with bright-yellow anthers.

Common in open waste ground. Fls., Fr. Dec-June.

L. sinuate or sub-pinnatifid. Berry £-§* diam. green or yellow when
ripe, often variegated with white or green.

The fruit, ooiled in ghee, is given for cough and toothache, Campbell.

4. S. torvum, Swartz. Hanjad, K. ; Bergar betahet', 8.

A tomeutose shrub 4-8 ft. high with entire or shallowly

lobed leaves not prickly on the nerves and lateral dense usual-

ly bifurcate cymes of white flowers.
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1. Solinum.] 76. SOLANACEJE. [2. Datuju.

Waste ground, but not nearly as common as the next. Fls. Jr., nearly
all the year round.

L. usually with ronnded or sub-cordate base and shallow lobes. Fls.
J-l" diam. Berry yellow J* diam. exceeding the unarmed calyx.

The fruit is said to be eaten.

5. S. indicum, L. Hanjad, Anjed, Hanjid, K. ; Barhanta,
H. ; Baiakur, Beng,

A stellately tomentose shrub or undershrub 3-6 ft. high
with usually deeply lobed leaves always more or less prickly
ou ihe nerves beueath, and with lateral usually simple cymes
of blue flowers.

Waste ground, very common. Fls., Fr.' nearly all the year.

L. with acute, uneven or straight rarely rounded base, 3-6", usually
acuminate. • Inflorescence usually and calyx-lobes sometimes spinous.
Fls. |* diam. rarely nearly white. Fruiting-pedicels often 7 or more!
erecto-patent. Berry yellow %'' diam. exceeding the calyx.

The berries are rubbed on the forehead for headache.

6. S. Melongena, L. Dhoko (wild form), Bengar, K. ) Baigan, B.
The Brinjal (when cultivated) Var. insana, Prain (S. insanum, Willd)
Erect herbaceous 2-6 ft-, branches stellate tomentose, covered with
straight straw-coloured prickles on stems, leaves, inflorescence and calyx.
Fls. blue H" diam. Fruiting-peduncles stout with 1-4 or 5 reflexed
pedicels. Berries globose or oval 1-2* diam, yellow.

Waste ground, occasional, and supposed to be an escape from cultiva-
tion. Fls., Fr. Jany.-June.

Each calyx-lobe has usually a long recurved spine.

j. Datura, L.

Large coarse sub -shrubby herbs with large simple leaves

and very large tubular-funnel-shaped flowers. Calyx tubular

circumsciss above the base in fruit. Corolla limb plaited

entire or shortly lobed. Ovary 2-, or by further partitions,

4-celled. Capsule 4-celled, 4-valved or opening irregularly,

spinous.

1. D. stramonium, L- Var.Tatula. Dhatura, E., K.
Thorn-apple

A large annual 2-4 ft. high with ovate toothed or

sinuate leaves 6-8" long and large purple flowers 3-6" long
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2. Datuea.] 76. SOLANACE&

with 5 linear teeth. Capsule 4-valved ovoid seated on the

swollen calyx base.

Waste ground near villages. Fls., Fr. c.s.

Yields the well-known poison. The powdered seeds are said to be
used in the Kolhan for stupefying coolies whom it is desired to take to

Assam.

2. D. fastuosa, L. Dhatura. E., K. Thorn-apple.

A large annual 2-6 ft. high with ovate glabrous entire

or toothed leaves 6-8" and large white flowers usually 7" by
5". Capsule irregularly dehiscent sub-glol se seated on the

swollen calyx base.

Gardens and waste ground near villages.

Same properties as the last.

Fam. 77. BIGXOMACEvE.

Trees (exotic species often large woody climbers) with

opposite usually 2-3-pinnate, more rarely 1-pinnate or

simple, exstipulate leaves. Fls. large or showy, irregular,

2-sexual, in racemes or panicles. Calyx campanulate,

sometimes spathaceous, lobes valvate. Corolla tubular-

vantricose, lobes sub-equal. St. 4, with the 5th. often rudi-

mentary or suppressed, rarely perfect. Disc pulvinate or

annular. Ovary 2-celled ; style long, stigma 24obed.

Ovules numerous, anatropous, usually many-seriate. ' Fruit

pod-like, loculicidally or septicidally 2-valved. Seeds

flattened winged, exalbuminous.

Species of Tecoma and Bignonia, erect shrubs or climbers, with hand-
some yellow, orange or red flowers, are common in gardens. Anderson
quotes " Heterophragma Koxburghii, D.C," a tree with 1-pinnate leaves
and woolly panicles as occurring on Farasnath !

I. St. 5 perfect, Small tree with 2-3-pinuate leaves. 1. uroxylwn,

II. St. 4 perfect, L. 1- or 2-3-pinnate.

L. 1-pinnate. Septum of pod thick subtejete . 2. Btereospermnm

L.i2-3-pinnate, Septum of pod flat . . .3. Millingtonia.

III. St. 4 perfect L. simple . • . ,4. Tec&ma.
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1. Oboxtlum.] 77. B1GNOKIACEJE. [2. SrBEEOSPEEMUM.

1. Oroxylum, Vent,

1. 0. indicum, Vent. Rengebanam, K. ; Bana hatak', S.;

Sonpatta, Kharw. ; Sona, H. ; Dantkura, Mai Pah.

A small tree rarely over 25 ft. in Chota Nagpur, with but
few branches and terminal clusters of very large ternately

2-pinnate leaves 2-4 ft. long and bread. Flowers large

fleshy purple, but not showy, in terminal stout racemes. The
tree is easily recognized when leafless by its large leaf scars

and immense fiat pods with woody valves and fiat-winged seeds
2-3" diam.

Common, chiefly in ravines. Fls. July-Aug. Fr. Dec.-Marcn. Decidu-
ous Dec-June.

Lflts. about 5" by 3" acuminnte, Corolla 2-3" long and broad. Fifth
tiamen rather shorter than the others. Capsule 1-3 ft.

Seeds purgative Wood. They are, however, sometimes eaten. Mr. Innea
says that in times of famine they are parched and ground into flour !

1

2. Stcreospermum, Char

Trees with pinnate leaves and entire or toothed leaflets.

Flowers mod.-sized, in lax terminal panicles. Corolla
bilabiate with 5 sub-equal orbicular more or less toothed
lobes. Capsule long terete or obscurely angclar with a much
thickened septum. Seeds (in Chota Kagpur species) sub-
trigonous, winged each side.

1. S. SUaveolens, D-0., Huesi, K. ; Pader, S. ; Panrar,
Kharw. ; Paroli, Mai Pah. ; Parul, Beng.

A handsome large or mod.-sized tree with young parts to-

mentose, large odd pinnate pubescent leaves with 5-9 lfits., and
dull crimson fragrant flowers 1|" long in large glandular
pubescent panicles. Pod 18" by §", terete, often cork-screw-
like, the thick corky septum occupying most of the cavity,

seeds embedded in notches.

Frequent in the valleys in Singhbhum. Manbhum, not abundant,
Camp. Eanchi, Hazaribagh, Palamau. Fls. April-May. Fr. Bept.-Jany.
Deciduous March.

1 Appendix to " Indian Forester " for Feb. 1008, p. 5.
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2. SiEEEOBPBBiiUM.] 77. BIGNONIACE^S.

Lflts. broadly-elliptic or oblong shortly suddenly acuminate 3-7'' by

2i-3
7

, in young plants harsh and spinous-serrate (in quite young seedlings

simple, as they also are in Oroxylum and numerous other pinnate-leaved

plants). Venation beneath strong. Petiolule ffe-i
7

. Calyx }-$'' glan-

dular-hairy, lobes 3-5 short broad. Corolla yellow within, petals crisped-

crenate.

2. S, chelonoides, D.G.

A large tree glabrous except tlie flowers, with odd-pinnate

leaves with 5-9 lflts., and pale rose-cold, and yellow or

light-purple flowers f-1" long in very lax glabrous panicles.

Pod 12-20" by £-|", somewhat angled.

Bare. Valleys in Saranda. Parasnath?' Anders. Fls. April-May. Fr.

Dec.

Lflts. elliptic caudate-acuminate. Petiolules |«f
¥
. Calyx i" with I

short teeth. One of the most difficult woods to split.

Millingtoniahortensia, L„ sometimes called the Indian Cork trac,

is a tall very handsome tree with 2-3-pinnate leaves and pendent panicles

of fragrant white flowers with long corolla-tubes. The tree is shallow
rooted and apt to be blown down. Fls. No v.-Dec.

4* Tecoma, Juss.

1. T. undulata, 0. Don.

A shrub or small tree with narrowly oblong nndulate

leaves and orange red flowers in terminal corymbose racemes.

Palamau, wild ? Fls. April. Specimens of this shrub were collected by
Dr. J . P. Hendley on waste land in Palamau, and had everv appearance of

being indigenous or naturalized.

Young shoots grey puberulous. L. about 6 7 by H" short-petioled.

Calyx tubular-campanulate, 5-toothed. Corolla 1£" tubular-ventricose

with 5 rounded sub-equal lobes. Capsule 8
7 by J'\

N.B.—The cultivated species of Tecoma have compound leaves.

ram. 78. PEDALIACEjE.

Herbs or undershrubs with opposite leaves, or the

upper alternate, often deeply lobed or pinnatifid. Flowers

irregular axillary ebracteate or bracts very small. Corolla

tubular ventricose, lobes imbricate. Stamens 4 didynaiaous.
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78. PEDALIACEM.

Ovary 1-2-celled, or 4-celled by the growth of a second sep-
tum, not lobed. Style slender with a 2-lobed stigma. Ovules
few, or if many in one series, not scattered all over a broad
placenta (as in Scrophulariacese). Fruit capsular or indehis-
cent. Seeds wingless, exalbuminons.

Ovary 1-locular with 2 parietal placenta. Fr. with
indehiscent endocarp 1. Martynia.

Ovary 2-spuriously 4-locular. Capsule dehiscent . 2. 'Sesamum.

Martynia diandra, Glox. Bilai sarsar, K., is a handsome stout
viscidly-hairy herb with bro idly ovate cordate sinuate-toothed leaves
3-6" both ways on long petioles, and drooping purplish flowers 1£" long
in short racemes with pink bracteole3. Fruit sub-drupaceous but the
outer fleshy pericarp 2-valved. Endocarp armed with 2 sharp curved
claws.

An American weed, now abundant in waste ground.

Fls. r. s. Fr. c. «.

Sesamum indieum, D.C. Tilming, K. The Gingeli oil plant is a
herb widely cultivated, 1-2 ft. high, more or less foetid and glandular,
with the opp. lower leaves often lobed, pedatis<»ct or toothed, upper
narrow sub-entire or toothed Fls. purple or white drooping \\" long. Cap-
sule 1'' long, narrow erect hairy. Fls. Oct.-Dec. Fr. Dec-Jan.

Fam. 79. ACANTHACEJE.

Shrubs or herbs or often undershrubs with opp. exstipulate

simple, rarely aromatic leaves, often with slender raised

nerves and lineolate with raphides. Leaf scars usually
conspicuous. Fls. irregular in beads, spikes, cymes, or
panicles, rarely solitary, bracteate and 2-bracteolate, rarely

either bracts or bracteoles absent. Corolla lipped or lobes

sub-equal. St. 4 or 2 inserted on the corolla-tube ; anths,
2- or 1-celled. Disc often large. Ovary superior 2-celled

never lobed, usually linear or oblong with 2 or more super-

posed ovules in each cell (very rarely 1 only, e.g., Blepharis,
or collateral, Thunbergia) Capsule loculicidal. Seeds (exc. in

Thunbergia) ceated in the axils of upcurved hard supports
(retinacula), often haiiy. Albumen 0.

I. Calyx inconspicuous annular or 10-15-toothed.
Climbers .1. "Htimbergia.
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79. ACANTRACEJk

II . Calyx distinct, 4-5-partite. Corolla aubregular

or two-lipped.

A. Petals twisted in bud. Anthers with 2 cells

parallel, level, or one only a little above the

other (Tribe Ruellise).

1. Ovules 2 in each cell. Corolla not distinctlj

lipped

Cor.-tnbe long slender. St. 2.' Antha.

mnticous ... * ... 2. Dcedalacanthus

Cor. tubular ventricose. St. 2 or 4. Antha.

mnticous 3. Strobilanthes.

St. 4. Anthers distinctly spurred. Fls. large

white 4. Petalidiur*.

2. Ovules 3-12 in each cell.

Cor. not distinctly lipped. Bract 0.

Bracteoles large leafy • 5. Ruellia.

Cor. not distinctly lipped. Bracts large.

Brateoles 6. Hemigmp hit.

Cor. distinctly 2-lipped. Herbs with narrow
7. Hygrophila.

B. Petals imbricate in bud. Antha. with 1

or 2 cells. When 2-celled, one cell often

placed considerably above the other (Tribe

Justicieae).

1. Ovules 2 in each cell Corolla not distinctly,

or rarely, lipped. Sepals 4, the two outer

much the larger.

Fla. yellow or blue. Anths. 2-celled ... 8. Barleria.

Fls, orange. Anths. lacelled .... 9. Crossandra.

2. Ovules 2 in each cell. C^olla distinctly

2-hpped.

a. Stamens 4.

Upper anthers with only one cell perfect. Fls.

blue . . . • 10. Neuracanthus.

nthers all2-celled. Fls. usually white or purple. 11. Lepidagathis.

b. Stamens 2.

i. Corolla large 1|" white. Stout ffomh . 12. Adhatoda.

ii. Corolla under 1\'' or with very slender tube.

t Lower anther-cell with a white spur.

Spur minute. Spikes terete or 2-1- ranked . 13- Jv.sticia.

Spur very evident* Spikes ahort unilateral . 14. Rungia

tt Anthers mutioous.
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79. ACANTHACE&. [I. Thukbkbgu

Bracts paired unequal, one or both longer
than calyx, fascicled in reduced axillary

and terminal dense cymes. . . . 15. Dieliptera.

Bracts paired unequal, one or both longer

than calyx, 2-4 prs. only, terminal . .16. Peristrophe.

Bracts and bracteoles minute T
x

5 "long or 0. 17. Ehinacanthvx.

3. Ovules 3-10 in each celL Corolla 2-lippecL

Stamens 2.

Herbs or undershrubs. Corolla small with
slender tube . .... 18. Andrographit.

Shrub with showy curved brick-red corolla . 19. Phlegaeanthut.

TO. Calyx distinct. Corolla 1-lipped only, the
upper lip obsolete.

Herbaceous. Ovules 2 in each cell . . .20. Blepharix.

1. Thunbergia L. f

.

Climbers with axillnry or racemed flowers, and large

bracteoles enclosing the flower buds. Corolla large with a
ventricose curved tube and 5 rounded petals. St. 4 didyna-

mous. Disc conspicuous. Ovary cells 2-ovuled. Capsule
very characteristic, being globose with a flat hard sword-shaped
beak.

1. T- fragrans. Roxb. Var. laevis.

A slender climber with ovate or oblong leaves 1-3* by
§-l|", lower with cordate or hastate base, and white flowers

1 \" long solitary or paired in the leaf axils. Calyx teeth

14-20 lanceolate fVA •

Singbhum on Porahat plateau. Fls. Fr. Oci.-Not

Glabrous, puberulous or hairy. Pedicels 1-2 7 thickened upwards in
fruit. Fls. not fragrant (they are fragrant in the type). Calyx-teeth
hard in fruit and then £" long. Fruit puberulous depressed globose with
4 rounded excavate seeds. Beak with grooved edges.

2. T. tomentosa, Wall.

Similar but calyx-teeth in flower filiform much longer than the tube
often £", hairy, and capsule villous. Fla. 1£".

Chota Nagpur, Protn.
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1. Thunbergia..] <J. ACANTRACEM. [3. Stbobilawthss.

T. alata, Boj. with winged petioles and yellow corolla with a browa
or purple eye, and T. grandifiora, Roxh., with blue flowers inr&cemea,
are often cultivated.

2. Daedalacantlms, T. And.

Shrubs or undershrubs with the leaves marked with

raphides. Fls. showy, red or blue, in spikes with large

usually prominently nerved, often imbricating, bracts.

Corolla with slender tube and spreading rounded lobes. St. 2.

Ovary glabrous, cells 2-ovuled. Style long, stigma simple.

1. D. nervosus, T. And.

A shrub 2-6 ft. with ovate acuminate entire glabrous

leaves attaining 9" by 4", very handsome in flower with blue

flowers 1-lJ;'' long and f" diam. ia ternately panicled terminal

spikes with white green-veined imbricating bracts.

Ravines in Singbhum, not uncommon, Fls. Jany.-March.

L. with very tapering base and about 7-12 prs. of rather strong sec

.

n. Petiole i-l\
v

. Spikes 1-3". Petals £
v

elliptic. Bracts |" concav-

elliptic. Anths. exserted, Capsule §*.

2. D. purpurascens, T. And. Gulsham, H.

Similar to last but smaller, 2-4 ft. Spikes solitary and

ternate, axillary and terminal but not usually panicled. Corolla

lilac or rose-purple 1-1J* long, tube pubescent. Bracts

similar but ovate or rhomboid, long-acuminate, pubescent

beneath and margins long-ciliate.

Associated with the last, but also in drier valleys and much more
common. Singbhum ,- Manbhum ; Sirguja, Wood ; Hazaribagh ; Palaenau,

in ravines ; S. P. Pis. Jany.-March.

Stems shortly pubescent, 4-angled. L. ovate and base decurrent on

the petiole, rarely exceeding 6" by 4" and with 6-8 prs. sec. n. Spikes long

or short peduncled, oblong, dense l£-2'' often very numerous. St. scarcely

exserted.

There is a form without the long ciliae to the bracts.

3. Strobilantlies, Blums.

Shrubs or horbs with loaves often unequal in the pairs,

and ofton bearing raphides. Inflorescence various, but always

S48



3. Steobilajtthes.] 79. ACANTKACEM. [4. Petalidium.

close and spicate in the Chota Nagpnr species Calyx deeply
5-fid. Corolla tubnlar-ventricose with 5 sub-equal spreading
ronnded petals. St. 4 didynamous. Ovary cells 2-ovuled»
Style long, stigma simple.

1- S. auriculatus, Nees. Hntid, K. ; Gada Kalha, S.

A shrub 2-6 ft. with usually unequal leaves, hairy above,
with auriculate base, and axillary and terminal linear spikes
of blue flowers, spikes 1-3" long with densely imbricate obovate
obtuse bracts with recurved margins, velvety pubescent or
usually with spreading white cilia J* long. (Var. Edgewor-
thiana).

This plant
t
often forms a dense undergrowth under Sal in the Singbhum

forests, it flowered in 1898 and flowers gregariously every 6 years. The
seedlings were 2-3 inches high in Jan. 1899 but there were also a few
old plants flowering. Jaspur, rocky hill tops, Wood. Manbhum, very
common on |the banks of nullahs " Campbell. ; Hazaribagh (Koderma
forest, etc). Fls. Dec.-Feby. Fr. March-April.

L. sessile oblong or ovate or lanceolate crenate, the larger one of a pair
sometimes attaining 10" by 2j', sometimes sub-equal. Sec. n. 10-13 prs.
Corolla blue I" long slightly curved. Bracts densely covered with stalked
glands beneath. Bradeoles 0. Capsule %' glabrous.

The pounded leaves are rubbed on the body during the cold stage
of intermittent fever, Camp.

2. S. scaber, Nees.

A herb \vith creeping rootstock, rather stiff entire or
crenate leaves and yellow flowers 1" long in bracteate capitate

spikes.

Along watercourses in Saranda forests and Santal Pargsnahs. Fls*
Jany.-April.

L. ell. or ovate 2$-5'f with raphides above, scabrous beneath. Spikes
1*1 £" from upper axils and in short terminal panicles. Bracts £-1*''

lanceolate caudate, hairy or glandular. Corolla tubular for \" chen ventri-
cose, 1* long and f diam. villous within. Capsule $" downy. Seeds 2
(sometimes 3 !) in each cell with broad, membranous margins and long
silky hairs.

4. Petalidium, Noes.

1. Petalidium barlerioides, Nees.

•A straggling shrub with largish white flowers sub-soli-

tary or in opp. decussate pairs in dense or sub-capitate spikes

,

449 e



4. Pitaiidium.] 79- ACANTHACJ2JE. [5. Ruellia.

(abbreviated lateral branches). Leaves (very few at time of

flowering) 2-4" ovate toothed or crenulate, acuminate, some-

times attaining 6'' by 4".

Singbhum, in Sal jungles (Bera forest, Ankna forest, etc.); Hazaribagh
(Chorparan, Kodernia, etc.) ; Parasnath, Anders. Palamau, Gamble I

5. Parganahs. Fls. Feby.-April Fr. April Mearly deciduous March-'
April.

Twigs straw-coloured. L. puberulous suddenly decurrent on. the 1-2'

long petiole.

Readily recognised by the large green-reined pairs of bracteoles f
long, strongly ribbed lower lip of corolla and the long fulvous hairs

within it. Anbhs. 4, with long spurs. Capsule £".

5. Ruellia, L.

Herbs or undershrubs with sessile or sub-sessile, solitary

or clustered, large or m. s. flowers subtended by two leaf-like

bracteoles, with tubular-ventricose more or less oblique

corolla. St. 4 didynamous. Anther-cells muticous, glabrous.

Ovary-cells 3-10-ovuled. Stigmas simple. Capsule clavate

ellipsoid with solid base. Seeds imbricate, hairy.

Stems prostrate or rambling, L. ovate, not very
Uneolate .

'

. . . . . . . .1. prostrata.

Stems erect, or sometimes in suffruticosa. L. very
lineolate.

L. oblong-lanceolate, acuminate. Fls. 1^-2" • 2. cernua,

L. elliptic acute. Fls. 3'' 3. Beddomeu

L. oblong or elliptic obtuse. Fls. 2''
t
long • • 4. sujfruticosa.

1. R. prostrata. Lamk.

Creeping or rambling, often rooting at the nodes, scarcely

shrubby, with ovate leaves 1" by f" to If" by 1" (or up to 3" in

var. dejecta) and axillary solitary purple flowers f" diam.

and about l
v long.

Shady banks, common. Fla. July-Bept.

Sterna nearly glabrous except at the nodes. L. obtuse or sub-acute (or

acute in var. dejecta) slightly hispid or hairy above, more so on the veins

beneath, with 6 prs. distinct oblique nerves. Fls. caducous, falling before

mid-day, very shortly pedicelled, tube about 3''. Sepals linear, ciliate.

Ovary downy with about 6 ovules in each cell. Stigma tongue-like.

460



6. Ruellu.] 79. ACANTHACEJE.

2. R. cernua, Roxb. (see however note under
R. Beddomei)

.

A strict erect herb or undershrub 1-2 ft. high, from
a slender woody rootstock, with lanceolate or oblong-lanceolate
acuminate leaves 3-5" by 1-1J-" Fls. If light purple with,
petioled elliptic acute or acuminate leafy bracts.

Frequent in valleys among the Singbhum mountains ; Parasnath. Fls.
Aug.-Sept. Fr. Dec.

Stems obtusely 4-gonous and often grooved (as also in the following
species), strigose with adpressed hairs. L. hairy above hairy and strigose
on the nerves beneath. Petioles slender. Capsule f-1'' slightly beaked.

3. R. Beddomei) Clarke. (R. cernua partly of Anderson
and Prain).

A branched erect herb or undershrub 1-2 -ft. high, from a
Blender woody rootstock, with elliptic or ovate-lanceolate acute,
not acuminate, leaves l|-3" loog. Fls. 3" purple with
petioled ovate acute leafy bracts.

Valleys in Singbhum. FIb. Aug.-Sept.
Stems minutely strigose. L. somewhat hairy above, with only a few

nairs beneath. . Bracteole3 ovate, less acute than in cernua, of which it is
sometimes considered a form. If so, the name of both forms should be R.
Beddomei rather than cernua, in view of the great dissimilarity of both
Roxburgh's figure and description of R. cernua to any form of this plant.
Roxburgh's R. cernua was a glabrov* plant with small pale-pink flowers in
the leaf axils.

4. R. SUffruticOSa, Roxb. Brunaia, Charpatu, R. ;

Chanlia, S.

A perennial herb or dwarf undershrub with many long
fleshy tuberous roots, stems to 18" high, both stem and leaves
with many white hairs. Leaves broadly elliptic or oblong
obtuse 2-5''. Fls. white or purple 2" long.

8ingbhum and Manbhum, common in dry jungles ; Hazaribagh ; Santa 1

Parganahri ; probably general. Fls. May-Sept. tr. Auy.-Oct.

Often forming a rosette on the ground with scarcely any stem in May
;

the Btem frequently elongates in the rainy season. The plant is very much
more hairy than are the preceding species. L. l%-2'' only when first

flowering, petioles J-|*. Peduncles shorter than or exceeding the leaves
in fruit. Sepals %'. Petals rounded £". Capsule §"-f

'' with 12-14 thinly
discoid marginate seeds.
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5. Rueilia.] 79. ACANTEACEJE. [8. Eablebia.

It is one of the herbs known collectively as Ili-rann (Bice-beer medi-

cine) by the Kols, by whom it is used in the fermentation of rice-beer

(Hi, K. ; Handi, Handia, 8, Oraon). Campbell says that the root is used

in gonorrhoea, syphilis and renal affections.

6. Hemigraphis, Nees.

1. H. latebrosa, Nees.

A softly hairy diffuse undershrub about 12-18" High with

long petioltd coarsely crenate-dentate leaves and pretty bright

blue flowers f-J" long with curved tubular corolla and sub-

equal spreading petals.

Freqnent in rocky jungles in Singbhnm, Palamau, Ha«aribagh and
probably thronghout Chota Nagpur and Santal Parganahs. Fls. Nov.-Jany.

FU. opposite in, sub-capitate spikes. St. 4. Cells of ovary 4-ovuled.

7. Hygrophila, Br.

1. H. ealicifolia, Jfees.and 2. H. spinosa, T., And., are conspicuous
ditch or marsh herbs with lipped flowers in axillary whorls and didyna-
mous stamens. The former attains 3 ft. and the latter 4 ft. or more,
though both are often dwarf. H. spinosa, gokhula janum, 8. ; Kanta
Kalia, H., has long willow-like leaves and dense spiny whorls of hand-
some purple flowers, the lower lip fc-f'' broad with a yellow palate.

Spines usually 6, often V long. Fl. Nov.-Dec. The former is unarmed with
linear leaves and has about *52 seeds in its linear f capsule. Fls. Sept.-

Nov.

8. ffarleria, L.

Herbs or undershrubs, sometimes prickly, with entire

leaves and showy sessile flowers, axillary or in spikes, the

latter sometimes very dense and unilateral. Sep. 4, the 2

outer mucji larger than the inner. Corolla-tube long. Pet.

5 sub-equal. St. 2 perfect and 2 or 3 rudimentary. Disc

large. Seeds with silky hairs.

Fls. yellow. A prickly shrub 1. Prionitu.

fls. blue or red. Unarmed

Fls. few or clustered or spikes capitate, not secund. . . 2. cristata.

Spikes secund « • .• -3. str\go»a.
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S. Bablebia.] 79. ACANTHACEJE.

J. B. Prionitis, L. Kanta phul, 8. Kanta jati, Beng.

A prickly nndershrub 2-5 ft. high with elliptic leaves 1£*
by |* to 4" by If" and yellow flowers, one to three together, in
the axils and in terminal spikes with elliptic spine-tipped
bracts | -1" long.

Gangpur near the Brahmini River Manbhum, grown as a hedge
plant, Camp. ; S.P., near villages (Jurmoondee, etc.). Fls. Fr. Dec-June.
Doubtfully wild.

L. acuminate both ends, narrowed into the £-f"petiole or upper eub-
sessile, mostly with axillary spines. Corolla 1£". Capsule f" beaked.

2. B. Cristata, L. Eaila baba, 8. ; Jati, Beng.

An erect or diffuse nndershmb 1-3 ft. high with narrow
leaves and bright rose-colonred flowers solitary or paired in
the leaf axils (in shade) or forming dense capitate spikes on
the branchlets (in sunny places).

Very common on rocky hills in Singbhum and occurs throughout Chota
Nagpur, often covered with flowers and then very handsome. The colour
of the flowers is quite different to that of the Himalayan plant.

Fls. 8ept.-Nov. Fr. Oct.-Jany.

Stems sub-terete strigose. L. ell. to oblong-lanceolate 2-5£" by
|-1V sub-acuminate both endB, rarely obtuse, sparsely adpressed "hairy
above. Sec. n. about 4-6 prs. Petiole %-%''. Outer sepals ell. or rhomboid
$", pectinate, strongly nerved, with adpressed yellowish hairs. CorAube
H" long. Upper lip 1-lobed, lower A-f" long. Perfect and imperfect st.

each 2- Capsule f '' glabrous shining compressed.

3. B. strigOSa, Willd. Raila baha, S. ; Dasi, Beng.

An undersbrub 2-4 ft. high with ovate acuminate leaves
4-8' by 2-5" decurrent on the petiole and large handsome azure
blue flowers 2" long and 1^" wide in dense bracteolate 1-sided
spikes.

In shady places only. Singbhum. Fls. Oct.-Nov. Fr. Dec.

Easily recognized by the two larger sepals being imbricate in a row
on the upper side of the spike and the bracteoles in two lateral rows.

Crossandra undula efolia, Balisb, is an undershrub 2-4 ft. high occur-
ring in hedges about Chaibassa under shade, with narrow leaves 2^-5'"

with wavy margins ard pale beneath. Flowers deep orange-red, in linear-

oblong spikes with imbricating bracts. Cor.-tube curved slender |" long
and 1" diam. Fls. July-Oci.
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10. Neubacanthus.] 79. ACANTHACE2E. [11. Lepidaqathib.

10. Neujacantlius, Nees.

I, Jf. tetragonostachyus, Nees.

Suffruticose 1-2| ft. with perennial creeping root, sub-

terete stems with two lines of hairs, membranous ell.-

acnminate leaves about 3|" by 1|" and bright blue 2-lipped

flowers I" long by J* diam. in 4-ranked axillary and terminal

eeBsile spikes 1-lf long with imbricate ell. white-hirsute

veined bracts T\" long.

Frequent on trap rocks in the Bajmehal hills. Previously only

reported from Burma. Fls. Jany.-Feby.

L. narrowed into a very short petiole hispid-pubesoent on the nerves

beneath. Calyx 5' lobes linear 2 larger than the other 3, with long white

hairs. Bracteoles 0. Corolla tube conical, then suddenly ventricose. St. 4
in the throat didynamous with very short filaments. Upper anthers

with only 1 perfect cell. Ovules 2 in each ovary cell. Stigma linguiform.

11. Lcpidagathis, Willd.

Herbs or undershrubs with sessile flowers in heads or

spikes, usually 3ecund and with bracts longer than the sepals.

Sepals unequal, two anterior more or less connate. Corolla

small 2-lipped, very swollen at base or in the middle, lower

lip 3-lobed usually spotted. St. didynamous. Capsule 2- or

4-seeded.

1. L« fasciculata, Nees. Serendri dumbu, Bile-mata a:,

K.

A small highly aromatic viscous hairy herb 1-2 ft. much
branched from the creeping rootstock, with crenate ovate

acuminate leaves and small white lipped flowers in numerous
bracteate sub-capitate spikes rarely exceeding \'' long.

Common among rocksin the Sal forests of Singbhum, also in grasi

near nalas. Fls. Jany.rApril, br. March. April.

Stems with 4 raised green lines. Leaf-blade suddenly tapering into

the winged petiole, 1 larger 5'' by, V including the petioles. Bracts i*
3-merved herbaceous. Calyx sub-i'-lipped £-£'', lower sepals linear, lateral

a cicular. Cor. Ty Anther-cells beaked or mucrouate at base, nearly level.

S eedg 4. The loaves aro eaten.
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11. Lepidaoathis.] 19. ACANTHACE2E. [13. Justicia.

2. L. hyalina, Nees. A branched herb 1-2 ft high with root of fleshy
fibres. Stems with short curly pubescence above and 2 green lines
decurrent from the j>etioles.

L. lanceolate, ell.-oblong or ovate entire, decurrent on petiole as in last*
attaining 7" by 2£

' including the petiole, upper narrow-lanceolate sub-
sessile, hairy both sides. Fls. \" in 1-sided clustered spikes \-l%' long
with lanceolate cr linear finely-aouminate 1-nerved bracts %--^" long; with
long white cilia.

Similar localities. Fls. Nov.-Feby.

3.Ij. purpuricaulis, Nees. Very olosely allied to last, often with
purple stems. Bracts striate lanceolate mucronate.

4. L. trinervis, Nees., has linear or linear-lanceolate glabrous leaves,
ovate or obovate sub-spinescent bracts and flowers sometimes conglo-
merated near the rooj^ The sepals are not spinescent.

5. L. Hamiltoniana, Wall., with linear leaves is a common herb
on dry slopes, remarkable from its flowers being always conglomerated in
spinescent cushions on the ground. The bracts and sepals in this are
both Bpinescent. Fls. Dec.-Feby.

12. AdlTatoda, Ness.

1. A. Vaflica, Nees. Vasaka. Beng., is a bushy shrub or undershrub
often occurring in compounds and near villages but with no claim to be
considered * indigenous in our area. It has large minutely pubescent
elliptic leaves with a foetid smell, acute both ends, and with many strong
sec. n. The large white lipped flowers areborne in dense terminal spikes.
Evergreen.

An insecticide.

13. Justicia, L.

'Shrubs -or undershrubs or usually herbs with small lipped

flowers usually sessile in bracteate spikes. Sep. 4 or 5. St. 2,

anths. 2-celled, lower cell with a small white appendage.
Seeds 4, compressed, not hairy but more or less tubercled or
glochidiate.

1. J. Betonica, L. Had-pat, K.

Shrubby below with many stems 2-4 ft. high from a
perennial rootstock, ovate-lanceolate leaves acnmiBate both
ends and small white rose-spotted flowers in mostly terminal
l-S^Hate spikes conspicuous from the closely-seriate white
green-veined ovate mucronate bracts.
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13. Jubticia.] 79. ACANTEACBM. [15. Dicliptera.

Singbhum forests common. Rocky ravines in Hazaribagh and
Palamau. Jaspvunagar, Wood. Probably in all districts. Fls. Fr, Nov.-

Jany.

Stems swollen above the nodes, terete striate (sub-tomentose in Var.

villosa). 1. pubescent both sides or glabrous, larger 4£" by If", margin
sometimes faintly toothed, sec. n. 6-^ prs. fine raised. Petiole %-%'. Spikes
2-6''. Bract? \-'i'' and bracteoles similar, sepals J'' subulate. Capsule,
\' clavate pubescent. Seeds with a corrugated testa.

Used in diarrhoea.

2. J Gendarussa, L. f. Jagat madan, Beng., is an erect undershrub
2-4 ft. sometimes cultivated and occurring as an escape. It has narrow
leaves, interrupted spikes 2-5'' long and linear bracts.

Four other species of Justicia occur, they are only herbs.

Rungia parvifiora. Nees. Var. pectinata. Bir lopong arak', 8.

is a herb 6''-2^ ft., the stems with dense recurved pubescence at the 4
angles, narrow leaves, and very small blue flowers in 1-sided spikes
$•$" long with white-margined bracts. Very common esp. in roc^y
ravines.

Fls- Nov.-Jany.

The root is given in fever.

15. Dicliptera, Juss.

Herbs or nndershrubs. L. ovate, one of each pair some-

times deciduous. Inflorescence fascicled. Fls. 3-5 of which
1 or 2 only are perfect in a contracted cyme, each cyme in a

pair of unequal posterior and anterior bracts of which the

posterior are larger, Cymes often in one or more transverse

series, each series within a pair of lateral bracts, and the whole
in the axil of a floral leaf. Each flower of a cyme has also

its own bract, with or without bracteoles, and 5 linear sepals,

or sepals lanceolate in perfect flowers. Corolla rose, purple
spotted within with a narrow npper lip and a sub-equal
recurved 3 toothed lower lip. Anth.-cells superposed.

The Cor.-tube is often twisted so that the anterior lip becomes superior.

1. D. Roxbnrghiana, Nees. Var.

A tufted nndershrub about 2 ft. with 4-angled striate

stems and swollen nodes, pubescent, especially on two sides.

Eocky jungles, Singbhum. Pitorea (Eanchi Distriot, Wood. Type ?)
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15. Diclipteea.] 79. ACANTHACEJE. [17. Reinacanthus.

Fls. Fr. Nov.-Vec.

L. acuminate 3|'' by 2'', base ctraeate, shortly densely hairy beneath and
hairy above, nerves oblique strong. Petiole 4-l|" hairy. Heads of fl6wera
terminal and on leaf-opposed branchlets %-V long. Cor.-tube -jY', npper
lip ligulate, lower £'' broad minutely 3-toothed. Capsules ^Vi'' pubescent
and with long hairs. Seeds densely papillose.

N.B.—D. Roxburgh iana is described in the F.B.I, as having leaves
obscurely pubescent or glabrous. In the C. N plant the proper bractB of
each flower are setaceous 5'', the larger cyme bracts (which are perhaps
those referred to in the F.B.I.) oblanccolate |*, and the smaller f long.

2. D. micranthes, Nees., is a diffuse herb with a corolla only i" ot
less.

16. Peristropke, Nees.

1- P. bicalyculata, Nees, Barge Khode baha, S. ; Nasa
bhaga, Beng.

A laxly panicnlately branched herb 3-6 ft. high with
swollen nodes and sharply 6-angled stems, ovate leaves and
smallish light purple 2-lipped flowers in lax axillary and ter-

minal divaricate panicled clusters of two flowers.

Very common in hedges, also under light shade in waste ground where
not browsed. Fls., Fr. Nov. -Jany.

Lower leaves 4i" by 2£", floral often lanceolate, hairy, base somewhat
decurrent on the H-2" slender petiole. Panicles with setacotis £'' bracts.
Each cluster (or pair) terminal with an outer linear or linear-spathulate
bract 1-| times as long as the calyx and an inner smaller one, bracteoles 2
prs. but one jlower sometimes abortive. Sepals ^''connate at base.
Cor.-tube £-£'' twisted. Posterior lip (lower) elliptic obtuse entire i-yW

¥
,

anterior |* long very shortly 3-lobed or divided into 3 linear petals.
Capsule i" solid below. Seeds glochidiate.

It is hardly separable generically from Dicliptera.

L. acuminate 3|" by 2", base cuneate, shortly densely hairy beneat
And hairy above, nerves oblique strong. Petiole |-H". Rean« of flower
terminal and on leaf-opposed branchlets £-1" long. Corolla hairy, tub
iV» upper lip ligulate, lower &" broad minutely 3-toothed.

k
17. Rhinacantlius, Nees.

R. communis, Nees.

A slender divaricately branched shrob with elliptic

obovate, or ovate-oblong leaves 3-7'' by f-3£" and white
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17. Rhinacasthtts.] 79. ACANTHACEJE. [19. Phlogacakthus,

flowers V long with a slender pubescent corolla-tube. Calyx

•jL" deeply 5-partite longer than the minute clustered bracts.

Rocky ground under shade. Karampoda and Porahat forests,

K«onjhur boundary. Palandu (Ranchi), Wood. Koderma, Gamble. FIb.

Jany.-April.

L. narrowed both ends. Petiole slender. Upper lip of corolla Bhortly

fAfid, lower with 3 broad lobes \'' long.

18. Andro^raphis, Wall.

Herbs or small undershrubs with small 2-lipped pubes-

cent flowers in axillary and terminal- often 1 -sided racemes

with small bracts, and bracteoles or minute. Anther

cells parallel, base bearded. Capsule 6-12 -seeded. Seeds

glabrous, not compressed.

1. A- paniculata, Nees. Kalmeg, S. y
H ; Chiretta, Beng.

(The true Chiretta, however, is a Swertia.)

An erect herb 1-3 ft. with square stems glabrous

below, lanceolate glabrous leaves about 2\" and flowers \*

long vertical on spreading panicled racemes.

: Common, often seen on fire-lines before they are cleared. "Pis. Bept.-

April. Fr. Dec-May.

L. narrowed both ends. Petiole 0-j''. Inflorescence glandular-hairy.

Capsule narrow f-f ''.

Used in fever (a decoction of the whole plant). Also given M in

diarrhoea, convulsions, and epilepsy," Camp.

2. A- CchioideS» Nees, Bir Kubet, 8t

Erect herb 8"-2 ft. with pubescent stems, sessile oblong

leaves l|*by J" to 3

J

7
by If pubescent or somewhat hairy

both, sides, and flowers vertical on spreading simple or

branched (but not panicled) racemes from all the axils.

Similar localities. Girga Forest, etc. FIs, Jvly-Nov. ¥r. Sept.-Jaru

Sepals slender £-£". Capsule ellipsoid.

19. Phlogacanthus, Nees.

1. P. thyrsiflorus, Nees.

A handsome shrub with entire dark green elliptic leaves

6-8* long and widely tubular 2-lipped curved brick-red
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19. Phlogacanthus.] 79. ACANTHACEM.

flowers in terminal thyrses. Bracts linear. Bracteoles 0.

St. 2.

Damp ravines in Singuhum, rare. F1b. April .

(I find that I have no specimen or note of occurrence of this familiar

shrub, and memory may be at fault in quoting it from the Singbhuu
forests.)

20. Blepharis, Jnss.

1. B- boerhaaviaefolia, Per*.

A herb or nndershrnb aboat 2 ft. high with a creeping

rootstock. Stems pubescent. L. in unequal pairs or 3-4-

nately wborled 2
¥ by J" to 3£" by 1J" elliptic with cuneatd

base, with a few small teeth. Fls. nearly J" long- solitary

axillary and terminal on many-braeteate reduced branchlets.

Corolla with a white narrow-urceolate tube ^" long with a
truncate rim on one side and one narrowly-obovate 3-

toothed lip pubescent with pink veins.

Among rocks in Palamau jungles. Fls. and Fr. Nov.-Dec.

L. acute or very acute and apiculate. sparsely hairy both sides. Petiol*
-j*g-£". Brads with retrorsely hispid awns obovate. Bracteolt
epathulate.

2. B. molluginifolia, Pers., is somewhat similar but with obtusa
leaves and with the 2 seeds shaggy, whereas iu the last they are densely
covered witb thick fleshy compound hairs (described as spinous in
Bengal Plants) and are viscous when young. Chota Nagpur, Prain.

Fain.—80. CONVOLTIJLACEJS.

Usually twining herbs or shrubs, sometimes with milky
juice (Cnscuta is parasitic,). L. alternate (0 in Cuscuta)
e^stipulate. Fls. regular usually cymose. Sepals 5 imbri-

cate, often persistent and accrescent. Corolla campanulate
or funnel-shaped, rarely rotate, petals often very short

Aestivation usually plicate and usually also contorted. St.

5 on the tube. Ovary 2- (rarely 3- or 1-) or 4j-celled.

Style 1 (rarely 2 or 0), stigmas 2 (rarely 1,5-lobed). Ovule*

4 altogether (i.e., 2 in each
(

carpel), erect, anakopoua



80. CONVOLVVLACEM. [1. Ebycibb.

Fruit dehiscent or indehiscent, sometimes fragile. Seeds

2-4 rarely only 1. Albumen or scanty. Cotyledons

generally plicate.

I. Climbing Bhrubs. Ovary 1-celled. Pr. a 1-seeded

berry . .1. Erydbe.

II. Climbing shrubs. Ovary 2-celled« Fr. dry 1-

seeded, sepals enlarged into wings in trait 2. Porana.

III. Climbing or prostrate herbs. Stigmas linear,

oblong or ovate oblong. Fr. dehiscent.

Ovary I- (or incompletely 2-) celled^ hirsute . . 3. Hewittia.

Ovary 2-celled. Style 1. Fls. white • . .4. Convolvulut*

Ovary 2-oelled. Styles 2. Fls. blue . . . .5. Evolvulus.

IV. Erect or climbing. Stigmas linear-oblong. Ovary
4-celled. Frt. indehiscent . • . .6. Bivea.

V. Stigmas 2, globose

(a) Fruit indehiscent. L. tomentose or adpressed
hairy beneath, not lobed.

Ovary 4-celled ....... 7. Argyreia.

Ovary 2-celled 8. Lettsomia.

(b) Frnit dehiscent. L. not tomentose or atrigose

beneath. Ovary 2-, 3-or 4-celled . . .9. Ipomcea*

VI. A filiform yellow-green parasite without leaves . . 10. Cuscuta.

Prain's division of Ipomaea in " Bergal Plants" into ' evera\ genera is

more natural and consistent with the separation "of Argyreia and
Lettsomia, but it involves many unfamiliar names. This classification

has been indicated under Ipomaaa.

1. Erycibe, Roxb.

1. E. paniculata, Roxb, Urnmin, Hnrmi, K, ;

Kari, 8.

A large climbing shrub with conical protuberances on the

trunk, riisty-tomentose shoots, entire oblong, rarely oblan-

ceolate or obovate, acuminate leaves about 5 by 1J" and
terminal rusty-tomentose cymose panicles of yellowish- white

flowers J* diam. with crisped emarginate petals. Berry

black |" with dark-purple flesh, seated on the spreading

persistent calyx.
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1. Ebycibk.] 80. CONVOLVTJLACEM. [4. Convolvulus.

Generally near nalas, frequent, Singbhum ; Dalbhum, Gamble !

Manbhum ; Hazaribagh (common in Koderma forest) ; Sirguja, Wood
;

Palamau ; and Santal Parganahs. Fls. May June. Fr. ripens following
Hay. Evergreen.

L. 3-6'' tomentose when young, long- or shortly-ohtusely acuminate
shining and glabrous when old, sometimes punctulate beneath, with
4-6 pre. of oblique not prominent nerves, base narrowed into a \"
reddish petiole. Panicles narrow 6-7" long. Corolla-tube as long as
calyx. 8t. 5 at base of corolla included Btigma sessile sub- globose
5-lobed (2-lobed according to F.B.I.) Ovules 4 ereot. Seeds ellipsoid $.

¥

The fruit is sweet and is eaten.

2. Porana, Burm.

1. P. paniculata, -Ro.ro. Era-bair, K. j Panjot nari,

8. ; Bhuria lar, Khario. ; Bridal creeper.

A beautiful climber forming large pure "white patches in

the jungle with innumerable, panicled, small white

flowers, and softly white-tomentose ovate-cordate leaves.

Singbbum, in stony nalas and banks but not very common. Hazari-
bagh, (Parasnath, Barwadih, etc.) ; Chutupalughat and Jaspur, Wood ;

Palamau, Haslett ; Santal Parganahs. Fls. Oct-Dec Fr. Jany.

L. 1" by i" to 5" by 3' rarely lower leaves 6'' diam., acute or acuminate,
base 5-6-nerved. Corolla £"-£* campanulate. Fruiting-sepals, three

I" by k'''>
two x linear, or all enlarged in fruit. Capsule membranous

globose hairy or tomentose * ' diam.

3. Hewittia, W. & A,

1. H- bicolor, Wight.

A twiner with pubescent stems, peduncles, petioles and
nerves, cordate ovate simple or somewhat lobed acute or

cuspidate leaves and pale yellow flowers 1-1 J" diam. with

purple throat.

Hedges, etc, Porahat. Fls. Jany.-Feby.

L. ty" by 3" to 5" by 47 shining both sides. Peduncles 1-3-fld. Outer
nepals ovate |*. Ovary villous.

Convolvulus plurieaulis, Choisy, is a diffuse hairy perennial

with white flowers. Sirguja, Wood.
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5. Evoivnus.] 80. CONVOLVULACE&, [7. Abgybeia.

Bvolvulus alsinoides, L., is a small diffuse perennial with very
pretty small bright blue flowers. Common in sandy places.

6. Rivea, Choisy,

Erect or climbing shrubs. Peduncles axillary 1-7-fld.

Corolla large hypocrateriform. Ovary 4-celled. Capsule
thinly woody breaking transversely a little above the base
and exposing a central white spongy endocarp with 4
seeds, the septa remaining as 4 persistent vascular bundles
in pairs, 2 outside and 2 inside the endocarp.

l. R. hypocrateriformis> Chois. Kalmi lata, Beng.
.

A climber with silky Btems orbicular-cordate cuspidate
leaves, 2-3 §" diam. often broader than long, white with
adpressed silky hairs beneath and long-tubed white flowers

2"-diam., solitary axillary or terminal, jointed on the

peduncle, rarely peduncles 3-fld.

Scrub jungles in Singbhum, not common. Sirguja, Wood. Hasari-
bagh (Koderma forest, etc); Palamau and Santal Parganahs.

Fls. Sept. Frs. Nov.-Dec

L. with rounded or cuspidate tip. Petioles about as long as the
leaves. Sepals ovate §T. Corolla-limb glabrous or puberulous without,
tube 27 long tubular. Capsule sub-globose apiculate |" seated on the
l
7 diam. calyx.

2. R. ornata> Chois.

Erect, otherwise very similar. L. 3-5'' diam. much more tomentoae
beneath. Peduncles 3-7-fld. Sepals lanceolate, |-f". Corolla-limb
silky without.

Jaspur, 12 ft. high, Wood. In the Duars it is nsually about 6-6 ft.

and fls. in the rains.

7. Argyreia, Lour.

Climbing shrubs with silky hirsute or pubescent leaves.

Flowers showy in capitate or corymbose cymes. Sepals
adpressed to, and often somewhat enlarged in fruit. Corolla

funnel-shaped, very shortly lobed. St. included. Ovary
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7. Aegtbbu.] 80. CONVOLVULACEJS. [8. Lettsomta.

4-celIed, Disc annular often large. Fr. baccate or dry,
4-1-seeded.

1. A. speciosa» Sweet. Kedok' arak', jSf. j Bistarak,
Beng. The Elephant Creeper.

A large twiner with ovate-cordate leaves white silkily

tomento8e beneath and large light-purple flowers 2-3" diam.
sub-capitate on stout peduncles 3-10* long.

Manbhum, Camp.

Btems tomentose. L. 3-12'' glabrous above, long petioled. Bracts
up to Hv ovate-lanceolate acute woolly. Bepah ovate woolly. Fr. f

"

diam., brown-yellow nearly dry.

The plant yields an oil. " The root is applied to the running sorei
on the legs and feet known in Santali as rasphutao. The leaves are
eaten, as a pot-herb," Camp.

2. A. Daltonii Olarke.

A large handsome climber with large ovate-oblong leaves

with adpreased yellowish hairs beneath and bright red-purpl©

flowers over 2|* diam. in 3-7-flowered cymes on stout

peduncles 1-5" long.

Porahat plateau (in Singbhum) on the highest ridgea ; Jaspur, Wood.

Fls. Bept.-Oct.

Btems adpressed-pubescent- L. reaching 8£ by 4 7 or even larger, base
rounded, not, or very slightly, cordate, petiole 1-2 7

. Cymes rather dense
with foliaceous persistent spathulate or linear-ob'lanceolate bracti
$~£" long. Pedicels short. Sepals f-f outer oblong, inner smal'er
lanceolate, silky. Corolla-tube H7 with long soft hairs outside. B&ry
\" diam.

8. Lettsomia, Roxb.

More or less hairy climbing shrnbs with usually cordate-

based leaves and tubular-funnel-shaped flowers in axillary

bracteate peduncled densely corymbose or capitate cymes.

Sepals often somewhat enlarged in fruit. St. inclnded or

exserted. Ovary 2 -celled, disc annular often large. Fr.

indehiscent baccate or sometimes dry and papery, 4-1-seeded,

usually more or less enclosed in the persistent calyx,

463



8. Lbttsomia.] 80. CONVOLVULACE&.

1. L. aggregata, Boxb.

Branches, and leaves beneath, white-tomentose or woolly.

Fls. §" long rose, capitate with orbicular woolly sub-persis-

tent bracts J-|" long and ovate white tomentose sepals,

Fr. dry J" red and fruiting sepals red within.

On the ghats Tainmarato Bnndu, Wood.

L. glabrous above- Peduncles 0-2''. Closely allied to next.

2. L. bellai Clarke. Jamu chalum, K.

Branches and leaves beneath silkily white-tomentose. Fls.

j-V long funnel-shaped white with a crimson border, capitate

with spathulate or obloDg bracts |-£* long, and oblong or

elliptic densely white villous or hirsute sepals |-|" long in

flower and in fruit. Fruit dry §" diara. scarlet subtended
by the spreading hardened calyx which is deep red within and
white silky without.

c

Grassy glades in Singbhum, not uncommon. Gurhma, C. B. Clarke I

Palamau, Gamble ! Sirguja, Wood.

Fls. Aug -Sept. Fr. Dec-Jan.

A very pretty plant both in flower and in fruit- L. sub-orbicular
or ovate cordate 2^-5" diam., obtuse to cuspidate, softly hairy above.
Petiole 2|-3£'' Peduncles 1-3". Corolla villous outside. Anthers exserted.
Seeds black glabrous.

(The fruit breaks up irregularly like many Ipomseas, the epicarp is

papery, and the endocarp a white dry papery or pithy substance extending
between the seeds.)

3. L. setosa, Boxb.

A large handsome climber with milky juice, stems and
leaves beneath covered with adpressed hairs, flowers funnel-

shaped 1-1 J" diam with a short spreading purple limb, in

dense regularly branched long-peduncled corymbiform
cymes. Fruit an ovoid berry, 4-2-seeded.

Bichia Burn and other mountains in Singbhum 2,000-3,000 ft. ; Kochang
Gamble ! Jaspur, Wooa : Sirguja, Clarke ! Fls. Oct.-Nov.

L. cordate-ovate to cordate-oblong acute or acuminate 4" by 2" to 5" by
8", slightly hairy above, sec. n. 8-10 prs. Peduncles stout 3-5" and cymes
l£-3" diam. covered with adpreseed hairs. Bracts ailkily-hirsute large
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8. Lettsomia.] 80. CONVOLVULACE^. [9. Ipomba.

persistent oblong or "broadly elliptic obtuse £". Hepal* %-\" oblong obtuse
outer |" broad, flesby arjd accrescent in fruit. Corolla If" long, white except
the short light-purple petals, densely hairy without. Fil. with enlarged
woolly base curving over the ovary. Fruit globose orange Ty diaru.

2-eelled and seeded.

9. Ipomea, L,

Prostrate or climbing herbs rarely shrubs, with palmi-nerved

or palmately-divided (pinnatisect in I. Quamoclit) leaves

usually cordate at base. Fls cymose, or on 1-fld. peduncles.

Sepals often unequal. Corolla funnel-shaped or campanulate,
scarcely lobed, limb plaited in bud. St. unequal. Ovary 2-

celled with 2 ovules in each cell, more rarely 4-celled (3-celled

in I. Nil), style slender with 2 globose stigmatic lobes.

Capsule valvular or irregularly dehiscent, epicarp and endo-

carp often separately dehiscent, dry often papery.

The following sections are conterminous with the separate genera
adopted in Prain's " Bengal Plants " (but withthe addition of Pharbitis),

and which are themselves old genera resuscitated.

A. Corolla campanulate tubular-carapannlate, or funnel-
shaped white, yellow or orange Pollen not spinescent.

Sec. I. Merremia, Dennst (genus). Vertical hands
on corolla usually with 5 purple lines. St. unequal.
Anthers included or exserted, usually twisted.
Ovary-2 or 4-celled. Capsule 4-valved.

1. Spaces between bands badly defined. No purple
fines. Corolla 1-1|".

Cymes compact sub-umbellate. Fls. pure white
or cream 1. cymosa.

Fls, sub-racemose, yellow, shaggy without . . 2. petaloidea.

2. Spaces between hands well defined. Lines
usually present.

o. Corolla 1£" long. L. palmately lobed. Fls.
yellow 3. viHfolia,

b. Corolla £-f '' long. Fls. pale yellow.

Prostrate. L. rarely over T'sessile hastate

oblong . 4. tridentata.

Twining. L. 1-2'' ovate-cordate. Peduncles £-3'' . 5. chryseides.

Creeping. L. £-li
7 reniform or ovate-cordate.

Peduncles <H" fi- renifarmis,
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», iPottEA.] 80. CONVOLVULACM

8ec. IL Operctilina, Manso (genus), Stems and
peduncles winged. Fls. white tubular?
campanulate. Anthers at length twisted.
Ovary 2-celled. Capsule with epicarp cir-
ca msciss above the middle . . . .7. Turpethum.

8ec III. Aniseia, Choisy (genus) Fls. white, solitary
on the peduncle, outer sepals oordate much
larger than inner. Ovary 2-celled. Cap.
4-valved 8. martinicensis.

B. Corolla usually funnel-shaped and purple, some-
times blue or white. St. included. Pollen spinescent.

Bee. TV. Ipomasa proper. Fls. usually cymose, rarely
solitary, anthers straight or twisted. Ovary 2- or
4-celled. Capsule 4-valved.

1. Ovary 2-celled.

a. L. not distinctly lbbed (sometimes sub-lobed
in reptans.)

+ Corolla V long or less.

Peduncles short few-fld. Sep. very unequal in fr. . 9. calycina,

Fls. in sessile heads., Sep. sub-equal unaltered
in fr. . ; . .... 10. hispida.

Peduncles long 1-3-fld. Corolla ochroleucous,
purple at base • . . . . .11. obscura.

+ + Corolla 1\'' long or more.

Hirsute, Ped. 1-fld. Sep. $" lanceolate, larger
in fr. . • . . . . . .12. larlerioidei

Nearly glabrous. Pod. 1-5-fld. Sep. £'' ovate,
unaltered in fr.' . . . ' . . .13. reptant.

Fls. sub-nmbelled. Sep. ovate £
v Pedicels

clavate in fr. 14. sepiaria.

b. L. digitate, palmate or palmately lobed.

L. palmately-lobed. Fls. |-li''diam. only . 15. pes-tigridis.

L. palmate Fls. white 1J
7 diam. Seeds

glabrous, crested . . . . .16. quinata.

L. palmate. Fls. purplish 2" diam. Seeds
villous . .- . . . .17. pulchella,

2. Ovary 4-celled. • L. more or less lobed.
L. palmately 5-7-lobed. Seeds woolly

.

. .18. paniculata.

L. angular or somewhat lobed. Seeds glabrous.
Root tuberous .19. Batatat.

8ec. V. Pharbitis, Ch&is (genus). Corolla tubular-
funnel-shaped. Anthers included.

Qyary Srcolled,6-ovuled Capsule 3-celled. . . 20. Nil.
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80. CONVOLVULACEM. [9. Ipgmea.

C. Corolla hypocrateriform. Pollen spinescent. F1b.

scarlet or white rarely purple. Stamens exserted.

Sec. VI. Calonyction, Chois (genus). Stems often

muricate. Peduncles 1-2-fld. only. Fla. purple or

white. Ovary 2-celled.

Corolla tube 3". Limb 3-5" diam. white . . 21. lona-nom.

Corolla tube 1-2". Limb 2-2*" diam. rose-

purple 22. muricata.

Sec. VII. Quamoclit, Moench (genus). Fls. scarlet

in few-fid. cymes. Ovary 4-celled.

L. ovate-cordate . • 7 • • • 23. coccinea.

L. pinnatisect with linear segments . . .24. Quamoclit.

1. I. Cymosa, Boem. Syn. Merremia umbellata,

Hallier.

With oblong or ovate-oblong leaves with strong parallel

nerves, and hastate or cordate base. Pare white (or tinged

yellow, F.B.I.) flowers in shortly pednncled umbelliform

cymes shorter than the leaves.

Usually near rivers or streams. Singbhnm, rather common. Palamau.

Fls. March-April. Fr. May. The flowers open at noon. Evergreen.
the new shoots appear in June.

Stems tough. Corolla pubescent towards the tip in bnd and seeds
very hairy. Bracts caducous, pedicels stout, about as long as peduncle.

2. I. petaloidea, Chois. Syn. Merremia crispatnla, Train.

L. ovate actite or upper lanceolate 5" by 3J" with rounded
or sub-cordate base. Fls. yellow sub-racemose.

Chota Nagpur, Train,

2Y.B.— Crispatulus (Convolvulus crispatulus ; Wall No. 1403) is the
older name, but does not appear to have been published until after
petaloidea.

3. I, vitifolia, Sweet. Syn, Merremia vitifolia,ITaZZter,

A large hairy sub-herbaceous twiner with bright sulphur
1

-

coloured flowers and palmately 5-lobed Jeaves.

Valleys in Singbhum in the damper localities. Kewatbar, Palaman,
Wood 4r Gamble \ |Fls. Jany.-April.



9. Ipomea.] 80. CONVOLVULACFJE.

L. 2-6" diam. Peduncles 1-4'', 2-7-fld. Pedicels swollen below the
flowers. Sepals J-f'

7
, outer hairy hirsute, inner glabrouB. Filaments

dilated below. Corolla about 2" diam

Var. Sepals glabrous. Santal Parganahs.

4. I, tridentata, Roth. Syn. Merremia tridentata,

Hallier.

A prostrate glabrous herb with a woody rootstock and
narrow hastate lyrate or obovate-oblong leaves rarely np to

1 £" long, usually truncate with 2-3 teeth at apex and several

sharp teeth at the base. Corolla small yellow.

Singbham, damp plaoes. Fls. Fr. r. s.

Peduncles sometimes far exceeding the leaves. Capsule i'' diam.
papery 4-seeded, sepals^" long in fruit.

5. I. chryseides, Ker* Syn. M. chryseides Hallier.

A twining herb. Cymes usually forked on very long pedunolea. L.
1-2'.

Singbhum, damp places and hedges. Fls. Oct.-Nov.

6. I. reniformis, Chois. Syn. M. emarginata, Hallier.

A pi-_
1-3-fld. Corolla HP yellow campanulate.

Chaibassa. Fls. Nov.

7. I. Turpethum, Br. Operculina Tnrpethum, Manso.
Bana etka, S.\ Pitohri, if, ;Tohri, Beng.

A' climber with narrowly 3 -4-winged stems, ovate cordate

acuminate or acute leaves and 2-5 -fld. cymes of white

flowers l|-2" diam,

Lohgabera in Singbhum, soarce ; Kolban, Gamble ! Manbhum

,

Campbell ; common about Garhwa (Palamau). Fls. Oct.-Dec. Fr. Dec.-Jany.

L 2\" by 2'' to 5" by 4V shortly pubescent as are the stems and
infloroscenoe. Petiole f-3". Cymes about 3'' long. Pedicels 1-li"

lengthening and stouter in fruit. Outer sepals, f broadly elliptic, inner

membranous, all enlarged in fruit. Endocarp of fruit quite transparent.

Seeds 1-2.

The powdered root made into a paste is applied in rheumatism,
Campbell. Roxburgh states that the bark of the roots is employed
as a purgative.

8. I. martinicensis, Mey. Syn. I. uniflora, Roem.
Aniseia martinicensis, Chois.
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80. CONVOLYULACEM. [9.Ipomba.

Creeping or twining. L. about 3" by 1". Corolla 1" campanulate
hairy without. Chota Nagpur, Frain.

9. I. calycina, Benth.

A villous twiner with ovate-cordate hairy or glabrate leaves 2-3'' and
rose-coloured or white tubular-funnel-shaped flowers about §'' long.

Sepals enlarged in fruit ultimately cordate or sagittate.

Chota Nagpur, Train.

10. I. hispida, Boem. Syn. 1. eriocarpa, F.B.I.

A slender very hairy twiner with narrow lanceolate to

deltoid or ovate acuminate cordate-based leaves and axillary

dense capitate cymes of small purple campanulate or urceolate

flowers.

Not uncommon in jungle and Arhar fields, Singbhnm ; Palamau,
Gamble ! Mahretta and Jaspur, Wood. Fls., r.s. Fr. Sept.-Nov.

L. 2^- 3' Cymes £'' diam. sometimes with a peduncle \-\''. Sepala

very imbricate hairy 2 outer with long cusp. Capsule 2-4-valved

globose hairy, £'' diam.

11. I. obscura, Ker.

A slender twiner with hairy stems, sub-orbicular or ovate

deeply cordate leaves. Corolla f" diam. yellow or white with

the bands yellowish and always with a purple eye.

Rudia-Lotwa Tea Estate, Wood ; Palamau, frequent in the west in

hedgerows.

Fls., Fr. Oct.~Dec.

L. about 2>\'
r each way, hairy, petiole \\*. Peduncles axillary 1-2-fld.

\-V long, pedicels nearly as long clavate upwards. Capsule ovoid $*

2 (-4) -valved with 4 brown velvety seeds;.

12. I. barlerioides, Benth.

Hirsute, leaves ovate-oblong peduncles 1-fld. 1-4" long. Corolla

2-3i" long, 2£" diam. purple or purplish-white.

Chota Nagpur, C. B. Clarke.

13. I. reptanSi Poir. Syn. I aquatica, F.B.I.

" Creeping or floating with narrow b:- state or cordate leaves 3-6'' long,

long petole and pale-purple fls. 2
7

long by If, or fls. white with a
purple eye. Seeds glabrous or minutely hairy.

Ponds and muddy places. Singbhum, Palamau, but not common in

Chota Nagpur. Fla. Nov.-March and at other times. Tender shoots eaten
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0. Ipomea.] 80. CONVOLVULACE&.

14. I. sepiaria, Koen. Ban Kalmi, Beng.
Twining. L. ovate-cordate. Fls. 1\'' or more, pale-purple or white,

with a dark-purple eye, sub-umbeiled on long- peduncles. Pedicels
clavate in fruit. Seeds woolly.

Singbhum, occasional near streams. Sirguja, in similar situations,
Wood.

15. I. pes-tigridis, L. Languli lata, Beng.

•jA l
w

i
ner witn spreading hairs and deeply palmate 5-9-lobed leaves

with the lobes contracted at the base. Corolla fnnnel-shaped l-li'^ pink
or pale mauve. Sepals H"- Bracts I".

Common everywhere esp. in fields. FU. r*. Fr. Sept.-Nov.

16. I. quinata, Br.

Usually twining with palmate or digitately 5-foliolate
leaves with sessile or sub-sessile elliptic acuminate leaflets and
white flowers 1\" diam.

Singhbhum, in open jungles, frequent. Manbhum, Gamble ! Fls. Aua.
Oct.

Lflts. attain 4 by \\" on the lower leaves with acute or cuneate base.
Petiole hairy 2'' or shorter above. Peduncles solitary or paired usually

2-fld. |-2 ' long.

17. I. pulchella, Roth. Syn. I. palmata, F.BJ. This is the
well-known Eailway-creeper. Often cultivated but not indigenous ia
Chota Nagpur.

18. I. paniculata, Br. Syn. I. digitata
?
F.B.I.

A large glabrous climber with large palmately 5-7-lobed leaves 3-7*

diam. with petiole 2-5", and widely campannlate pink-purple flowers in
dense long peduncled cymes, with peduncle attaining 6".

Chota Nagpnr, rare, Prairt.

19. I. Batatas, Lamk. Uku Sangaf, K. ; Sakakanda,
E. The Sweet Potato.

Prostrate, juice milky. L. simple or somewhat lobed. Fl. Feby.

Often cultivated, but I have never seen it flower in Chota Nagpur.

20. I. Nil, Roth. Syn. I. hederacea F.B.I., Pharbitis

Nil aricl P. hederacea, Ghois.

A hairy climber with ovate cordate deeply 3-lobed leaves

and handsome bright-blue or rose-coloured flowers on 1-5-

fld. peduncles;
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9. Ipomba-] 80. CONVOZYTJLACEM. [10. Cuscuta.

Common in hedges near villages only. h'B. Avg.»Nov.

Lobes ovate acuminate. Bepals hirsute £-1" linear acuminate above.

21. I. bona-I10X, L, Syn. Calonyction bona-nox, Boj.

The Moon-flower.

Easily distinguished by the very large white flowers. L .ovate with

cordate base acute glabrous. Capsule 1".

Near stations and villages. Not seen wild in Chota Nagpur.

22. I. muricata, Jacq. Syn. C. muricatum, Don.

Stems muricate. L. cordate-oYate glabrous. Peduncle

mnch swollen in frait.

Siiguja, in village jungle, Wood I Hazaribagh (Barwadih).

Fls. BeptsNov. Fr. Dec.

23- I. cocc^'nea, L. and 24. I. Quamoclit. L. are both found

more or less* naturalized near stations and villages. The flowers are

crimson or scarlet, sometimes white.

10. Cuscuta, L. Dodder.

1. C. reflexa, Boxb. Jansing, K.; Alaj-jari, Kharw.
Algusi, Beng,

Slender yellowish-green or reddish thread-like branches

adhering by means of haustoria. Fls. white or pinkish

J-

J

7
tubular- campanulate with short reflexed lobes, soli-

tary or in 2- or few-flowered cymes or sub-spieate or

racemose. Scales at the base of the corolla emarginate

fimbriate. Ovary narrowed into a very short style with &
lanceolate stigmas. Ovules basal on a very spongy thick

placenta, erect, anatropous. Unripe fruit with black marks
or warts. Seeds often only 1 or 2 (4 according to F.B.J.),

Especially common on Zizyphus. In all the districts. Duranta
hedges are sometimes ruined by this parasite.

Fls. Od.-Dec. Fr. Dec.-Jany.

2« C. chineusi8, Lamk. Manbhum, on Guizotia abyssinica,

Camp. Smaller, pale yellow. Fls. in dense racemes or cymes;

Scales shortly fimbriate. Ovary and young fruit obtuse with

2 elongate styles and capitate stigmas.
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[1. COBDIA.

Fam. 81. BORA GiftACE ;E.

Trees, shrubs or more usually herbs, with alternate

exstipulate simple leases and regular flowers usually in

dichotomous scorpioid cymes. Corolla gamopetalous often

with scales in the throat, petals 4-6 imbricate or sub-valvate

with the tips inflexed in bud. St. alternate with the petals.

Ovary superior often lobed and style terminal or from
between the lobes, 2-celled with each cell 2-ovuled or

4-celled, or 4-celled in fruit. Stigma capitate or 2-lobed
or style twice bipartite. Fruit drupaceous or of 4 (or

fewer) 1-seeded nutlets. Albumen present or not. Radicle
superior.

A large number of herbs belong to this family with 4, often
glochidiate, nutlets which adhere to the clothing. Cynoglossum.
denUeulatum, A.D.C. especially, is a great pest.

Small trees or shrubs. Calyx shortly 4-8-lobed.
Style twice 2-partite .1. Cordia.

Small trees. Calyx small anb-5 partite. Style 2-fid. . 2. Ehretia.

Shrub. Calyx 5-partite. Style undivided. Stigma
2-lobed 3. Rhaldia.

1. Cordia, L.

Trees or shrubs. Fls. in corymbose sometimes fascicled

cymes, polygamous. Calyx tubular or campanulate with
very short lobes or, sometimes (C. My xa), lobes about as
long as the tube, often unequal, accrescent in fruit. Buds
often apiculate, corolla tubular or funnel-sbaped with 4-8

recurved petals. St. 4-8 usually hairy at base, anthers
large exserted. Ovary 4-celled. Drupe with a hard 1-4-

cel led stone. Albumen 0. L. often furnished with cystolith

cells, which may appear as superficial discs (old leaves are
required however for comparison).

A. Trees. L. over 3" long.

L. ob,long, ell., or obovate. Superficial discs absent
or as small dots. Petiole slender usually £4rd
as long as blade 1. Myta,
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1. Coedia.] 81. BOBAGINACEJE.

L. broadly ell. or ovate, not tomentose, usually
repand-toothed. Discs visible superficially.

Petiole stout not £th blade , . . 2. obliqua.

L. broadly ovate cordate, often tomentose beneath.
Discs not very distinct. Calyx glabrescent
below not ribbed 3. Wallichii.

L. broadly ovate cordate, and twigs densely white
felted, sub-rugose above with discs distinct or

not. Calyx tomentose, usually ribbed . . 4. Macleodii.

B. Shrub. L. under 3" long, scabrid above with white
discs 5. monoica.

1. C. Myxa. £•> Hemrum, K. ; Buch, S. ; Bahnap
Kharw.; Lahsowra, R. ; Boh&vi,' Beng.

A small tree, usually with drooping branches, with ashen
twigs only hairy when young, orbicular, ell., obloug or obovate

but never cordate leaves 2f-5" obtuse rounded or bluntly

acuminate, rarely slightly sinuate ; base 3-6-nerved or with
3-5 strong nerves from close to base which is cuneate or if

rounded always acute on the slender petiole. Fls. in

numerous terminal irregular or sub-corymbose cymes 2-4*

diam.

Common in valleys, often along streams. Fls. March-April. Fr. July"
Aug.

L. usually permanently hairy in the axils of the nerves beneath
otherwise glabrous, tetiary nerves not very straight, very reticulate
between, with raised nervules. Discs often visible in old leaves as small
white dotB. Calyx saucer-shaped in frnit J-f" diam. Fruit conical

when ycung, old shining yellowish glassy with very viscous pulp 1-seeded.

The fruit is eaten.

2. C- obliqua, Willd. ? Included in C. Myxa, X. in
«« Indian Trees."

A small t ree with brown striate pubescent or puberulous

twigs, broadly-ovate or ovate, rarely ovate-oblong, leaves

3-b" by 5
1" with rounded or sub-cordate base acute or sub-

acaminate or blunt, always mucronate, usually sinuate or

coarsely dentate
;
principal nerves above the base usually

with 1-3 prs. below and 2-7 prs. above them. Base usually

decurrent on the stout \-\j" petiole on one side only.

Singbhnm and Hazaribagh, esp. in dry nalaa in the Koderma forest

;

Santal Farganahs (Chandna, etc.) I have unfortunately never collected
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81. BORAGWACEM. [1 Cobdia.

the inflorescence, but the tree is quite distinct from the last and in some
specimens rather resembles C. grandis. It requires further investigation.

L. not hairy in thp nerve axils bat paberulous between the straight

prominent tertiary nerves beneath, nervules not. raised or very distinct.

Discs on old leaves usually yellowish, not distinctly raised.

3. C. Wallichii, G. iJon. Syn. C. obliqua, Willd. var.

Wallichii.

This is probably a variety of the last, but again I have never collected

its inflorescence. The leaves are entire, broadly-ovate, Jsub-cordate,

densely stellately pubescent beneath. Petiole, nervation, and discs as

in last. According to Prain, the calyx is glabrescent beneath,

villous but not ribbed upwards.
Singbhum, on the hills.

4>. C. Macleodii* Hook, f. fy T. Porponda, Eo.; Toraising,

"M . ; iJugia, S. ; Bharwar, Belwanjan, Kharw.

A email tree with twigs, leaves beneath and inflorescence

covered with' a dense felted white or tawny tomentnm,

broadly-ovate entire often deeply cordate obtuse or very

shortly blnntly acuminate leaves about V by 5J" with

venation as in obliqua, or nerves 3-5 quite basal. Petioles

much longer 1J-3". Discs usually numerous and in old

leaves often giving the upper surface a rugose appearance.

Throughout tne area, not uncommon on the hills. Fls. March-April,

fcr. May-June. Evergreen or nearly so.

L. attain 10" but usually 4-8" appressed cottony glabrescent above.

Fls. white in dense tomentose extra-axillary on leaf-opposed corymbs,

buds clavate. Calyx in fruit broadly campanulate, \" diam. toothed or

lobed, tomentose, usually distinctly ribbed but not always. Petals

recurved. Young fruit very acuminate, ripe globose |" long by J-f
*

diam. and yellowish somewhat tomentose, apiculate.

5. C. monoica, Boxb.

A shrub usually under 6 ft or a small gnarled tree with

the flowers and new leaves fascicled on short shoots. L.

boary
vwhen young, old ell., ovate or obovate 1-3" obtuse

dentate or denticulate from the strong excurrent nerves,

pubescent beneath scabrous above. Nervules strongly

reticulate.

Gangpur, Hazaribagh and Pal&mau in dry jnnglee. Oommon on the

Biota? cliffs. J! Is. May-June. Fr. ripens Nov.-Dec.
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1. Cobdia.] 81. BORAGINACEJS. [3. Rhabdia.

Calyx H* campanulate in fruit. Berry ovoid scarcely exceeding
the calyx.

*

2. Ehretia, L.

1. E. laevis, Roxb. Pusi pan, 8. ; Bhairo, Eharw.

;

Chamror, datranga, H.

A small tree with white bark, or ovate glabrous broadly
or narrowly ell. or elliptic oblong, rarely obovate, entire
leaves usually with small tufts of hair in the axils of the
nerves beneath, and small white seaeile or sub-sessile flowera

TVF diam. in 2-chotomous and scorpioid pubescent
corymbose cymes.

Frequent, chiefly near river beds. Throughout the area. Fls. Feby.-
March with the old leaves, or when leafless or with the young leaves.
Fr. March-April . Deciduous Feby. or March.

• Innovations rusty pubescent or tomentosp glabrescent. L. 4 6" by
2-3|" rarely 7" by 4" sometimes oblique, shining acute or acuminate with
5-6 pre. of sec. nerves. Base usually cuneate. Petioles $-1". Inflorescence
axillary or sub-terminal 2-4" diam. Calyx very small pubescent,
lobes longer than the tube, acute. Petals acuminate. Ovary 2-celled'
Style long 2-fid. Fr. a sub-globose black drupe with 1-4 1-seededl
pyrenes.

The leaves are used for fodder, the fruit is eaten.

Var. a A form in Betlah forest (Palamau) has thinly hairy
shoots, flowers under \'' diam., and calyx 5-partite nearly to base with
lanceolate sepals fa*. Fls. June.

3. Rhabdia, Mart.

1. R. lycipides, Mart. Tipa, K.

A shrub with very tough erect or prostrate and rooting
branches, linear or oblong-obianceolate leaves TplJ" by f*,
and small pink flowers |-|* diam. usually 2-3 at the ends of
short lateral branchlets.

In river and stream beds but not very common, Singbhum, both in
Saranda and on the Porahat plateau. Fls. Oct.-Jany. Fr. Dec.-Feby
Evergreen.

Twigs appressed hairy. L. acute and narrowed at the base into a
petiole is" long, with very faint 2-4 sec. n. shining or almost silvery
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3. Rhabdia.] Si. BORAGINACEJE.

beneath. Calyx persistent 5-partite, sepals acuminate. Ovary 2-celled.

Drupe i" orange-red with 4 crustaceous 1-seeded pyrenes.

Fam. 83. VERBEMCEJE.

Trees or shrubs or more rarely herbs, often with stellate

hairs and often with a characteristic foetid or aromatic smell

generally arising from small or miscroscopic peltate glands.

Branches 4-angled or not. L. opposite or sometimes 3-nately

whorled, simple or (in Vitex) digitately compound.

Stipules 0. Fls. usually zygomorphic, never solitary. Calyx

gamosepalous persistent sub-entire or 4-5-or ^Symphorema)

4-8-toothed. 8t. usually 4 rarely 2 or more than 4 (Sym-

phorema). Ovary superior 2-4-celled, 4-ovuled (but see

Durante). Style simple terminal, entire or shortly bifid.

Fr. usually a drupe with 1-4 pyrenes, sometimes nearly

dry. Albumen 0.

I. Inflorescence of lax, corymbose, or

panicled cymes. Fr. a drupe with.1-4

pyrenes or a 1-4-eelled stone, or of

drupels, or nearly dry in Caryopteris.

A. Fls. regular. St. exserted spreading.

Panicles axillary, corymbose . . . . 1. Callicarpa.

Panicles very large terminal . . • .2. Tectona.

B. Fls. irregular. St. didynamous.

L. digitate. 3. Vitex,

L. simple.

Trees or shrubs. Fls. very small white or

greenish 4. Premna.

Shrubs. Fls. with a long slender corolla tube . 5. Clerodendron.

Shrub. Fls. blue with short corolla-tube. Fr.

sub-capsular .6. Caryopteri?.

Tree. Fls. over 1* yellow, corolla tubular ven-

tricose ........ 7. Gmelina.

A woody climber with patelliform scarlet calyx . 8. Holmskioldia.

II. Inflorescence of capitate cymes, or con-

tracted or elongate spikes.

Fls. in capitate spikes. Drupe succulent . . 9. Lantana.
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82. VEBBENACEM. [1. Callicabfa.

FIb. as in Lantana but fruit dry . . .10. Lippia.

Fls in involucrate 3 9'flWered capitate cymes . 11. Bymphorema,

Fls. in elongate spikes. St. 2 12. Btachytarpheta.

III. Fls. in pendulous racemes. Ovary 8- celled . 13. Duranta.

1. Callicarpa, L.

Trees or shrubs with the young parts stellately tomentose.

Fls. small often glandular in axillary usually corymbose
peduncled cymes. Calyx very small, 4-lobed. Corolla sub-

regular, tubular with 4 (-5) lobes, purple or red. St. 4-5

exserted. Ovary imperfectly 2-celled. Style long, stigma

capitate sub-entire or 2-lobed. Drupe small, with 1-4 free

pyrenes.

1. C- • arborea, Roxb. Bomud, Bodudn, K. ; Dam
Kotokoi, S.; Bagodi, Kharw. ; Sakrela, Mai Pah.

A small or mod.-sized tree with compressed 4-angled

tpmentose brnnchlets, large ovate to ovate-lanceolate or ovate-

oblong acute or sub-acuminate entire leaves, tomentose

beneath (both sides when young), and small lilac-purple

flowers in 2-chotomous corymbous cymes 3-5" diam. on
peduncles 1J-2" long. Drupe purple.

Valleys in Singbhum, bnt rare. Dhadka (Manbhum), Wood. Common
on the northern slopes of the Paras nath range (Hazaribagh and
Manbhum). Palamau, esp. on the ghats. Eajmehal hills, frequent.

Fls. May-June. Fr. Aug -Nov., rarely Dec.-Jany. Evergreen.

L. h\" by 2f " to 12" by 5|" usually about 9 by 4", rarely slightly toothed
base rounded. Sec. n. 8-12 prs. with strong cross tertiaries. Petiole

f-l£". Cor. £'' diam. Fr. tVs" purple or black seated on the Ty-broad
calyx.

2. C' macrophylla, Vahl. Bundudn, K.; Buddhi
ghassic', S.; Mathara, Beng.

A stout shrub with the branched leaves beneath and
inflorescence densely woolly. L. large elliptic rarely ovate-

lanceolate long-acuminate crenate or crenate-dentate. Fls.
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1. Callicabpa.] 82. VERBENACE&. [3. Vitex.

»

rose-cold., in dense 2-chotomous cymes about I* long and 2*

diam. on peduncles |-1" long. Drupe J-T\" diam. white.

Singbhum, Saitba forest, (Bangamati) ; Porahat plateau frequent ;

Palamau, Gamble ' Manbhum, Camp. Nearly always in open jungle or
waste land.

Fls. 8epi.-Nov. Pr. Nov.'Dec. Evergreen,

L. 5'' by If to 10'' by 4|", base usually rounded, upper surface more or
less stellate. Sec. n. strong 10-15 prs. Petiole HF'- Calyx ^" with 4
minute teeth. Corolla Ty

.

Teetona grandis, L. Tbe Teak, is planted at all the stations but
Its growth is slow and the tree does not thrive. L. very large, often

over 1 ft. tomentose beneath. Fh. small white. Fruit with a 4-oelled

endocarp and spongey nearly dry pericarp §• diam. enclosed in the much
enlarged bladdery calyx.

Fls. July'Aug. Fr. Nov.-Jany. Renews its leaves in May.

3. Vitex, L.

Trees or shrubs otten glanauiar with opp. or 3-nately

whorled digitately 3-5-foliolate leaves and rather small lipped

flowers in panicled or dichasial cymes. Calyx tubular-

campanulate, usually enlarged in . fruit, shortly toothed or

truncate. Corolla 2-lipped, upper lip 2-lobed, lower 3-lobed

with central lobe larger than the others. St. 4 didynamous

.

Ovary 2-4-celled. Stigma of % unequal subulate lobes.

Drupe with a 1-4-celled bony putamen.

A» Shrubs or sub-arboreous (Y. leucoxylon is a tree

in other parts of India).

Panicles mostly terminal dense. Lflts, 3-5 white
tomentose below 1. Negundo,

Panicles all axillary dichasial. Lilts. 3-5 under
5" long • 2. leucoxylon.

B. Trees. Panicles all axillary.

PanicleB dichasial. Lflts. mostly 5, attaining 8".

Periolules over \" . . . . . • 3. glabrata.

Panicles narrow-oblong. Lflts. 3, 3-7". Petiolules

under £''. . 4. peduncularu.

1. V- Negundo, £• Bigana, Surging, Ho.) Hnri, M.;
Sindware,. S.y Sinoar, Kharw ; Shivari, H.
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8. Vitei.] 82. VEB.BENACE&.

A large strongly scented shrub 6-12 ffc. sometimes sub-
irboreous, covered with a fine hoary tomentum, with 3-5-
foliolate leaves and white or lilac flowers in oblong panicles
2-8" long.

Frequent in waste ground and hedges in all the districts. Fls. and Ft.
most of the year, esp. May-June. Evergreen.

Lflti. lanceolate entire or orenate glabrate above 2-6", lateral sessile or
shortly petioluled, other petiolules i-1". Panicles with short branches
i-f '' long. Fls. £-£ greatest diam, puberulous outside, palate hairy, lobes
of upper lip smaller and paler than the lateral. Drupes globose \" diam.

It is used as a stomachic

Var. with much smaller 3-foliolate leaves, petioluled leaflets and very
dense contracted panicles of white flowers \" across. Drupes 2-seeded.

Near the Sone mixed with the ordinary variety.

2. V. leucoxylon, L.f.

A large shrub 4-12 ft. with pnbescent shoots, 3-5-foliolate

nearly glabrous leaves, lanceolate leaflets, and white lipped

flowers J" across (greatest diameter) in divaricate peduncled
cymes, often sab-sessile in the forks (but not so regularly
dichasial as in V. glabrata).

Along rivers in Gangpur. Also near Pachamba in Hazanbagh.
Camp. Herb ! (.The latter a 3-foliolate variety with panicles exceeding
the leaves).

Fls. May-June. Fr. Oct-Nov. Evergreen P

I. rarely reduced to one small leaflet. Ljltg. entire or in very young
plants serrate, V by |* to 4£" by 1£" acuminate coriaceous shining above
pale beneath, often woolly on either side of the mid-rib beneath, otherwise
glabrous. Mid-rib prominent, sec. n. scarcely raised, more distinct above,
finely reticulate between. Petiole ls-3". Petiolules \-l". Panicles 3-6"

long peduncled with usually 2 linear bracts £* long at the first fork only.
Calyx •&. Cor-tube nearly twice as long, corolla densely appressed hairy
without. Mid-lobe of lower lip 1" villoas. Drupe J-f'' seated on the
enlarged scarcely lobed calyx.

3. V. glabrata, B.Br. Bhadu, 8.

A tree, often large attaining 6 ft. girth, with thinly
pubescent shoots and tomentosely-hairy buds, mostly 5-

foliolate leaves sometimes resembling those of the Simal tree

(V. bomb&cifolia was W allien's very happy name for it) with
large leaflets permanently sparsely appressed hairy beneath.
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3. Vitex.] 82. YERBENACE&. [4. Pbemsa.

Fls. about |* long with a bluish lip (Fls. purplish-blue,

Haslett) in very regular dichasial panicles, each fork with

a shortly pedicelled flower.

Kajmehal hills, usually along streams but ascending to the tops of

the hills in favourable situations (e.g. Dhowdi, and between Narganj
and Silingi). Very local.

Fls. May-June. Fr. June-July. Perhaps deciduous March-April.

Twigs light-grey somewhat 4-angled. Lflts. ell, broadly ell,

or obovute 3^" by 2'' to 8' by 4", usually suddenly aouminate glabrous
shining above, nerve-axils glandular, base usually cuneate, sec. n. 8-14

prs. rather strong, others obscure. Petiole* 2^-6". Petiolules f-2".
Peduncle 2-4''. Pedioel* §-£". Calyx J" campanolate in flower, deeply saucer-

ehaped -j-^'' diam. in fruit. Corolla densely grey-pubescent lobes rounded
reflexed, mid-lobe of lower lip shortly quadrate then concave orbicular,

throat hairy. Drupe oblong obovoid £-f" long.

The timber of this tree is likly to prove useful, and it should bo
protected.

4. V. peduncularis, Wall. Simjanga, K. j Bhadu, 8.

A tree sometimes attaining '5 ft. girth and 50 ft. high but

usually small, with pubescent shoots and constantly 3-

foliolate leaves, well distinguished when young and even some-

times in the adult (var. RoxburghiaDa) by the winged petiole.

Panicles primarily monopodial, the shape much as in V.
Negundo, 6-11 ' long and exceeding the leaves.

Valleys in Singbhum and Gangpur, especially along streams, but also

on northern rocky slopes ; Manbhum and Hazaribagh, very common and
attaining large size on the northern slopes of Parasnath ; Koderma ;

Palamau, esp. in ^hat forests ; Santal Parganahs, frequent. Fls. May-June.
Fr. Aug.-Sept. Evergreen.

Lflts. narrowly ell. or lanceolate 3" by i|'' to 7'' by 2'' acuminate glabrous

concolorous, punctulate above. Sec. n. above 20 prs. very slender. Petiole

l£-3". Petiolules \" or blade often decurrent on them. Lateral branches

of panicle 1" or less, cymose. Calyx \" campanulate very shortly toothed

with yellow glands Cor. upper lip erect, mid-lobe of -lower lip shcvel-

Bhaped with rounded tip. Drupe &'' diam. with a 3-4-celled stone.

Wood good for yokes. Bark applied externally to allay pain in the

chest, Camp. All young plants have distinct wings.

4. Premna, L.

Trees or shrubs (P. herbacea, a herb) with opp. or ternate-

ly whorled entire, or toothed, often unequally paired, leaves
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4. Pbemna.] 82. VERBENACEM.

with a foetid or aromatic smell. Fls. small white or greenish,
sab-regular or 2-lipped in pubescent usually corymbose
cymose panicles. Calyx small 2-5-toothed or sub-entire,
sometimes lipped. Corolla tubular, throat hairy, petals 4-5.

St. 4 didynamous. Ovary 2-4-celled. Drupe small with
a 1-4-celled, 1-4-seeded stone, seated on -the usually cupular
calyx.

Note—The Chota Nagpur species of Premna require further in-
vestigation. Some flower in July, a month in which I have never been tm
tour. The following key is based therefore mainly on the leaves. A ?
is appended to doubtful forms.

L. entire 2-6", drying blue-black. Corymbs 2-5'' diam. 1. latifolia.

L. more or less serrate 2£-8'', drying green, old nearly
glabrous. Corymbs 1-2J'' 2. barbata.

L. dentate ovate 6-12'', old minutely glandular and *
pubescent on nerves beneath . . . 3. «p.?

L. entire ovate or elliptic 5-9'', old only stellate on
nerves beneath. Corymbs 4-7" diam . . 4. bengalensit.

L. entire ovate acuminate 4-6", old stellately

tomentose beneath. Corymbs 2£-4''
. .5. tomentoea.

L. entire oblong to ovate 5-10'', pubescent or villous

(not stellate) beneath. Corymbs 6" ... 6.)flavescens.

Leaves as in flavescens but serrate . .6a. Var. ?

Dwarf with leaves appressed to the ground . . 7. herbacea.

1. P. latifolia, Roxh. Sande sabar, Dandra sea, 8.
Bakar, H.

A low bushy tree with trunk up to 4 ft. girth, or shrubby

;

with usually ovate, sometimes elliptic leaves attaining 6§*
by 2f" entire acuminate, and small white flowers in terminal
corymbose 3-chotomous panicles 1-5" broad. JDrupe black de-

pressed globose £'' diam. Stone ridged, 4-celled, usually JL-

seeded.

Gangpur, along banks of streams (tree form with usnally elliptic
leaves and cuneate base); Hazaribagh (Nemiaghat, Tatijheria); Man-
bhum, a common bush, Gamp. ; Eajmehal hills, frequent on trap (small
tree or bush with leaves rounded at base but shortly cuneato on the
petiole)
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82. VEBBENACEM. [4. Pbbmfa.

Els. April-May, on the new Bhoots. Fr. MayJune.

Shoots pubescent, often rusty. L. minutely hispiduloua above when

longer with spreading obtuse lobes.

2. P. barbata, Wall.

A small tree attaining 30 ft.,
_
with yellow-brown

glabrous twigs (but new shoots hairy), ovate-lanceolate,

ovate or obvato-oblong leaves 4-8" by 2-4" (or smaller at base

of shoot) acuminate and usually coarsely toothed, never quite

entire above. Neives only persistently slightly ha-'ry or

puberulous beneath. Petioles f-2§". Corymbs of small white

flowers under 3" diam. Drupe globose or pyriform, stone

verrucose, 3-4-celled, 1-2-seeded.

Singbhum, in ravines. Eajmehal hills, common. Fls. April-May.

Pr. May-June. Deciduous March.

Base of leaves usually rounded or obtuse with 3-5 nerves at or near the

base and 4-6 prs. above, tertiary nerves not straight and parallel. Caly
minutely glandular lobed. Corolla £''.

3. P. nov. sp. ?

A tree sometimes attaining 3 ft. girth with large

broadly-ovate opp. or 3-nate membranous acuminate

dentate leaves 7-12" by 4-8" often with sub-cordate base, not,

or only very shortly, acuminate. All nerves beneath minutely

pubescent and with yery minute glands between. Petioles

3-4".

Rocky ravines in Falamau. Eajmehal hills. Especially on limesioae.

£1b. not .seen.

Twigs same colour as in barbata, puberulous even when old, young
tomentose and glandular. L. aromatic with small glands like those
of a Clerodendron. Sec. n. 7-8 prs. very Btrong, two or three basal
or close to base, tertiaries strong sub-parallel. Petiole 34'' straw-coloured,
petioles joined by a densely villous and glandular line.

This interesting little tree might possibly be a new species, the
glanda and stipulary hairs and indeed the whole leaf remind one much
of a Clerodendron. It was well matched with P.-pinguis by Babu Jana-
da of the Calcutta Herbarium, but its habit is different.
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4 Peemna.] 82. VEBBENACEM.

4. P. bengalensis, Clarke.

A. small tree with large narrow-ol!. to ovate acuminate leaves &'' by
2£* to 9 V by 6 T closely steUately pubescent beneath whon young and perma-
nently stellate pubescent on the nerves. Panicles 6-S'' diam. of -minute
white 2-lipped flowers stellately pubescent. Drupe globose or obovoid.

Tundi hills, Manbhum, Camp. Herb.l Fls. June-July.

L. with 8-12 prs. strong sec. n. Petiole 1". Calyx sub 2-Upped. Throat
of corolla villous.

5. P. tomentosa, Willd.

A tree with branchlets, leaves and inflorescence densely

clothed with a tawny stellate tomentum. L. ovate acuminate
2|-6" by 2-3" with roundedjar sab-cordate base, permanently
Btellate tomentose beneath?* Panicles compact 2-4" diam.
somewhat rounded or pyramidal with small greenish-

yellow flowers. Drupe ovoid.

Rajmehal hills, Gamble, Brandts. I can find no specimens of it from
our area either at Kew or Calcutta or in Gamble's Hetb, and Brandia
probably quotes Gamble (Indian Timbers).

Fls. March-April with the new leaves. Fr. May. Deciduous.

L. with about 7 prs. sec. n. Petiole H|*. Calyx shortly 5-lobed.
Ovary very hairy.

There are minute peltate glands between the hairs also in this
species. Old L. in C. P. attain 10'

.

6. P. flavescens* ^ar.%. Aria Kasmar, IS,

A small or mod-sized tree with grey or brown twigs,

pubescent even when old, large oblong to ovate-oblong, more
rarely ovate acute scarcely acuminate leaves 5" by 2J" to KT
by 6" with rounded sometimes oblique base, densely pubescent
(but not stellate) esp. on the nerves beneath. Panicles 5-7*

diam. tomentose. Drupe globose \".

Singbhum in the valleys ; Santal Parganahs along streams and
rocky nalas in the hills ; Gurhma (Lohardaga), O.J3. Clarke.

Fls. June-July. Fr. Aug.-Jany. Evergreen? I have obtained many
specimens in fruit and young bud but not in floTver.

L. usually minutely hairy and pubescent on the nerves above. Sec. n.
6-8 prs. strong beneath as also are the sub-parallei tertiaries. There are
glands between the hairs very similar to those of (3) and with a similar
aromatic scent. Petiole 1^-4^". Bracts at the forks linear $-f

,/

. Calyx glan-
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4. Pbbmka.] 82. VEBBENACEJE. [6. CiEEorsKDRoK.

dular and somwhat pubescent, sub-2-lipped, lips scarcely toothed. Btont
areolate.

Note.—A specimen of this collected by Gamble at Tatkora, Singhbhum,
is placed nnder P. villosa in the Cal. Herbarium. P. villosa, Clarke,
although widely separated in the Flora of British India, is very closely

allied and only distinguishable by its completely truncate calyx and
hotter bracts.

Var ? Almost exactly as in 6, but crenate-toothed much aB in 3. From
ills near Chandna, S. P. Coll. in Jany. without inflorescence.

7. P. herbacea, Boxb. Ote chamba, K.
; Kada met', S.

A curious little. TinderBhriib with herbaceous shoots 1-4*

high from a woody stock. L. usually closely appressed to

the ground, sessile, obovate, coarsely serrate, 2-4" sometimes
6* by 4" and repand. Fls. very small white, in small corymbs

1 \' diam. on a short peduncle. Drupe \' diam.

On clay in open ground, e.g. fire lines, etc., common. Fls. $Iay-Jwn:

Ft. June-July.

A decoction of the root is given internally for rheumatism, Camp,

6. Cleiodendron, L.

TreeB or shrubs or sub-herbaceous with opp. or ternate,

frequently palmate-nerved and gland-dotted aromatic or

foetid leaves, and usually conspicuous flowers in axillary

cymes or terminal panicles. Calyx campanulate, often

brilliantly coloured in fruit. Corolla tube slender with a

more or less oblique 5-fid spreading limb. St. 4 exserted.

Ovary imperfectly 4-celled. Drupe usually succulent, separat-

ing into i-4 pyrenes.

L. under 1\", Fls. white . .... L phlomoidesi

I. over 3" long.

L. ovate. Fls. white, or white and pink . . 2. infortunatum

It. oblong or elliptic, often ternate. Fls. blue.

Cor.-tubeH" 3 -
^raiurn.

Jj. narrowly or linear-lane, 3-4-nate. Fls* white with

tube3-4v * • . • • • 4. Biphonanhus.
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6. Clbbodendbon.] 82. VERBENACE&.

1. C. phlomoides, X. /. Panjot, &. Urni, H.

A large shrub with somewhat hoary pubescent shoots
puberulous ovate or sub-rhomboid crenate-serrate or sub-entire
leaves about 2 by \\\ and axillary and terminal cymose
panicles of white flowers f

" diam. Odorous at night.

Usually in hedges and often introducing itself into gardens, but doubt-
fully indigenous. Singhbhum, Palamau, Santal Parganahs. Fls Bevt-
Jany. *

*

'

Old leaves nearly glabrous, acute or sub-acuminate. Petiole *-**
Cymes 1^-3" 3-12 flowered. Calyx purplish H" lobed half-way down into
5 triangular acute lobes. Cor.-tube 1". Fruit nearly dry i-i"# separating
into 4 pyrenes. "

Given to cattle for diarrhoea and worms.

2. C. infortunatum, Qartn. Knla marsal, Chamgar,
Ho.\ Barni, Varni, flf.j Gokhola, Kharto.; Bhant, H., Beng.

A robust under-shrub or shrub 4-6 ft. with densely
fulvous-hairy branches, large ovate usually cordate-leaves
i-8" long and broad and large terminal 3-chotomous corym-
Dose panicles of white and pinkish flowers 1* diam. Con-
spicuous in fruit from its large red calyces and often red-
-dening branches. Drupe bluish-black, at first enclosed by the
calyx which however opens widely when it is ripe.

In all the districts, along streams and in shady places and edges of
glades. Often gregarious. Fls. Feby.-May. Fr. May -July.

L. persistently hairy, entire or dentate with very strong Bee. and
tertiary nerves. Minute ' glands numerous, Panicle tomentosely-hairy,
often leafy. Calyx lobes £-1" long in fruit Cor.-tube §-f'' long. Lobes
1 posterior and 4 obliquely spreading. Stamens l£-2" long.

3. C- Serratum, Spreng. Saram lntur, 8.; Barangi, H,
A shrub, usually with tall annual branches 3-6 ft. high

from a woody stock, with opp. or 3-uate sub-sessile ell.,

jbovate or oblanceolate leaves 3-6" by 1-2'' and sub-
pyramidal terminal panicles of bine flowers V or more
icross. Drupe of 1-3 succulent usually green pyrenes.

Singbhum, valleys -and snady slopes, not common. Tundi hills
common, Camp. ; Palamau, Gamble ! Fls. April Nov. Fruiting shortly
after flowering. The stems do not always die down, and it is then an
irregularly branched shrub with smaller fleshy leaves.
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6. Clebodbndbon.] 82. VERBENACE&. [7. Gmelina.

L. glabrous, ooarsely serrate above. Petioles |*. Panicle-branchet

and pedicels shortly hairy with persistent ovate bracts. Calyx \'' very
shortly lobed. Corolla -with an anterior^ blue-oblong petal f long with a
large nectary at base, other lobes obliquely spreading. Tube \-\.'' Bt.

bluish very declinate.

Boot given in fever, also used in the fermentation of rice-beer, Camp.

4. (J. Siphonanthus j
Br. Barangi, H.; Bananhati, Beng.

A shrub, or herbaceous with tall annual hollow stems

3-6 ft. high, with 3-5-nately whorled rarely opp. sessile

or sub-sessile narrowly-lanceolate entire or sinuate glabrous

leaves 5-8" by |-1|", and pretty white or cream-coloured

flowers in axillary cymes forming a large terminal panicle.

Drupe blue on the large red calyx.

Along river bants and in moist localities, Singbhum, Eanchi, Palaman,

and probably in all districts. Fla. June-Aug. Fr. Aug.'Nov.

6. Caryopteris, Bunge.

1. C- Wallichiana, Schauer.

A laxly branched shrub with 4-angled sub-tomentose

shoots, and lanceolate sub-entire or serrate leaves 2-4" long.

Easily recognized by the numerous yellow glands, and the

spreading blue or light purple flowers in small cymes
which are arranged in narrow axillary and terminal

thyrses, somewhat as in Clerodendron serratum.

Santal Parganahs, Gamble (in Sonthal Parganaha list). The only
-<»Cord. Fla. Dec.

Peti. short. Calyx deeply 5-6-fid. Ovary 1-celled above. Placenta
2 with incurved margins, ovules pendulous from a thickened funicle.

Fruit dividing into 4 valves with incurved margins, embracing the l-

seeded slightly winged pyrenes.

7. Gmelina, L.

1. G- arborea. £• Kasmar, K. S. ; Gambhar, Gamhar, R.

A mod.-sized or large tree with broadly ovate acuminate
usually cordate leaves 4-9" by 2J-8" usually glaucous

beneath, petioles 2-6" long, and large reddish, or brown
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7. Gmblina.] 82. VEBBENACE&, [8. Hoimskioldia.

and yellow irregular flowers 1-1 J* long in lateral or
terminal panicles. Fruit a snccnlent drnpe 1" diam. with
a usually 2-celled stone.

Throughout the area, esp. on the cool sides of hills. Fls. Fely,-April
when more or leas leafless. Fr. May•June.

L. in the type_ stellately-hairy beneath, base 3-5 -nerved and usually
cuneate on the petiole, some or all with glands at the base between the
primary nerves. See. n. 4-6 prs. above the basal, tertiaries more or less
{mrallel. Panicles 3-4/' (or attaining 127

fide F.B.I.), Bracts £-£'' linear-
anceolate. Calyx £•£'' campanulate with small teeth. Corolla tubular
below, ventricose ; anteiior lobe shovel-shaped yellow.

The seedlings have oblong fleshy cotyledons, and the first leaves
are strongly toothed. The wood is largely used for making drums, it is
white, easily worked and does not warp or shrink. Cattle and deer are
very fond of the fruit.

' Var. o. glaucescens, F.B.I. L. large 6-10" glabrous and glavcous beneath
the glaucous appearance being due to dense microscopic glands or scales
(these however are present also in the pubescent forms). Tertiary nerves
not much raised or only slightly raised. Panicle usually large, Commoner
t han the type. In all districts.

Var. P. canesoens, L. 3-6'' sub-coriaceous, grey-pubescent beneath
with simple not stellate hairs. Tertiary- nerves strongly raised beneath.
Panicle 3-4'' strict. Santal Parganahs.

8. Hoimskioldia, Retz.

1. H- sanguines Bets, Jhimbria, S.

A large climbing shrub with angular drooping branches,

ovate crenate- serrate or sub-entire leaves 2-6" by 1J-3|" very
handsome in flower. Fls. with a scarletitubular curved corolla

f-1" long and an orange or scarlet patelliform calyx 1" diam.
which is persistent in fruit, arranged in short racemes §-1*

long from the leaf axils and running out into terminal pani-

cles.

Bocky ravinos in Bandgaon and Porahat ; Pitorea East hill (Eanchi),
Wood ; Manbhum ; Camp. ; Tatkora, 2,500 ft. Gamble ; Chorparan ghats
(Hazaribagh) ; Parasnath, Camp. Fls. Nov.-Jany.

L. slightly pubescent acuminate with 4-5 prs. oblique sec. n. PetioU
t-2". Drupe obovoid 4-i

7
, with 4 spreading lobes.
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9. Lautawa] 82. VEBBENACEJE. [11. Stmphobbma.

9. Lantana, L.

Rambling pubescent scabrous or prickly shrubs with 4-

angled branches, crenate, often rugose leaves, and small flowers

in peduncled* olten capitate spikes. Bracts exceeding the

membranous truncate or sinuate-toothed calyx. St. 4

didynamous included. Ovary 2-celled. Drupe with 2 1-ceUel

pyrenes.

1. L. indica, Roxb.

A shrub with adpressed scabrid-pubescent stems and

branches, cordate serrate rugose leaves 3-4* by 2-3" and

light-purple scentless flowers in numerous axillary ovate

heads.

Chota Nagpur, Wood's list.

Fla. and Fr, chiefly in the rains.

2. L. aculeata, L. Syn. L. Camara, L.

A straggling or scandent shrub with small recurved

prickles on the branches. L. much as in last or smaller.

Fls. orange coloured with pink tube, strongly scented.

An American shrub widely spread in some parts of India, occasionally
semi-naturalized in Chota Nagpur (0. g. about Chorparan).

Fls. and Fr. principally in the rainy season.

It makes an excellent hedge if continually cut back, and grows freely

from cuttings.

liippia geminata, H.B. and K., occurs in Wood's list without remark
or locality. It is an erect shrub M so closely resembling Lantana indica

that without fruit it ie"~dlfficult to distinguish," C. B. Clarice. .Branches
and L. softly strigose. L. ovate-oblong crenate. Tedwnclez raoe^ly

opposite oracts ovate acuminate, softly hairy.

11* Symphorema, Roxb.

i. S. polyandrum, Wight.

A large sub-scandent shrub with ovate villous coarsely

toothed leaves usually 4-5" long reaching 8-9* by 4*. Easily



11. SrMPHOEBMA.] 82. VEUBENACEM.

recognized in flower by its whorls of grey involucral leaves

surrounding a 7-flowered cyme of white flowers with a 12-

16-partite corolla and an equal number of exserted stamens.

Dry Sal forests in Singhbhum. Fla. April. Deciduous at the time of

flowering.

Petiole 4-f
v

. Bracts ^obovate 1-H" long foliaceons, toothed above.

Corolla i" long. Fr. included in the calyx, nearly dry, 1-seeded.

2. S. involucratum, Roxb., which is found in the Monghyr hills,

may very likely occur in the Eajmehal hills. It may be distinguished by
its smaller size and the corolla only J" long and 6-8 lobed.

Stachytarpheta indica, Vahl. (Syn. S. jamaicenBis),is a herb 1-2*

ft. high with spikeB of blue flowers sunk in the rachis, a pestiferous weed
in many gardens which have been under the plough.

Fls. r. *.

One or two other species of Stachytarpheta are garden shrubs with
red or purple flowers.

Duranta is an American genus with an 8-celled ovary, and the drupe
with 4 2-celled pyrenes. D. flumieri, Jacq., with panicles of pretty

small blue flowers, and yellow drupes is frequently cultivated in hedges.

D. Ellisii has white flowers.

Fam. 83. L 1BIATE.

Herbs, more rarely shrubs or undershrubs, usually vary

aromatic with oil glands. Stems often 4-angled. L. oppo-

site, sometimes whorled. Stipules 0. Fls. sub-regular and 4-5-

merous, or usually irregular and 2-lipped usually in con-

tracted axillary cymes or whorled, more rarely solitary or

few, cymes or whorls sometimes forming spikes and panicles

from the reduction of the leaves or bracts. Calyx persistent,

teeth 4-5 or 1 0, sometimes 2-lipped. Corolla tubular below.

St. 4 or 2 more or less suppressed. Disc prominent. Ovary

superior of 2 2-ovuled carpels, usually deeply 4-lobed, and

each carpel ultimately dividing into 2 dry 1-seeded lobes

(nutlets).

A. Fls. sub-regular, with flat corolla lobes, stamens straight diverging or

ascending. Anther cells short, 1-celled.
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83. LABIATM. [1. Pogostemo*

Fls. in panicled sub-oapitate cymes. Filaments bearded 1. Pogostemon.

Whorls in dense panicled spikes. Fls. minnte, white 2. Colehrookia.

B. Fls. distinctly 2-lipped. Stamens declinate.

Whorls 6-3-fld. panicled. Lower cor. lip long boat-

shaped 3. Plectranthus.

Fls. in dense oblong spikes. Lower cor. lip long

concave . . • • • • • • E • 4u Anisochilui.

Cymes axillary and panicled. Lower cor. lip 3-lobed,

mid-lobe saccate . . . . . • .5. Hyptis.

C. Fls. distinctly 2-lipped. St. 4 didynamous ascending

nuder the erect, often hooded, upper lip of the corolla

Upper cor. lip nearly flat. St. exserted . • .6. Anisomdct.

Upper cor. lip hooded, villous.

Fls. white. Bracts not spinescent • l.'Leucas.

Fls. scarlet. Bracts spinescent . • • .8. Leonotis.

1. Pogostemon, Desf.

1. P. plectranthoides, Desf. Jin, Beng.

An undershrub sometimes attaining 6 ft. high with large

ovate acute coarsely crenate leaves and small white flowers

conspicuous from the light-purple bearded stamens. Fls.

in dense sub-capitate 1-sided bracteate cymes which are

secund on the branches of a large panicle.

In damp localities, somewhat local. It sometime forms dense thickets,

as in the Karampoda forest in Singbhum. Along rivers in Santal

Parganahs. It also occurs i^ „he hills. Fls. Jany.-Feby.

8tem with 4 rounded corners, glabrous or hairy. L. about 4^ by 3^,
very sparsely hairy above and with a short mealy pubescence and minutely
glandular beneath, but never hoary (as usually described). Sec. n. 4-6

prs. very oblique, strong. Crenatures serrate. Cymes sub-globose about

f' long with narrow-oblong white-villous bracts, on a raceme with elliptic

obovate or rhomboid decussate bracts. Calyx tubular y-£" glandular and

hairy with 5 equal acuminate teeth. Upper lip of corolla with 3 rounded

1 obes, lower entire lanceolate acute, St. 4 declinate villous at base and with

pink jointed villi in the middle. Style 2-fid.

The odour is strong, but chiefly from the inflorescence.
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2. Colbbbookia.J 83. ZABIATJE. [3. Plectbinthus.

3. Colebrookia, Smith,

1. C. Oppositifolia, Sm. Bhainsa, 8.

A large spreading soft shrub 5-10 ft., with stout

whitish branchlets, large white tomentose crenate leaves and
very small white flowers densely whorled in panicled spikeB.

The calyx teeth elongate and become plumose in frait.

Valleys ; Singbhum ; Ranchi (Pitorea), Wood ; Hazaribagh (on
Parasnath, and valleys in Koderma) ; Valleys in Santal Parganahs. Fla.

Dec.-Feby. Fr. Feby.-March.

L. sometimes 3-nate, 4-8' elliptic or elliptic-oblong 'acnminate
witb about 12 prs. oblique sec. n. Petiole a-l^''. Spikes 2-1". Corolla
minute 4-lobed. Nntlets hairy.

A preparation of the root is given in epilepsy, Camp.

3. Plectrantlius, I/Herit.

Herbs or shrubs. Fla. in 6-8-fld. racemed or panicled

cymes. Calyx lobes 5 sub-equal or 2-lipped, Corolla 2 -lipped,

tube exserted from the calyx often decurved, upper lip

usually short broad 2-4-fid recurved, lower much longer

entire boat-shaped, narrow at the base. St. 4 declinate.

Fls, white densely crowded. Calyx equally 5-toothed . 1. ternifolius.

Fls. reddish lax. Calyx 2 lipped 2. incanus.

1. P. ternifolius, Don.

A shrub 3-5-ft. densely white tomentose all over, with

strict erect branches, opposite, or usually 3-nately whorled

shortly-petioled lanceolate acuminate serrate rugose leaves
3-7'' long and sub-sessile white flowers in dense cymes crowdod

in panicled racemes.

Parasnath in Hazaribagh, Fls. Nov.-Jany.

Corolla very short villous, tube inflated and lips very short. Uppor
Up 2-fid. with pink spots at the base.

2. P. incanus, Link.

An erect coarse herb or under?hrub 3-4 ft. with square

stems, long-petioled velvety ovate cordate crenate leaves with
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3. Plbcteanthfs.] 83. LABIATM [6. Anisomelis.

a strong smell, and terminal racemose panicles of small pale

lilac lipped flowers y" long, arranged mostly in opposite

pairs in the axil of a small foliaceous bract.

Waste ground near villages in Singbhum. Common near Muh.ru>

Eanchi. Sirguja, among dry rocks, Wood. Fls. 8ept.-0ct.

Whole plant softly shortly pubescent. L. 2" by If" to 4* by 4" acute

glandular punctate beneath, petioles up to 3-4". Calyx |" enlarged in

fruit with an upper broad ovate lobe, and lower 4-subulate-toothed lip.

Corolla-tube slightly exsert. Pedicels \-\".

Anisoehilus carnosus, Wall. Gitil ran, flf., is a herb 1-3 ft. high

with very stout stems belo-*. Branches 4-an?led villous. Lower leaves

4^* by3i'', long petioled ovate creuate rather fleshy. Spikes l-\\ " 4-

gonous in bud from the 4-rauked deciduous bracts, inflorescence with

red glands. Corolla purple. Common on rooks Singbhom, Palamau,
especially on limestone,

5. HyptiS, Jacq.

1. S. SUaveolens, Poit. Gangatulsi/S.

A tall coarse strong-smelling herb 4-5 ft. with patently

hairy obtusely 4-angled stems often |" diam., large ovate

sinuate and ©renate-denticulate leaves and small blue-lipped

flowers in axillary stalked cymes running out into terminal

panicles.

Waste ground. A native of America but quite naturalized and
frequent throughout Chota Nagpur and the Santal Parganahs. Fls. Oct.-

Nov. Fr. Dec.-Jany.

Glandular. Lower leaves 4$" by 3$" slightly cordate» Calyx-tube i*
in fruit, 10-nerved with 5 sub-equal sub-spinose teeth, tube with a
hirsute margin inflezed in fruit, hairy and very glandular outside.

Corolla nearly {'', upper lip shortly 2-lobed, lower 3-lobed, mid-
lobe folded at base and saccate at apex. Nutlets compressed oblong-
eraarginate ribbed, pointed below %'' long.

The plant, pounded, is applied in parasitical cutaneous diseases,

Campbell,

6. Anisomeles, R.Br.

1. A- ovata, B.Br.

A coarse strong-smelling softly pubescent herb 3-6 ft.

high with ovate coarsely crenate acuminate leaves and

492



6. Anisomeebs.] 83. LABIATE. [7 Lbuch.

purplish flowers in axillary dense flowered whorls and

terminal spikes.

Waste ground, frequent. Ranchi plateau ; S. P., common. Fla. Sept.*

Nov. Fr. Dec-Jany.

Calyx £" hirsute within and without, with sub- equal acuminate teetn.

Corolla upper lip pale or greenish nearly flat entire, lower purple spreading

3-lobed, mid-lobe longest vertically compreased notched. St. exserted

upper pair slightly longer with 1-celled anthers, lower 2-celled. Filament

purple bearded. Nutlets ^"iV' blaok polished.

7. Leucas, R.Br.-

Herbs or undershrubs, usually tomentose or villous with

white flowers in axillary, more rarely terminal, whorls. Calyx

10-nerved, 6- 10-toothed, mouth sometimes oblique. Cor.-

tube included. Upper lip erect hooded villous, lower spread-

ing 3-fid, with very large mid-lobe. Anthers conniving,

cells divaricate, afc length confluent. Style simple.

1. L.mollissima, Wall Gitil a:, Ho. ;
Gitil arak', 8.

An undershrub or he with many annual branches
8*-2 ft. long from a perennial rootstock, with hairy or

pubescent or almost tomentose short petioled ovate or oblong

crenate-serrate leaves about 2" by 1" and white flowers |*

long in axillary 6^14-fld. whorls.

Very common in rocky jungles, also in waste ground. Fla. Bept-Deo.
Fr. Nov.-Dec.

Branches occasionally 4 ft. among undergrowth, 4-angled with
reflexed appressed hairs. L. attaining 2^ v by H", smaller upwards, acute
or obtuse. Petiole %-§''. Calyx-tube £ |* cylindric 10-ribbed, teeth 10
very short, hispid (var. soaberula) or woolly. Cor. upper lip small,
lower with two small recurved side lobes and a broad spreading rounded
mid -lobe.

The leaves are eaten as a pot-herb.

There are some 9 other species of Leucas in Chota Nagpur, mostly field

weeds. Among these L. Cephalotes, Bpreng, Andia durap arak', £.,ii

conspicuous from its large sub-globose terminal whorl with many large

awned bracts. " The seeds of this yield a medicinal oil," Campbell, and
the leaves are eaten as a pot-herb. Fls. DecJany.

Leonotis nepetaafolia, E. Br. Dare dhompo, janum dhompo, B. % in

a tall herb 4-7 ft. high usually occurring near villages, sometimes also in
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7. Lbucas.] 83. ZABIATJS.

rooky waste ground, with large ovate crenate leaves and scarlet flowers in
dense globose axillary whorls with spinescent bracts and spinescent calyx
teeth. Fls. Ocl-Jany.

" The ash produced by burning the flower-buda is applied to burns and
soalds," Camp.

Fam. 84, RUBIACm
Trees, shrubs, or herbs of various habit with opposite simple

entire leaves with interpetiolar stipnles, more rarely whorled
or with intrapetiolar stipnles. (Stipules sometimes incon-
spicuous, esp. in fascicled leaves, or absent and replaced by
leaves in Tribe Stellatae.) Calyx superior, sepals usually 4-5
sometimes minute or 0. Corolla gamopetalous, petals
usually 4-5. St. isomerous, on the corolla tube ; anthers
usually dorsifixed with lateral or introrse dehiscence. Disc
epigynous. Ovary inferior 2- sometimes 5-10-celled, style

simple ; ovules either 1 or numerous in each cell, rarely 2 or
few, on axile placentae. Fruit various, 2-10-celled or of
2-more pyrenes. Albumen fleshy or horny.

A. Ovules numerous in each cell.

I. Fls. small in dense globose heads. Corolla
funnel-shaped ( Tribe Naiiclese.)

a. Bracteoles 0. Stipules and buds lanceolate.

Sepals 5. Peduncles solitary . . .1. Anthocephalus.

b. Bracteoles between the flowerBjnarrow.

Stipules connate by their edges over the broad
bud.

Sepals Bubulate. Peduncles terminal solitary
orpanicled 2. Nauclea.

Sepals linear. Peduncles axillary mostly
3-nate 3. Adina.

Sepals 0. Peduncles 1-3-nate • . .4. Btephegyne.
(Mitragyna).

II. Fls. not in dense globose heads.

a. Fr. capsular 2-celled, or of 2-4 dehiscent
or indehiscent cocci. Seeds small.

Fls. in drooping thyreoid panicles. Tree . 5. Hymenodidyon.
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84. BUJBIACEJE.

Ms. in erect panicles, small, white. Small trees 6. Wendlandia.

Fls. in close or capitate cymes. Herbs . 7. Hedyotis.

b. Fr. indehiscent, a berry or drupe, some-

times dry.

1. Petals valvate in bud. Fls. yellow,

corymbose 8. Muxsaenda.

2. Petals twisted in bud. (Tribe Gardeniese)

Stigma fusiform. Ovary 2-4-celled. Seeds
many in each cell • . . • • 9. Randia.

Stigma fusiform. Ovary 1-celled. Seeds many 10. Gardenia.

Style-branches 2 linear. Seeds few . . 11. Hyptianthera.

6. Ovule solitary in each cell.

X. Corolla lobes twisted in bud. Pr. a 2-4-celled

berry or drupe, or with 2-4 pyrenes. (Tribe Ixoreaa.)

a, Fls. corymbose or panicled.

Style not twioe as long as the corolla-tube . 12. Itora.

Style twice as long as the corolla . . . 13. Pavetta.

b. Pis. axillary fascicled or solitary . . . 14. Cojjea.

IL Corolla lobes valvate in bud.

a. Erect tares or shrubs.

1. Fls. small green or white, axillary,

fascicled.

Ovary 2-celled. Stigma large mitriform. Fr.

small black * . . . . .15. Canthiuvn.

Ovary 3-5-celled. Stigmas connate into a
globose head. Fr. large green . . .16. Vangueria.

Ovary 4-9-celled. Stigmas 4-9 short obtuse.

Fr. small blue 17. Lasianthtu.

2. Fls. m.-s. in dense globose heads . . 18. Morynda.

3. Fls. in terminal 3-chotomous panicled
cymes 19. Hamiltonia.

6. Climbing foetid shrub with small white fls . .20. Pcederia.

«. Herbaceous or sub-herbaceous.

Tall herb 21. Knozfa.

Scrambling herb, with leaves in whorls (Tribe
Galies) .22. Bubia.
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I. Amtbocephalus.J 84. RUBIACE&. [2. Nauclba.

1. Anthocephalus, A. Rich.

1. A. Cadamba, Miq. Sanko, K. Kadam, S., H.

A large and (in the forest) very straight tree with spread-

ing sub-whorled brandies and large ell.-oblong or ovate,

sometimes cordate leaves 5-10" long, small orange coloured

flowers in dense heads with prominent styles and stigmas

becoming in fruit a fleshy orange globose psendocarp 2-2^*

diam.

Valleys in Singbhum, chiefly on- the Porahat plateau. Planted in

Ranchi and elsewhere. F4fi~ May-July. Fr. Aug.-Oct. Evergreen.

L. shining above with usually sub-cordate base, or where base acute

leaf widest below the middle, sec n. 8-15 prs. usually 12. Stipules narrow,

lanceolate £ f " long. Sep. 5. TVt'' linear-oblanceolate. . Cor. %''. Anths.

apiculate. Fls. without bracteoles. Ovary 4-oelled above, 2-celled below,

placentae twice bifid. Each fruit consists of 4 horny cocci above, which are

Beparable from the fragile lower part and contain most of the numerous
angular punctulate seeds (seeds few, fide F.B.I, but I have counted over 50

from one. fruit).

Paendooarp is eaten,

2. Nauclea, L,

l. N. purpurea, Roxb.

A small tree with pale glabrous twigs and large oblong

stipules §-§* long enclosing the terminal bud as in Adina.

L: 5" by 2£'* to 10" by 4f" elliptic el].-lanceolate or ell.-oblanceo-

late acute or sub-acute--quite glabrous, shining above, base

narrowed into the petiole. Sec. n. prominent beneath with

glandnlar pits in the axils of some, other nerves obscure.

Petioles |-l|"x rather slender.

Eavines in the Santal Parganahs, very rare.

Fls. not seen in the Santal Parganahs tree, hence there must, for the

present, be some doubt of the identification. N. purpurea has not hitherto

been recorded north of the Circars. The stipules at once distinguish it

from Anthocephalus. Glandular-pits in the nerve axils are very rare and
ebscure in SarcuC -phalus, absent in Anthocephalus and Cephalanthua

.

tut frequent in Adina, Stephegyne and Nauclea.
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3. Nauclea.] 84. KTJBIACEM. [4. Miteagtha.

The floral characters of N. purpurea, Rozb. are as follows :—

Heads 1£'' diam. terminal 1-3 together on peduncles 2-3'' long which are

bracteate near the middle, the receptacle with conical bristle-like bracteoles

between the flowers. Calyx silky 5-lobed. Corolla tubular-funnel-shaped

glabrous with short imbricate lobes. Fruit of 2 dehiscent many-seeded
cocci. Testa winged.

3. Adina, Salisb.

1. A. Cordifolia. Hook. f. Kuinba, Ho. ; Kurumba, M.
Karam, 8., H.

A large tree with broadly ovate or orbicular cordate leaves

4-8" long and broad and sub-orbicular stipules enclosing the

terminal bud. Heads long peduncled usually in a vertical

axillary row of three. Capsules of 2 cocci dehiscent from
below and towards a persistent columella.

Fairly common in all districts and attains 7-8 ft. girth with a straight

clean trunk in some of the Singbhum forests, especially on the tops of some
of the more sheltered hills.

Fls. June'July. Fr. Feby.-May. Dec. Feby.-May.

L.,pubescent beneath with 5-8 sec. n., usually shortly abruptly acumi-
nate. Petioles 2-3'. Peduncle with 2 small bracts. Heads j-1* diam.
Bracteoles filiform slightly clayate. Receptacle hairy V*f" in fr. Corollct-

tube £'' pubescent. Stigma sub-globose.

A fair timber, but planks are apt to split badly on drying.

4. Mitragyna, Korth (Stephegyne, Korth).

1. M. parvifolia, Korth ; S. parvifolia, Forth ; Sande-
kumba, Ho. ; Guni, M., Kheria ; Guri, Kharw,, H. ; Gore, 5.

A mod.-sized tree with silver-grey twigs, broadly ell.

obtnse leaves 4-6" by 3-4" and oblong keeled stipules covering
the buds, deciduous. Heads of fls. 1" diam. 2-3-together or

solitary, each with 2 pale-coloured leaves (bracts) near the

top of the peduncle. Capsules of 2 dehiscent cocci, as in

Adina.

Frequent in all distriots, chiefly in the villages. Fls. May-June. Fr
following March and April, but ripe seed also oollected in Nov. Deci-
duous May.
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4 Mitbagyna.] 84. RUBIACEM. [6. Wendlandia*

L. glabrous except near the axils of the 7-10 prominent nerves, base
rounded. Petioles £-1". Fls. surrounded by palaeaceous bracteolea.

Heads £'' diam. in fruit.

It is sometimes pollarded for fodder.

5. Hymenodictyon, Wall.

1. H. excelsum, Wall. Borkunda, K. ; Bhorkond, 5.,

Kharw*; Bhurkul, JEC.; Bharwar, Gond.

A large or mod.-sized tree with leaves at tlie ends of the

branches ovate to very broadly elliptic 4-10'' by 3-6". Fls.

greenish, crowded in dense sab-erect or drooping tomentose

panicles 3-6" long, which are subtended by a pair of spread-

ing long petioled leaf-like bracts. Capsules f-f" long ovoid

or ellipsoid loculicidal,

Common usually in dry rocky situations, but also in valleys. In
all districts. Fls. Aug. Pr. ripens Jamj. ? It is leafless from Nov. to May
when it may be easily recognized by its large pyramidal persistent

panicles of small dry reflexed capsules and by the dry persistent pair of
foliaceous bracts.

L. softly pubescent, abruptly acuminate, base acute, sec. n. 7-10 prs.

Stipules deciduous. Petiole 1-4''. Calyx-tube with sepals Ty. Corolla ±*

with a very slender tube and small campanulate limb. Ovary 2-celled.

Style slender exserted.

" The inner bark and root are given in fever of the tertian type,"

Campbell.

6. Wendlandia, Bartl.

Small trees or shrubs. Fls. small white in terminal dense

panicles, 2-3-bracteolate. Sepals 4-5, small persistent".

Corolla with long or short tube and 4-5 lobes imbricate in

bud. Ovary 2-celled. Ovules on small globose axile

placentae. Capsule small globose 2-valved with minute
compressed seeds.

1. W. exsarta, B.C. Tilai, £.; Hundru, 8. (The Kols and
Santals reverse the names of these trees); Tiruwa, Mai Pah.

A handsome small tree, hoary-pubescent or tomentose all

over, with oblong- or ovate-lanceolate acuminate leaves,
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6, Wejdlandia.] 84. BUBIACE^J. [8. MussiBHDA.

persistent recnrved stipules, and panicles of very fragrant

small white flowers.

Common, esp. in second-growth forest and on "broken ground. Light

demanding. Fls. March-April. Ft. April-May. Evergreen.

L. 4-8" by l-2i" witn 12-16 prs. of prominent sec. nerves. Corolla-lobe*

longer than the tube. Capsules hoary pubescent Ty diam-

2. W. tinctoria, B.C. Hnndrn, Undru, K. ;
Tilai, 8.

A small tree or shrub, much branched, with nearly

glabrous ell., oblong or obovate leaves 4-8" by 2-3|" acute,

narrowed into the petiole. Stipules J" erect orbicular with

laterally flattened acumen. Corolla |-|" long, lobes mnch
shorter than the tube.

\ ery common in Sal forests. Shade-bearing. Fls. Jany.-March. Fr.

March-April. Evergreen.

L. shining above, pubescent on the 8-12 prs. of sec. nerves beneath*

Petiole £-$''. Panicles 6-8''. The fiowers open before the corolla-tub«

lengthens. Capsules somewhat pubescent, brown, rather large c than in

the last.

7. Hedyotis, L.

1. H. vestita, Br.

Diffuse herb 1-3 ft. from a slender twisted nodose

tuberose rootstock with pubescent or sub-villous branches,

elliptic soft pubescent leaves 2-3" by f-1* and small flowers ia-

axillary 3-5-nate cymes, -
•

Sal forest, Latua block, etc., in the valleys. Fls. Oct.-Nov. Fr. Dec.

Petiole £". Btipules connate below with 1-3 excurrent seta) §-£* long.

Cymes £-§". Calyx-tube globose. Sepals 4, Ty. Fr. indehiscent.

H. hispida and H. pinifolia are small annual species common
in Sal forest and open ground, but of very different habit.

8. Mussienda, L,

l. M. incana, Wall.

An nndershrub 1-3 ft. densely clothed with appressed

hairs, with ell. ovate or oblong hairy' leaves 4J" by 2£" and
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8. MU8S2E2JDA.] 84. BTJBIACEM.\ [9. Randia.

sub-sessile corymbose cymes of chrome-yellow flowers,

remarkable from ODe of the .sepals being large foliaceous and
cream coloured. Berry §' diam., with adpressed hairs.

Seeds minute.

Forests on the Porahat plateau, rare. Pis. July-Aug.lHr. Sept. -Oct.

L. pale beneath, acute or sub-acute, nearly sessile, base acute or
rounded, nerves strong 9-10 prs.

M. macrophylla, Wall., a considerable shrub, also conspicuous by
its large white calyx leaves, is cultivated in gardens in Eanchi (fide

Wood.) The species usually cultivated in the plains is M.Roxburghii,
Hoohf., which may be distinguished from M. !macrophylla by its persistent
sepals, those of M. macrophylla are deciduous in fruit.

9. Randia, L,

Small trees or shrubs, often armed with strong axillary

thorns. L. often fascicled on short branchlets. Fls. large

or m.-s. solitary or fascicled or in axillary or leaf-opposed

cymes, white turning yellow. Often dimorphic. Anthers
sub- sessile, linear or oblong. Ovary 2-rarely 3-4- celled.

Stigma usually large, fusiform. Fruit a 2-celled many-
seeded berry.

Calyx-lobes linear, L. ovate. Berry small, black . . 1. fasciculata.

Calyx-lobes ovate to obovate. L. obovate. Berry \-l\" . 2. dumetorum.

Calyx-lobes short sub-orbicular. L. obovate to oblong.

Berry 2" 3. uliginosa.

1- R. fasciculata, B.C.

A shrub or small spreading tree with ovate or elliptic

acuminate leaves 1-3", straight slender axillary thorns,

white flowers f-lj" diam. with a slender corolla-tube \- 1£*

long, and small parple-black berries f", slightly contracted

upwards with a* prominent disc.

Valleys in Singbhum. Fls. April-May. Fr. ripens following Jany.-

Feby.

Twxgs pubescent. L. nearly glabrous exc. mid-rib beneath, sec. n. 3-4

prs. Petiole i*. Stipules linear caducous. Fls. 1-few together axillary.

Calyx hirsute.
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9. Bandia.] 84. PtVBIACBM.

B. tetrasperma, Benth. & Koolc.f. Kota, E\, mentioned in Manaon'i

list as occurring in Lohardugga, is probably E. fasciculata.

2. R. dumetorum* Lamk. Potu, Ho ; Potab, K.\

Portoho, M. ; Loto, Boi bindi, S. ; Mowan, Kharw. ; Saro, Mai
Pah.

A small tree or shrub with oblanceolate to obovate obtuse

Or shortly acuminate leaves, fascicled on the old branches

and especially in young plants, armed with straight axillary

thorns. Pis. white, |-1J" diam. turning yellow, with a short

campanulate corolla-tube J-f" and ultimately reflexed

obovate or oblanceolate lobes.

Common esp. in the valley forests. Fls. April-June. Fr. Aug.-Jany.

Dec. March-April.

L. 1-3" or sometimes np to 5" by 2 7 (including the petiole) glabrous

or pubescent, narrowed into the short petiole.
_
Fl$. solitary terminal on

new shoots or (in one variety in Singbhum) in 3-4-fld. sessile cymes,

Bubsessile or with pedicels £". Fr. yellow when ripe globose or ovoid lif

diam. crowned by the calyx-tube.

The fruit is used to intoxicate fish. It is also occasionally eaten

according to some authorities, but the Kols say that it is not edible, and
though it has a pleasant smell, it produces a most uncomfortable burning
in the throat. 1 Campbell states that it is applied externally in fever and
that the bark is given internally and externally for fever, and that it is

also used as a dye.

There are believed to be at least two very distinct varieties included
under this name (Cp. Gamble, Manual of Indian Timbers, 2nd Ed., p. 415).

It is possible, however, that the solitary and cymose flowers correspond
with sexual forms, as in Gardenia spp.

3. R. uliginosa, D.G. Kumbikum, K. ; Pinde, 8. ;

Pindar, Kharw. ; Mohwan (Koderma) ; Pindaro, Mai Pah. ;

Piralo, Beng. ; Perar, H.

A small tree or a shrub with thick black branchlets,

handsome when in flower, with large elliptic or obovate
fascicled leaves 2-8* by 1-4" and numerous solitary pure
white flowers 1-2" diam. Berry large ellipsoid 2-2|" green

or yellowish.

1 Since writing the above the reprint of Mr. Innes's Famine Foods find.

Forester, February 1908) has appeared. He states that the unripe fruit is

boiled and eaten, but the ripe fruit is rather poisonous.
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9. Randia. ] 84. EUBIACEJE. 1.10- Gaedenia.

Valleys ; Singbhum, • Manbhum, Hazaribagh, Palamau, Santal
Parganahs

; not uncommon. Fls. May-July. Fr. Dec.-Feby. DeciduonB.
Feby.-April. L. turn colour Dec.-Jany.

Sometimes thorny. L. obtuse narrowed into the short petiole. Fls.
dimorphic, large and sessile or small and peduncled, but many Eandiag
ary considerably in these characters. Some flowers If have a peduncle
over V. The corolla of the large flower has a ring of hairs inside and a
fusiform 2-lobed stigma, that of the small form has a very short tube
glabrous within and an entire stigma.

The frnit ia eaten and makes a good vegetable when cooked.

10. Gardenia, L.

1'rees or shrubs, armed with axillary thorns in a few
species. L. opp. or 3-nately whorled, or sometimes fascicled
in the thorny species. Fls. large or m.-s. usually solitary
axillary, more rarely fascicled or terminal, often dimorphic,
white, or turning yellow. Petals 5-12. St. as many,
anthers sub-sessile, linear, included. Ovary 1 -celled. Style
stout, stigma clavate or fusiform, sometimes 2-cleft.

Placent© 2-3, fruit a berry or drupe, many-seeded.

A. Thorny. Small trees or shrubs. Pis.
lj'' or less in diam. dimorphic.

A tree. Corolla salver-shaped. Endocarp bony . 1. turgida.

Shrub. CoroLa-tube campanulate. Endocarp not
b°ny .2. campanulata.

B. Unarmed. Fls. 2-4^" diam.

L. H-3|"« Usually a shrub . . . . 3. gummifera.

L. 4-10''. Usually a tree 4, latifolia.

1. G. turgida, Boxb. Dudni, Durdi, K.\ Dnndukit', gf.j

Karhar, Kharw., Oraon ; Kharkar, Mai Pah ; Dhauuk, T.

A straight erect small tree with white or pale-grey bark
and rigid branches armed with sharp straight thorns. L.
1-4" elliptic or nsually obovate, glabrous or pubescent
beneath, or (Var. ' montana) often orbicular and densely
tomentose beneath, 1-4" long. Male flowers sub-solitary or

fascicled, \~\" diam. ; female solitary, about f*-l* diam.
length of tube variable, fruit; large globose 1^-3'' diam.
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10. Gabdenia. ] 84. RVBIACEM.

grey-green with fleshy pericarp and thin woody or bony
endocarp, with 5 or 6 placentae and densely packed with
hard angnlar seeds.

Abundant in dry forests, esp. on slopes of clay and quartz-stones.

Also frequent in second growth, forest. Fls. April-May, mostly when
leafless, but also at other times. Fr. takes about a year to ripen.

Deciduous March-May.

L. narrowed into a short petiole. Calyx of male truncate, or with
minute teeth, of female campanulate with lanceolate, ovate or foliaceoua

t6eth.

Fruit sometimes eaten.

A membranous-leaved glabrous variety with elliptic or ell.-obovate

leaves with the sec. n. all oblique and parallel (not sub-flabellate as in

the common form) is indistinguishable from G. campanulata except by the
flowers. F. fl. only f" diam., tube not exserted. I suspect Eoxburgh may
nave been right in making two species. "Jhe fruit is wrongly described
by authors as always beaked, the beak may entirely disappear.

2. 6. campanulata, Roxb.

Has only been recorded from Parasnath (by Sir J; D.
Hooker and Anderson). «

L. membranous ell.-obovate or oblanceolate. M. corolla under $*
diam. campanulate. F. %-%'' diam. with very short lobes. Calyx'teeth
linear-lanceolate. Fr. f-l^'' diam.

3. G. gummifera, L.f. Bnrnri, M. ; Bund, Ho.
Bniru, Bhumij.

A handsome shrnb, sometimes 12 ft. with snb- sessile
shining oblong to obovate leaves 1J-3" and, at certain

eeasons, a clear drop of gum completely covering the leaf-

buds. Large white nearly sessile fiOwers with a tube 2-21*

long and 5 oblong lobes 1-1f by J-f. Er. 1-lf beaked
with the calyx.

In most of the districts, but peculiarly local. It occurs sub-gre-
gariously on many of the dry hills with a clay soil covered with quart*
fragments in Singbhum, Manbhum and Gangpur, but is absent from the
Tundi hills and the Santal Parganahs. Fls. March-May. esp. in April,
when the bushes are bare of leaves. Fr. June-July.

1 Mr. Innes says boiled and eaten when unripe chiefly in Julf
August. When ripe becomes rather poisonous,
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10. Gardenia.] 84. RUBIACEJS. [ 11. Htptiabthbba.

L. often cordate at base with 12-16 prs. of sec. n. Stipules connate
truncate. Fls. 1-3-together apparently termin? 1 Calyx with a tubular
limb about £" long and triangular acute keeled teeth. Corolla-tube
often pubescent. Endocarp hard thin.

It yields a clear yellow resin from wounds in the bark. Tbe fruit is
eaten.

4. G. latifolia, Aiton. Papa, Ho. ; Papara, If. ; Popro,
8.; Papar,J£Aara\; Pempri, Mai Pah.

A small tree with a round low crown of large opp. or 3-

nate broadly-ellip. or orbicular obtuse leaves and large

solitary white flowers 3-4" diam. Fr. l|-2" diam. crowned
by the calyx.

On the
r

hills, Singbhum ; Manbhum ; Hazaribagh (Sitagarh Hill)

;

Santal Parganahs (often on trap hills). Fls. chiefly in April when leafless,

and with new leaves in May bnt also at other times. Fr. young found
at all times from December to June, ripens about 8 months after flower-
ing? Chiefly in the rains. Deciduous March' April.

Bark whitish. Twigs very stout and buds gummy. L. sub-sessile,

sec. n. about 12 prs. glandular-hairy in the axils beneath. Stipules large.

Calyx tube mealy, limb eampanulate with unequal teeth. Corolla-tub*
2-3" pubescent. Petals 5-9, heavy-scented. Endocarp woody.

The tree is remarkably xerophytic. The seeds often germinate in the
erevioes of bare rocks, over which the stem forms a large cushion.
Gamble states that it is frequently epiphytic on large trees.

The fruit is eaten.

11. Hyptianthera, W. & A.

1. H. stricta, W. & A.

A shrub, or small tree attaining 15-20 ft. with sharply
4-angled horizontal decussate branchlets (terete according

to F.B.I.), spreading . lanceolate or oblong-lanceolate acumi-
nate glabrous leaves 3-6" by f-l|", small white sessile flowers

in axillary fascicles and black globose-oblong berries j-tV*
diam. crowned by the linear acute calyx lobes.

Cool valleys, rare, Singbhum ; Morjhora, Bhera nadi (east of Chandna)
and other ravined in Santal Parganahs. F1b. April-May. Fr. ripen*
Ftby.-March. Evergreen.
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11. Hyptihttheba. ] 84. RUBIACEM. [12. Ixoba.

L. often undulate glabrous and shining both sides, (or nerves beneath
pubescent F.B.I.) sec. n. 6-7 prs. slender, others obscure. Petiole {-y.
Stipules acuminate persistent, hairy. Corolla-tube £" hairy within, with
4-5 spreading lobes. Style included 2-fid. Ovary 2-celled. Seeds 4-5

in each cell, somewhat angled with a characteristic fibrous testa, about

f diam. Flesh of unripe fruit viscous.

13. Iiora, L.

Small trees or shrubs with opp. or ternate leaves and
flowers in terminal 3-chotomous often corymbose cymes, li-

very rarely 5-merous. Calyx-tube ovoid, limb persistent.

Corolla-tube very long and slender with 4 spreading lobes.

Stamens on the mouth with usually very short filaments and
slender linear anthers. Ovary 2-celled style filiform, exsert j

stigma slender fusiform with 2 branches. Fruit with 2
coriaceous pyrenes. Seeds peltate.

L. acuminate. Lower cyme-branches 2" long or more . 1. undulata.

L. rounded at apex. Lower cyme-branches under 2 V long . 2. parvijlora.

1. I. undulata, Roxb. Kota, K.?

A large shrub with oblong or lanceolate shining leaves
5-9" by l|-3

7 and lax brachiate panicles with slender-peduncled

branches of white flowers TV long with linear petals.

Fr. j" dian? dull-Durple or slate, with two plano-convex
pyrenes.

Near streams ; Saranda forests and also in Manbhnm and Huzari-
bagh ; Santal Parganahs common. Fls. April-May. Fr. ripens Aug.-Sept.
Evergreen.

L. with undulate margins, glabrous, acute or acuminate. Petiole \-V.
Stipules broad with slender compressed cusps. Panicles pubescent with
a pair of reduced leaves at their base, sessile or long pedoncled, 6-8'' with
iow«r internodes 2-3'' long. .FlAuds \'' slender.

2. I. parviflora, Vahl. Pete, K. ; Merom met', 8.;

Datranjin, Kharw, ; Kholan, Ohatw. ; Konthra, Mai Pah ;

Kota Gandhal, Loha jangia, if. ; Rangan, Beng.

Usually a small tree with smooth very coriaceous oblong

or elliptic sub-sessile leaves 3-6* by JJ-2J
7 and compact
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12. Ixoea. ] 84. RUBIACE&. [ 14. Coffba.

panicles of smallish white sessile scented flowers f long

with 4-5 linear-oblong lobes J" long. Fr. £-§* diam,

depressed globose black shining.

Common, often in Sal forest, Singbhum, Gangpur, Manbhum, Palamau,
Santal Parganahs, etc., in drier localities than the last. Common on
cotton soil.

Fls. March-May. Fr. May-June. Evergreen.

L. obtnse with rounded or cordate base, glabrous. Panicles 2-6'".

Anthers linear tailed.

The fruit is eaten. Brandis states that the green branches are used

as torches. The fruit is described as didymous in the F. B. I.

13. Pavetta, L.

1. P. indica, £• Sikriba :, sikiba:, K. ; Bnddhi ghasse*

8. ; Burhi, Kharw.; Jui, Beng.

A large shrub or small branched tree with ell. or obovate

softly pubescent leaves -3-8" long and large trichotomons

corymbose panicles of slender white flowers |-f* long and
very slender styles exserted |-1" beyond the corolla throat.

Fruit globose black J
7
diam., with 1-2 pyrenes.

ValleyB and shady slopes in the forests, all districts, but not very

common. Fls. June-Aug. Fr. Oct.-Dec and shrivelled berries may be
found later.

L. acute or obtuse, rarely acuminate in Chota Nagpur specimens

,

base cuneate, sec. n. 11-15 prs. strong
;
petiole f-V, stipules broad.

Panicles pubescent. Petals oblong i".

A form found along the Konor nadi, Hazaribagh had leaves tomentott

beneath.

14. Coffea, L.

1. C bengalensis, Roxb.

A shrub 3-4 ft. high with bright green ovate acuminate

leaves 3-4" by 2-2|", setaceous stipules and pure white salver-

ehaped flowers 1-1J" diam. with tube f" long. Fr. an ovoid

drupe \", 1-2-seeded. Seed grooved.

Forming semi-thicketd in damp low ground under dense shade, in

Singbhum, but rare. Its habit in other parts of Bengal is rather that of
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14. Coffea. ] U.BTJBIACEM. [ 16. Vanguebia.

a small undershrub in the open. Fls. with the new leaves ApriUMay . Fr.
Feby.'April. Dec. Feby.-April.

L. pubescent on the ribs beneath (at least when young). Base con-

tracted. Petiole £-£". Fls. 2-3 in a terminal fascicle sessile. Calyx-limb
obsolete or of several minute glandular teeth. Anthers slightly exserted,

eessile, £" long, apiculate. Style short, stigma 2-fid.

2. Carabica, L- The Coffee is cultivated on the Ranchi

plateau.

The leaves are 4-6" long, bifarioua shining and the corolla

funnel-shaped.

15. Canthium, Lamk,

1. C. didymum, Boxb. Jur, K.
f
Garbha gojha, 8.

A small tree with spreading or drooping branchlets flattened

above, bifarious dark-green ovate or lanceolate-ovate acumin-

ate leaves 4-6" by 2|-3" and 'greenish flowers in very dense

shortly-peduncled corymbose cymes. Fr, black globose J
r

diam. with two pyrenes.

A very common tree along the edges of dry watercourses, etc., in

Singbhum ; Manbhum ; Santal Parganahs j Sirguja. Wood

.

Fls. Feby.-April. Fr. May. Evergreen.

L. dark-green shining above pale beneath with 4 prs. distinct see. n.

with large axillary glands. Petiole £''. Corymbs pubescent (always ?)

peduncle with 2 connate bracts. Pedicels J-^
7 in fruit. Fls. 5-merous.

Calyx truncate or minutely toothed. Corolla %' diam. rotate with cam-
panulate tube woolly within and lanceolate lobes. St. on the throat
Style long, stigma mitriform. Ovary 2-celled. Stonea slightly rugose.

The fruit is eaten.

The Chota Nagpur variety appears to differ from the type in some of
the leaves having glandular axils, and in the fruit (vide F.B.I.) not being
didymous.

16. Vangncria, Jnss.

1- V. spinosa, Boxb. Serali, Kataiara, K. ; Boi-bindi; 8,
Monphal, Kharw. ; Mainphal, H.

A small tree or shrub, often with long straight spines,

ovate ell. or oblong acute or acuminate leaves 3-4'' rarely
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16. Vanoueeia. ] 84. BUBIACEJB. [ 18. Moeinda.

few 6" by 3" (only 1|-2|" at time of flowering), small green
sub-globose flowers in dense axillary cymes, and globose

fruits 1-1!" diam., marked with a large apical areola.

Singbhnm, valleys, not very common ; frequent in both Manbhnm and
Hazaribagh, often on the hills; Ranchi; Santal Parganahs. Fls. April-May
with the,new leaves. Fr. Aug.-Oct. Deo. March-April. L. turn yellow
Jany.

Twigs nearly glabrous and leaves hairy or pubescent. L. often
fascicled. Fl.-buds ovoid-oblong constricted, crowned with the cusps of

the petals. Calyx-tube very short, teoth 5 linear, spreading. Corolla-tube

it'' both ways, lobes triangular cuspidate, throat villous with white jointed

hairs. Anthers introrse sub-sessile on the throat. Ovary 5 -celled, freo

above. Style exsert. Stigma large globose. Drupe (
£-1'' diam, /.

Brandis) with 1-5 woody pyrenes.

The young leaves are eaten as a vegetable, the fruit is also eaten.

A form nearly resembling the glabrous type is found in the Santal

Parganahs ; the ordinary Chota Nagpur plant belongs to the var. mollis

(F.B.I.^ and is very pubescent and sometimes unarmed. Some spinous

forms closely resemble the large-leaved variety of Randia dumetorum,
and the fruit is sometimes said to kill fish, possibly through confusion

with the Randia.

17. Lasianthus, Jack.

1. L. lancifolius, Hook. f.

A shrub 4-6 ft. somewhat resembling Hyptianthera, with

appressed shortly-pubescent branchlets, lanceolate acuminate

leaves about 5|
v by 1J* and axillary fascicles of sessile

inconspicuous white flowers. Fruit blue succulent ovoid

downy surmounted by the calyx- tube, with 5-4 1-seeded

pyrenes.

Deep shady valleys in the Tholokabad forest, Singbhum. Very rare.

F1-, Fr. April-May.

L. often undulate and variegated yellow, pubescent on the nerves

beneath, narrowed .both ends, with 7-9-prs. of oblique arched sec. n.

strong beneath and numerous sub-parallel cross nervules. Petiole $4".

Calyx. 3-toothed or truncate in fruit. Corolla tubular, densely pubescent

within with 5 sessile anthers, sometimes calyptrate. Overy 4-5-celled.

Ovule basal erect.

18. Morinda, L.

Trees or shrubs. Fls. in peduncled heads more or less

coherent. Calyx-tube short truncate or with one foliaceous
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18. Moeinda. ] 84. RUBI4CEJE. [ 19. Hamiltonia.

sepal. Corolla salver-shaped, petals 4-7, usually 5. Fil. short.

Disc pulvinate. Ovary 2- rarely 4-celled. Style slender.
Stigmas 2 narrow. Pseudocarp consisting of the connate
succulent fruits of the several flowers each with 2-4 1-seeded
pyrenes or a 2-4-celled putamen.

1. M. tinctoria, Roxb. Syn. M. citrifolia (Brandis, in
"Forest Trees" ?) Chaili, K.

y
<S.; Sali, Jf.; Al, ach, H.

A small tree 15-25 ft. with large ovate obovate or broadly
elliptic leaves or upper oblanceolate and white flowers in
solitary or 2-nate leaf- opposed or terminal stalked heads.
Pseudocarp whitish-green.

Valleys in Singbhum and Santal Parganahs. Near villages in Man-
bhum. Fls. May.-Sept. Fr. Jany.-Feby.

Bark cracked. Twigs light brown, oblong in eeotion.

L. 6-11'' by 4-6'' shortly suddenly acuminate and base suddenly
narrowed into the 1" petiole. Stipules acute or acuminate. Corolla $-1*
diam., tube £—|" long.

2. M. tinctoria» Roxb. Var. tomentosa. Syn. M.
tomentosa, Eeyne ; Chaili, K., 8.

A lafge shrub or small tree with pubescent branch!eta,

elliptic tomentose or pubescent not shining leaves 4-5* by

1J-2V* Stipules caudate.

Valleys in Singbhum, undoubtedly wild. Fls. May-June,

A very different looking tree from the last, but usually united with it.

The bark of the roots is collected for dyeing.

19. namiltoma, Roxb.

1. H. suaveolens, Roxb. Selauli, Sarkapi, K.; Kudia, K.
(f. Gamble).

Shrub, foetid when bruised, sometimes 6 ft. high
(15 ft. in Santal Parganahs) with erect branches, stiff leaves
4-9'' by If -3" and large terminal tri-chotomous panicles of
small sweet-scented 4-5-merous lilac* flowers. Fr. a 5-valved
capsule, 1-celled from the absorption of the Septa, with 1-5

3-quetrous seeds.
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19. Ham* .onia. ] Si. RUBIACEM. [21. Khoxia.

Singbhnm, on rocks on northern aspects, Manbhum ; Hazaribagh

;

Ranchi ; Santal Parganahs. Fls. Aug.-Jany.

L. elliptic-lanceolate or -oblong, or ovate acute, more or less pubescent

beneath with 15-20 prs. strong sec. nerves and reticulate nervnles.

Petiole H". Fls. capitate on the branches of the panicle H" long

pubescent. Calyx hairy with linear sepals. Ovary 5-celled. Style

filiform, 5-fid above. Ovule basal erect in each cell.

The root is used in diarrhoea and cholera. The flowers are much
frequented by Humming-bird Hawk moths.

20. Psecteria, L.

1. P. fffltida, L. Gandhali, E.; Gandha bhadulia, Beng.

(in allusion to the smell).

A slender wiry climbing foetid shrub with ell.-ovate acute

or acuminate leaves 3-4" by 2", nearly sessile dingy-

purple tubular-funnel-shaped fls. §* long in axillary and

terminal cymose panicles. Fruits dry compressed with a thin

fragile veined epicarp separating from 2 oblong compressed

winged pyrenes.

Mixed forest and scrub. ,
Eanchi-Manbhunrghats ; Ranchi Hill near

Pitorea, Wood. Fls. Aug.-Od. Fr. Dec.

L. glabrous with rounded or snb-cordate base. Petioles 1-2* often

twisted. Panicles 4-6" pubescent. Calyx-lobes 4-5 small obtuse. Petals

ith as long as the corolla tube oblong with white incurved crisped

margins, tube glandular hairy within. Bt. in the tube. Ovary 2-celled.

21. Rnoiia, L.

Erect herbs or undershrubs, stems with 2 lines of hairs.

Stipules connate with the petioles into an entire or bristly

sheath. Fls. very small cymosely or spicately arranged on the

branches of the corymbose cymose panicles. Sepals 4 minute.

Corolla-tube long, throat villous, petals 4. St. in the tube.

Ovary 2-celled. Fruit dry of 2 indehiscent cocci, which

8ometimes remain united, the whole fruit separating from a

slender persistent columella which leaves a perforation

through the axis, or columella deciduous.
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21. Knox ia.] 84. S TJBIA CE2E.

1. K. corymbosa, Willd.

Erect sparingly branched 1-4 ft. with longinarrow Bessile or petioled
leaves and minute white or purple flowers Bpicato on the cyme-branchea
Fruit separating from the persistent columella.

Very common, attaining its largest size in damp ravines. Fls Auo -
Oct. Fr. Oct.-Dec.

9'

2. K. brachycarpra, Bl.

Erect strict herb 2-4 ft. with sessile linear-oblong obtuse leaves 2-4'
by H-" Cymes capitate or open. Fls. not spicate. Fruit falling away
with the columella. J

Parasnath, Train.

22. Rubia, L.

1. R. cordifolia, L.

A herb scrambling by means of its scabrid stems and whorled ovate-
cordate long petioled leaves. Fls. minute yellow in panicled cymes.
Corolla rotate. Ovary 2-celled. Frt. £-£'' diam. fleshy, didymoua or
globose from the suppression of one carpel.

Parasnath. Anders.

Fam.85. COMPOSITE

Shrubs or usually herbs, very rarely trees. L. usually alter-

nate, generally simple, stipules 0, base of petiole sometimes
sheathing:. Flowers clustered into dense heads resembling
single flowers, heads surrounded with an involucre of bracts.
Fls. in a head all similar, i.e., either all tubular or all ligulate
or dissimilar, i.e., either inner tubular and outer ligulate or-

outer of much more slender tubes (and sometimes with a
different number of petals) than the inner. Calyx 0, or a
pappus or scales. Anthers connate. Chary quite inferior
1- celled. Ovule 1, basal, erect, anatropous. Fruit dry
indehiscent.

Some 60 species oconr in Ch. Nagpur, nearly all herbB, of which only
& few of the most striking are here mentioned.

Heads with the fls. all tubular, similar and
bisexual. Not spinous.

L. alt. Fls. purple. Pappus long . 1. Vernonia.
L opp. Fls. lilac. Pappus paleaceous 2. Agtratum
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85. COMPOSITE. [ 1. Vebkonia-

II. Heaas with the fls. all tuhular and similar,

often dioecious. L. and invol. bracts spinous .

III. Heads with the fls. all tubular, but outer filiform

2-3-toothed and mnch more slender than the
inner which are 5-lobed or toothed.

a. Anther lobes without (or with short free) tails.

Style arms of center fls. terminated by a cone .

Style arms not terminated by a cone

b. Anther lobes each with a tail, the tails of adjacent
anthers connate, so that there are 5 in all .

IV. Heads with the outer fls. ligulate, inner tubular.

a. Receptacle not paleaceous. Pappus present

b. Receptacle paleaceouB. Pappus or of bristles.

5 outer invol. bracts large spathu late glandular . 8. Biegesbedkia.

Outer invol- bracts subequal, inner paleaceous.

Fls. large yellow

Outer invol. bracts small, inner membranous.
Ray fls. white

1. Ternonia, Schreb.

Shrubs or herbs or (not in Chota Nagpur) small trees

with alt. often toothed leaves and purple (sometimes white)

flowers. Invol. ovoid, globose or campanulate
}

bracts

many-seriate, inner longest. Receptacle naked or shortly

hairy. Corolla slender tubular or narrow-campanulate above,

lobes 5. Anther bases sagittate or tailed or obtnse (F.B.I.).

Frt. striate, ribbed or angled, rarely terete. Pappus hairs

copious often with an outer ring of short scales.

I. Heads solitary or few, axillary or terminal, sub-

sessile 1* Urti.

II. Heads panicled, %-l"\ong.

Involucre bracts all appressed . . .2. Uoxburghii.

Involucre bracts free and spreading above often

constricted

3. Cnicut.

4. Conyza.

5. Laggera.

6. Blumea. 1

7. Vicoa.

9. Guizotia.

10. Bidens.

. .3. anihelmintica .

i The characters separating these genera are unsatisfactory. Conyza

is widely separated from Blumea in tbe B.B.I, and included in the

Asteroideae, but it seems in some respects more naturally included in the

Inuloideae. The anther lobes are often tailed, and the style 'characters

not at all well marked.
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L Vebnonijl. ] 85. COMPOSITJE.

III. Heads panicled, small, under %' long.

Shrubby, 4-8 ft . . • • • • • 4. divergent.

Herbaceous, 1-3 ft. • • • • • • 5. cinerea.

1. V. teres, Wall.

A rigid herb, somewhat resembling the English knapweed,
ecabrid, with harsh sub-sessile obovate or obovate- or ell.- or
obloug-lanceolato acute serrate leaves, 2-57

by 1-2''. Outer
invol. bracts often squarrose. Fruit silky.

Common, eap. in open scrub jungles. Fls. Oct.'Nov.

2. V- Eoxburghiij Less. Dora bohok\ S.

Somewhat resembling the last, but larger 3-4 ft. and more
branched and heads panicled. L. harsh sub- sessile or petiuled

acuminate serrate, up to V by 2f ". Invol. |'
;

cylindric or ovoid

of very numerous imbricating often reddish bracts, outer

enbulate or lanceolate, inner linear apiculate or pungent, not

equarrose. Fr. |", ribbed. Pappus dirty white.

Waste places and jungles, common. FJs.. Oct.•'Nov. Pr. Jany.

3. V. anthelmintic^, Willd. Syn. Centrathernm
anthelminticunij 0. Kuntze ; Saoraj, S,

A tall coarse annual 2-7 ft. high, with coarsely toothed

sub-Bessile ell. or obovate acuminate leaves tapering at the

base, lower often 8" by 3", upper gradually smaller eLI-

lanceolate toothed. Heads with a short thick peduncle, oblong

J* long. Easily recognized by its linear-oblong involucral

bracts which are constricted beneatn the free foliaceous green

or coloured tips.

Especially common in waste land and near villages under the shade
of trees. Fls. 8ept.-Dec. Fr. Nov.-Jany.

Stems sometimes as' thick as the thumb below, with toaientose

branches. Corolla teeta sometimes 6, jrd as long as the dilated part of

the tube, anthers slightly exserted and often tailed.
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L Veenonia.] 85. COMPOSITE. [4. Conyz*.

4. V. diverg^ns, Bentlu Bara pathol, 8.

Stout perennial 4-8 ft., leaves petioled serrate 2-5 by
1-4*. Heads \". Fr. glabrous 10-ribbed. Pappus reddish-

brown or dirty-white.

Common on Parasnath (=» V. saligna of Anders. ?)

5. V. cinerea, Less. Babu tuturi, Barangom, S.

An erect pubescent herb 1-8| ft. with toothed ovate or

lanceolate leaves 1-2|" decurrent on the petiole and terminal

sab-corymbose panicles of small heads j" long of light pnrnle
flowers,

Very common everywhere. Fls. most of the year exc. the hot season.

Invol. narrowly cainpanulate. Outer invol. bracts very narrow, softly

awned, much shorter than the linear 3-nerved inner. Anthers shortly

tailed or sagittate apicnlate. Fr. &' with adpressed pubescence.

The leaves are eaten.

Ageratum conyzoides, L., is a very common hairy animal with
petioled ovate orenate leaves and small lilac heads in dense terminal

corymbs. The upper leaves are sometimes alternate.

Fl. Oct.-Jan. and also at other times.

Cnicus arvensis, Hoffm. This is a common European thistle often

found in the fields of the cooler parts of-ChotaNagpur, hardly ever in

Singbhum. It is dioecious.

Echinopa echinatus, B.C. with one flowered heads collected

together in dense prickly balls like single heads, ia found about Hazari*

bagh, etc. Balls 1-2!' diam,

4. Convza, Less. 5. Laggera, Sch. Bip. 6. Blumea,
D.C.

Annnal or perennial, usually glandular* pubescent or woolly

herbs with entire toothed, or lobed, sometimes rigid and

decurrent leaves. Heads corymbose, panicled or. fascicled,

raj^ly racemed, heterpgamqus* Outer fl. female, filiform,

2-3-often minutely-toothed. Diss fls. hermaphrodite usually

yellow, tubular, 5-toothed, Involucre ovoid or campanulate

;

bracts usually many-seriate, narrow,, outer smaller. Becep-

tacle usually flat and naked, rarely (in some Conyza) convex,
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4. Conyza. ] 85. COMPOSITE. £ 5. Laguiba.

pitted and fimbriate. Anther bases, obtuse and entire (some
Conyza), or sagittate with auricles, tailed (most Blumea) or
not (most Laggera). Fr. very small

; pappus slender 1-

seriate, often caducous.

There are 13 species in Chota Nagpur, mostly weeds of
waste ground.

1. C. viscidula, Wall.

A stout herb 5-6 ft. high with very numerous obliquelj
spreading lateral pubescent or tomentose branches with
lateral and terminal leafy panicles of pinkish flowet's. Stems
with a close curled pubescence, cauline leaves lanceolate or
ell. acuminate attaining 8" by 2£

v
shallowly crenate, the

sinuses mucronate, narrowed below into the very short half-

amplexicaul petiole, puberulous beneath and on the nerves
above. L. on the flowering branches lanceolate entire.

Grassy glades, Porahat and Hazaribagh. Fls., Fr. Jany.'Feby.

Heads £' oblong, with slender pedicels £" long, in loose corymbs.
Invol. campannlate with about 20 3*seriate bristle-pointed 1-nerved
green narrowly scarions linear bracts £" hairy and glandular. Recept*
depressed, Anther-cells apiculate not tailed. Achenes compressed,
puberulous.

2. C. stricta, Willd.

A stout herb excessively fastigiately branched and leafy

with heads only £" in extremely numerous peduncled corymbs.

Pitorea and Jaspur, Wood.

Invol. bracts narrowly lanceolate without scarions margin. Pappus ft*
reddish.

3. L. flava, Benth.

A herb 1-3 ft. erect with lower leaves atnplexicaui

auricled attaining 6
V by 2|

7
irregularly toothed and denti-

culate. Heads very numerous bright yellow £«J* long
with green shining involucre.

Very common on clay soils in poor open forest Fls. Nov.-Jany.

A very distinct species, glabrous. Heads campanulate in numerow
eymous clusters on leafless branches, often 1-sexual. •
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6. Laqoeea. ] 85. COMPOSITE. [7.ViC0A.

4. L. aurita, ScK Bip.

A coarse strong-scented grey-green villous and glandular

weed 2-2| ft. high, often much branched f:om the large tap-

root/ Stems densely clothed with deeply lobed or pinn>itilid

leaves and their decurrent basal lobes. Fls. pale-purple in

ovoid heads |-J* long.

Waste ground, common. Fls. Jany,-March.

L. H-2|'\ sharply lobed and toothed. The anthers are often shortly

tailed and the tails of the adjacent anthers connate '.

5. L. alata, Sch. Bip.

A stout leafy herb 2-4 ft. much branched pubescent or

tomentose. Fls. purplish, heads drooping in fruit, racemed

on short winged branches.

Fls. Nov.-Jany.

Easily recognized by the continuous wings of the stem.

6. B. lacera, D- C. Gada pachwani, 8,

A herb 1-3 ft. with strong camphorous smell,* softly hairy

or villous and more or less glandular hairy. L. obovate or

upper oblong, dentate and spinulose-toothed or (var. gian-

dulosa) very acutely serrate. Heads yellow, \" long and
broad clustered in narrow panicles ; invol. campanulate.

Waste ground, common. Fls. Jany -March.

L. on robust plants often 8", on others only 2* often pinnatifid at

base, sessile or petioled, silky-pubescent beneath. Gland-hairs very
short. Here also the heads are frequently functionally female, the disc

.fla. have staminodes ocly, low down in the tube

Vicoa auriculata, Cass, is a usually much branched annual with

•lender rigid stems, sessile lanceolate or oblong lanceolate leaves 1-3*

and yellow head" of flowers £-f diam. on slender peduncles.

Very common in open jungles and much resembling a " ragwort.".

Fls. Nov.-March.

L. with broad rounded auricled base. Anthers tailed. Tappus hairs
lender.

• Camphor is prepared from some species of Blumea.
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35. COMPOSITE.

8iegeabeckia orientalis, L. is a branched coarse annual 2-5 ft
with opp. leaves and pubescent branches and minute yellow flowers. It
is easily recognised by the 5 spreading clavate or linear-spatulate glan-
dular involucral bracts.

Fls. Fr. Oct.-Dec.

Guizotia abyssynica, Cast. Sargnja, K. This is a stout leafy
herb with large yellow heads f-l'-dipm. which is rather largely cultiva-
ted for its oil seeds, and forms beautiful golden yellow crops in Nov. and
Dec.

Bidens piloea, L. A tall erect herb 2-4 ft. with opposite 3-foliolate
or l-2-pinnati6d leaves and heads of yellow disc fls. and few white ray
fls. or ray sometimes absent. Easily recognized by its angular long
narrow fruits f long and pappus of 3 rigid retrorsely hispid bristles
by which it adheres to the clothes. Common. Fls. Sept, -Oct. Fr. Nov.-
Jany.

CLASS II—MOIVOCOTYLEDONE^.

Fam. 86. LILIACEJE.

Usually bulbous or rhizomatons perennial herbs, more
rarely tougb climbing shrubs. L. usually parallel- veined, larely
net-veined (Sinilas.) or reduced to minute scales or spines

(Asparagus) with the leaf function assumed by slender
cladodes. Fls. usually 2-sexual (exc. Smilax) and regular.

Perianth in two whorls of 3 nfembars, usually similar and
petaloid. St. in two whorls of 3 members, rarely more.
Ovary superior of 3 carpels, 3-celled with usually many
axile anatropous ovules. Seeds albuminous.

(Note.—A very distinct physiological type of Liliace» is represented
by the fleshy or leathery often spiny leaved Aloes, Yuccas and some
Dracaenas. Some of these become arborescent and shew a secondary
increase in thickness. The Agaveae would appear to be closely allied,

and are often called Aloes, but they are placed in the Amaryllidaceaa on
account of their distinctly inferior ovary.)

I. Climbing usually prickly shrubs with- inconspicuous flowers.
Anthers introrse.

L. with several nerves from the base. Fls.
umbelled 1. Smilax.

L. not evident. Cladodes aoicular. Fls.
racemed 2. Atparagus.
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86. LILIACJSJE. [ 1. SmiIax.

DL. Erect or climbing herbs or undershrubs with

a leafy atem, creeping or tuberous rootstock

and conspicuous flowers. Anthers extrorse

.

Climbing by the cirrhose leaves. Fls- hand-

some solitary 3. Qlorioga.

Erect branched. Fls. \-\" in umbels . . 4. Disporum.

III. Herbs with bulbous or cormoBe rootstock,

or fleshy roots, stem short or 0.

Bootstock very small with fleshy roots. Fls.

racemed. Perianth spreading white . . 5. Chlorophytum,

Bootstock a bulb. Fls. iraoemed. Perianth
spreading purple 6. Bcilla.

Bootstock a bulb. Fls« racemed. Perianth
"campanulate 7. Urginea.

Bootstock a corm. Fls. ereot corymbose.
Perianth spreading • . . . .8. Iphigenia.

1. Smilax, L.

L. with several strong curved primary nerves reticnlate

between, base of short petiole sheathing often winged or

anncled and nsnally bearing a pair of stipnlar tendrils. Fls.

very small dioecious, nmbelled. Umbels usually in bracteate

cymes or panicles. Perianth leaves 6. St. G, sometimes more.

Staminodes in the F. fl. 3 or 6. Style 0, stigmas 3. Ovules 1

or 2 in each cell. Fruit a berry.

I. Umbels panicled with slender peduncles..

Sheath often auricled .... 1. prolifera.

II. Umbels 1-3.

a, Sheath without large auricles.

Branches terete. L. 6-18", 5-7-nerved.

Sep. i* . . . ' . .2. macrcphylla.

Branches angled. L. 5-7'', 3-5-nerved.
Sep. H" 3. xeyJanica.

b. Sheath with large auricles often embracing
the branch . . • . . . .4. Eoxburghiana.

1. S. prolifera, Boxb. Atkir, K,

A stout prickly climber with stipular tendrils tm the young
shoots, and elliptic, rarely elliptic-ovate leaves, with sheath

518



1. Smilax. ] 86. 1ILIACEJE.

winged and wing more or less auricled one or both ends.
Umbels in axillary and terminal panicles '3-6" long with
nsually a zig-zag rachis and 3- (1-4-) nate slender peduncles
about 1" long. Bracts at the nodes inconspicuous, usually
under |".

A very distinct species (though apparently sometimes confused with
S. macrophylla, vide F.B.I., p. 310) found in ravines in Singbhum.

Fls. Feby.-April. Fr. Nov.

Branchlets terete or angled, prickles under £". L. 5" by 2\' to 7\" by 4fc"
obtuse vith a short deflexed cuspidate tip, base rounded sub-acute or sob-
cordate with 2 lateral basal nerves and two others connate with mid-rib to
about §" above the base. Petiole stout about $-§" above the winged
sheath, the cirrhi arising at the apex of the wings. Common peduncle
1-2*. M. special peduncles slender 1-H", F. |-1£". Pedicels \-\\M. sep t

linear-oblong |". Petals linear as long, 1-nerved. F. sep. rather broader
about ?V teo&d, petals much broader than in the M.telow, the upper half
ultimately breaking off leaving the almost ovafe-lanceolate base, often 2-

nerved. Sepals and petals recurved in both sexes. Staminodes 3 fili-

form. Berry red ?-fV long, not quite as broad.

2. S. macrophylla, iRoxb. Atkir, K., 8. \ Ranpawan,
Kharw.

Habit of last but attaining a larger size sometimes 1"

diam. L. broadly ell. or orbicular, sheath not winded 6r

auricled. Umbels 1-3 rarely 5, in axillary cymes rarely 3*

long on short peduncles less than the diam. of the umbel.
Bracts at the nodes ovate or truncate over J".

The common Smilax of Chota Nagpur, found in all the districts,

frequent in the valley forests. Fls. Ayril-June. Fr . Nov.Jany Sub-
deciduous in'May.

Branches quite terete or with 4 lines. Prickles small. L. 6" by 5" to
12" by 12" with a short hard cusp as in prolifera, base rounded or sub-
cordate or suddenly acute and decnrrent on the petiole usually 7-costate*
sometimes even 9-costate in the larger leaves, 3 often produced as ribs
on the petiole. Base of petiole sheathing, triangular in section, enclosing
a hard bud, sheath not broadly winged, but its edges infolded and meeting
above at the base of the petiole proper where the two cirrhi thus arise
almost base to base. Common -peduncle £-1". M. special peduncles £- ,.£".

F. \-\". Pedicels H"> or f in iruit. Berry H 7 diam. globose, mj-seedad,
seeds biconvex.

A preparation from the root is applied for rheuriatifon and pains in
the lower extremities, Camp.

519



1. Bmilax.] 86. LILI^CBM. [ 2. Aspabacus.

3. S. zeylanica, L.

Branches more or leBS 4-angled. L. 4" by If" to T by 4,

elliptic usaally 3-nerved from the base (or above the base,

F.B.I.) with 2 fainter nerves. Petiole very shortly sheathing

at the base.

Sirguja, Wood.

4. S. Roxburgbiana, Wall.

Branches terete. L. acuminate without a hard cusp, and
the sheathp with large auricles.

Parasnath, Santal Parganahs (see below).

A specimen from Chandna, Santal Parganahs, collected in fruit in

May without leaves is probably this. It has branches of the panicle up to
3'', special peduncles ^-2'' (on same plant) and fruiting pedicels }'', berry

J'', seeds l-'l biconvex, reddish.

The variability of the length of the special peduncles is characteristic
of this species.

2. Asparagus, L.

1. A. racemosns, Willd, Hnring Atkir, Kt ; Kedar
nari, 6'.

A slender climber with tuberous roots and annual woody
oxickly shoots with reflexed spines. Cladodes acicular ^"

somewhat curved, 3-quetrons. Small, white fls, |" diam. on
filiform articulate pedicels §~£" long in Very short racemes.

Common in the forests and Bcrub jungles. Fls. Bept.-Oct. Fr. Dec.

Var. • This is a very distinct plant from the ordinarv A. racemosns
in its very short cladodes. Stems with strong straight reflexed thorns $"

long below. Branches spreading short 3-quetrous. Cladodes in groups of

3 . rarely 2- or 4-nate divaricate, tip with a minute white point ana angles

minutely scabrous. Bacemes Hi" mostly 2-nate, simple or slightly

branched, bracts minute. Berries -jV£" diam. scarlet. Seed usually only

1, black somewhat ellipsoid-globose.

j3. Branches striate not 3-quetrourf, racemes an «r \" long.

Cladodes as short as in the last slightly 3-grooved. The coirn-on form
in Singbhum, and as Col. Prain remarks* a very puzzling form.

Roxburgh draws a distinction in the position of the embryo in the

species racemosuu and acerosus. As far as this is intelligible the embryo

nfVar. rjis inat of bis aoerosus: the radicle starts in the umbilical
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2. Asparagus. ] 86. LIL1ACEM. [ 4. Dispobum.

hemisphere low down and the filiform embryo asoenda in a large semicircle
remote from the " nmbilicns " and down again to the eqnator the other
Bide- The arch, however, is not in one plane bnt wavy. The needling from
the very commencement only shews scale-leaves and cladodes.

" A decoction of the root is given in fevor," Camp.

3. Gloriosa, L.

1. G. SUperba, L. Bunum ki chuog, Bing ki chung,

K. ; Sinic' samanom, S. ; Karihari, Kharw.

A well-known and beantiful plant 3-10 ft. high with a

large torulose tuberous rootstock, sessile or sub-sessile lanceo-

late leaves 6" long with the tip more or lesB converted into a
tendril, and large red and yellow flowers solitary, or sub-
corymbose at the ends of the branches.

Hedges and thickets throughout the area. Fls. and Fr- in the rain*
and dying down in the cold season.

Perianth-leaves linear-lanceolate crisped reflexed- Capsule 2" long
eepticidal.

The root gives one of the ' seven minor poisons ' of Sanscrit writer*
and is used medicinally. It is also said to yield a violent poison with
which the Kols once used to poison their arrows, nevertheless it is eaten
by them after preparation.

4. Disporum, Salisb.

1. D. pullum, Salisb.

A stout herb 3-4 ft. with tuberous rootstock and thick
fleshy" roots, stem often J" diam. dichotomously branched
with opp. and alt. ovate-lanceolate leaves 3-5" by 1J-1}

¥
.

Fls. \" long about 5 in an umbel with very short peduncle.
Fr. black succulent depressed globose and sub-trigonous \*

diam.

Shady damp forests in Singbhum. Parasnath. Fla. July- Fr. Dee
L. acute or acuminate- Very short petiole decurrent as a line on the

stem. Peduncle \" or less fluted, at first terminal, ultimately appearing
lateral by growth of a lateral axis. Pedicels l-l|* .angled or fluted,
d ecurved. Seeds 3 light-brown, rounded-oblong, under i'' long.
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86. LILIACFM.

Chlorophytum arundinaceum, Baler, is a pretty herb with
fleshy roots, a tuft of lanceolate linear leaves about 6-9 v long and a simple
or slightly panicled raceme 8-18" high of pretty white flowers with sub-
erect and spreading perianth leaves \" long. Common on fire-lines and
in light forest in Singbhum ami Santal Parganahs ; Jaspur and Sirguja,

Wood Probably occurs throughout the area- Fls. April-June.

Scilla indica, Baker, is a small herb with scaly bulbs which art

said to have the properties of the Scilla or Squill of the British Pharma
copceia (Stimulant expectorant, diuretic and cardiac tonic). It is not
common.

Urginea indica, Kunlh, is a common herb with globose-ovoid

necked bulbs l^-li'' diam. of connate fleshy scales without smell. It has
long very slender scapes which rise above the ground in the hut season

before any leaves appear, and bear distant oblong flowers %-$" long on
pedicels whioh are atjirst erect, then droop when the flowers open and
again become erect and elongate to lj'' in fruit.

Perianth leaves greenish with a brown Btreak and pubescent at the
tips.

The bulb is said to have the same properties as the last, and also to

be used for sizing cloth.

Iphiocenia indica, Kuntlu Chutia chandbol, 8., has a globose corm

|
v diam. with a neck 1-2'' long, flexuuus stems and reddish or purplish

small erect flowers with clawed, spreading and reflexed linear-subulate

perianth leaves. Manbhum, Catmg.

The flowers are said to yield a red dye-

Fam. 87. AMARYLLIDACEJ!.

Herbs with a perennial tuberous or bulbous underground

item, rarely with a short stout erect stem. Flowers usually

large and showy (small in Curculigo and Hypoxis) usually

on a leafless scape and enclosed in bud by spathaceous bracts,

sometimes (^A-gave) in an immense panicle. Fls. regular or

slightly zygomorphic as in the Liliaceee, except that the

ovary is quite inferior and the corolla is often furnished with

a petaloid corona. Fruit capsular or indehiscent, not

baccate.

A. Bulbous plants with radical not plicate leaves

and an unbelliform inflorescence enclosed

by two or more spathaoeous bracts on a
leafless scape.



87. AMARYLLIDACEJE. £ 1. Chhtum.

Filaments free ....... 1. Crinurh.

Filaments united by a cup-shaped membrane . . 2. Pancratium
B. Small rhizomatous plants with plicate leaves

and yellow flowers . ...... 3. Qurculigo,

C. Bhizomatous shortly caulescent suffruticose

Slants with many thick fleshy leaves and
owers in a large panicle.

Flowers erect. St. longer than the perianth . . 4. Agave.

Flowers drooping. St. shorter than the
perianth ........ 5. Furcrosa.

1» Crinuni, L.

Stout herbs with tunicate bulbs and narrow fleshy

leaves. Fls. handsome white or blush-red umbellate with
long linear bracts. Perianth funnel-shaped with a long tube,

sometimes slightly zygomorphic. Anthers versatile, dorsifixed.

Fruit bursting irregularly with a few large seeds.

Per. lobes linear to linear-lanceolate. Anthers
linear f " grey 1. deftium.

Per. lobes lanceolate to oblanceolate. Anthers black
under %' long crescent-shaped. St. declinate . 2. latifolium, Var.

1. C. defixum, Ker.

L. 1" broad. Perianth-tube 3f-4*, longer than the

linear-lanceolate lobes Stamens not quite as long as the
perianth lobes (much longer, F.B.I.). Fruit beaked with the
tube.

Muddy banks of rivers, common. Fls. Aug.-Bept.

2. C. latifolium, L. Var. Campbellii. Sikiyom Baha, 8.

L. attain 30* by 4|* (about half way up) or more, tapering
gently to a sharp point, Oamp. A beautiful species with
stout compressed scapes and 8-10 drooping white or rosy

flowers with a slightly curved tube 4-5* and oblanceolate

perianth lobes 4-5" long. St. 3-4" with linear-oblong black

anthers curved into a semicircle.



1. Ceinum. ] 87. AMARYLLIDACEJB. [ 3. Cubculioo.

Dry jangles. Singbhum, Gangpur, Manbhum and Hazaribagh
(Tatijberia jungles). Fls. May-June. Tbe leaves appear June.

Bulbs globose 5'' diam. with a long neck 3-5". Scape 1 ft- by V broad.
Ppathaceous bracts broadly-lanceolate 3-4" by 1£". Linear bracts 3".

Ovary f " on the pedicel £-£''. Fr. 2-2£" diam. with membranous epicarp
striate with about 25 vertical lines. Seeds large but variable in same
capsule, about 12 angular.

" A decoction of the root is given internally, and pounded and made
into a paste, is applied externally in dropsy j also used for diarrhoea in

cattle," Campbell.

Thin differs considerably from C. latifolium, L. and is probably a dis-

tinct species, but the whole of this" section of Crinum requires elucidation.

There are two beautiful flowering plants of the genus

Pancratium conspicuous in hill forest in May and June,

these are:

—

1. P. vereeundum, Ait. Gering ba, JT„ with stout compressed scape
12-18" long, 3-5-fld with 2 spathes. Fls. with a tube 4" long and narrowly
fcblanceolate apiculate lobes 2£-3" long. Tube of the obconic staminal-

cup about \\'' with teeth £-£''. The flowers only last for one day.

2. P. biflorum, Roxb. A smaller species but with longer filaments

and an crose, not toothed Btaminal corona. Spathes 3-4.

3. CurculigO, Grortn.

Flowers few or capitate on short, or sometimes very short

and subterranean, scapes. Perianth rotate, on a more or

less elongated beak like-hypanthium. Fruit indehiscent.

1. C- Orchioides, Gcertn.~ Turana, K.

A small plant, first conspicuous after the jungle fires

by its small bright yellow flowers which rise just a little

above the soil, accompanied, or not, laterally, by the new
leafy shoot.

Hill forests, oommon. Fls. May-June. Leaves appear June.

Plicate leaves about 10", glabrous or hairy. Scape 2-3-fld. Bracts

narrow colourless hairy about £". Fls. thrust above the ground by means
of the hypanthium (perianth-tube ?) which is about |" long. Perianth"

lobes k-\" or h'\'' (perhaps according to sex) oblong, hairy without.

Anther* green.

The long tuberous roots, about the thickness of a penoil, are boiled and

eaten.
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3. Ccbccltgo. ] 87. AMARYLLIDACEJ3. [ 4. Aoavi.

2. C- recurvata, Dryand.

A herb with palm-like leaves 2-3 ft. long and yellow
fls. collected into a decurved head 2-4" diam. on a scape
8-9* long.

Shady marshy places. Fls. May-June.

Hypoxia aurea, Lour, differs from C. orchioides in the absence of
any beak to the smaller flowers which are borne 1-2 together on a filiform

ecape. L. linear.

4. Agave, L.

Stout shrubby rhizomatous plants with a short aerial

stem more or less concealed by the leaf bases, and with
thick fleshy spine-tipped and often spinosely-toothed leaves.

Flowers somewhat fannel-shaped, erect, paired or fascicled

on the branches of the panicle which is terminal and usually
very large. Hypanthium produced into a sho»t tube above
the ovary. Tepals narrow erect or slightly spreading.

Ovary 3-celled. Stigma 3-lobed. Capsule loculicidal with
many seeds.

The Agaves are usually propagated by bulbils, which are

often formed in the place of the fruits. Wood relates

a case of one plant producing over 3,000 bulbils. The
following descriptions are taken from the " Notes on Agave
and Furcraea in India " by J. R. Drummond and D. Praia
(Bulletin No. 8 of the Agricultural Series, published by the

Bengal Secretariat, 1906).

I. Perianth segments not constricted towards the tip.

a. L. broadest in the middle, tapering to
both extremities.

L. oblong-lanceolate, neok sharply constricted • 1. americana.

L. linear-oblong, neck not constricted . . .2. Vera-Crut.

b. ti. linear-lanceolate, hardly widened in the middle 3- Cantula.

II. Perianth segments narrowed from about the middle
to the ligulate tip.

L. straight and narrow, often spineless • . 4. ma Iana.
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4. Agave. ] 87. AMARYLLIDACEM

1. A. americana, L-

L. commonly variegated yellow, stout, sharply constricted above their

swollen "bases. Margin distinctly sinuate bearing the mostly reflexed

prickles on the eminences; Apical-spine 1-2" long.

Common in gardens. Not known to be of any economic value.

2. A. Vera-Cruz, Miller. Syn. A. Cantula, Bengal

Plants ; Moraba, K., S.} Mordha and Murga are given as

vernacular names in the Notes.

A stoat plant usually producing numerous shoots from

the rhizome, which render it polycarpic. L. very deep green

and glaucous 4-6 ft. long and attaining 10" in width,

scarcely constricted above the base. Margins not, or only

glightly, sinuate. Apical spine |-1" dark-brown.

More or less naturalized in Singbhum, e.g., about Anjedbera ; Hazari-

bagh, e.g., Tatijheria, Daltongauj, etc, but all these citations require

confirmation by comparison of the characters with those now given.

Fls. Sept-Dec.

L. often rather ooncave at the widest part (just above the middle)
early curving upwards, ends more or less recurved. Interval between
Bpines -5'' or less, rarely f ". Main branches of panicle 3-chotomous,
curved or flattened. Fls. in pairs with a subsidiary bud laterally

developed at a different level. Tepals linear4anceolate pale amber
tint. Anths. \'' and upwards. Capsules rather turgid, oblong-cylin-

drical, tip rounded, seeds blaok shining.

3. A. Cantula, Roxb.

L. in a lax but even tufffrom a short ascending rhizome,

pale green, older darker, sometimes glaucous, attaining 4 ft.

or more but usually only 2|" broad rarely over 3" at the

widest part (just above the middle). Apical-spine usually

acicular |-1" long reddish or dark brown, cylindrical.

Marginal-prickles conspicuous falcate pointing forwards \"

or more and very sharp. Fls. 1-2 together. Tepals 1J"
linear-oblong obtuse, greenish-yellow.

Cultivated at Hazaribaph Jail and elsewhere in Chota Nagpur, Wtod.
Wood's list, however, was compiled before the completion of Prain and
Drummond'a investigations and the plant referred to may be another

species.
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4. Agave. ] 87. AMAUYLLIDACEM. [ L Tacca.

4. A- sisalana, Perrine.

Rhizome sometimes ascendiDg, hidden by the leaf-bases.

Zv. closely tufted, not at all constricted above the moderately

thick base, deep-green glaucous op not, up to 6 ft., breadth

up to 10". Prickles 0, or if present weak, scattered and
pale.

This species is cultivated in Ohota Nagpur and is likely to be more
extensively planted. It is stated that a somewhat poor land of a loose
stony nature is best suited to produce a good fibre (Cameron, quoted
in the Bulletin, p. 27).

FurcraBa is easily distinguised from Agave by the hypanthium not
being produced into a tube or cup above the ovary, and the stamens being
much shortee than the tepals, with the lower part of the filament very
much expanded. Although the hypanthium is not produced into a tube,
it is however often (always ?) produced together with the adnate style or
top of the ovary into a Boiid beak. Species of Furorsea, one of which
yields the Mauritius hemp, are frequent in gardens. The leaves are
usually unarmed or only slightly armed, green (not glaucous) and the
flowers pendulous in immense panicles.

Fam. 88. TACCACEffi.

Tuberons-rooted herbs with the inflorescence of AmarylH-
dace© but leaves partite or pinnati fid. St. broadly adnate to

the perianth tube, one opp. each lobe, with decurrent wings,
free portions completely hooded inflexed bearing the adnate
linear anther lobes one on each side of the mid-rib on the upper
(inside) surface of the hood, the lobed apex of which is

slightly upcurved disclosing the tips of the anther-cells.

Ovary 1 -eel led with 3 parietal placentae and many ovules.

Stigmas large petaloid.

1. Tacca, Forst.

1. T. pinnatifida, Forest. Dhai, K., S.

A herb with a large globose tuber, and long petioled

succulent tripartite and pinnatifid leaves 1-2 ft. wide, termi-

nating in 2-3 large ovate lobes 4-97
long. Fls. broadly

campanulate greenish about %-\" long. Bracts among the
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i. Tacca. ]
88. TACCACEM. [ I. Dioscobbi.

flowers yery long and filiform. Fr. about 1*, 6-ribted

yellow.

Singbhum, Manbhum, Hazaribagh, frequent among rocks in the foreet

and open jungles. Pis. Aug.-Sept.

The root which is acrid and poisonous when fresh yields a nutrition*

starch when macerated and repeatedly washed with cold water.

Fam. 89. DIOSCOREACEJS.

1, Dioseorea, L.

Climbers with usually strong annual stems rising from a

Urge perennial rhizome, or rhizome small with numerous long

fleshy fibres bearing at their endslaige tubers, or tubers rising

directly from the base ofthe stem. L. ait. oropp. 3-5-foliolate

or simple, and typically cordate ovate, basal-nerved. Fls. small

regular dioecious, with a bract and oblique-bracteole, 8-merous,

spicate. Spihs usually several together, often panicled. Sep.

and pet. similar or dissimilar, united at base or nearly free,

M. #,-with 6 stamens, or 3 inner sterile or opp. to and adnate

to the per. leaves, or central. F. fl.
with a 3-celled inferior

ovary and 3-6 or minute staminodes, stigmas 3 usually

2-fid; Ovules 2 in each cell. Capsule sharply 3-cornered or

winged. Seeds 2-winged.

Generally the deep tubers are the edible ones, those lying near the

surface being acrid. The tubers are called dhaka in Kol.

I. L. simple. St. 6 fertile. Seeda winged all

round exc in 5 and 7.

A. M. spikes usually stiflPy spreading under
3', clustered or whorlcd on an elongate

rachis.

1. Buds oblong. Sepals oblong.

a. More or lesB pnbescent all over. F<

spikes panicled .... 1. anguina.

b. Glabrous. L. glaucous beneath. F.
spikes not panicled (exc. by the lose

of the upper leaves).

L« paid glaucous. M. petals obovate. Crosa-nervules

obsouie • • • • • . 2. nummularis
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I. Dioscobea.] 89. DIOSCOREACEJE.

L. dark-glaucous. M.petals ell.-oblong. Cross-nervules

raised . • & hollophylla.

2. Buds globose Sep. ovate-oblong or orbicular (or

lanceolate in alata). L. not glaucous beneath.

Capsule broader than long.

M. spikes straight. F. panicled. Stem terete . . 4. aculeata.

M. spikes zig-zag. Stem angled. Seed winged

one side .5. Hamilton*.

M. spikes zig-zag. Stem winged. Seed winged all

round

.

&• alata.

B. M- spikes very slender drooping and panicled.

Sep. linear in both sexes.

Capsule oblong . . . . .... 7. bulbifera.

II. L. digitately compound. Capsule oblong.

L. 3-foliolate. Lflts.. about 6", 4-6-costate . . 8. dcemona.

L. 3«5-foliolate. Lflts. about 3," 1-2-costate . . 9. pentaphylla.

1. J), anguina, Roxb. Eukuri, M. ; Kukui sanga, Ho.

Stem unarmed, soon thickening into a narrow cylindrical

tuber 1-more ft. long, -which is often palmately branched, stem

branches densely pnbescent. L opp.. pubescent even when old

on tbe nerves beneath, very broadly cordate ovate, upper ovate,

M. spikes pubescent |-1 J* long on a rachis 2-4" long. Buds
globosely oblong. Sep. broadly oblong, Petals membranous
ovate, slightly imbricate in bnd, glabrous. Capsules tomentose

or old glabrescent, }* by 1-1£*.

Singbhum forests, common. Hazaribagh. Fls. Bept.-Nov. Pr. Dec.-Jany.

Bulbils 1 -2" like potatoes with a thin greenish or grey-brown skin without
conspicuous eyes. L. attain 10 by 10" acute or acuminate, 7-costate with
distinct cross nervules raised beneath. Petiole up to 4" thickened below.

M. fl.j&". St. about half as long as petals. F. spikes 4-6" usually

copiously panicled. Bracts ovate hairy. Seeds winged all round.

The tubers are eaten, but they are said to have an offensive smell

when cooked. The bulbils are eaten.

2. D. liummtilaria, Lamh. Syn. D. glabra, Roxb. Umxr
Sangr, K., Ato sang, alto sang, S.
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Stem with numerous small prickles below, enlarged at

the base into a perennial rhizome from which proceed long

fibro-fleshy roots 2-more ft. long which enlarge into elongate

fleshy tubers 5-12" by 1-2". L. opp., very rarely also alt.,

glabrous pale-glaucous beneath, usually ovate oblong, the base

of the uppermost leaves often straight or rounded. M. spikes

£-f" long, on axillary rachides 1-3J" long and finally whorled
direct on the main axis in terminal more or less leafless pani-

cles. Buds oblong. Base of the perianth tube very broad and
pulvinate on the upper side. Sep. oblong, united below. Pet.

fleshy obovate-spathulate. Capsule §-|* long by 1-1 )' broad,

base with a short obconic beak.

Singbhum, in the valley forests, esp. common on the Porahat plateau,
Hazaribagh (Koderma forest, etc.) ; Manbhum, Camp. ; Jaspur and
Kochang, Wood. Probably throughout the area. Fls. Sept. Ft. Nov. The
plant in flower has a strong rather unpleasant smell perceptible to a
considerable distance.

Bulbils 0. L. very variable, exceptionally sub-orbicular 7" by 6", or
narrow very long 8£ 7 by 3^", usually cuspidate, with base of lower leaves
deeply cordate and 5-9-nerved, the sec. n. not scalariform between the
costaB. Petiole slender, from half as long to as long as the blade. St. at
the base of the perianth minute, less than one-third as long as the petals.

F. spikes 3"-l ft., several from each upper axil. Pistillodo very minute.
Bracteole much shorter than the acuminate bract. Seeds winged all

round.

The tubers are largely eaten.

There are two forms, one with lax small flowers, the other with Very
dense larger flowers.

3. J), bolophylla, Voight. Duri sanga, Hasa sanga, K.
;

Mutur Sang, S. Included in D. glabra in F.B.I, from which
it is, however, quite distinct, and easily recognized.

Stems quite smooth, enlarged at the base into a small

rhizome bearing tubers at the ends of long fleshy fibres as

in the last, the tubers sometimes 2 ft. long and very deep.

L. opp. and alternate sap-green and dull above, glaucous

beneath, usually ovate-and deeply cordate with well-marked

cross nervnles between the cost® beneath. M. spikes f-2*
long lax-fid., 1-3-nate sometimes branched, on rachis 4-6*

long, and running into leafless slender panicles. Base of
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perianth broad not pulvinate. Sep. nearly free oblong

obtuse dotted and with scarious margins. Pet. ell. oblong

nearly as long, 2-ridged within. Capsule lees broad than in

last, less cordate at base.

Eocky valley forests in Singbhum, common, jnot on the hills. Fla.

Bept.-Nov. Ft. Dec.-Jany.

Bulbils rather rare, narrow clavate or linear often 1-2 v long, smooth

with hard points. L. variable, rarely orbicular, often sagittate with

ronnded basal lobes, a much deeper green than in last and nervation

very different, the sec. n. being distinctly scalariform. Petioles slender

nearly always ridged in the uppei portion and sometimes throughout

with the decurrent primary nerves of the leaf. Bt. on a short column,

about fths as long as the petals. Cells adnate to and not much wide

than the fleshy filament. Pistillode 3-gonous at top. F. spikes usually

1-3. in each axil, 3-5'' long with angular rachis. Bracteole not much
Bmaller than th? ovate or cordate bract.

The most highly prized Of the forest yams, but often impossible to

obtain owing to the tubers being wedged in the crevices of rocks.

4. D- aculeata, L. Syn. D. Wallichii, F.B.I.; Kulu,

Tnngam sanga, K.

Stems very stout somewhat thorny below and charac-

terized by the hard thick bases of the articulate petioles

which are also sometimes thorny at the base. Tubers

elongate 2-3 ft. and 2-4" girth rising directly from the

base of the stem without the intervention of long roots. L.

mostly alternate sub-orbicular or broadly ovate with a largo

basal sinus usually cuspidate. M. spikes \-\" long rather

lax, 2-3-nate on the branches of* a panicle 1^-4" long.

Buds sub-globose 3-lobed. Sepals nearly free, oblong-ovate

concave. Petals similar. Anther cells very large broad,

as long as the filament. F. spikes always racemed on a
short rarely long axillary branch. Capsule \\* diam.,

tapering below (when ripe?).

Singbhum, esp. in the valley forests and on northern slopes, frequent.

Hazaribagh. Fls. Nov.-Dec. Ft. Jany.

Bulbils not seen. L. cuspidate or caudate. Costse about 9 with the

lowest forked. Sec. n. scarcely visible above, scarcely raised beneath

and only few straight and scalariform, finely reticulate between.

(Translucent dots and dashes are usually visible both in this species and
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89. DIOSCOREACE&. [ 1. Dioscobia.

in nummularia). Petioles very long, usually as long as and often
exceeding the blade, thickened and somewhat laterally compressed above
rarely grooved, and only appearing ridged or striate when dry. M.
panicle lj-4 7

several-nate in each axil or on an abbreviated common
peduncle. £r. nearly as long as the petals, on a short central column
surrounding a large grooved pistillode. Bracteole as large as the bract.

The tubers are said to require a large number of successive boilings
before they are palatable.

5. D. Hamiltoni, Hook. j.

Superficially much resembling D. nunimularia, but the
stems distinctly angled. L. opp. narrowly ovate acuminate
or caudatn, base cordate or not with a slender petiole ridged
or sub-alate -above. M. inflorescence very easily recognized
from all the other wild species by the zig-z;ig rachis of the
spikes which bears a flower at each angle. F. spikes not
racemed on lateral branches, sometimes appearing panicled
in fruit from the absence of the leaves on the main rachi>.

Capsule with wavy wings when unripe, ripe lj-l^* diam.
by 1" long (longer than broad, F.B.I.) base obconic.

Manbhum, Camp ; Hundrughag (Eanchi), Wood !; Ranchi, Clarlcel

Hazaribagh (Parasnath), Prain, Clarke !

Brown when dry. Bulbils ? Petiole about fthe as long as the
blade almost winged above. Zig-zag spikes \-$" simple or branched, 1-5-

nate on the main stems or on an axillary rachis 3-5" long, or appearing
panicled from the suppression of the leaves. Petals -oblong-obovate.
St. 6 with large anthers on a central disc, not half as long as petals.
Bract acuniinate, bracteole very minute. F. spikes 3-9' long. (The
F. fl„ according to Wight's figure, is remarkable in having lanceolate-
acuminate perianth leaves, but the perianth leaves in the specimens
kindly lent me by Mr. Burkill are not specially characteristic.)

6. D- alata, L. Merom tuar sanga, K. (Goat's milk
root, in allusion to its nutritive value).

Tubers (cult.) very large proceeding direct from the

base of the stout stern, which has scattered prickles below
and on the petiole-bases, and is compressed or 4-angled

below, 4-many-win ged above. L. usuaUy opp. with the

cross nervules not very pronounced. Bulbils geminate,

often many on special branches, mostly oblong brown with
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a tesseJated or loDgitndinally cracked corky surface,

attaining 3" by 1 -2". Not wild in Chota Nagpur.

The generally cultivated variety in Singbhum tvar, rubella, Pram,
" Bengal Plants "» has largely irregularly clavate tubers ending in a
narrow neck at the stem, white within and pinkish outside.

"
7. D» bulbifera, L. Pisika, K. ; Bengo nari, S.

Stems smooth from a large brown sub-globose rhizome

covered with roots and eyes, and not bearing tubers. L. alt.

sub-orbicular or broadly ovate abruptly caudate and deeply

cordate. M. fls. green or purple in numerous lonsf very

slender axillary and panicled spikes. Young buds ovoid.

Sepals linear and pet. similar. F. spikes slender drooping

Beveialfrom each axil, sepals linear. Capsules oblong f*
by \" reflexed. Seeds with an oblong wing above.

A common plant, throughout Chota Nagpur. Fls. Aug. Fr. Nov.

Bulbils are roundish brown with prominent eyes, exactly lihe the
rhizomes on a small scale. L. with 7-11 costaB glabrous with very distinct
straight cross nervules. Petioles shorter than the leaves. St. not jth as
long as the petals. Bract and bracteole acuminate.

The rhizomes are said to be very acrid but sometimes eaten after muoh
preparation.

Var. crispata, Train {Roxb., sp.). Stem with 10-15 small crispate
wings. Chota Nagpur, Train,

8. D. daemona, Roxb. Kolo, 8.

Stems with few small prickles on the stems from roundish
rhizomes. L. 3-foliolate, leaflets about 1\" by 3|\ 5-6-

costate, central more or less obovate. M. fl. in very dense
short oblong spikes J-J* long, in long narrow axillary

pubescent panicles 6-8" long. F. spikes simple 8-12" long

pubescent. Capsule large obloog If-If" long.

Manbhum, Camp. Santal Pa:ganahs. Fls. July. Fr. Sept,

M. spikes on peduncles £-V long. Bracts sub-orbioular as long aa

the flower, pubescent. Bracteole and petals exceeding the siib orbicular
pubescent sepals. 8t. 6 fertile.

According to Roxburgh the root is dreadfully nauseous even after

boiling.
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9. D. pentaphylla, I*. Baiom sanga, Itulad sanga, K.

A much more slender plant than the la9t. Tabers oblong

or clavate, direct from the stem. Stem with small prickles.

L. 3-5-fol., leaflets about 4" by 2-2|" or less, rarely attain-

ing 6", 1-costate with another strong nerve from near its

base, oblanceolate to obovate. M. fl. in linear spikes £-1}"

long., in panicles 3-9" long. F. spikes 6-8*. Capsules

oblong f-1".

Singbhum in valleys, frequent. Fls. Aug. Fr. Nov.-Dec.

Bulbils elongate or obpyriform. M. spiTces on peduncles £-|" long.
Bracts usually acutely lobed nearly as long as the flowers pubescent,
bracteoles much smaller. Sepals and petals sub-equal ovate. St. 3 only
fertile, staminodes 3. Pistillode large.

The tubersare eaten.

Prain and Burkill distinguish two well-marked varieties, both of which
occur in Chota Nagpur, viz. -.—

Var. Linnaei. Silvery grey. Tuber white and soft

Var. Eumphii. Busty-red. Boot puoe-coloured and stringy.

Fam. 90. COMMELINACEJS.

Herbs rarely shrubby, with cymose often capitate or

panicled, small more or less zygomorphic, rarely regular,

flowers. L. sometimes broad, parallel-nerved. Inflorescence

often, enclosed in spathaceous often boat-shaped bracts.

Perianth heterochlamydeous. Sep. 3 usually green. Petals

3, sometimes very unequal. St. hypogynous or epipetalous,

all 6-perfect, or 3 or more reduced to staminodes, filaments

often bearded with long coloured hairs. Ovary 3-2-celled,

superior, with few ovules in each cell which are orthotropous.

Fruit capsular. Seeds often broader than long with a minute
embryo opposite the hilum, sometimes capped by a shield-

like boss of the testa.-

A. Stamens only 2 or 3 perfect.

" Cymes restricted and included in a epathe, Petals
unequal 1. Commelina.

Cymes not included in a spathe, often panicled. Pet.
equal. . . • . . • • • .2. Aneilema.
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B. Stamens 6 perfect.

Cymes scorpioid, fls. hidden by imbricating spathaceous

bracts 3 - Cyanotis.

1. Commelina, L.

Herbs with blue or wbite small irregular flowers in

racemes or few fid. 2-nate cymes which are included in

conduplicate or cucullate spathes, only one flower emerging

at a time. Upper flowers usually male. Ovary 3 rarely

2-celled, 2 cells 1-2-ovuled, the third with only 1 ovule or

empty.

3. C. bengalensis, £• Kana arak', S.

A herb with subsucculent branches often rooting below,

ell.-ovate leaves 1-3" suddenly, contracted at the base or

rounded, and bright-blue flowers which emerge singly from

a cowl-like conduplicate spathe into which the fruit is again

retracted by the reflexed pedicel.

Damp places, common, and on high ground in the rains. Fls., Fr.

July-Od. and also at other times.

Root with tubers \" diam. Stem often pilose below the nodes, sheaths

pubescent and with long setse or ciliae above. One fork of the cyme
with usually a single pedicelled barren flower, the other with about 2

fertile flowers. Capsules 5-seeded.

The plant is eaten as a pot-herb.

2. C- suflfruticosa, Blume. Dare orsa, S.

A much stouter herb than the last with large sessile lan-

ceolate-acuminate leaves attaining 1 ft. long and 2* broad

with anricled sheaths. Spathes many small. Fls. white or

blue in a 6-12-fld. raceme.

Jungles, not common.

L. roughly pubescent. Spathes £-£" conduplicate slightly cucullate
villous, exceeding the short peduncle. Capsule 2-celled. Seeds rugose.

The root is applied to sores, Campbell.

There are several other speeies of Commelina in Chota Nagpur, but
not, I believe, put to any use.
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Tho genua Aneilema is easily distinguished from Commelina by the
absence of the spathaceous conduplicate bracts. The fls. are bracteata

and bracteolate with equal petals.

A. scapiftorum, Wight, is a very beautiful little plant which throws
up its scapes of panicled purple-blue flowers $'' diam. in March and
April. The ensiform leaves appear in May. The sepals are reddish, and
the 3 ovary cells are each 3-6-ovuled.

The tuberous roots are credited with various medicinal properties.

3. Cyanotis, Don.

1. C- tuberosa, Schul. Merom chunchi, 8.

A herb with the procumbent and ascending flowering

stems 18"-2 ft. Cymes terminal in capitate corymbs, with

densely imbricate villous or hairy falcately ovate-lanceolate

bracts concealing the flowers except the exserted petals and
stamens.

Among bushes. Fls. July-Aug. Pr. Sept.

Roots of numerous elongate fasoicled tubers. L. tufted radical and
cauline. linear-lanceolate or ensiform scaberulous and with few long
silky hairs beneath, shining, often purplish beneath, margins and rest of
plant villous or woolly. Fls. blue-purple, petals sub-equal. Seeds broadly
conical on a flat base, rugose.

The roots are eaten. Under the Santali name Hodo jereng arafe,

Campbell states that " the root is given in long continued fevers and
also for worms in cattle. The leaves are eaten as a pot-herb.

"

Fam. 91. MUSACEJE.

1. Musa, L.

Stout often tree-like herbs with the stems composed of

the convolute leaf-sheaths, large alternate leaves with pinnate-

venation, the sec. n. spreading nearly at right-angles to

the stout mid-rib. Fls. zygornorphic mostly monoecious,

several in the axils of large leathery, often coloured, bracts.

F. only at the base. Bracts arranged in a close spike

terminating a peduncle which ascends from tbe rhizome
through the middle of the stem. Sepals and 2 petals connate
into a 3-5-partite split tube, posterior petal free. Stamens
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5 fertile, posterior absent or reduced to a staminode. Ovary
3-celled inferior with many anatropous ovules. Seeds with
hard testa, mealy perisperm and straight embryo.

1. M. sapientum, L. (Var. svlvestris, Prain) Kadal,
Kadela, K ; Kasra, S. ; Kela, H. ; The Wild Plantain.

A tree-like herb 8-12 ft. high, the bracts deep red or
purple arranged on an elongate drooping spike, the terminal
forming a close club. Fls. many in the axil of each bract,
fern. fls. occupying many of the lowest bracts. Odd petal
shorter than rest of perianth. Fr. with a coriaceous rind
and numerous black seeds.

Deep valleys in Singbhum, frequent. Northern slopes of Parasnatn
(Hazaribagh). Valleys in the northern Rajmehal hills.

Prain distinguishes the typical M. sapientura as being the cultivated
variety, of which the frnit is edible uncooked (Banana). Var. paradisiaca,
F.B.I. is the Plantain with firm pulp, only edible ^when cooked.

For a summary of information relating to Bananas and Plantains, see
Kew Bulletin for August 1894.

2. M- ornata> Boxb. Syn. M. rosacea, F.B.I,

A stout herb 3-5 ft. high, the bracts bright rose-coloured
or pink in a perfectly erect spike. Fls. 3-4 only in the
bract, F. fls. occupying only the 4 lowest bracts.

A beautiful plant found growing in mud along sti earns in the wildest
Singbhum valleys, fe'l. May-July.

Stoloniferous. Leaf 4f by 1 ft. Petiole 1-2 ft. The whole inflorescence
is about 15-18" from the base of the linear rose-coloured spathe, the tip
only of whichisfoliaceous. Flowering part of spike "-4" only. Rachis
glabrous. Bracts ovate-oblong 3''. Perianth 1£" greenish, yellow upwards
5-toothed. Odd petal as long colourless. Fruits 2-4 only in a cluster,
trapezoidal in section.

Fam. 02. ZIXGIBERACE E,

Perennial herbs with an elongate or bulbous rhizome, and
fleshy roots, with or without an aerial stem, which is some-
times composed of leaf-sheaths as in Musaceae. Leaves large

penni-veined distichous with long sheaths and short petioles

and furnished with an oohrea or ligule. Fls. irregular
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2-sexual. Perianth of two 3-merous whorls. Calyx tubular

3-toothed often spathaceous. Corolla with three equal or

unequal segments. Outer whorl of stamens absent or of

two often petaloid staminodes (lateral staminodes). Inner

whorl of a single perfect posterior stamen and of two petaloid

staminodes connate into a ' lip. ' Ovary inferior 3-celled

with many axile ovules, rarely 1-celled with 3 parietal

placentae. Style slender passing along a channel in the

stout filament and connective, the large stigma projecting be-

yond the anther.

Three species of Globba with parietal placentation occur in Chota
Nagpur, all the following have axile placentation.

1. Lateral staminodes developed, broad petaloid.

a. Stems very short or 0.

Fls. large showy, exsert from a very short spike . 1. Gastrochilug.

Fls. in denBe spikes crowned by a coma of

coloured bracts 2. Curcuma.

b. Flowering spikes terminating a well-developed

leafy stem 3. Hedychium.

2. Lateral staminodes undeveloped or small. Leafy
stems well developed.

a. Fls. in dense cone-like spikes, radical or
terminating the stem.

Spikes radical sub -sessile. Connective with a dila-

ted crest ........ 4. Amomum.

Spikes peduncled or terminating the stem. Connec-
tive not dilated, usually tapering above . . 5. Zingiber;

Spikes terminal. Filament petaloid with the
anther adnate . . . . . ,6. Costus.

b. Flowers panicled. Panicle terminating a tall

leafy stem ....... 7. Alpinia.

1. Gastrocliilus, Wall.

L G, longiflora, Wall.

A beautifnl herb with oblong leaves 12-16* by 4-5J
pale and glistening beneath and large white lipped flowers
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variegated red with very long stalk-like perianth-tube, aris-

ing from a few flowered spike.

Singbhum jungleB along muddy streams. Fls. JuncBept.

Petioles 12" deeply channeled or almost winged above. Spikes very
short lateral or from the centre of the leaves. Perianth-tube bright red
3-4'' long. Petals white glistening oblong 1-1±''. Lat. staminodes at
long, spathulate obtuse. Lip very large ventricose sub-orbicular entire
2'' long.

3, Curcuma, L.

Herbs with radical leaves or a short stem composed of
leaf-sheaths. Jthizome often bearing tubers at the ends ol
long fleshy roots, or tubers sessile. Comose spikes indepen-
dent of, or arising from the centre of, the leaf-sheathe.

Lower bracts, membranous bearing several flowers succes-
sively. Corolla-tube funnel-shaped. Lateral staminodes
oblong connate with the short filament. Lip orbicular.

Anther-cells spurred.

The tubers of many species are rich in starch and are used
for food.

I. Bracts of coma pink or purple, sometimes very pale.

A. Flowering spike distinct from the pseudo-
stem, usually developed before it.

Tuber* yellow inside. Fls. shorter than the bracts.
L. broad silky beneath ... .1. aromatica*

Tubers grey inside. Fls. as long or nearly as long
as the bracts. L. oblong with a purple
cloud, glabrous 2. coetia.

Tubers white inside. Fls. longer than the bracts.
L. oblong "with dark-red mid-rib beneath"
(Train) glabrous . . ... . .3. ru&Mcens.

B. Flowering Bpike central from the pseudostem.

Tubers deep yellow inside , . . . 4. longa.

Tubers pale yellow inside . • . . .5. Amada.

1L Bracts of coma orange or yellow . . . ,6. reclinata.

The above key is mainly from Prain's " Bengal Plants." The species
aromatica, longa and Amada are cultivated. Curcuma aromatica
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Balisb, is called the wild Turmeric, C. longa, L., being the Turmeric
proper. C cassia,, Roxb. is called the Black Zedoary.

The following are the oommon forest speoies in Singbhum :-—

3. C» rubesceQS, l Roxb. Dundir, K.

Whole plant from rhizome to tips of leaves 4-6 ft.,

rhizome small £* diam. about 8" below the surface. L.
narrowly-oblong or oblong-oblanceolate 2-3 ft. by 3J-4*
tapering into the very long petiole, acute with a short sharp
acumen, glabrous. Spike with peduncle appearing before the
leaves are fully developed 6" to 12* above ground, without
peduncle 3±-5* by 2*. Fl.-bracts 1-1 J* by f-1", from
green to deep crimson, the margin adnate for about |-J\
Bracts of coma few magenta 2" oblong or. ell.-oblong, inner
surface puberulous.

Gammon in the Sal forests. Fls. May. L. appear end of May, and last

till the antumn.

Fls. 1\" from bright snlphur-yellow with colourless corolla to a chrome
yellow and a delicate pink-veined corolla. Calyx \", usually with 2
distinct keeled pubescent obtuse lobes. Corolla-tube \"

}
upper lobe £''

ovate oblong mucronate above the involute margin, lateral-lobes shorter.
Staminodes exceeding the corolla obtuse obovate-oblong. Lip broadly
oblong-obovate emarginate, sometimes 3-lobed.

5. C. Amada, Roxb. Paro, Dundir, K. ; Mango Gin-

ger.

Whole plant from rhizome to tips of leaves 2|-3| ft. L.

elliptic or narrowly-elliptic 1^-2 ft. by 3-7'' tapering into

the petiole acuminate glabrous. Spike appearing from the

centre of the leaves about 4|" by 2" or, including the peduncle,

about 12" from base. Fl. -bracts white or greenish 1-1y
oblong-obcvate obtuse or truncate adnate about half-way then

spreading. .Bracts of coma very few pale pink or whitish

about as long as the flowering.

Common in the Sal forests. Fls. July.-Sept.

Fls. l$-lf whitish with pale yellow lip. Calyx %'' truncate. Corolla-
tube f, lobes nearly as long as the staminodes and closely applied to them,
posterior sometimes slightly mucronate, tip incurved, slightly longer than
the others. Lateral staminodes pale oblong, lip a little longer nearly

1 The speoimens were identified by Capt. Gag at the Cal. Bot.
Gardens.
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straight with vertical pale side-lobes, mid-lobe emarginate yellow as is

the palate.

The fresh root possesses the smell of green mango and is nsed as a
condiment and vegetable. Medicinally it is described as cooling and
nsefnl in prurigo, Dutt.

6. C< reclinata, Roxb. Bundu, Dnndir, K.

A small very pretty species with long petioled elliptic

leaves about 10" by 4" with petiole 4-7". Spikes 3-4" with
the bracts deep orange-yellow. Coma scarcely any.

On damp banks in the forests. Fls. Aug.-Sept.

L. acuminate with unequal base. Bracts l£-2'' limb recurved rounded,
bracts of coma only 1-3. Fls. yellow.

The globose Utbers £-1'' diam. at the ends of the root fibres, like similar
tubers in the other species, are called " da," and are cooked andeaten.

3. Hedyckium, Kcenig.

1. H. COronariutfl, Kcenig.

A stout handsome leafy rhizomatous herb 3-5 ft. high
with oblong or oblong-lanceolate distichous leaves £-12" and
fragrant white flowera in a dense cone-like spike 6" long at

the top of the stem.

Chota Nagpur, Train. Jonha, TFood. Eajmehal hills, in nalas near
Dharampur (coll. Jany. without flowers, is probably this). A herb of watery
localities'.

Fls. Aug.-Bept.

L. usually pubescent beneath. Spilce very dense spindle-shaped with
imbricate oblong rounded 3-4-fld. bracts l|-2". Corolla-tube 3'' with
reflexed linear lobes. Lateral-staminode petaloid i* diam. Lvp 1-2"

broad exceeding the stamen, or somewhat shorter.

The flower in some varieties is yellowish, I have never seen the Chota
Nagpur wild plant in flower. The species is often cultivated in gardens.

4. Amomum, L.

1. A. dealbatum, Roxb. Paro, K.

A very large herb with tuberous rootstock and sterna 5-6
or 7 ft. high with distichous leaves 2-3 ft. by 4-6". Spikes
radicle 3-4" long on a short stout peduncle. Bracts deciduous

541



4. Amomdm.] 92. ZINGIBERACE'M [ 5. Zingiber.

in fruit. Fls. 2" long with oblong-obovate lip 1±* by

J" with crisped margins. Anther with a dilated sub-quadrate
crest J* or more wide.

Watery shady places. Singbhum, Ea/jmehal hills and Parasnath, rare.
Fls, June. Fr. Aug.-Sept. Leafy stem persistent.

L. glabrous in Singbhum, pubescent beneath in Santal Parganahs' speci-
mens, oblong-lanceolate. Calyx £-1'' minutely pubescent. Lip with a band
of yellow or red down the centre passing into sulphur yellow near the tip
otherwise pure white. Fruit oblong 1£" with 9 crenulate wings, densely
packed on the radical spike.

5. Zingiber, Adans.

Tuberous herbs with leafy stems and flowers in dense
bracteate spikes produced direct from the rootstock, rarely
(Z. capitatam) terminal on the stem. Bracts persistent
usnally only 1-flowered. Lateral staminodes or adnate to
the obovate-cuneate lip. Fil. short, anther-cells contiguous,
connective produced into a narrow or subulate appendage.
Stigma 8,giall, sub-globose. Capsule not winged.

L Spike produced direct from the rootstock.

1. Peduncle very short, l-2\ L. pubescent beneath.

Lip nearly as long as corolla, copiously spotted
and streaked .1. rubetu*

Lip shorter than corolla, with or without light
markings 2. roseum.

1. Peduncles elongate clothed with bracts.

a. L. glabrous beneath.

Fl.-bracts sub-orbicalar. Lip and St. purple 3. officinale.

Fl.-bracts ovate. Lip and St. yellowish • 4. Zerumbet.

b, L. pubescent beneath . . • . . 5. Cammunar.

II. Spike terminal on the leafy stem .... 6. capitatwn.

1. Z. rubens, Roxb., is not recorded in Bengal Plants from Chota
Nappur; it is, however, included in Wood's list but without comment or
locality. 3. Z. officinale, Rose, is the cultivated ginger. 4. Z. Zerumbet,
8m\th, is included in Wood's list without remark ; Prain says " cultivated,
and as if wild " in most of the provinces. The same remark is made in
** Bengal Plants " against Z Casumunar, Roxb.; this species is, however,
undoubtedly wild in both the Duars and Chota Nagpur, where indeed I
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5. Zingiber. ] 92. ZINGIBERACE'JS.

have never seen it in cultivation. The following are common Forest
species :—

2. Z. roseum, Rose.

Leafy stems 4| ft. L. oblong erecto-patent 16" by 3
J"

minutely pubescent beneath with a filiform acumen. Lignle
membranous §-£* long. Fl.-heads oblong 3". Outer bracts

oblong, inner lanceolate 1|".

Sal forests in Singbhum, freqnent in the valleys. Fls. Aug.

Bracts bright red, 1-2 barren bracts only on the short peduncle.
Corolla-segments deep red. Lip oblong with a recurved crisped margin
with broad short lateral segments and a sub-3-lobed terminal segment.
Stamen bright yellow as long as the lip or somewhat shorter.

5. Z. Casumunar, Roxb. Paro, K,

Leafy stems 4-5 ft. L. narrow- or linear-oblong patent,

larger 12" by 2" pubescent beneath and along the edges of

the leaf-sheaths, finely acuminate. Lignle hardly any. Fl.-

heads ovoid 2|-5". Bracts obovate 1J-1|".

Damper forests of Singbhum, common. Eanchi (Forests near
Jonha). Palamau. Sirguja, Wood. Fls. Aug.

-Peduncle 6-12'' clothed with bracts. Fl.-bract8 deep red. Fls. large
cream-coloured.

Tubers aromatic.

6. Z. capitatum, Roxb.

Leafy stems 3-4 ft. L. linear 12-18" by
V

l-l|" erecto-

patent, more or less pubescent beneath. Ligule very short.

Fl.-heads terminal oblong 3-6*. Bracts ell.-oblong below,
oblong above, green with narrow brown margins.

Damper forests, probably throughout Chota Nagpnr. Fls. Aug. Fr.
as in.the others often conspicuous by the bright red valves of the open
capsule well into the cold season.

CprplU pale yellow. Lip yellow with orbicular lip and bright red
basal auricles.

Tubers very aromatic.
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y2. ZINGIBERACEJS.

6. Costus, L.

1. C- speciosus, Smith.

A handsome herb 2-6 ft. high, the stem usually spiral so
that the distichous leaf arrangement is no longer apparent.
L. oblong 6"- 12" thinly silky beneath. Fls. very large pure-
white in terminal dense spikes 2-4" long with scarlet ovate
bracts 1-1|" long.

Generally distributed, esp. in moist localities among undergrowth.
Fls. July.Sept.

Calyx 1". Cor.-lobes oblong 1-1^". Lip sub-orbicular 2-3'' with tho
margins incurved and meeting. Connective oblong petaloid.

The rootstock is eaten.

7. Alpinia, L.

1. A. Galanga, Sw.

This is recorded in Wood's list without remark. It might possibly
occnr in the swampy tracts along the Ganges, or it might be only culti-

vated. The plant is common in the swamps of the Terai and has a leafy
stem 6-7 ft. high terminated by compound pubescent panicles of flowers
with a pretty obovate clawed emarginate white lip £'' long veined with
red or lilac. The fruit is globose and orange-red. It flowers May-June.
The commonest of the Alpinias is, perhaps,

(
A. Allughas, Rose, wi**

cuneate pink 2-fid lip and black fruits.

Fam. 93. MARANTACEjE.

Habit much the same as in Zingiberace®, but petiole of

leaf well developed above the sheath. Calyx of free sepals

or sepals only slightly coherent. Outer staminal-whorl with

generally two of its members converted into petaloid siami-

nodes. Only one cell of the posterior anther of the inner

whorl fertile, the other half-anther barren, usually petaloid.

Lateral-staminodes of inner whorl not forming a lip, more or

less petaloid or coriaceous, one enclosing the style and

stigma. Ovary 3-1-celled. Cells 1-ovuled.
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93. MABANTACEM.

1. Phrynium, Willd.

Herbs with creeping rootstock, and stem with a single

large broad leaf and a lateral dense head or spike of flowers.

Corolla-lobes linear-oblong spreading. Ovary 3-celled. Fr.

globose indehiscent or tardily dehiscent.

1. P. capitatum, Willd.

A herb 4-5 ft. high with the large elliptic-oblong leaf

1-1 ^ ft. by 6-8" and a solitary sessiie hemispherical spike 3"

diam. of pnrple flowers. Bracts rigid, tip almoat spinons.

Capsule 3-lobed, 3-valved.

Gregarious in marshy places in dense shade, Singbhum. Not common.
Fls. March.

2. P. parviiiorum, Roxb.

Much resembles the .last, but sessile spike 1-2'' diam., fls. white and
fr. usually only 1-lobed and seeded.

Chota Nagpur, Train.

Fam. 94. PAL5LE.

Trees, rarely shrubs, usually with an erect unbranched
stem bearing a crown of large leaves, sometimes scandertt

naked or prickly, rarely stem 0. L. simple palmately or
pinnately nerved, or palmately or pinnately divided, petiole

sheathing. Fls. small regular (somewhat irregular in Areca)
in spikes or panicles subtended by one or more spathes.
Perianth-leaves usually dry and rigid free or connate, usually
in two 3-merous whorls as also are the stamens, rarely st.

3, 9, or more (oc in Caryota), Carpels 3 or by suppression

1, free or united, superior. Ovule 1 in each carpel. Fr.
baccate .or drupaceous. Seeds 1-3, with horny or stony
albumen, sometimes ruminate.

1 Erect Fan palms, (i.e. L. simple palmately-nerved)

Large trees. L. flabelliform. Fls dioecious, F.
large . ...... 1. Boraseu*.

Small trees L. orbicular, deeply partite. FU. £•

sexual, not large . . . ... 2 Licuala.
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94. PALM^. [ 2. Lieuah.

II. I. bi-pinnate. Iflts. flabellate or cuneiform . . 3. Caryota.

III. L. pinnate. Lfits. narrow. Erect trees or shrubs.

Tree- Ovary 3-celled. Fruit a cocoannt ... 4. Cocos.

Trees < : shrubs. Ovary of 3 free carpels. Fr. a
berry 5. Phcenix.

Tree. Ovary 1-oelled. Fr. sub-baccate . . • . 6. Areca.

IV. L. pinnate. Scandent prickly shrubs ... 7. Calamus,

1. Borassus, Schreb.

1. B. flabelliformis, WilU. Tale, S.; Tal or tali (the

common vera, name derived from the Sanscrit tola). The
Palmyra palm.

A beautiful and well-known tree with a Bmooth trunk

attaining GO ft, and a large crown of fan-shaped leaves with

a prickly petiole. Spadices very large axillary. M. fl. very

small su.:k on small spikelets in the branches of the panicle.

F. fl. large globose 1" diam. with large coriaceous imbricating

bracts surrounding the fleshy accrescent perianth. Drupe
6-8" diam., 3-celled and seeded.

This palm is mostly confined to a belt in Chota Nagpur skirting the
Gangetic plain from the Sone to the Ganges at Sahebganj. It is, however,
common on tho Palamau and Hazaribagh hills within this zone, esp. oa
gneissic rocks, and occurring quite naturalized in the jungles. Anderson
speaks of semispontaneous jBorassus and Fhcenix between Eaneegunge
and the Barakur E. Elsewhere it is only occasional and near villages.

Fl8. May. Fr. the following May.

3. Licnala, Thunb.

l. L. peltata, &oxb.

A small erect palm 6-20 ft. high with Bub-orbicular

digitately partite leaves with obcuneate segments and inter-

foliar erect spadices 6-8 ft, with simple drooping tomentose

spikes 8-18" long.

Swamps at the heads of springs Bnd along sluggish streamB in the
Saranda forests, frequent. Fls. Dec-April. Fr. Mard^May,
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2. Lieuall] .94. PALMJS. [5. Phcekix.

L. 3-5 ft. diam. with a deciduous rufous tomentum. Lflts. 4-107 wide
at top truncate, sharply plaited with rounded retuse or emarginate lobes.
Petiole 3-4 ft. with stout literal reflexed spines. Spathes 12'' with 3-4
sharp teeth, Fls. sub-sessile. Calyx obconic £-£

v
toothed. CoroUa-lobe$

hard spreading or erect ovate-lanceolate acute downy, lobes as long as
eaJ^x-tube. Bt. 6. Ovary of 3-1 nearly free carpels. Style as long.
Fr. ellipsoid \'' orange.

Leaves used for mats, etc. Elephants feed on the lower parts of the
stem.

3. Caryota, L.

l. C. urens, L. Man, JET.

A beautiful erect palm 30-40 ft. with trunk slightly

ringed, immense bi-pinnate leaves 15-20 ft. with alt.

obcuneate leaflets 4-8", obliquely praemorse and much
jagged. Fls. innumerable on the numerous branches of a
drooping spadix many feet long.

Northern steep ravines. Once fairly frequent near Tuia in the Saitba
forest, etc., but now unfortunately nearly extinct, having been cut down
by the Kol8 for its sago. PI. May-Aug.

The flowers are monoecious, 3-nate, a female between two males.
Bepals rounded. Petals linear-oblong in M., rounded in F. 8t. many.
Ovary 3-celled.

Cocos nucifera, Willd. Narial, H. The Cocoa-nut Palm is
occasionally seen planted near villages. The fruit is described as a
coriaceous drupe with a fibrous pericarp. Two of the three scars on the
nut are said to represent the blind germ-pores of the two aborted carpels.
The large leaves are pari-pinnate.

5. Pluenix, L. Khajur, H.

Trees, or almost stemless shrubs, with pinnate leaves of

which the leaflets usually lie in different planes, the lowest often

converted into spines. Dioecious. Fls. coriaceous, small.

M. calyx 3 -toothed, pet. 3, valvate ; st. usually 6. F. globose

calyx accrescent, pet. rounded imbricate, stmdes. 6 or a
6-toothed cup ; carpels 3 free, of which one only develops

into a berry with a more or less fleshy pericarp.

I. P. acaulis, Buck. Earn. Kita, K. ; Pind Khajur, IT.

Stem hardly any, or thick and ovoid covered with the

persistent leaf bases, lflts. fascicled, not in one plane, lowest
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6. Phcenix.] 94. PALM^i. L6. Abeca.

reduced to long sharp spines, base thickened and decurrent

on the rachis. Spadix 6-10", elongating to 1-3 ft. in fruit.

Berry |" red, finally black.

A common plant especially on poor clay soils in open grassy forest.

On qnartz in Eastern Palamau. The Kita burn in the Saitba forest which
is almost entirely grass and Kita is composed of Serpentine.

Fls. April. Fr. May-June.

The frnits are mnoh eaten by pea-fowL The leaves are nsed for thatch-

i ng, mats, etc. A Sago is prepared from the soft tissue of the stem.

2. P. humilis, Boyle. Kita, K.

Stem attains 6-7 ft. L. much as in last but leaflets

softer, the base not swollen or decnrrent on the rachis. The
spadix 1-3 ft. and usually exceeding the leaves in fruit.

Less common than the last. Chiefly on ridges esp. on white clay

sohists.

Fl. and Fr. the same time, and nses similar.

8. P. robusta, HooTc.f. P. humilis, var. robnsta, Beccart.

Stem attains 15 ft. or more, very stout " tessellated with short persis-

tent rhomboidal leaf bases" ripe fruit brown. Beported by Hooker from
Parasnath only.

4. P. sylvestrifl, Rozb. Khajur, iT„ H.

Stem tall and leaves 7-12 ft. Fr. 1-1J" long, orange, ripens August.

Frequently cultivated for toddy, esp. between Chorparan and Barhi in
lazaribagh. The fruit is also eaten and the leaves used for mats.

6. Areca, L.

1. A. Catechu, L. Gua, B„ Beng. ; Supari, H. ; The Areca or Betel-

nut Palm.

A very graceful palm with a very slender trunk. L. pinnate below,

pinnatifid or undivided above. Spadices from below the leaves, branched,

with numerous spikes bearing the female flowers at their base, and many
minute oblique male flowers above. St. 6. Ovule 1 basal ereot.

Fr. 1^-2" with a fibrous mesocarp. Albumen ruminate.

Only very sparingly cultivated in Chota Nagpur. the climate of which
is too dry for it.
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94. TALMM.

7- Calamus, L. Cane.

1. C Viminalis, Willd. Bent, JT., K. ; Bet, 8,

A very slender palm climbing in favourable situations By
long slender thorny flagellae (from the leaf-sheatbs an3
spadix) which are armed with 2-3-fid claws. L. pari-pinnate
2-3 ft. long with fascicled or irregularly scattered lmea*-
lanceolate leaflets with sharp bristles on the mid-rib, nerves
and margin. Spadix very long much branched with several

spathes, the first elongate -tubular, closely sheathing Fr.

£-J" diam., pale-yellow, scaly, beaked.

Wild in rocky valleys in Singbhtun, bnt rare, and I have never n««n

it in flower.

Fam. 95. ARACE JR.

Usually stout herbs with a perennial rhizome, sometimes
scandent, with sheathing often peltate simple or compound
leaves, generally basal-nerved and with reticulate venatiuu,

Individual flowers inconspicuous but usually crowded on a
cylindrical fleshy rachis (spadix) which is often subtended by
a large green or brightly coloured spathe. Fls. ebracteolate

1-2-sexual usually monoecious (dioecious in some Arisaama;,

shewing a progressive reduction from complete flowers to
1-sexual flowers composed of a single stamen or pistil.

Spadix often produced into a barren portion ''appendage"

above the flowers. Fr. a berry, rarely dry. Outer integu-

ment of the seed fleshy

From a forest point of view, the Aroids are important from" thei*
yielding nutritions or poisonous tubero. Many species possess latioiferout
vessels and these are all more or less poisonous, but the poison may be
dissipated by heat.

L Perianth present.

A stout prickly herb ...... 1. bavia.

II. Porianth suppressed.

A. Fls. 2-sexual. Stamens distinct. A stout climber 2. 8ctndapstu

B. Fls. 1-sexual mcaoecious (sometimes diacioua
in Arissema)
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95. AUACE<m.

Stamens synandrous. L. undivided. Ovary 1-celled.

Ovnles many parietal. Limb of spathe
spreading and reflexed . . . .3. Remusatia.

Ovules many parietal. Limb of spathe
erect narrow . . . » • .4. Colocasia.

Ovules few basal. Limb of spathe erect "
. 5. Alocasia.

2. Stamens free. L. deeply lobed or compound.
Ovary 1-4 celled.

c. Ovary 1-celled. Ovules 1-2 basal erect.

Appendage elongate.

Fls. with leaves. L. hastately 3-lobed or

sub-3-partite • 6. Typhonium.

Fls. before leaves. L. one pedatipartite . 7. Bauromatum.

Fls. with leavei. L. (in C. N. species) 2-3,

pedatisect 8. Arucema.

o. Ovary 2-4-celled. Ovule 1 in each cell.

Appendage or short.

Neuter flowers between the M. and F. Appendage . 9. Plesmoniwn.

Neuter flowers 0. Appendage short and very stout 10. Amorphophallnu,

1. Lasia, Lour.

1- L. heterophylla, Schott. Kanta saru, Gola
Kanta, £.

A very spiny stout herb with thick creeping rhizome and
hastate pinnatifid prickly leaves with the lower lobes pedate.

Spathe deep purple 1 ft. long, twisted, convolute, thick and
rather brittle, deciduous.

Along muddy streams in Singbhum and the Santal)Parganahs. Fls.

Ft. DecFeby.

Spadix 2". Fls. densely packed 2-sexual, with 4 pink imbricate
perianth leaves hooded over the stamens. Ftt. flat broad, connective
behind the 2-celled anthers very delicate. Stigma broad sessile.

Head of fruits oblong 4-6 7 by 2" diam. Fr. more or less 4-sided muri-
oate f" long. Seed large with a coriaceous testa.

Fr. and rhizome used for sore or swollen throat.
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95. ARACEJB. [4. Colocasia.

£. Scindapsus, Schott.

1. S. officinalis, Schott, Dhare jhapak', S.

A stout epiphyte climbing by means of rootlets, with
almost woody stems when old and large leaves with dilated

petiolar sheaths. Spathe green, ultimately yellow within,

terminating in a long acumen, deciduous. Spadix stout
nearly as long, elongating to 6-9" in fruit, with densely

packed prismatic truncate ovaries grooved below, the short

4-celled anthers in the grooves.

In the damper valleys of Singbhum ; Manbhum, Camp. Probably in
all districts. Fls. Jvne-July. Deciduous in the hot weather.

L 8-10" by 5-6" broadly elliptio acuminate with rounded or cordate
base. Sheath 6-7" by 1" or more, suddenly contracted into the very
short petiole. Peduncle shorter than the sheath. The tissue's of the
spathe and ovary are crowded with raphides.

The fruit is applied fcr rheumatism, Camp.

3. Remusatia, Schott.

1. R. vivipara, Schott

A herb with the habit of a Caladium with a bulb |-l
v

diam., smooth peltate shining leaves and a spathe 4-5*

long. Eemarkable for its long shoots bearing clusters of

bulbils with awned hooded scales.

On damp banks and among rocks. Singbhum, esp. on the Porahat
plateau. Eanchi- It is said to flower and leat in alternate years.

BulMferous shoots often 12'' long. The leaves which much resemble
those of a Colocasia may be distinguished by being polished below as
well as above, the nervules not clearly denned and the tip acuminate, they
attain 12" by 10'' but are usually smaller. Limb of spatKe 2-3" golden-
yellow.

4. Colocasia, L.

1. C. Antiquorum, Schott, Pichigi, Bir saru, K., S.

;

Kalhhu, H.

A stout or small herb with the habit of a Caladium with
or without a distinct tuberous rhizome, smooth peltate ovate
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4. Colocasia.] 9b. ABACEM. [5. Alocasia.

cordate leaves with a tubular green thick accrescent lower

portion of the spathe and a convolute yellow upper portion or

limb. The male and female portions of the spadix separated

fey flat neuters*

Damp banks and among rocks frequent. Often oultivated. Fls. Aug.-

Oct) Fl. with the leaveB.

Very variable. Prain keeps C. nymphseifolia, Kunth, distinct, and
characterizes it as having a bronze margin to the leaves and a dark
yellow spathe, while C. Antiquorum has leaves quite green and pale

yellow spathe. .The following wild forms of the latter occur :—

0. L. green 10" by 7", petioles over 18". Peduncle 6-10", green tube
3", limb 6" yellow-white. F. portion of infloresoence 1", neuter

portion 2" and M. 1" with appendage 4", some neuters also below
the appendage. Root fibrous. Wet places.

b. ti. 7" rather glaucous beneath with a very fine green nervation

petiole 10". Peduncle 4£", tube 1|*, limb 4" yellow. F. portion

of inflorescenoe only %". Root tuberous. Among rooks.

c. L. deep purple beneath. Banks of streams in Saranda forest?

The plant is eaten as a vegetable.

5. Alocasia, Schott.

Distinguished from Colocasia by the characters given in

the key. The rootstock is more often sub-erect or erect and

sometimes even forms a distinct stem.

Leaves distinctly peltate.

L. sagittate with basal lobes connate about

frd their length . . . . 1. fornicata.

L. sagittate with basal lobes connate about

i^th their length . . . .2. macrorrhiza.

L. not or only slightly peltate . . . .3. indica.

1. A. fornicata, Schott.

A stout herb with strongly 3-nerved leaves 18" by 10" or

larger, shining, cuspidate. Basal lobes not half as long as

the terminal. Petiole, 2-3 ft. Spathe 3J" only consisting of

a green tube 1* and an expanded whitish-green limb 2|" long,

dblong cuspidate as long as the spadix.

Along muddy sluggish streams in dense forest Fls. July-Aug.
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fi. Alocasia.] 95. ABACUS. [9. Pi.esmonium.

Top of staminal-column crenulate, cells several opening by porea
.bove. Ovules 3-5. Style short stout. Stigma capitate.

2. A. macrorrhiza, Schott, and 3. A indica, Schdtt, only occur
cultivated and near villages. The former is remarkable for the
enormous devalopment of the stem, and the leaves in lower Bengal may
attain 4 ft.

6. Typhonium, Schott.

1. T- trilobatum, Schou.

A herb with a sub-globose tuber, hastately 3*lobed leaves
4-7" long and broad, petiole 6"-l ft. Spathe 3-fr" purplish

inside and nearly flat. Spadix produced into a bright red

mnricate appendage. Neuters long curved filiform.

Valleys in Singbhum, often in rocky places. Fls. Aug.-Sept.

7. Sauromatum, Schott.

1. S. gnttatum, Schott.

A herb with a hemispherical tuber. Leaf solitary 6-12*

broad pedati-partite. Spathe about 7" narrow-oblong with
purple blotches, margin incurved and sinuate. Peduncle 0.

Spadix rather shorter than spathe with long stalked clavate

neuters *bove the ovaries, then a smooth purple striate space

about 1|" long with the males above. Appendage long and.

slender.

Fls. April. The leaf appears in June.

Arisaema tottuosum, Bchoti, has only been found on Parasnath in
Chota Nagpur.

It is easily recognized by its erect stem with 2-3 pedate leaves and
terminal green spathe with cymbiform limb. The spadix with its appen-
'dage is exsert erect but with an intermediate obliquely curved portion,
Fls. August.

9. Plesmonium, Schott.

1. P. margaritiferum, Schott. Had, K.

A herb with a hemispherical tuber about 3" diam\

Leaves 12-18" diam. ternate with the segments pinnatisect,

the lateral forked. Lflts. 4-6" linear acuminate. Spathe
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9. Plbsmonium.] 95. ABACUJE. [10. Amophophallus*

tubular green leathery 4" deep purple within at base, flushed

purple above broadly ovate when unfolded.

Common. Fls. June. Leaves do not appear till the rains are well set

in.

Petiole 1^-2 it green. Peduncle
^
about 15'' mottled brown below,

bract at base 4'' narrow oblong cuspidate dry. Bpadix 4-5''. F. portion

about I", above this yellow disciform neuterB, then the male portion

about 37 .

The tubers are eaten after much cooking.

10. Amophophallus, Blume.

Tuberous herbs, .flowering before lea6ng. L. ternately

compound with the segments simple or forked, pinnatisect.

Limb of spathe various, marcescent. Spadix with a large

but not elongate appendage. M. and F. contiguous

without an intermediate space or neuters.

I. A- eampanulatus, Blume. 01, K., £., S.

A very stout herb with the leaf 1-3 ft. broad and petiole

about as loner, rarely leaves two. Lateral segments usually

bifurcate with oblong leaflets 4-8''. Petiole mottled dark

and light green very stout and rough with small tubercles.

Peduncle very short, elongating in frnit. Spathe broad open

campanulate 6" across with sinuate and crenulate margin,

appendage short thick sinuous, purple.

Usually near villages and often cultivated, doubtfully wild.

The large hemispherical or depressed globose bulbilliferous tuber is

2. A. bulbifer, Blume.

Similar but leaf not usually so broad and leaflets obovate

or lanceolate. Petiole as long, green and pink mottled with

black, not rough. Peduncle long with erect pinkish spathe

with an ovate cymbiform obtuse limb. Appendage 3-4"

long.

Common in the forests. Fls. May. L. appear June.

Tho leaf usually bears a large bulbil at the forks.by which it is easily

recognized.
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Fam. 96. PANDANACEjE.

1. Pandanus, L. f.

1. P. fascicularis, Lam, Koora, H„ Kia baha, S.
;

The Screw Pine.

A small tree with numerous thick aerial roots, and
spirally 3-farions long narrow spinulose leaves in terminal

crowns.

Eanchi Lake, Wood, but probably planted. Often cultivated. Fie. r.s.

L. 3-5 ft. long. Fl8. dioecious small crowded on a spadix without
perianth. M. with numerous stamens with connate filaments. F. in

fruit of firm obconic drupes 1$'' long connate in groups in an oval cone-like

head 6-8" long.

The flowers, esp. the males, are very sweet-scented.

Fam. 97. GRAMINEJE..1

Grasses or bamboos. Annual or perennial plants, if peren-

nial usually with annual shoots with hollow internodos (solid

in most Andropogonese), alt. distichous leaves and minute
flowers concealed by imbricating bracts (glumes). Leaf with

a split tubular sheath furnished with a ligule at the mouth,
ligule sometimes of hairs only or, rarely, altogether absent.

Petiole usually 0, except in the bamboos. Glumes imbricate

in small spikes (spikelets}, the lowest two and sometimes also

the uppermost empty. Rachis of the spikelet (rachilld)

sometimes articulate below the spikelet or above the two
lowest glumes. Spikelets variously arranged in spikes or

panicles. Flowers 1-2-sexual sub-sessile in the axils of the

flowering glumes, usually with a bracteole (pale, palea) on
the opposite side to the glume which frequently closely

invests the ovary or fruit. Perianth or perhaps repre-

sented by the lodicules, 2 rarely 3 minute hypogynous scales

1 In the genera Andropogon and its allies considerable use has been
made of the "Oil grasses of India and Ceylon," by Dr. Otto Stapf
(Published in Kew Bulletin, No. 8 of 1906.)
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97. GRAMINJEJS.

which usually become turgid at flowering, or may be absent.

8t, 2 or 3, rarely (Bice, some Bamboos, etc.) 6. Anthers
versatile. Ovary with 2 (rarely 1 or 3) usually feathery

rstigmas. Ovule 1. Ovary wall adherent to the seed in

fruit, frequently also to the pale and glume.

(JNcte.—The glumes in a spikelet are numbered in Eoman- figures from
the base upwards.)

A, Each spikelet with only 1 or 2 flowering glumes, if 2 then only
the upper one fruiting. Eachilla articulate on the pedicels (exc. in

Arundinella, Pennisetum, and Isachne) below the empty glumes, decidu-
ous (so that the whole spikelet falls off together when old), or deciduous
with the pedicel in Pennisetum. Eachilla of the spikelets not articulate

above the lowest glumes.

I. Spikelets, not geminate. Eachife of the spike
not articulate.

o. Spikelets spicate.

1. Spikelets fascicled on the spike.

Spkts. sessile in deciduous fascicles with an involucel

of bristles . . . ^ . . . .1. Pennisetum.

Spkts. shortly pedicelled, involucel of bristles

persistent 2. Betaria.

2. Spikelets not in fascicles. Fruiting
glume and pale much hardened.

Glumes on one side of a flattened raohis,

never awned 3. Parpalum.

Raohis of spike not flat 4. Panicum.

b. Spkts. panicled, not spicate

1. Glumes 4, two lowest, sometimes 3
empty.

Gl. I very small. Ill usually male, IV 2-sexual

hardening . 4. Panicum.

Gl- I and II minute. Ill empty, IV clothed with
white hairs ... * ..... 5. Thysanolcena.

2. Glumes 4, III and TV usually awned
and flowering. Spkts. not articulate

on pedicel . . . 6. Arundinella.

3. Glumes 2-3, III much the largest and
strongly nerved 7. Cryza.

II. Tribe Andropogonese. Spikelets geminate,

usually one sessile and one pedicelled,
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97. GRAMINEJS.

terminal sometimes ternate. Inflores-

cenoe usually of spikes or panicled spikes,

the rachis of the spike articulate

(exc. Apluda). Flowering glume smaller

than the empty ones, hyaline, usually

awned or reduced to an awn base.

a. Spikelets all 1-sexual only the males
2-8-nate, in a separate inflorescence

or part of inflorescence from the female.

Fruiting spkts. conspicuous by the large hard
white bracts . 8. Coix.

Fem. spkts. with long cottony stigmas. Frt.

exposed (Maize ) . . . • • 9, Zea.

b. Spikelets 2-sexual ( fls. often 1-sexual)

or one of each pair 2-sexual.

1. Spkts. of each pair" similar (subsi-

milar in Pogonatherum) and homo-
gamous, if heterog. then fem. pedi-
celled. Spikes not subtended by
spathes.

t Spkts. many in hirsute or silky spikes which
are solitary digitate or fascicled (Or

sub-panicled in Ischsemum spp.)

i, Gl. I of sessile "spkt. convex or
dorsally flattened with narrowly
inflexed margins.

Gl. IV very much reduced.' Pale as short as the ovary 10. Tollinia.

Gl. IV distinct and its pale longer than the ovary . 11. IschcerMim.

ii. Gl. I of sessile spkt. laterally

compressed. Awns two . . 12. Pogon ath crttm

tt Spkts. in a dense silvery-hairy thyrsus or

spreading panicle.

Both spkts. of the pairs pedicelled. Stem t-Z ft. .. 13. Imperuta.

Pairs of one sessile and one pedicelled spkt. Gl. IV
awnless . 14. Gacvharum.

As in Saccharum but Gl. IV distinctly awned . 15. Erianthus.

2. Spkts. often dissimilar, always hetero-

gamous, 1-fld. Sessile spkts. usually
2-sexual, pedicelled male or neuter
(rarely 2-sexual in Apluda).
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97. GBAMINE^l.

t Sessile spkts. all similar to one another.
Spkts. 2-or 3-nate on the whorled
articulate branches of simple or
compound panicles, spikes not sheathed
by spathes (exc. Andropogon spp., in
which also the inflorescence is various)*

Spkts. 1-few on a branch,
truncate, not bearded

Tips of articulations

16. Borghwn.

17. Chrysopogon.

18. Andropogon.

19. Heteropogon-

20. Cymbopogon.

<€pkts. 1 sessile and 2 pedicelled on a branch, tips of
articulations obliquely truncate and bearded

.

Spkts. many on a branch, or spike, or if few
then ioints and pedicels compressed with thickened
margins and translucent centre . . «

tt Lower sessile spikeletB, differing front
those above them. Spkts. in simple or
geminate spikes, common peduncle of
latter in a spathiform leaf sheath.

fipikes simple terminal . .

Spikes geminate in a leafy panicle

tft Spkts. in capitate or fascicled spikes
with spathiform leaf sheaths, the
whole in leafy panicles-

Clusters of 2 or more pedicelled bracteate spikes

and empty glumes (reduced spikes) subtended by
spathes. Spikes with one 2-aexual spkt. sessile on
the bulbous base of the short rachis, 1 empty
basal sessile spkt. and 1 male or neuter terminal
spkt. . . . . — . ...
Clusters of one or few pairs of sessile and

pedicelled spkts. surrounded by an involucre of

empty ones

B. Each spikelet with 1-manv flowering glumes.
Spkts. not articulate on their pedicels or deciduous
with their pedicels, but rachilla usually articulate

above the two lowest glumes (so that when ripe

these two glumes only remain attached to the
pedicel).

Spkts. with only 3 glumes, 1-fld., unilateral

on 3-6 digitate slender spikes . . .23. Cynodon.

Spkts. with more than 8 glumes, 3-12-Sd. sessile

and 2*3-soriate in dense digitate spikes , . 24 Eleusine.
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97. GRAMINEJB. [ PiNHiSBTirif.

Spkts. few-fid. sessile solitary at the nodes of

a spike, with the plane of the spkt.

tangential to the raohis (Wheat) . . * 25. TriticUm.

Spkts. 1-fld. sessile 2-3-nate at the nodes of

a spike, with the plane of the spkt. tan-

gential to the rachis ( Barley

)

. . . 26. Hordeum.

Spkts. 2 miny-fld., with long narrow glumes,
in effuse large paniclea, the flowering

glumes with long silky hairs on the callus . 27. PhragnUtSi.

C. The Bamboos. Spikelets. 1-many-fld. St. 6

Spkts. in loose or dense not globose clusters

not completely whorled round the stiff

rachis. Auricles (of stem sheaths) large,

or if small then branches prickly . . .28. Bantbvua.

Spkts. in very dense globose prickly heads
entirely concealing the nodes of the stiff

rachis. Stem sheaths only slightly aurided . 29. Dendro calamus.

Spkts. in bracteate clusters on a very slender

drooping rachis. Stem sheaths short with
laige fringed auricles . . . .30. Cephalotta*

chywn.

1. Pennisetiim, Per*.

Usually stout grasses, sometimes annual, with spiciforem

inflorescence which is composed of cl asters of 1-3 spikelets.

in an involncel of scabrid or plumose simple or b;-anched

bristles, the whole cluster being articulate on the rachis.

Glumes normally 4. bat I very short or sometimes ; IV
only bearing an ovary.

A very tall stout cultivated annual • • • 1. typhoideum.

Involncel clliata. Bachis of spike glabrous . 2. seiosum.

Involncel densely villous. Bachis of spike
glabrous S. jpediceUatum.

Involncel ciliate. Bachis of spike hairy ,. . ,4. orientals.

Involncel glabrous
. , ... . . .5. parviflorum.

1. P- typhoideum, Rich. Tuti, K. ;
Lendha, S. ;

Bajrii

H.

A striking grass 4-5 ft. high sparinely cultivated in Chota Xagpur,
bearing very dense cylindrical spioiform inflorescences. FJa. Stpt. Fr.

HoiyDec.
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Peknisetum.] 97. GEAMINEM. [3. Paspalum.

2. P. setosum, Rich. Swati, Beng.

A handsome grass 3-4 ft. high (or only 1 ft.) fastigiately

branched above with flaccid leaves §-£" broad and reddish
Bpikes If -2" long witb tufts of barren filiform villous bristles

and a sessile, or sessile and shortly pedicelled, spikelet. Some
of the bristles §" long, red, beautifully plumose except above.

Among rocks chiefly, rather local, abundant in Palamau. Fls. Nov.-
Dec.

BpikeleU usually solitary in the cluster. GL I shorter than the others,
hyaline ; II longest %'f 5-nerved shortly awned, both villous ; III 5-nerved,
3-toothed with very minute bristles or cilia? ; IV and its pale both bristly
at the tip.

2. Setaria, Beauv.

1. S. italica, Beauv. Brba, 8., is a cultivated grass (Italian Millet) but
ifl not largely grown. 2. S. glauca, Beauv, Kukru, K., 6., is a grass 1S''-

2 ft. high occurring among other crops spontaneously but of which the
seed is gathered and eaten. It has inflated leaf-sheaths. Ligule of very
short stiff hairs. Spike dense 2i-3i'' by %' . Invohicel of about 10 long

.
stiff bristles J

v long which are barbed, whereas the bristles of S. italica

are not, or very minutely, barbed. Gl. iy is very hard transversely rugose
and closing round the hard pale and fruit.

3. Paspalum, L.

Paspalum has its spikelet s on one side of a broad flat

rachis ; these secund spikes are usually racemed, or in a

simple panicle. Gl. I is absent, the other three glumeB
correspond with II -IV. of Panicum. The genus contains

important fodder grasses, but some species are poisonous.

1. P. SCrobiculatum, L. Gara Kode, K.j Janhe, S.

A grass 3-4 ft. high with a perennial creeping root, or

annual, with lower sheaths inflated and compressed hairy at

the edges and lignle of long hairs. Spikes about 3 distant

spreading on an angular almost 2-winged rachis.

In ravines and wild. Also cultivated as a CTop. Camp. sayB sown
about beginning of rains on high lands and reaped in November. Fls.

Oct-Nov .

L. 18" by I" glabrous with scabrid margins. Bpikes 3-3£'' base with

ong hairs. Spikelet* 2-Beriate broad-elliptic oblong $*. Gl. II and III
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3. Paspalum.] 97. GRAMI17EM. [4. Panicum

sub-equal membranous with one central and two marginal green nerves, IV

crustaceous in frnit with inflexed margins.

The grain is eaten.

4. Panicum, L.

A large genus of grasses of various habit , a great number

very common as meadow grasses in the rainy season. The

genus is fairly easily recognized by its 4 glumes of which I

is always very small and fewer nerved than the others, II

and III usually sub-equal 3-many nerved, III sometimes with

a M. flower. IV paleate and 2-sexual becoming hard in fruit

and its edges usually wrapping round the hardened pale. • One

section closely resembles Paspalum, in another the inflorescence

is a large effuse panicle. An awn is absent (exc. in P.

Cras-galli) the branches of the panicle are however some-

times produced into an awn-like bristle.

The following are the most striking, common or useful ;

—

A. Spikelets arranged much as in Paspalum. Gl. I

present but very small.

1. P. flavidurn, Betz. A very common grass erect from a geniculate

creeping base. Stem flattened. L. glabrous, ligule 0, represented by long

hairs. Spikes on panicle erect distant much shorter than the internodes

about 1*. Spikelets 2-seriate. CH. IV minutely rugose.

2. P. punctatum, Burm , is somewhat similar but spikes only |* and
internodes not much longer, stem copiously branched from the creeping

base. Tip of spike excurrent seciform. Spikelets sub-globose. Glumes
sub-orbicular. IV granulate as also is the hardened pale.

3. P. javanicum, Poir. Creeping and ascending 1-2 ft. high with

leaves 6-7" by J-l* broad with cordate base, ciliate sheaths, bearded
ligule and conspicuous pubescent nodes. Spikelets l-3eriate or in unequally

pedicelled pairs not closely appressed to the rachis. Spikes |-2" long

conspicuous from the long hairs on the pedicels of the spikelets. Gl. TV
hard rugulose white apiculate.

4. P. Crus-galli, L. 1-3 ft. high, frequent in moist ground, with

several secund spikes 1-3'' long and spikelets 3-4-nate on the rachis.

Easily recognized by the awned Gl. III. Gl. IV shining white.

B. Spikelets very many crowded on a spike-like inflores-

cence (a panicle with very close reduced lateral branches).

5. P. myosur oides, Br., is a very slender grass 3-4 ft. growing in

marshes with shining striate stems, loose glabrous leaf-sheaths, short flat
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4. Panicttm.] 97. GRAMINEJS. [5. Thysanokena.

leaves and very long slender tail-like panicles often 8 or more inches
long, often purple. Spikelets innumerable ovoid ^g" on pedicles -gV'.

6. P. indicum, L. Very similar but spiciform panicles only about
2 lf

. Stems often red. Spikelets 1-2-nate oblong acute iViV'-
0. Spikelets on tbe branches of a decompound usually

open panicle, or branches of the panicle sometimes erect.

(1) Panicle usually contracted with many erect slender

branches.

7. P. miliare, Lamk. Gandli,Gundli, K., #., is a millet 1-3 ft. high,

cultivated in Chota Nagpur rather frequently. L. hairy.

8. P. repens, L., somewhat resembles it but the panicle is sometimes
Somewhat effuse, it is a grass of wet places with a creeping and ascending
stem. L. glabrous or hairy with a ciliate rounded base and sheaths with
ciliate margins. Ligule a narrow coriaceous ring. The short pedicels

have a cupular tip. Spikelets erect. Gl. I truncate.

(2) Panicle usually large and effuse.

9.~P. maximum, Jacqn is the Guinea grass, a native of Afriea. I

grew this successfully in Singbhum, and it is a most nseful fodder. It

is a large perennial, easily propagated both by seed and division of the
roots.

10. P. montaum, Rottb. A oommon forest grass 3-4 ft. with very
•lender stems, short broad leavet 5-6''byf-l'' suddenly narrowed to a
short ciliate base and terminal large effuse panicles 12'' both ways with

gl

very short truncate. Base of leaf "with long ciliae. Gl. I 3-nerved (or 5*

nerved P.B.I.); Gl. JI-III, 5-nerved ; Gl. IV polished brown.

11. P. plicatum, Lamk. A very distinct perennial grass witn broad
plicate leaves somewhat resembling those of a Curculigo and large thyreoid

or effuse panicles of which the branohlets are often produced iato a
bristle. Moist valleys in the hilly forests, rare.

5. Tkysanolcena, Nees.

1. T. AgTOstis, Nees. Dodri, Gara jonor, K. ; Karsar,

S.

A very large grass 5-10 ft. high with stems often \'' diam.,

large broad flat leaves 18* by 3", and large decompound

effuse panicles often 3 ft. by 2 ft. of innumerable minn+~

Bpikelefcs.
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5. Taysanolcena.] 97. GBAMINEM. [6. Abundinella,

On shady elopes, but especially along ravines and water-courses.

Singbhum, Manbhum and probably in all the districts. Fte. May.

Glabrous. L. broadest at the base. Liaule truncate nearly obsolete.

Branches of panicle rather flexuous swollen below and pubescent or

tomentose on the swelling. 61. 1 and II very minute nerveless, III and
IV green sub-equal, IV clothed with white hairs.

Used for brooms. Campbell says that a decoction of the root is used
for rinsing the mouth in fever.

6. Arnndinella, Raddi.

Erect often perennial slender or stout grasses with narrow
leaves and terete spikelets pedicelled and paired along the

nsnally slender and ascending branches of a panicle. Spike-

lets usually inarticulate on the pedicels but with the glumes
I and II sometimes separately deciduous. Gl. IV small thin

articulate and bearded at the base and awned, sometimes 2-

sexual. Gl. Ill male or neuter paleate equalling or rather

longer than I ; II lanceolate or ovate-lanceolate, acuminate or

snb-aristate 5-7-nerved.

1. A. setosa, Trin. Jhara, Motamui jhar, K.

A Cfflspitose slender grass 3-3| ft. with tufted stolonifer-

ous rootstock, smooth glabrous stems, flat and involute

setaceous-acuminate leaves 6-8" (on the stem) and not over J*
broad. Spikelets J" paired in unequally pedicelled pairs on

slender racemes 3" long, these racemed on a panicle 3-5*

long.

Very common and sub-gregarious on dry hills. Fls. Sept.-Oct.

L. ciliate with long rather rigid hairs. Ligule short truncate. Lower
spikelets often reduced to empty glumes. 61. I cymbiform strongly 3-

ribbed awned ; II 5-nerved long-beaked ; III 3-nerved muticous membran-
ous with hyaline pale ; IV &'' with 2 slender tails and a slender $-£*

long awn. Used for brooms.

2. A. brasiliensis, Raddi, has stems 1-5 ft. and stout perennial

rootstock, the panicle attains 18'' and the spikelets, which are £-&'' long,

lack the slender lateral tails on glume IV which bears a solitary twisted
awn.
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6. Abundinella.] 97. GRAMINES. [9. Zea,

It is less common than the last.

3. A. tenella, Nees.. is an annual grass with very small spikelets
under ^j''.

4. A. Walliehii, Nees., is a rather stout perennial 1-3 ft. very dis-
tinct from the others in the short stiff 1-3-nate branches of the panicle
rarely exceeding V long with an angled scabrouB rachis, and in Gl. IV
being nearly or quite awnless, or with a short stiff straight awn. Spikelets
close oiliate.

Oryza sativa, L. Baba, K. (there are various names for different

races), is the rice plant which occurs apparently (or truly ?) wild in marshy
localities. The Kola distinguish numerous distinct races but classify

them generally into Oora or upland, and beta or lowland rice. The
spikelets of Oryza are 1-fld., oblong and laterally compressed with only
2-3 glumes. Gl. Ill much the largest, strongly 3-5-nerved, sometimes
awned. St. 6.

O. granulata, Nees et Am., is a forest grasB with awnless spikelets

in simple racemes and Gl. Ill glabrous and granulate.

Cok Lachryma-Jobi, L. Horeng, M. ; Jargadi,

Gargadi, 8.

A stout very leafy grass easily recognised in fruit by the

oval shining white or grey bodies which are }-J" long

ari'd of almost stony hardness. These are bracts -which enclose

the fern, spikelets and through which the male portion of the

spike projects, they are green and coriaceous in flower.

Common in watery plaoes and also among rooks on northern slopes.

Fls., Fr. Nov.-Feby-

L. 4-12'' by V or more broad M. spikelets 2-3-nate at the nodes of

the rachis, one sessile and two pedicelled with 4 glumes of which III and
IV are 3-androus or empty.

Variable. Prain distinguishes C. gigantea, Roxb. (reduced to a

variety in F-B.L), as a separate species distinguished by the large size

( sometimes 15 ft.) and the numerous male spikelets with Gl. I broadly
winged.

Horses are fond of the leaves, but soon tire of it. A bad fodder.

Zea Mays, L. Jondra, M. Maize, Indian Corn, a native of America, is

cultivated in the rains. The spikelets are uniseiual, the males in terminal

panicles, the F. spikelets are sessile densely crowded in vertical series on

the thick rachis of axillary spikes which am enclosed by several bracts or

3pathes from the top of which the several very long styles and 2-fid Btig-

mas project. The fruits become exserted from the small glumes as they

enlarge.
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97. GRAMINEJS. [10. Poliinia.

10. Pollillia, Trin.

Annual or perennial not very large grasses closely allied

to Ischsemum, with the basal sheaths of the stems often

woolly or villous, leaves narrow or filiform ; and the inflores-

cence densely hairy or silky. Pairs of spikelets in spikes

which are usually clustered sub-digitate and erect. Gl. 4, 1

dorsal ly flattened or concave, with a narrowly inflexed

margin throughout, rarely both I and II sub-couvex (vide

pedicellata); II keeled acute ; III hyaline ciliate paleate

usually flowering ; IV very short, hyaline or reduced to a

dilated base of the long twisted exserted awn. Pale as short

as the ovary. Stigmas long.

Section Dichanthium of Andropogon resembles Poliinia in

habit, and may be distingn • *hed by the sessile and pedicelled

spikelets being dissimilar,

A. Glume II with a slender short awn. Gl. Ill
obsolete.

One spikelet sessile. Gl. I truncate; IV 2-

toothed '
. , . 1. articulata.

Both spikelets pedicelled. Gl. I 2-toothed; IV
entire. . ..... 2. pedicellata.

One spikelet sessile. Gl. I forked . . . . 8. ciliata.

B. Glume II not awned.

Glumes I and II equal. Spikes 2-12 usually over
3'' long . 4. argentea.

Gl. I shorter than II. Spikes 2-4 distant under
3'' long 5. Cwningii,

1. P. articulata, Trim.

An erect tufted grass 1-2 ft. high, very slender with
filiform leaves. Spikes 1-2^" usually numerous. Spikelets

tViV' brown. Gl, 1 narrowly truncate, keels villous below
with white hairs; II glabrous except the margins; IV
narrowly oblong 2-fid or 2-toothed, awn very long ciliate.

palea (sometimes described as Gl. Ill; short broad.

Common. Fla. Oct.-Nov.
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10. Pollinia.] 97. GRAMINJEM

2. P. articulata, Trin. Var. pedicellata (F.B.I.).

A very common erect tufted grass varying from 4-6" to

18-30" very similar in general appearance to the last with

grey-brown spikes in a contracted raceme and pairs of pedi-

celled spikelets, TV long ; both rachis and pedicels with long,

white hairs. Spikelets lanceolate brown. Gl. I coriaceous

shining narrow lanceolate scarcely or not at all flattened,

forked at the apex, dorsally hairy, margins ciliate ; II scarcely

keeled slightly hairy, minutely 2-toothed at the apex with
a very slender awn i" long more or less.

Very common on half-bare soils of hard clay associated with Laggera
flava, Vicoa, etc. Fls. Oct.-Nov.

Spikes .6-10, 2-2f long. Gl. IV redticed to the narrow base of
he long twisted ciliate awn which is about f long. Pale oblong about
To" long.

The description of 1. P. articulata is taken from the F.B.T., it will be
Been that this plant differs materially from that description and hence
I have kept it quite distinct. The stem and leaf-sheaths in both are
glabrous. «

3. P. eiliata, Trin., is a much-branched straggling grass which is not
common. The base of the leaf is conspicuously constricted above the
sheath. Spikelets t" long narrow pale.

4. P. argentea, Trin -

A tall slender grass 4-5 ft. with flat leaves and spikelets

in 4-10 shortly racemed (sub-digitate) brown spikes with
long awns. Spikes usually 4-7" long and spikelets sub-
secund. Gl. 1

J" brown narrow-oblong, villous, with nerves
obscure ; IV of two very slender hyaline lanceolate lobes and
a long awn -§*.

Common in open forest on dry and stony soil. Fls. Nov.

Perennial with short rootstock. Stem and sheaths shiny. L. 1-2 ft.

hy xVi" with scattered long soft hairs towards the base, tip filiform.

Gl. II as long as I, keeled, glabrous outside, ciliate on the incurved
margins ; III (or pale of IV ?) nearly as long as II, linear with incurved
margins and sparsely-villous above, brown.

5. P. Cumingii, Nees. Lopud Dumbu, K,

l|-2 ft. high with a perennial stout stoloniferous root-

Btock, very slender stems, short fiat leaves and spikelets in
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10. Pollinia.] 97. GRAMINE&. [11. Ischium.

slender rarely more than 2 terminal brown or yellow-brown

spikes 1-3J" long.

On damp soil, sites of deserted villages, otc Fls. Oct.

L. 3-4'' by i'
;
. Ligule short truncate, glabrous. Rachu and pedicel*

compressed with long brown hairs on the edges. Spikelets nearly $".

GL I brown silky, tip truncate with short hairs ; III absent; IV reduced
to a long bent awn with 1-2 short hairs at the base.

A good fodder grass.

11. Iscbaemum, L.

Ischaemum differs from Pollinia in the usually very few
spikes, sometimes solitary, and 1, rarely more than 3 on the

common rachis (vide also P. Cnmingii); in the pedicelled

spikelet being usually dissimilar to the sessile spikelet, and in

the much larger Gl. IV and its pale. The spikelets nearly

always bear both a male and a 2-sexual flower. I. angusti-

folium is intermediate between the two genera, and should, I

think, more naturally be in Pollinia, it differs only by the
large pale of the Gl. IV.

A. Sessile and pedicelled spikelets alike. Spikes 1-4

on a peduncle. Sheaths at base of stem woolly.
L. under £" broad 1. angustifoliwn*

B. Sessile and pedicelled spikelets more or less

dissimilar (sometimes alike in rugosum). Sheaths
at base of the stem not woolly.

1. Spikes 2-3 (rarely many in hirtum).

Gl. I dorsaliy hairy; II not winged. L. £*

broad .2. hirtum.

Gl. I glabrous or villous ; keel of II winged • . 3. ciliare.

Gl. I glabrous at back, transversely rugose,
broad .4. rugosum-

2. Spike solitary. Spikelets over J* long,

second .... .... 5. laxum.

1. I. ailgUStifolium, Sack. Syn. Pollinia eriopoda*

Hance. Barchon, K. ; Bachkom, S. ; Sabai, bhabar, H.

A tufted grass 1-2 ft. high with long drooping wiry
leaves when old and clothed with wool at the base of the
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tuft. Spikes terminating filiform often branched peduncles,

rachis glabrous but joints clothed with dense long yellow or

brown hairs which almost conceal the spikelets which are

§-£" long with a hard callns and 1 or 2 very fine awns.

Both spikelets similar or only differing in the number of

nerves and teeth of Gl. I, which is 5-7 nerved and with

2 or 3 small teeth, the back with a tuft of long brown hairs

on the lower 'half, incurved or inflexed margins "s\ vh brown
ciliffl below and tip microscopically ciliate.

Common and often gregarious in open forest in Singbhum, less so in

other districts, but largely cultivated on the northern slopes of the
Rajmehal hills, esp. near Sahibganj. Fls. Feby.-June. Seeds May-July.

Rootgtock stout Very young leaves flat and erect, soon becoming
concave or involute and harsh and often attaining 3 ft. in leneth, strongly-
nerved, glabrous except at the ciliate mouth of the sheath. Ligulc of
hairs. Gl. II cymbiform with mid-rib excurrent into a small point or
a short slender awn half as long as the glume, faintly 3-or sometimes 5-

nerved, scaberulous on the keel above and margins ciliate towards the
tip, dorsally hairy below. Ill wrapping round the M. fl„ hyaline, elliptic
£" long, sparsely ciliate above, its pale shortly stipitate oblong finely

ciliate. St 2. IV narrowly lanceolate condnplicate about |* long includ-
ing its very slender awn, its pale broad-oblong densely ciliate at the

. obtuse tip, nearly as long as the glume. St. 1-2, style -arms very Ion?
and slender.

Sabai grass is the mrst important economical grass in our area.

It is used locally for string, ropes and mats, and is largely exported
for paper making. It has been an important source of Forest revenue
in Singbhum and from 1901 to 1903 yielded 42,000 rupees net revenue
annually. Fire protection, and the improvement of the more valuable
Sal crop, is however reducing the outturn from the reserves. It is entirely
useless for fodder. It is easily grown either from seed or division of the
roots.

The other species of Ischasnmm are quite unimportant.

I. laxum, Br., a forest grass 3-4 ft hieh is known in Kol as raboga,
but I am not aware that it is put to any use.

I. hirtum, Hack., is chiefly found on rocks in streams, and
i. rugosum, Balisb., in rice fields.

12. Pooronatherum, Beauv.

Spikes solitary terminal on slender peduncles. Spikelets

sessile and pedicelled similar, except that the pedicelled is
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12. POGONATHEETTM.] 97. GRAMINEJS. [13. IHPEEATA.

smaller, or sometimes Gl. Ill present in sessile and not in
pedicelled. Glumes usually only I, II, and IV present in
both. I, narrow ob-ong, obtuse tip with a tuft of hairs,

membranous 2-4-nerved ; II, longer Ty hyaline with stout
mid-rib terminating in a very long slender awn, tip of glume
ciliate ; III (if present), hyaline, paleate. male ; IV, very
narrow 2-toothed with a very long slender awn, its pale
broadly ovate-oblong hyaline wrapping round 2 stamens and
the minute ovary which it much exceeds. Styles long slender,

just exserted from the pale.

1. P. saccharoideum, Beauv. Bonga carec', S.

A tufted much branched and very leafy elegant grass
1-2" ft. high with firm slender almost woody stems from a
perennial rootstock. L. 1-2* long linear sub-erect scabrid.

Peduncles, filiform very numerous narrowly sheathed, mouth
of sheath ciliate. Spike |-2" very slender terminating in

the pencil of awns, 2 from each spikelet. Awns f-1" long.

Very common and sub-gregarious along hanks overhanging streams

Fls. April-May.

13. Imperata, Cyrill.

Spikelets in pedicelled pairs in very close spiciform pani-
cles silvery white from the long callus hairs exceeding the
spikelets. Glumes 4 membranous awnless. I and II lanceo-
late hairy ; III hyaline much smaller , IV smaller than HI.
St. 1-2.

1. 1, arundinacea, Cyrill. Ohero ghas, 8.

A common grass 1-3 ft. high with erect flat leaves, con-
spicuous at the end of the hot weather especially after juugle
fires by its silver-white spiciform panicles with the dark
anthers and stigmas among the hairs. Stems thickened or
tufted below, pubescent or almost woolly, glabrous above
except at the bearded nodes. Panicle 3-6" long.

Especially on open loamy ground where it may become gregarious.

Fls. April-May.

It can be used for paper-making.
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14. Saccharum, L.

Tall perennial grasses with very long basal leaves and

leafy 8tems and minute spikelets in very large dense decom-

pound silky panicles, the branches., erect . in bud and fruit,

spreading in flower, articulate. Spikelets awnless or Gl. IV
shortly awned, geminate, sessile 2-sexual and pedicelled

female, rarely both pedicelled and 2-pexual. Glumes 4, III

empty; IV shortest flowering with a hyaline pale, or pale

o. St. 3. Lodicnles cuneate. Stigmas laterally exsert.

(The awned glume IV in Borne varieties of S. arundinaoeum breaks

down the only distinguishing character between this genus and Erian-

thus.)

o. L. mostly \" broad or more, margins not convolute.

L. very broad. Gl. I glabrous Cultivated only . 1. ojficinarum.

I,. |—-2'' broad. Panicle branches 3-9 " long, white
' *

or grey with Glume I finely pointed, its hairs about

twice the spikelet ... . . 2. arundinacewn.

L. \'' broad. Panicle branches 1-3" purple with GL
I obtuse 3. Narenga.

b. L. under V broad, margins convolute. Hairs of

spikelet many times as long as the spikelet . . 4. spontaneum.

1. S. oflicinarum, L. Ak. H., 8. The Sugarcane is sparsely

cultivated on irrigated lands.

2. S. arundinacetim, fctz. Sar (arrow), S.

A very large stout grass attaining 20-30 ft. in favourable

situations, with solid stems V' diam. or more, glabrous

below the panicle and with glabrous nodes. Panicle 1-2 ft.

(2-4 ft. in the Duars) grey silvery with a glabrous rather

angular rachis ; rachis of spikes, pedicels of spikelets, and

back of Gl. I with long dense silvery hairs 1-2 times as long

as the spikelet which is f-£" long, narrow-lanceolate with

acuminate or sub-aristate glumes.

In low ground in some of the larger river valleys, e.g., the Sone in

Palamau, the Ganges in Santal Parganahs, and the Fatlai E. in

Koderma. Fls. Fr. Sept.-Jany.

L. sometimes 5ft. long with very stout mid-rib and serrulate cutting

margins, ligule very short truncate, month of sheath with dense villous
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hairs. Pairs of spihelets rather distant. Ql. I 3 faintly 5-nerved
acuminate or cuspidate ; II 1- or sometimes 3-nerved sparsely scaberulous
and ciliate on the slightly excurrent nerve ; III hyaline very acute ; IV
hyaline ciliate very shortly but distinctly awned.

The Bolid stems are used for making arrow shafts by the Santals,
Camp., and for the walls of houses. The leaf sheaths give a fibre.

Note.—This is Var. ciliaris of " Bengal Plants " which differs from
typical arundinaceum in the less effuse (sub-fastigiate) panicle, and it

might be added in the much shorter stouter internodes between the
spikelets, but it appears to differ from Roxburgh's S. Sara in the absence
of the long flagellum of the panicle-spathe, and in the shorter and less
finely-acuminate spitelets, though 61. 1 and II are sometimes sub-aristu-
late.

3. S. Narenga, Sack.

A stout grass 7-9 ft. high with a stout horizontal root-

stock and numerous solid stems \" diam. densely hairy at the

nodes and silky below the panicle. Panicle 1-1| ft. purple,

the rachis scaberulous and bearded at the nodes, hairs on
rachiB of spikes and pedicel and callns not or only slightly

exceeding the spikelet which is xt'tV l°ng> glnme I brown
oblong obtuse not dorsally hairy.

In damp valleys both outside and inside the forests. Fls. Aug.-Nov.

L. 1-3 ft. by !' with scabrid margins, sheaths hairy, ligule
hard with long hairs from the base. L. below the panicle reduced to a
brown sheath with villous margins and setaceous point. Branches of
Panicle 1-4-nate, lower often compound, f-2 " long. Spikelets quite
awnless.

Used for rough mats, ceilings, etc., also for arrows.

4. S. spontaneum, L. Puyal, K.\ Kariba, M. ; Khans,
H.y Beng.

A graBS 5-7 ft. high with solid stems but much more
slender than either of the preceding, easily recognised by its

very narrow leaves with incurved or rolled up margins and
the white silvery narrow panicles 1-2 ft. long with the
callus hairs many times as long as the small spikelet.

Along water courses and swampy ground, common. Pis. Aug.'Oct.
Ft. Bept.-Dec.
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Stems silky below the panicle. Mouth, of sheath woolly, ligule mem-
branous. Branches of panicle 3-4)'' more or less whorled on the

silky rachis and articulate to it. Glumes usually 3 only, outer sub-equal

hyaline hardened below, 3rd shorter, pale ciliate.

Used for thatching and brooms, and the panicle for decorating the

hair at the Kol dances. The long callus hairs waft the seed to immense
distances.

JSrianthns fastigiatus, Nees. A grass 2-8 ft. high is recorded by
Prain from Chota Na^pur.

16. Sorghum, Pers.

Tall grasses with broad fiaj; leaves and spikelets in large

terminal leafless panicles with snb-verticellate branches

which are naked below, spikes pedancled on the

branches or terminating them with few (rarely 7-8 prs.)

large more or less dorsally compressed. spikelets. Tips of the

branches and joints of the spikes not bearded, the latter

truncate. Pedicels filiform. Gl. I of sessile spikelets coria-

ceous with margin narrowly indexed above, involute below ;

II awnless ; III hyaline 2-nerved ; IV entire or 2- fid and
awned.

Perennial. Panicle lax, rachis of spike

fragile. Spikelets reddish . . 1. halapense.

Annual. Panicle dense, rachis of spike

tenacious. Cultivated . . .2. vulgare.

Perennial. Panicie lax. Sessile spikelets

black shining .3. fulvum,

1. S. halapense, Pers. Syn. Andropogan halapensis.

Brot.

A grass 3-6 ft. high with creeping rootstock, glabrous

except above the ligale of the leaves. L. 6-10" by £".

Panicle reddish 8-10" with 1-3-nctely wnorled spreading

branches 2-3" long. Spikes with 3-4 prs. of spikelets.

Pedicel half as long as the sessile spikelet.

Along rivers, not very common. Fls, Nov.-Dec.

lie ve
Us of

572

Margin of leaf scabrid. Ligule very short or a row of short hairs,

sheath hairy above the ligule. Axils of panicle-branohes with a thioken-



16. Sobghum.] 97. GRAMINES.

ing and ciliate. Joints of rachis and pedicel margined ciliate, Sessile
spikelet £-£", Gl. ' I appressed silkily-hairy ; embracing the
others, usually faintly 6- (5-11-) nerved, somewhat shining. II sub-
coriaceous, keeled above ; IV ovate obtuse, awned or not. Pedicelled
spikelet narrow-lanceolate, 61. 1 glabrous 5-9-nerved.

The grain is eaten, in fact, it is considered to bo the wild ancestor of
the cultivated S. vulgare. The spikes are sometimes reduced to a single
fertile and two pedicelled spikelets.

2. S. vulgare, Pere. Syn. Andropogon Sorghum, Brot
;

Gangai, X. ; Juar, 8.

A very stout cultivated grass -with broad leaves and a
large usually white panicle, the latter usually sub-effuse in
the Chota Nagpur form but the whorls of branches very
crowded, pedicelled spkts. usually neuter, much narrower
than the very broad female and their pedicels very short.

Joints of the spikes not easily separated, leaving a ragged
scar at the tip.

Sparingly cultivated. Usually reaped in Nov.

8pikes several on the fleyuous branches which are whorled or not*
Rachis compressed. Axils of spikes villous. Scar when spkt. is removed
from its pedicel truncate hairy. Gl. I pale 10-nerved villous apiculate with
incurved margins ; II, 7-nerved ; III, white-silky ; IV, 2-fid, awn short £*.
Terminal spikelets ternate, 2 pedicelled.

3. S. fulvum, Beauv. Syn. Andropogon serratus, Thunb.

A tall tufted perennial grass 6 ft. high with sheaths

villous on one side and villous at the nodes, leaves with long

hairs at the base. Brown or black shining spikelets in short

spikes at the ends of filiform sub-verticellate branches which
are arranged in a sub- simple lax oblong panicle about 9"

by 3".

Rocky shady forests in Singbhum and Santal Parganahs. Fls. Nov.

L. on stem 9"-2£ ft. by f-$" with prominent white mid-rib.

Rachis and branches of panicle often flexuous. Spikelets 3-4

prs. about £", terminal with 2 pedicelled spikelets, rachis of spike
compressed bearded with brown hairs. Sessile spkt. Gl. I coriaceous
ell. obtuse polished 6-7-nerved ; II polished somewhat keeled 7-nerved
compressed bearded with brown hairs. Sessile spkt. Gl. I coriaceous
ell. obtuse polished 6-7-nerved ; II polished somewhat keeled 7-nerved
glabrous, margins involute ; III hyaline nerveless, villous at the convolute
tip ; IV, small hj aline hairy, 2-toothed with a \" long bent awn or
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16. Sosghum.] 97. GBAMINE&. [17. Chbysofogo*.

awn of lower apikelets obsolete. Pedicelled spikelet pale with brown hairs
pedicels over half as long as the sessile spikelet bearded.

(N. B.—The Flora of India describes Gl. II as 1-nerved and IV as
shortly awned or awnless.)

17. Chrysopogon, Trin.

A genus closely allied to the last (which usually has the
terminal spikelets ternate) but with all the spikelets ternate,

and with the tips of the branches of panicle and joints of

spikes bearded. Spikes consisting of a central sessile her-

maphrodite and two pedicelled male or neuter spkts., the

triplets arranged on the articulate branches of a terminal

panicle (occasionally 1-3 prs. of spikelets added, on the

lower branches). Spikelets more slender and less hardened
than in Sorghum. Gl. I 3-many nerved ; II sometimes awned,
keeled j III smaller hyaline • IV awned or reduced to an awn.

I. Pedicel3 of upper spikelets half as long as
sessile spikelet or longer.

Slender grass under 2 ft., spikes solitary

on panicle branches . . . . 1. aciculatus.

Stout grass, spikes solitary on panicle
branches, pedicel densely rusty villous 2. lancearius.

Stout grass, spikes 2 4 on the panicle
branches, pedicel ciliate or glabrous . 3. Gryllus.

II. Pedicels less than half as long as the sessile

spikelet.

Pedicels with villous margins. Panicle
not secund...... 4. monticola,

Pedicels not villous on margin. Panicle
secund 5. polyphyllus.

1. C. aciCulatllS, Trin. Syn, Andropogon aciculatus,

Retz. Chora kanta, Vern.

A small grass 12-18" high with creeping stem and short

densely tufted leaves 1-5" by J-^". Panicle usually turning

purple 1-3" with capillary branches.
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17. Chbysopogo*.] 97. GBAMINEM. [18. Andbopogoh.

A weed of damp and heavily grazed lands, and a pest from the small
awns sticking to the clothes. The leaves which lie olose to the ground
escape to a large extent the lips of cattle.

Fls. Aug.-Nov.

2. C- lancearius, Stapf. Syn. Andropogon lancearius,

Hook.f, Korpo dumbu, K.

A large coarse grass -4-6 ft. high with very leafy stems
minutely downy above, leaves 18"-2 ft. by 1-1|" broad (J-
!* F.B.I,) with minutely spinnlose cutting edges, and
oblong panicles 8-12" long with whorls of numerous capil-

lary sub erect branches 2-4" long which exhibit the charac-

teristic clavate oblique brown-bearded tips on the fall of the
spikelets. Gl. I of pedicelled spikelet with a slender awn
over |* ; Gl. IV of sessile spikelet with an awn l|-lf"
silky.

Usually in shady positions on rocky slopes. Fls. Sept. Ft. Oct.-Nov.

L. glabrous minutely acaherulous above with very broad white mid-ribi,
sheaths compressed, ligule of short hairs. Spikelets %' long very narrow ;

Sessile with long (short FB. 1.) callus pungent with a barb of brown
hairs, Gl. I convex with ciliate margins ; II broadest but strongly late-
rally compressed with a mid-rib and hyaline margins, brown hairy on the
upper half and with a slender hispid awn §'' ; III sparsely silky. Pedir
celled-spikelet-with compressed pedicel about half as long as the spikelet,
8ubterete ; Gl. I 5-7-nerved convolute with awn over £'' ; II hyaline
3-nerved; III nerveless sparsely villous j IV similar but narrower. St. 3.

A good fodder.

3. C. Gryllus, Trin.

A stout tufted grass with leaves up to \'' broad, glabrous or hirsute
with serrulate margins, panicle :-8'' with branches 2-4'', their axils
bearded and with 2-4 spikelets $-%" long. Awn of Gl. IV of sessile
spikelet from minute to 1£" (F.B.I ) and Gl. I of pedicelled spikelet
acuminate or aristulate, the pedicel glabrous or only thinly ciliate.

Jaepur, Wood.

Two other large grasses of this genua called Andropogon monticola.
Schult Var. Trinii of F.B.I. , and A. polyphyllus, Back of F.B.I, occur
in Chota Nagpur (vide Prain, " Bengal Plants ). The former varies from
li-4ft.high.

18. Andropogon, L.

Habit various. Pairs of spikelets (sessile and pedicelled

dissimilar) similar to one another in many- rarely few-jointed
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18. Andbcpogon.] 97. GRAMINEM

spikes wlrcti are simple or branched and clustered solitary or

half verticellate on the rachis of a diffuse panicle, rarely

rachis abbreviated or spikes digitate (when it resembles

Ischeemum), or panicle contracted. Sessile spikelet 2-sexnal,

glumes 4, outer largest mnticous 3-many-nerved, median

nerve sometimes evanescent, II empty keeled rarely with a

straight awn ; III much smaller hyaline empty ; IV flowering

often very narrow or reduced to the geniculate awn, St. 3,

styles distinct.

f . Spikes solitary. Peduncle enclosed in a spathi-

form sheath. Internodes and pedicels villous.

Annual tufted slender 12-18". Ped.

Bpikelet smaller than the sessile one 1. exUis, Hochst.

Perennial, branched upwards, l-3ffc., spike
1-2'. Sessile spikelet

the pedicelled .

smaller than

II

III

IV,

2. fastigiatvs, 8w.

3. fovenlatus, Dei.

4. apricus, Trin.

tensely tufted, 1-2 ft. Spike 1-1£".

Spikelets H' sub -equal .

,
Spikes digitately 2-nate. Common pedunole

with a spathiform sheath ....
Spikes sub-digitately fascicled. Pedicels and
internodes compressed with translucent

centre. Tufted rarely 1 ft. Spikes 1-2''
. 5. pertutus, Willd.

Spikes racemed or panicled.

a. Pedicels and internodes of spikes compressed
with thickened margins and translucent

centre.

1. Spikes with more than 5 prs. of spkts.

Joints cup-shaped. Base of panicle

branches ciliate and bulbous . . .6. intermedins, Br.

2. Spikes with fewer than 5 prs. of spkts.

.Joints truncate, base of paniole—
branches ciliate, not bilb us.

Herbaceous, not fastigiata, L.linear . 7. micranthus. Kunth.

Suffruticoae, fastigiately-branched. T.

linear-laueeolate 8. assimilis, Steud

b Pedicels and internodes of spikes terete,

Panicle 1-2''. Branches subsolitary, spikes

£-f
7 with spkts. almost to their base . 9. foscwularis, Roxb.
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Panicle 6-12''. Branches many whorled
naked below with a long slender termi-
nal spike. Spkts. muricate . . 10. sqnarrosus, L.

Only apricus, intermedins, assimilis, and Bquarrosus are further
dealt with.

4. A. apricus, Trin.

A csespitose slender grass 3-6 ft. high branched above.

Branches with slender peduncles sheathed at the base and
bearing geminate reddish spikes 11-2" long with long awns.
Joints of spike and pedicel of ped. spkt. clothed with long
hairs below, expanded above into a funnel-shaped 2-toothed
limb.

A very common and abundant grass in poorly stocked forest. Fls. Nov.
Culms yellow. Cauline (eaves 10-2CT by £" thinly hairy on the ribs

above, often pubescent beneath, ligule short scarious truncate.
8e$sile spihelet, Gl. I f linear-oblong truncate 3-nerved en each side of
the infolded centre, margins strongly inflexed ; II hyaline 1-nerved with
fine awn |*j IV hyaline 2-cloft with an awn 1" long or more. Ped. ^pikelet

Gl. I flat 9-nerved 2-cuspidate usually with a scabrid awn i4"; IV finely
awned, with 3 st. and a 3-fid quadrate scale.

6. A. intermedius, R> Br. Sudugan, M.

A very variable grass 3-7 ft. erect or with decumbent
base, and rootstock usually densely clothed with buds. .Nodes

(especially above ) nearly always with a dense ring of hairs,

and leaves with long hairs near the base or hairy. Panicle
usually small 2f-4'' but attaining 10" in some varieties,

branches slender usually opposite and decussate with a bolbous
base, spikes usually simple towards the end of the branches,

f-f long, joints fragile. Sessile spkt., callus shortly hairy,

Gl. I to'F na* °bl0I1g 5-7 -nerved often pitted, margins involute

with smooth or scabrous keels j II faintly 3-nerved keeled
;

III hyaline ; IV an awn s~§".

A very common forest grass, sometimes Only 9 7 to 2 ft, on dry open
ground and up to 7 ft. in valleys. Fls. Nov.-Feby.

The smaller varieties aro apparently annual.

L. 1-2 ft, by §-|* broad usually keeled bblow, tips filiform, sheaths hairy
above, in one variety very loose and hairy throughout. Ligule very short
with long hairs. Panicle often red, rachis and branches glabrous but
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18. And^opogon.] 97. GRAMINEJE. [19. FIetebopogok.

usually with long villi in the asils, tips ^of joints and pedicels truncate,

margins hairy. Gl. I cf ped.-spikelet, 5-9-nerved often with a small circular

pit.

8, A. assimilis, Steud.

A very distinct grass with creeping rootstock well marked

by its Lard almost woody slender polished stems, short leaves

and diffuse short pyramidal panicles 2-3" broad and long with

few-fid. spikes |-§* long on filiform peduncles.

Valleys. Fls. Oct.-Nov.

Often sarmentose and proliferOtxsly branched, nodes bearded. Lower
leaves broad, upper linear 3-4''. Nodes of panicle and rachis of spike and
pedicels of spikelets hairy, Spikelets 2-3 prs, with usually tefmihal

ternate. Joints and pedicels slender villous ending in a minute cup.

Sessile spkt., til. I 2-5- usually 4-nerved, margins incurved, keels ciliate ;

IV a slender awn under \" . Ped. spkt., Gl. I \" 5-7-nerved lanceolate

acute.

10. A. squarrosuS £•/• Syn. A. muricatus, Retz. Sirom,

S.; Kns-Kns, Eng.

The sub-genus Vetiveria, Hack, is raised to generic rank by Stapf and
the name becomes V. zizanioides, Btapf.

A tufted perennial grass 3-5 ft. high with stout spongy

aromatic roots and rather rigid sub-erect glabrous leaves 1-2

ft. with scabrous margins. Panicle 6-12'' with many whor-

led spreading or ascending branches terminated by a long

many jointed spike. Joints and pedicels filiform (not channel-

ed) with truncate tip not bearded. Callus of sessile snikelet

Blightly beardedrGl. I coriaceous with muricate keels ; II

coriaceous 1 -nerved, keel muricate ; III lanceolate acuminate

2-nerved ; IV linear-oblong mucronate or shortly awned.

Chiefly in low open ground, no* very common in Singbhum. Common
in Manbhum, Camy^ifrequent in other districts.

The dried roots jtre well known, being the material of which Khus-
Khus tatties are made.

19. Heteropogon, Pers.

Sessile and pedicelled spikets very dissimilar, m terminal

solitary many-jointed spikes, the lowest two or mox-e pairs of
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19. Hethbopoqon.] 97. GRAMINE&. [20. Cymbopogow,

sessile spikelets differing from all the upper ones, closely
imbricate, male or neuter, Sessile spikelets sub-terete or Gl.
I dorsally flab ; II obtusely keeled ; III hyaline ; IV reduced
to a long stout awn.

1. H. COntortus, Roem t Syn. Andropogon contortus, L.
Sauri M.; Saiyu, Ho.; Sauri ghas, S. ; Chorant, Khatw.
Spear grass.

A well-known grass 1-3 ft. or in fertile ground 5 ft. high,
with leaves scabrid above, ligule membranous truncate ciliolate

and spikelets in dense imbricate spikes terminating in the
long twisted awns of the sessile spikelets which are furnished
with a pungent callus bearing a barb of stiff hairs.

Gregarious. Throughout Chota Nagpur esp. on the hills, but also in
open ground in the valleys. Fls. SepL-Dec. Fr. Oct.-Jany. but all the
fruits may not become detached until March.

Used much for thatching. The young grass is a fair fodder, the old
grass is also used for fodder but only because there is often nothing
better, it causes a reddish colour in the dung of horses, and sometimes
Eevere ulceration (from the spears) in the gums of cattle and horses. It
is a pest to forest officers from the barbed callus penetrating the clothes
and flesh. The awns, as in other awned grasses are very hygroscopic and
by their contortions and the barbed callus the fruits readily penetrate to
a position favourable for germination.

20. Cynibopogon, Stapf.

Usually tall perennial often scented grasses. {Spikelets

paired sessile and pedicelled, in shorfc spikes which are

geminate and usually divaricate on a slender often very
short peduncle which is sheathed by a spathe. One or more
of the sessile spikelets at the base of the spike different

from all the others. Spathes with their geminate spikes
variously arranged in racemes and panicles, each order of

branching being in its turn sheathed by a leaf or bract.

Spikelets several pairs. Sessile spikelets above the lowest

fern, or 2-sexual, dorsally compressed, Gl. I. flat, with
indexed margins and often winged keels, sometimes grooved
or pitted, awnless ; II cymbiform, keeled ; III oblong
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20. Cymbopogon.] 97. GBAM1NE&. [21. Apluda.

hyaline ; IV narrow hyaline 2-cleft and awned, •pale minute

or 0. Pedicelled spikelet male or nenter.

1. C, Martini, Staff. Syn. Androposfon Schcenanthus,

L. (F.O.I). Sail tati, K.\ Naiiha dudbi ghas, S. ; Rusa oil

grass.

A tall sweet-scented grass 6-8 ft. high with glabrous,

straw-coloured leafy stems with flat leaves 6-12'' by \-\" with

a rounded or sub-cordate base. Geminate spikes divaricate

or deflexed on a short peduncle from a spathe f-V long,

forming a copious narrow leafy pauicle. Gl. I of sessile

spikelet (except the lowest) channeled below the middle and

with a rib On the inner side opp. to the channel.

Fairly common from Singbhum to the Santal Parganahs. Chiefly in

fcheytflleys near watercourses and on the northern or shady aides of

hills in tne forest. F1b. Nov.-Jany.

L. smooth below, with scabrid margins above. Spikes |-f" joints^"

S-toothed villous, terminal spikelets 3-nate. Sessile-spikelet ^", keels of

Gl. I winged above j keel of Gl. II also slightly winged above ; IV an awn
i-V long, its very narrow base with 2 filiform lobes. Gl. I of ped.

spikelet 8-10-nerved.

The source o* the oil known variously as Eusa, Palmarosa or East

Indian Geranium, i" the yield from the fresh grass is about "3 to '4

percent." Stapf.

21. Apluda, L.

Spikes of only 1 joint in copious leafy and bracteate pan-

icles; rachis or joint (sometimes considered as the thickened

pedicel of the upper spikelet) stout, - easily recognized by its

curious shelf-like base on which the lower (or sessile) 2-

sexual epikelet is seated and bearing a terminal male or

neuter epikelet. In addition to these is a third

basal and sessile spikelet reduced to an empty glume (usually

hard-coriaceous) faintly 2-nerved and lateral to the plane of

the other two. These three spikelets are subtended by an

awned bract separated from them by a very short internode,

the whole clustf r is on a slender pedicel. Pedicelled clusters

several in a fascicle with often small bract-like scales at the

base and some of the clusters reduced to single glumes, the
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21. Apluda.] 97. GBAMINEM. [22. Akthistibia.

whole fascicle in a spathe, and the spathes on branches of a
lower order. The perfect spikelets consist of Gl. I coriaceous

many-nerved ; II boat-shaped, keeled, gibbous ; III M.
hyaline, St. 3; IV small hyaline 2-sexual.

1. A- varia, Each. Sub.-sp. aristata, Each. Tati, K.
;

Dhudhia sauri, S,

A tall grass often 6-8 ft. with a rather stout perennial

rootstock, flat leaves 12-18" often 1" broad and glume IV
of the perfect sessile spikelets with a geniculate awn j-J* long.

A very common forest grass. Fls. Nov.

In sub.-sp. mutica Gl. IV is very rarely awned. I am not sure whether
this occurs in our area, iut there are two varieties which look very
distinct in the field, viz., one in which the small few-fld. spathes, which are
often purple, are closely arranged on a spike, and another in which the
spathes with dense clusters of spikelets are widely separated on the
usually flexuous rachis.

22. Anthistiria, L.

Tall grasses. Spikelets in capitate spikes, the four lowest

bract-like, male or neuter, in a whorl or decnssate pairs

and forming an involucre to one or few sessile 2-sexual

spikelets and two or more pedi celled spikelets. Spikes sub-
tended by a bract or spathe, fascicled, the fascicles panicled or
Bub-solitary on the branches of the copious panicle. Sessile,

spkt. linear-oblong, Gl. I coriaceous not keeled ; II coriaceous

3-nerved, keeled ; HI hyaline 1-nerved ; IV usually reduced to

a very long and stout awn, or awn 0. Ped.-spkt, male or
neuter awnless.

A. Spikes in globose or fan-shaped fascicles.

Perennial. Involucral bracts or spikelets -£-£" 1. imberbu.

Annual. Involucral bracts or spikelets $-±" 2. ciliata.

B. Spikes on Blender peduncles, one or few together
from a spathe, in large slender panicles 3. gigantea.

1. A. imberbis, Retz.

A leafy grass 5-6 ft. high with leaves about"-JL* broad and

with the spikes in spathaceous fascicles on short capillary
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22. Anthistibia.] 97. GRAMINEM. [24. Eleusinb.

Btalks in the axils of leafy bracts, Ihe globose or fan-shaped

fascicles panicled. Spikes inside the involucre reduced to one
sessile and two barren slender pedicelled spikelets. Sessile

fertile spikelet brown with an awn 2'' long,

Nalas and depressions, chiefly on the shady sides of hills. Fls. Nov.

Bristles on spikelets and spathe, if present, few.

2. A. ciliata, L-

Somewhat resembling the last or weak and somewhat
Ifcrambling. Spikelets and spathes nnder the spikes usually

clothed with numerous tubercle-based bristles and spikelets

much smaller than in last. Awn 1-1|".

Moist errassy places. Fls. Nov.

8. A. gigantea, Gav. Kus ghas, S.

A very large ca33pitose grass 10-20 ft. high with stout

rootstock, flatteued stems, and markedly equitant leaves 2-5 ft.

fey §-*f'
' with scabrous margins. Panicles very long slender

with nodding branches. Involucral spikelets §-§*. Fertile

spikelets 2-3 densely rufously hirsute.

Along nalas and ravines, not very common. Fls. Nov.-Dec.

L. glabrous. Callus of sessile spikelet pungent barbed with rufous

hairs, so that the ripe fruita become a pest in places where it is frequent.

Awn usually absent.

Cynodon dactylon, Pers. The Dub grass although of

little forest value deserves notice as being probably the best

fodder grass, at least for horses, in India;

It is a prostrate and ascending somewhat glaucous grass with short

stems and markedly distichous short leaves with a hairy ligule. The
gpikelets are minute A-rV' secund in 2-5 digitate spikes 1-2'' long on a
Blender erect peduncle and with very slender rachis. Glumes 3 only, I

and II empty ovate with scabrid keels, III larger ovmbiform awnleBS
with scabrid keel and margin

Comparatively scarce in Chota Nagpur, usually in damp sandy place&.

JBleusine Coracana, Goertn, Iri, Ho ; Kode, K.8., is a grass very
toommonly cultivated for its grain. It is 1J-3 ft. high with compressed
stems and 4-6 digitate stout usually incurved spikes. It is rather stringy

as a fodder. A. wild species E. aegyptiaca, Desf., with more slender spikes
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24. Eleusine.] 97. GRAMINEM. [28. Bambtjsa.

\-\" long and spikelets at right angles to the rachis, is said to be a good
fodder by Campbell. It is a common grass flowering in the rains.

Triticum vulgare, Vill., the wheat, is only very sparingly culti-
vated, and Hordeum vulgare, L., the Barley, more frequently, both
more especially in the plain at the foot of the Palamau hills. Barley
may be distinguished from the bearded wheat (which is the only variety
I have seen cultivated) by the spikelets being 2-3-nate in the hollows of
the rachis and by there being only 3 glumes (of which 2 are empty).
In Triticum the spikelets are solitary and 3-more-fiowered above the
empty glumes. The lateral spikelets in Hordeum may be imperfect.
There is no special Kol name for either.

27. Phragmites, Trin.

1. P. Karka, Trin. Jankai K, The Reed.

A very large grass 10-20 ft. high with rather cIosb

jointed hollow leafy stems, often widely spreading by means
of stolons and its creeping roots. L. stiff erect distichous 16*

by 1". Panicles very large and compound, grey or brown
with innumerable slender rather large spikelets terminating
the' very slender branches. Racbilla joinied between the
glumes and with long silky hairs above glume III.

Watery places, sandy beds of nalas and rivers, frequent. Fls. Nov.-
Dec.

L. with scaberulous margins. Panicle 12-18" by 9-12" Spikelets
with several glumes, I and II empty persistent, unequal, 3-nerved ; III
largest $-£* long lanceolate, 3-nerved acute, others aristulate, all widely
spreading in fruit.

The stems are made into shepherd's pipes, and are used for preparing
fish traps (Kumbat, K.) The tender shoots are greatly appreciated by
horses but produce diarrhoea in excess.

28. Bambusa, Schreb.

Large bamboos, ceespitose or not, stem sheaths very
broad. Transverse veins of leaves reduced to a pellucid dash
or dot. Spikelets capitate in panicled spikes, 1-many-ftd.
Lowest 1-4 glumes empty. Fl.-glumes ovate lanceolate with
2-keeled palea, uppermost imperfect. St. 6. Ovary oblong or
obovate with hairy tip, stigmas 2-3. Pericarp thin adherent.

A. Branches below unarmed.
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28. Bambusa.] 97. GUAMINEM.

Spikelets terete.

Stems offlspitose. Palea cymbiform. An-
thers obtuse . . . . . 1. Tulda.

Sterne ecattered. Palea ovate. Anth. tips

long apiculate or penicillate . . .2. nutans.

Spikelets compressed. Culms often yellow . 3. vulgaris.

B. Stems with armed often leafless branches at
least below . . . . .4. arundinacea.

1. B. Tulda. Roxb. Pepe siman, K. (/. Gamble), Makor,
Mai Pah.

A large caespitose bamboo 2-4" diam., internodes 1-2 ft.,

white-ringed below the nodes, with walls
£-J'' thick. Stem

sheaths 6-9" by 8-10", narrowed upwards, tip rounded or sub-
triangalar ; blade hairy within with long-fringed auricles. L.
6-10" by f-lf", base rounded.

Cultivated, and perhaps wild in the Santal Parganahs (but see remark
under B. nutans.) Fls. sporadically and gregariously.

L. glabrous or hairy beneath, glaucescent. L. sheaths with an oblong
often long-fringed auricle. Spikelets 1 -2 bracteate polished, sessile, 1-3'

long, in" distant loose heads or half whorJs on the glabrous branches
of the panicle. Empty glumes 2-4, Fl.-glumes 4-S, £-1" long with many
distinct nerves. Keels ciliate, tip penicillate, 3-5-nerved between the
keels.

Used for building and basket making.

2. B. nutans, Wall.

Thi» bamboo is scarcely distinguishable without flowers from the

last, it is said however to be recognized by the scattered culms and to be
less hairy and bristly than B. Tulda. A bamboo common on trap rocks

in the Bajmehal hills and cultivated by the Paharias agrees in these

particulars with B. nutans better than with B Tulda, but it is evidently

the species from the S. P. which in the Cal. Herb is called B. Tulda by
Gamble. B. nutans is ordinarily considered to be confined to the Hima-
layas and Assam. My field notes are as follows :

—

Culms about 3-47 diam. with internodes 187 not caespitose. Stem
sheaths 8-12'' densely covered with black deciduous bristles at back.
Blade triangular " acuminate with rather small fimbriate auricles. L.

softly downy (white when dry) beneath, with scaberulous margins, ending
in a twisted scabrid point. Base generally obtuse or sub-acute, not
cordate, rarely rounded but attenuate into the distinct

-J-''
petiole j nerves •

8-9 each side of mid-rib.
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28. Bambusa] 97. GRAMINEJE. [2D. Dendbocalamus.

3. B- Vulgaris, Schrad. Bansini. Beng.

A commonly cultivated bamboo in gardens, sometimes -with the stems
a bright golden yellow. Nodes with a hairy ring. L. tesselate with the
pellucid cross nervules hairy benep.th when young, leaf-sheath appressed
white ha:ry. Culm-sheath* clothed with brown hairs, blade 2-6" by 4",

base with rounded falcate fimbriate auricles

4. B arnndixiacea, Willd. Katanga, Katam madh, K.
Ketua, Beng.

A very large bamboo densely caaspitose and with numerous
horizontal branches below, which, as well as many of the
other branches, are armed with recurved thorns. Internodes
usually short usually about 1 ft., sheath about as long much
over-lappiDg at the base and open above, young densely
yellow- hairy, blade short 2" up to 4". L. rather short 2|-7*

long nearly or quite glabrous, their sheaths pubescent.

"Wild along ravines in Singbhum. Brandis says that it apparently
flowers gregariously every 30 years or so. A large number of clumps came
into flower in Dehra Dun "in 1907 in April, and fruited July, the panicltf
occupying the whole culm.

L. with 5-6 prs. nerves* each side of the mid-rib, ending in a short stiff

filiforifc point. Clusters very large and dense about 1-1£'' by 1-1£" close.
Spkis. \-% " long. Lodicules and keels of the pale bearded.

29. Dendrocalamus, Nees.

1. P. strictttS, Nees. Bnru Madh, or Mat', K.. S.

A more or less caaspitose bamboo 2-3" diam. Young
Rtems glaucous with a waxy bloom, old yellowish green.
Lower stem-sheaths 3-12" narrow, blade not very distinctly
differentiated triangular, not or scarcely auricled. Leaf*
sheaths rou^h-hairy or glabrous, blade |-1" broad glaucous and
softly hairy beneath. Fls. in prickly heads, hairy. Empty
glumes 2 muticous (Gamble says spinescent), upper two
flowering spinescent.

Hill forests, very common. Fls. sporadically every year in Nov, Decid-
uous.

Culms sometimes nearly solid. Internodes 12-18". Stem-sheaths
glabrous or covered with harsh hairs, striate, top rounded ciliate. X. with
rounded base and a fine twisted tip ; nerves* 3 -6 each side of mid-rib,
transverse nervules rednced to pellucid dashes.

585



29. Dendbocalamus.] 97. GRAMINEM. [30. Cephalostachyum.

A very strong useful bamboo, but the Singbhum culms were not
favourably reported on for lance shafts by Messrs. Manton & Co. to whom
some specimens were sent by Mr. E. R. Stevens. The new shoots are

eaten.

Var. sericeus, Munro (Sp.) only grows on Parasnath. It is distin-

guished by having softly silky spikelets and obtuse anthers, the anthers

of the type being apiculate.

30. Ceplialostacliyum, Munro.

1. C. pergracile, Munro.

A handsome csespitose bamboo with culms about 2" diam.

Stem sheaths light brown deciduous 5*6", young with felted

deciduous shining black hairs without, blade triangular

acuminate only 2", felted within towards the base, with densely

fimbriate setose sometimes reflexed auricles, ligule hardly any.

L. 8-10" by 1-1 1" with twisted tip and soabrid margins.

Sides of valleys in Singbhum but rare (Luia in the Kolhan, Kiringka

Lor in Porahat).

Wall of culms very thin. L.-sheaths with closely ciliate margins and
with long set® or bristles above when young. Pellucid nervules usually

joining two tertiary nerves. Inflorescence (fide Gamble) a large panic 1 e

with verticels of long drooping filiform npikes, bearing distant broad heads

of spikelets supported by small chaffy sheathing bracts ; the rachis very

Blender, wiry, thickened abov*, and 1^-2" between the cluster*. Fafe

long, apex deeply bifidlymucronate.

The green culms split and crack in drying in Chota Nagpur, but
Gamble says they are used for building in Burma.

* Note.—The " nerves " refer to the stronger nerves each side of

the mid-rib.



APPENDIX I.

THE BLAZES OF TREES.

In marking trees for felling among the tall stems aud
numerous valuable species of the Eastern Himalayas, the

writer found the blaze a most useful subsidiary character for

determining species, where the foliage of the trees could

not be clearly distinguished from that of their neighbours in

the tangle of verdure overhead.

By the blaze is meant the mark made by removing a
piece of the bark off the truuk by a downward stroke of a
cutting instrument. It is not however easy to put into writing

all that may be learnt in the act of cutting, and the following

is an incomplete and merely preliminary account of the

blazes of a few of the Chota Nagpur species. Incidentally

it may be remarked that the blaze is often a useful way of

determining the species of trees which compose a freshly

cut stack of fuel.

The characters chiefly employed are :—
(a) Colour and surface of the outer dead bark, and its

thickness.

(b) Thickness of the bark as a whole.

The thickness of the bark, both (a) and (&), varies with
the age of the tree as well as with the species, so that no
absolute measurements can be given.

(c) The feel of the cut, or its texture. Some barks, foe

instance, are stringy like the Sal, others give a distinctly

gritty cut, as in Litseea semecarpifolia (not a tree of our
area), others a cheesy out, others are very hard.

(i) The colour of the blaze. This may be uniform, or

more frequently, the successive layers of the bark which,

owing to the cylindrical form of the trunk, can all be
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exposed in one cut, are somewhat differently coloured. The
colours are always enumerated from the outside inwards,
ending with the colour of the freshly exposed wood if

characteristic. If the colours of successive layers alternate,

the word banded, is employed. Thus the alternation of

successive layers of bast fibres and phloem parenchyma may
produce a banded red and white. Owing, presumably, to

oxidation of cell contents, the colour of the blaze darkens
after a time, but in some cases this is so rapid that the
change is visible immediately, and the colour may turn from
light to deep brown in about a minute. The Cordis are a
good example.

ANONACEiE

Alphonsea ventricosa. Bark smooth, thin. Blaze thin

brown layer, then white.

Miliusa velutina. Bark grey, rather cracked, moderately
thick to thick. Blaze dark-brown, then thick ligbt-brown or

dirty brown with lighter streaks. Wood white.

Polyaithia cerasioides. Bark not thick, rongh, grey.

Blaze deep brown then yellow, only the yellow notictable in

young trees.

Saccopetalum tomentosum. Bark brown, nearly smooth
or, in old trees, fiuted. Blaze, thin outer brown layer, then
narrowly banded yellowish or light brown and white. Wood
white.

LAURACEJB.

Litsaea polyantha. Bark smooth. TSlaze somewhat
grating, a mixture of brown and white.

BIXACEJE.

Cochlospermum Gossypium. Bark thick, fluted. Blaze

deep brown and rather hard outside in old trees, light brown
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streaked with white in young trees, a thin layer near the

cambium with orange-coloured juice. Wood very porous.

Flacourfcia Ramontchi. Bark nearly smooth. Blaze
rather hard, pale brown.

SAMYDACEjE.

Casearia graveolans. Blaze streaked yellowish and white.

Wood pale.

Casearia tomentosa. Bark cinereous, rather rongh, thick.

Blaze hard, pink or in old trees, crimsou
}
with thin bands of

pale brown, inside pale yellowish, wood yellow.

DILLENIACEE.

Dillenia aurea. Blaze dark-erirason, usually with a light

crimson border inside and out. Wood brownish.

Dillenia pentagyna. Blaze light crimson, then white or

streaked light crimson and white.

MALVACEAE.

Bombax malabaricum. Bark very thick, young spinous,

old flaky. Blaze soft, dark pink, streaked with pale pink
aud white.

Kydia calycina. Blaze white, faintly pink at the

margins.

TILIACE E, /

Grewia asiatica. Bark smooth thick. Blaze thin brown
outer layer, then light pink streaked white, the harder and
softer bast tissues distinctly zoned.

G. elastica. Baik as in type. Blaze pink (or in old trees

reddish-brown), thinly banded with white, with well-marked

pores, rather fibrous, scarcely distinguishable from the last.
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Q. elastica can usually bo distinguished by the red bark
on the twigs.

G. laevigata. Bark grey smooth, with slight horizontal

Btipular ridges. Blaze soft thick white with streaks of light

brown.

STERCULfACEJE.

Stercnlia colorata. Bark smooth light-grey. Blaze
white with thin yellow margins, somewhat streaked cream
or yellow.

EUPHORBIACEJ!.

Biscbofia javanica. Bark smooth. Blaze pink streaked

with darker pink.

Bridelia montana. Blaze similar to B. retnsa.

B. retnsa. Bark nearly smooth in young, flaky in old

trees, moderately thick. Blaze dark crimson or red.

Glochidion Gamblei ? (vide p. ) Blaze deep crimson,

white inside.

G. lanceolarium. Bark grey striate smooth. Blaze thin,

brown or grey outside then a delicate pink, then white or

yellowish-white in centre.

Phyllanthns Emblica, Outer bark very thin papery.

Blaze deep crimson, hard.*

Trewia nudiflora. Bark light grey* old flaking in thin

patches. Thin raised stipular lines on the branches and
young stems. Blaze pale yellow or nearly white, hard with

a thin outer chlorophyll layer.

(This tree has often a remarkable resemblance to Gmelina
in bark, blaze and leaves. The latter tree has no stipular

lines and the cat is much softer.)
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OCHNACEJE.

Ochna sqnarrosa. Bark smooth, light. Blaze hard dark

pink finely streaked "with white, then white.

BIJRSERACEE.

Boswellia serrata. Very thin grey flaky outer bark with

a chlorophyll layer beneath. Blaze flushed with light and

darker pink, from it exudes small drops of resin.

Garuga pinnata. Bark pale grey, slightly flaky on old

trees. Blaze with a thin or thick (according to age) deep

brown outermost layer (dead bark), then pink or deep crimson

often white streaked, rather hard. (According as to whether

the particular portion of the tree blazed has recently shed its

outer layer of bark or not, a chlorophyll layer or the deep

brown outer layer is present.)

RUTACE.4E,

iEgle Marmelos, var. (vide p. 2 17). Bark light grey.

Blaze harsh, light brown.

MELIACEE.

Amoora Rohituka. Bark smooth. Blaze thick crimson

with bold white streaks.

Cedrela Toona. Bark brown-£rey flaky. Blaze first

dark brown (outer dead layer) then bright crimson, streaked

with white which rapidly turns yellow, then soft whitish,

then (on the wood) yellowish.

Soymida febrifuga. Bark dark brown, splitting into

oblong flakes.
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WACARDIHKE.

OdiDa Wodier. Bark cinereous, flaky on old treea

below. Blaze rather hard, margin dark brown, then bright

crimeon streaked pale pink or white.

Semecarpns Anacardium. Blaze deep red, rather thick,

then (wood) white.

Spondiaa mangifera. Bark smooth very thick. Cat
rather tongh but not hard. Blaze pink or light red alterna-

ting with narrow zones of lighter pink.

SAPIffDACE.fi.

Sapindus detergens. Bark grey slightly "fluted, thick.

Blaze crimson, delicately zoned with few white streaks.

Wood brownish.

Schleichera trijnga. Bark thin. Blaze very pale pink
slightly mottled yellow darkening to brown.

CELASTRACEJE.

Elaeodendron glaucum. Bark grey nearly smooth thin

(bnt see note). Blaze rather hard, dark red, then (wood)
white. The cnt is followed almost immediately by a flow

of water from the lower edge of the cut.

Note.—A tree of 4£ ft. girth had hard somewhat thick red brown
outer layer, then whitish, and wood reddish.

Siphonodoo celastrineus. Bark grey slightly rough.

Blaze thin grey layer, then yellow, then (wood) white.

Zizyphus Jujaba. Bark grey rough. Blaze thin, brown,

then thick dark pink.

Z. xylopyra. Bark thuu Blaze crimson streaked with

white. Wood white.
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MIMSiCBA.

Acacia arabica. Bark cinereous, rather cracked. Blaze

very hard similar to A. Catechu but lighter pink. Wood
white.

A. Catechu. Bark black or cinereous thick cracked.

Blaze very hard, outer dead bark (thickness very variable)

vandyke brown, inner deep pink.

Albizzia Lebbek. Bark cinereous not very thick. Blaze

red.

A. odoratissima. Bark smoothish. Blaze thick, very

deep crimson, then (wood) white.

A. procera. Bark pale green or white, or in old trees grrey.

Blaze with a green chlorophyll layer, then red in old trees.

CJESALPINIACEiE.

Bauhinia malabarica. Blaze thin, light brown (outer

dead bark), then light bright pink.

B. purpurea. Blaze brown, then with or without a pink

band, then pale yellow rapidly darkening slightly zoned with

white parenchyma, then paler and nearly white, then in

center (wood) yellowish.

B. racemosa. Blaze dark pink.

B. retusa. Blaze thick, dark grey brown (outer layer),

then very palo piak.

B. variegata. Blaze pale pink or flesh-coloured, turning

darker pink on exposure.

Cassia Fistula. Bark smooth, pale or white. Blaze
rather hard, red brown slightly streaked.

PAPIMOXACEjE.

Dalbergia lanceolaria. Blaze with a thin chlorophyll
layer, then cream rapidly turning bright yellow-brown, then
(wood) white.
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D. latifolia. Bark grey fluking. Blaze cream-coloured
or white streaked with a cream or yellowish tint, rapidly
turning yellow-brown.

^
Erythrina suberosa. Bark hard, brown Anted, yery

thick. Blaze light yellow, then dark yellow.

Ongeinia dalbergioides. Blaze finely closely streaked
with crimson or blood-red on a white ground. A red juice

soon exuding from the cut.

MYRTACE.E.

Barringtonia acutangula. Bark thick dark grey distinct-

ly furrowed on old trees. Cut cheesy. Blaze pink..

RHIZOPHORACEE.

Carallia integerrima. Bark rugose thick. Blaze red-

brown, outside with cheesy cut, then harder, pinkish-brown,
inside (wood) hard dirty white.

CONRRETACEE.

Anogeissus latifolia. Bark white. Cut rather soft.

Blaze, a thin chlorophyll layer; then brown-pink, than pale
yellow or white, center (on wood) pale brown.

Terminalia Arjuna. Bark pale. Blaze with thin outer-

most layer, then crimson distinctly zoned, then an inner white
border surrounding the yellow-brown center.

T. Chebula. Bark flaky. Blaze hard deep grey-brown
outside, then reddish-brown or red, then yellowish.

T. tomentosa. Bark cinereous, thick. Blaze as in T.

Arjuna.
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CORNACEtE.

Alangium Lamarckii. Bark very pale brown or grey,

slightly longitudinally cracked. Blaze thin, narrow dark
brown outer layer, then pale yellow.

ARVUACEi;.

Heteropanax fragrans. Blaze thick cheesy, yellowish.

ULMACEjE.

Celtis tetrandra. Bark smooth pale with faint stipnlar

lines. Cut hard. Blaze wbite copiously sprinkled with
brown dots and transverse lines. Center white.

A chlorophyll layer is present where the bark has been
recently shed.

Holoptelea integrifolia. Bark pale or cinereous smooth or

somewhat flaky, thick when old. Blaze cream-coloured
streaked with light brown. (The white and cinereous barked
trees may be different species or varieties, vide p. 389.)

MORACt£.

Most species exude a milky juice on being bUzed.
Artocarpus Lakoocha. Bark grey flaky in small scales.

Blaze red, immediately followed by drops of white milk.

Ficus nervosa. Bark smooth grey. Blaze hard, brown-
ish. Cut followed by a flow of water and latex.

F. retusa. Bark smooth, thick. Blaze reddish, streaked.

Cut followed by a flow of latex.

Streblus asper. Bark light grey. Blaze, outside a thin

chlorophyll layer, then white, followed by a gradual darken-

ing and a slight exudation of small drops of latex
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SALkACEE.

Salix tetrasperma. Bark (in old trees) fluted. Blaze
thin pink band, then white.

SAPOTACEiE.

Trees of this family yield a milky latex on being blazed.

Bassia latifolia. Bark nearly smooth brown. Blaze thin

brown, then rather thick or thick red. From this latex

oozes out from tubes visible to the naked eye.

EBEWCEE.
Diospyros cordifolia. Bark dark very rugose.

D. montana. Bark light-coloured, smooth grey or red-

dish. Blaze rather thick, -yellow, gradually deepening on
exposure to brown, wood cream coloured.

D. sylvatica. Bark smooth black or black and white
(latter perhaps due to a parasite or epiphyte). Blaze light

brown then white.

D. tomentosa. Bark black rough. Blaze chrome-
yellow. The bark and blaze of D. melanonylon is similar.

D. variegata (p. 411). Bark smooth. Blaze pink.

OLEACEE,

Linociera intermedia. Bark brown, slightly flaky. Blaze,

mottled brown, yellow lind white, then white.

Schrebera swietenioides. Cut cheesy. Blaze pale yellow

and white.

APOCYNACEjE.

Most species exude a milky juice on being blazed.
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Holarrhena antidysenterica. Bai'k thick smooth. Blaze

brownish exuding latex from the layer next to the wood.

Wrightia tomentosa. Bark rough with lenticels only.

Blaze soft, thin chlorophyll layer, then nearly white or a

pale greenish -brown with copious latex. Wood white.

BIGNONIACEJ].

Stereo3permnm chelonoides. Bark grey nearly smooth.

Blaze with thin.grey outer layer, then thick pale yellow or

cream-coloured layer distinctly zoned with thin hard and soft

layers.

BORACINACE £ (Cordiaceae),

Blaze at first nearly white, quickly turning brown in all

the species examined.

Ehretia laevis. Bark smooth pale grey or white. Blaze

white with small brown streaks on the inner side. The whole

quickly darkens and the inner bark turns deep brown.

VERBEMCEE.

Gmelina arborea. Bark light grey, sometimes lightly

transversely furrowed, flaky in isolated light coloured patches

when old, thick. Blaze with a thin chlorophyll layer, then

thick pale yellow with rough cut, then white with soft cut.

Inside (on wood) yellowish.

Premna flavescens. Blaze white slightly streaked with

yellow.

Premna latifolia. Blaze white.

Vitex glabrata. Bark pale. Blaze nearly white.

V. pedunculata. Blaze light yellow or cream turning

darker on exposure, inside light brown.
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RUBUCEtE.

Adina cordifolia. Bark light-coloured, patchy. Blaze,

outermost layer brown or absent (from exfoliation), then pink

with an inner white border. Center (on wood) yellowish.

Anthocephalns Cadamba. Bark brown. Blaze, outer

dead layer brown with patches of red, then thick yellow -

brown, then white.

Gardenia turgida. Bark white. Blaze with a chloro-

phyll layer, then white with yellow specks. Wood cream-

coloured.

Hymenodictyon excelsum. Bark dark grey, rugged,

thick. Blaze deep brown, then soft pale pink streaked white,

inside yellowish. Sometimes the blaze is nearly white,

streaked brownish-red or yellow.

Ixora undulata. Blaze pink, then white.

Morinda tinctoria, Bark grey, fluted. Blaze grey brown,

then whitish, center (on wood).

Nauclea purpurea. Bark smooth. Blaze light yellow,

turning brown.

Randia dumeterum. Bark nearly smooth, thick. , Blaze

cheesy pink.

Stephegyne parvifolia. As in Adina.

Wendlandia tinctoria. Blaze light rose-coloured, then

white (on wood).

APPENDIX II.

GLOSSARY OF BOTAtfSC\L TEilBIS USED IN THE
FLORA.

Abruptly acuminate, passing suddenly into a tapering

point at the apex.
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Accrescent, continuing to grow ; enlarged.

Achene, a dry 1-seeded carpel of an apocarpous fruit, e.g.,

the pips of a strawberry.

Achlamydeous, without covering, a term applied to a

flower devoid of any perianth.

Acicular, needle-like, long slender and rigid.

Acropetal, with the youngest organs nearest to the apex.

Aculeate, prickly, usually applied to somewhat carved

prickles like those of a rose and which are not morpho-

logically branches.

Acuminate, ending in a tapering apex.

Acyclic, not arranged in whorls. A term applied to the

parts of a flower when these are arranged spirally on the axis.

-adelphous, combined in groups.

Adherent, when the members of a flower become united

in the course of growth to the members in a different whorl

and of a different character, e.g., when the stamens become

united to the corolla. Cp. coherent.

Adhesion, the state of being adherent.

Adnate, see adherent. Adnate anthers, see Anthers.

Adventitious, not arising in the regular order from the

growing apices but subsequently and irregularly.

Albumen, a general name for the nutritive tissue stored

up in a seed outside the embryo, whether endosperm or peris-

perm. Albuminous, containing albumen.

Alternate, the position of lateral members on an axis when
neither opposite nor whorled.

Amphitropous, said of an ovule which is curved round so

that one end approximates to the other. Funicle dorsally

attached.

Anatropous, an atropous ovule is an ovule inverted on the

funicle or stalk in such a way that though the nucellus
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remains straight the miciopyle is directed towards the point
of origin of the funicle which is adherent to the side of the

ovule. Vide also Ovule.

Androecium, a collective word for all the stamens in a
flower.

Annulus, a row or gronp of specially thickened cells on
the sporangia of many ferns.

Anterior, the side rembte from the parent axis, the ventral
side. The antithesis to posterior. Unless twisting of the
pedicel has taken place the arterior sepal or sepals of a
flower in an inflorescence will be the lower sepal or sepals,

the upper one or ones will be called posterior and the side

ones lateral.

Anther, that part of the stamen which contains the pollen.

In Angiosperms {vide Introduction, p. 49) it usually consists

of 4 cells, loculi or pollen sacs (microsporanuia), one pair on
each side of the anther constituting the "anther-lobes." The
cells or loculi often coalesce so that only 2 or even one cell

is present in the ripe anther. When the loculi lie their

whole length on the relatively broad connective, which then
appears as a continuation of the filament, the anther is called

adnate. When the filament appears to end at the base of the
anther, the latter is called innate. If the anther swings free-

ly on the top of the filament, it is called versatile.

Apetalous, without petals or corolla.

Apocarpous, see ovary.

Areola, a space marked off from the rest by some line,

nerve, colouration.

Aril, an envelope which grows up from the base of the
seed and more or less completely covers it. It is usually
fleshy, e.g., the flesh on the Litcni seed, the red covering on
the Kujri (Celastrus paniculatus) seed.

Arietate, awned.
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Ascending, becoming erect from a prostrate or sub-pros-
trate base.

Asperous, rough with small papillse.

Atrophy, the partial or complete suppression of a member.

Auricle, an ear-like appendage.

Awn, a rigid very fine or almost hair-like terminal appen-
dage, e.g., the appendage ou the ears of barley or the terminal
twisted appendages of the Spear-grass.

Axil, the upper angle formed by an axis and a lateral
member, such as the angle formed by a leaf-stalk with the
stem from which it springs.

Axillary, situated in an axil.

Axile, situated round an axis. Axile ovules are those
situated on the, column passing vertically through the center
of an ovary, which column may be either a free axis 02
formed by the meeting of the internal walls of the ovary.

Axis, any member which bears lateral subsidiary members
may be called the axis of such subsidiary members.

Baccate, berry-like.

Balsam, a resin dissolved in an ethereal oil.

Bark, all the tissues alive or dead situated outside the
cambium ring.

Basal-nerved, with several equally, or sub-equally strong
main or primary nerves starting from the base, cp. penni-
nerved. See also >iervation.

Basifixed, fixed by the base to the stalk. Cp. peltate, dorsi«
fixed, etc.

Bast, a system of tissues distinct from the Xylem or wood
and in Dicotyledons lying mostly outside it. The tissues of
most economic importance in the Bast are the fibres which
yield such materials as jute, hemp, and other textiles,
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Beaked, provided with a firm excurrent solid or narrowly

tubular prolongation which is often sharply marked off from

the body of the organ. (The term is not applied to leaves.)

Berry, typically a fleshy indehiscent fruit with many
seeds. The covering or pericarp consists of a thin skin or

epicarp, a fleshy portion or mesocarp, and sometimes a firmer

hard inner portion or endocarp. Where however the endocarp

becomes stony or hard the fruit becomes a drupe. Examples

of a berry are the Jamun (Eugenia), MehrJi (FlacourtiaJ,

Brinjal (Solanum). The term is sometimes extended tc

include fruits which are not typical berries but which resemble

a berry in most characters.

Bifid, 2- fid, divided into two parts about half-way down.

Binate, 2-nate, two members arising together from the

same point.

Bi-pinnate, pinnate with the pinnas, or some of them,

again pinnate.

Bi-piunatifid, pinnatifid with the segments again pinnatifid.

Bisexual, 2-sexual, containing both fertile stamens and

carpels with ovules.

Blade, the expanded part of a leaf, bract, etc., as distinct

from the stalk.

Bostryx or Bostrychoid cyme, see Helicoid cyme

Bract, a reduced leaf. Bracts are usual on an inflores-

cence and often bear a flower in their axils.

Bract eole, small bracts occuring on the axis of a next

higher order than that on which the bract is situated. If

bracts and bracteoles appear to arise from the same axis, the

bracteoles will usually be in a different position, thus in

dicotyledons if the bract is ventral the two bracteoles if

present are usually lateral,

Bullate, raised between the nerves.

Caducous, quickly falling off.
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Calycine, resembling a calyx in texure rather than petals.

Calyptrate, falling off as a cap without expanding, e.g.,

the petals of many vines.

Calycnlus, (1) a calyx-like assemblage of minute leaves

subsidiary to the true calyx and outside of it or (2) a calyx-

like organ, e.g., in some Loranthacese of which the morphology
is doubtful, and may be a part of the torus (as in Escholtzia).

Calyx, the outer of the floral envelopes where these are

differentiated into calyx and corolla. The term is also used
where the inner floral envelope or corolla is considered as

suppressed. See Flower.

Calyx-tube, the tube or cup formed by the cohesion of the
leaves of the calyx. Also applied to an annular zone of the
torus which grows up and bears the calyx or sepals, and
frequently other members such as petals, etc., on its edge, see

however, Hypanthium.

Campylotropous, see Ovule.

Capitate, clustered together into a head or ball. (2)
Knoblike.

Capifcellate. in the form of a very small knob.

Capitulum, a head of flowers.

Capsule, a form of fruit which becomes dry when ripe

and opens by two or more valves.

Carpel, the modified leaves which bear the ovules. The
carpels occupy the center of the flower when present {e.g., in

female oi hermaphrodite flowers) and together form the

ovary, q. v. See also Intro., p. 49.

Carpophore, the axis of the ripe ovary from which the
separate ripe carpels are sometimes pendant.

Caruncle, a peculiar growth at the apical or micropylar

e nd of the seed.

Catkin, a peculiar form of inflorescence consisting of an
elongated axis clothed with bracts in the axils of which are
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1- rarely 2- sexual flowers usually without, or with very

inconspicuous, perianth. The whole inflorescence is deciduous

iu one piece.

Caudate, furnished with a long slender tail-like tip.

Chartaceous, paper-like in texture.

Clad ode, a leaf-like branch of only one internode, e.g., the

so-called " leaves " of Asparagus.

Clavate, club-shaped.

Claw, the narrow or stalk-like base found in some petals.

Coccus, one of the lobes of a fruit, each of which is

usually derived from a single carpel of the ovary, and when
ripe, becomes more or less detached from the other cocci and
often from the floral axis. Cocci may be dehiscent or indehi-

scent.

-coccous, in composition, e.g., 5-coccous means composed

of 5 cocci.

Columella, a term applied to the persistent axis of the

fruit from which the rest of the fruit falls away in some cases

when ripe.

Commissure, the plane of division between two carpels in

Umbelliferous fruits.

Complicate, folded together lengthwise upon itself.

Compound, composed of two or more similar parts, thus

a compound leaf is composed of two or more separate leaflets,

a compound inflorescence of smaller inflorescences.

Connate, united one to another. The term is used of

similar parts only, such as sepal to sepal or petal to petal, etc.,

e.g., the petals of the Cotton plant ; but the union of dissimilar

parts, as, e.g. t petal to sepal would be termed " adnate."

Connivent, weakly cohering or adhering.

Contorted, applied to a bud in which the parts have their

margins overlapping and are at the same time rolled up.
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Convolute, rolled up.

Cordate, shaped like the conventional heart (as on playing
cards), or with the base heart-shaped.

Corolla, one of the envelopes of the flower and a collective
name for the petals. The corolla if present is usually situated
within the calyx, but rarely the calyx is absent. It may
usually be distinguished from the calyx not only by its posi-
tion but by its peculiar texture and colour, e.g., the red petals
of a rose.

Corona, a ligular outgrowth from the corolla or petals on
the inside which sometimes appears like a second corolla, e.g.,

in Pancratium and Daffodil.

Corymb, a form of inflorescence in which the several
branches or flower-stalks arising at different levels reach more
or less the same level at the top.

Costa, see Nervation.

Cotyledon, a leaf present on the embryonic plant while
yet in the seed. The cotyledon (in Monocotyledons) or coty-
ledons (in Dicotyledons and Gymnosperms) in some species
never expand but are absorbed by the germinating plant, in
ether species they appear above ground as the 6rst green
leaves of the plant. Vide Intro., pp. 49 and 53.

Cusp, a short hard point or tip ; sometimes also used in
the sense of a short pointed tip from an otherwise obtuse leaf.

Cuspidate, furnished with a cusp; in the second sense
sometimes used as a short expression for abruptly acumi-
nate.

Cyclic, with the parts arranged in whorls, not spirally.

Cyme, a system of branching in which the main axis
ceasts to grow or terminates in a flower, the secondary or
lateral axes from beneath the apex continue to grow beyond
the parent axis and may be likewise superseded by branches or

axes of a higher order. Cp. raceme.
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Decandrous, 10-androus, with ten stamens.

Deciduous, falling off, cp. caducous.

Decimate, inclined to one side, and often ascending at the
tip.

Decompound, very much and repeatedly branched.

Decumbent, having the lower part.s prostrate.

Decurrent, prolonged downwards from the base.

Decussate, in planes at right angles to one another.

Definite, not varying in number.

Deflexed, bent downwards.

Dehisce, to open by the separation of the walls or valves.

Dehiscent, dehiscing when ripe.

Dentate, with teeth projecting more or less perpendicularly

from the margin.

Denticulate, with little teeth, or points along the margin.

Depressed, sank in.

Diadelphous, 2-adelphous, in two bundles. A term

applied to stamens which are grouped into two lots ; one lot

may, however, contain only one stamen.

Dichasium, a cymose method of branching in which each

axis ends in a point or flower from beneath which a pair only

of opposite lateral branches arise.

Dicoccous, 2-coccous, consisting of two cocci.

Didymous, consisting of two equal or similar connected

halves or lobes. In the case of anthers, the term is especially

applied to those with two rounded lobes without separating

connective.

Didynamous, in two unequal pairs.

Diffuse, lax and spreading.

Digitate, spreading like the fingers of the hand. In the

case of digitate leaves, each leaflet is properly provided with
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a short stalk or petiolule, if this is absent the leaf is palmate-

ly compound or palmati-partite. (q. v.).

Dimerous, 2-merous, with the parts in pairs.

Dimidiate, half wanting or rudimentary, or appearing to

be so.

Dimorphic,, occurring in two different forms. Syn.
Dimorphous.

Dioecious, where the sexes occur on different individuals,

the male flower on distinct trees from the female, as, e.g.,

usually in the Papaya (Uarica).

DiplostemoUoUs, with the stamens in two whorls, those of

the outer whorl opposite to the sepals, those of the inner

whorl alternate with them.

Disc, a swelling or swellings, sometimes glandular, of the

torus inside the calyx and usually inside the androecium.

Disciform, disc-like in the popular sense of the word disc.

Distichous, disposed alternately in two opposite rows.

Divaricate, spreading in opposite directions from a com-
mon base.

Dorsal, situated at the baok of j same as posterior, see

anterior.

Dorsifixed, fixed by the back of, in contrast to the state of

being attached by the end or margin.

Drupaceous, more or less resembling a drupe.

Drupe, a form of fruit consisting of a more or less

succulent pericarp which encloses a single 1-many-celled

stone, e.g., a plum. The stone in a drupe is the inner portion,

or endocarp, of the fruit, and is to be distinguished from
a hard testa of a seed. The stone may contain one or more
seeds.

Drupel, each of the small drupes which may be formed
from an apocarpous ovary.
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Ebracteate, without bracts.

Echinate, with long spreading spines.

Ecology, see cacology.

Edaphic, depending npon the nature and condition of the

soil.

Effnse, a term applied to an inflorescence with loose wide-

ly spreading branches.

Emarginate, having a deep dent at the apex. If the dent

is broader and shallower it. becomes retuse.

Embryo, the new plant from the time of its inception in

the fertilized ovule and until the germination of the seed.

Endosperm, the tissue formed within the embryo-sac or

macrospore subsequent to fertilization (in the case of Angios-

perms) and destined to feed the embryo. In Gymnosperms

the prothallium (though a secondary endosperm may be also

developed); Cp. perisperm.

Entire, with the margin or edges not toothed or cut but

even and continuous.

Epicalyx, a whorl of bracts just beneath the calyx and in

some respects resembling it, in other cases stipular appen-

dages of the sepals which also resemble a secondary exterior

calyx.

Epicarp, the outermost layer of the fruit.

Epigynous, an epigynous flower is one in which the torus

or receptacle grows up at the circumference carrying with

it the calyx, corolla and stamens and completely enclosing the

ovary. An epigynous calyx, stamens, etc., refers to this

superior position with regard to the ovary or pistil. Cp.

perigynous, hypogynous.

Epipetalous, situated on the corolla or t etals. The position

of epipetalous stamens may be either due to the growth of a

common zone of the torus carrying with it both petals and
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stamens, or to the growing up together of both corolla an
stamens {i.e., adhesion of corolla and stamens).

Epiphyte, a plant which grows upon another plant with-

out, however, drawing its nutriment from the living parts of

such other plant. Cp. parasite.

Episepalous, situated on the sepals, (2) situated opposite to

the sepals.

Equitant, in two vertical rows with the bases of the outer

sheathing the bases of the inner leaves, e.g., in many of the

Iris Family.

Erecto-patent, between erect and spreading.

Erose, appearing torn or frayed at the edges.

Evanescent, quickly disappearing.

Exalbuminous, without albumen.

Excurrent, running oat beyond the margin.

Extra-axillary, situated away from the axil of the leaf to

which it is nearest.

Extrorse, applied to anthers which open towards the

circumference of the flower and not towards the pistil.

Opposed to lutrorse.

Falcate, somewhat curved.

False septum or dissepiment, an inner wall of an ovary
which is not formed from the incurved edges of the carpels

and is usually of late development.'

Fascicled, closely aggregated.

Fastigiate, with the branches all upright.

Female, a female flower is one which bears an ovary con-
taining ovules capable of fertilization and becoming Seed, and
does not bear stamens. A flower which only bears an imper-
fect or functionlesa ovary (pisfcillode) is not cousidered a

female flower. A female plant is one which only bears
female flowers.
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Fertile, a fertile flower is synonymous with a perfect

female flower. A fertile stamen is one that developes

functional pollen, in contradistinction to a staminode. A
fertile frond in a fern is one that bears sporangia.

-fid, used in composition, divided about half.way down
Cp. -partite, -lobed, -sect.

Filament, the stalk of an anther, i.e., the lower part of a

stamen. It may, bowevert be absent, in which case the

anther is sessile.

Filiform, very slender, hair-like.

Fimbriate, clothed with filiform appendages.

Flabellate, fan-shaped.

Flower, the organs of reproduction (stamens or pistil)

together with the usually more or less modified portion of»the

axis (torus, receptacle) on which they are inserted, and
together with the specialized leaves (perianth, calyx, corolla),

if any, which surround or envelope these organs.

A typical 2-sexual flower consists of (1) two circles

(whorls) of perianth leaves, the cuter of which is green and
herbaceous {calyx), the inner (corolla) white Or coloured and
of different texture (petaloid), (2) one or more whorls of

'male organs (stamens), (3) one or more carpels which bear

the ovules. All or some of the above parts may be arranged

spirally in some flowers, and any or all may be absent with
the exception of a single stamen or a single carpel (Vide

Intro., p. 65.).

-foliolate, in composition refers to the leaflets in a com-
pound leaf, e.(/., 3-foliolate means with 3- leaflets.

Free, not united with other members.

Free central placentation, where the ovules are situated

on the axis of a unilocular ovary.

Frond, a term applied to the leaf of a fern.

Fructification, a fruit or aggregation of fruits, including
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such parts of the axis, bracts, etc., which are accrescent in

fruit.

Fruit, the ovary (in the case of an apocarpous ovary,, all

the carpels) and its contents after the fertilization of the

ovules, including in the case of inferior ovaries the accre-

Bcent or investing part of tbe floral axis, e.g., apple.

(Note.—Some botanists term each carpel of an apocarpous fruit a

fruit.)

Frutescent, becoming shrubby.

Fruticose, shrubby,

Fngacious, rapidly dying or falling off.

Funicle, the stalk by which tho ovule is attached to the

placenta of the ovary.

Furcate, forked.

Gamo-, in composition means united or in one piece, i.e.,

not divided to the base into separate members, e.g., gamo-
phyllous, with the perianth leaves united at least below

;

gamopetalous, with the corolla more or less tubular, below,

etc. The term is used even where theoretically, perhaps,

the lower or tubular portion is an annular zone of the floral

axis of the same texture as the leaves, petals, etc., concerned.

Geminate, in pairs.

Gibbous, swollen on one side, humped.

Glabrate, nearly glabrous.

Glabrous, without any hairs.

Glabrescent, with deciduous hairs, becoming glabrous.

Glaucous, of a blue-green colour.

Glume, the bracts and bracteoles on the spikelets of the

grasses and sedges.

Gonophore, an internodo of the floral axis between tha

corolla and stamens, and hence bearing both the stamens aDd

the pistil. Cp. Gvnophore.
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-gonal, in composition signifies -angled.

Gregarious, occurring associated in large quantities, e.g.,

the Sal tree.

Gyncecium, the carpel, ovary or* assembly of carpels in a

flower, together with their appendages (style, stigma).

Gynandrous, with the stamens adnate to the pistil.

Gynandrophore, same as gonophore.

Gynobasic, arising from the base of the carpel or ovary.

GynopUore, an internode of the floral axis between the

stamens and the pistil, so that the pistil is considerably sepa-

rated from the stamens. Cp. gonophore.

Hairy, clothed with somewhat long, not very dense hairs.

Op. pubescent, villous, etc.

Haplochiamydeous, with only one whorl of perianth

leaves.

Hastate, shaped like an arrow head in which the basal

lobes or auricles spread more or less at right angles to the

rest of the blade.

Helicoid (cyme), a form of sympodial cymose branching

in which the newer axis always arises to the same side of the

parent axis, so that the sympodium becomes more or less

spiral, e.g., each half of a peaate leaf. Syn. bostrychoid.

Hemicyclic, with some of the floral members whorled or

cyclic, and others spiral, e.g., with the calyx and corolla in

whcrls and the stamens and carpels spirally arranged as in

Clematidese.

Hermaphrodite (flower), a flower in which both stamens
and ovary are present and functional

Heterocnlamydeous, with the perianth distinctly differen-

tiated into a calyx and a corolla.

Heterogamous (a term usually restricted to the flower-

heads of the Composite and the spikelets of grasses) where

612



APPENDIX II.

the flowers are of two kinds differing in sex in the same head

or spikelet, e.g., male and female, male and hermaphrodite, etc

Hilum, the scar on a seed indicating the point of separa-

tion from the ftmicle or stalk.

Hirsnte, with a thick covering of somewhat firm moder-

ately loDg hairs. Cp. hairy, pubescent, villous, etc.

Hispid, with short scattered very stiff hairs or bristles,

sometimes the base of the hair only is stiff. A hispid surface

feels harsh to the hand.

Hoary, grey or white.

Homogamous, a term usually restricted to the flower-

heads of the Compositae and the spikelets of grasses where
the flowers are all similar to one another in sex in the same
head or spikelet.

Homoichlamydeoas, where the different whorls or mem-
bers of the perianth or floral envelopes are all similar in

texture, i e., not distinctly differentiated into calyx and
corolla. Cp. Haplochlamydeous, Heieroehlamydeous.

Homologous, of similar morphological significance.

Hygrophyte, a plant requiring a constant 6upply of mois-
ture all the year round.

Hypanthium, a more or less tubular or flask-shaped zone
of the floral axis which grows up above the level of the
ovary and bears on its margin or at different levels the floral

envelopes and androecium. It is sometimes constricted above
the ovary and prolonged into a s beak ' above it It is either

green or coloured, specially in fruit. The ovary may lie

free within it or be closely invested by (adnate to) it, ia

which case it may be referred to as the ovary-wall, See also

Calyx-tube.

HypogynouS, situated on the torus at the same level as, or
below the level of, the base of the ovary- Cp. perigynous,

epigynous.
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Imbricate, overlapping, with one sepal, petal, etc., outside
all the others (i.e., its margins are free) and one inside all

the others.

Incised, deeply cut.

Incurved, with the ends curved inwards or towards the

axis.

Indefinite, of varying number and usually numerous.

Indehiscent, not opening by valyes or pores. The libera-

tion of the seeds of an indehiscent fruit takes place through
the consumption of the fruit by animals, or through the

rotting of the pericarp.

Indumentum, the clothing of hairs, scales, etc,

Induplicate, rolled inwards on both sides.

Inferior, an inferior calyx, stamens, etc., implies insertion

at a level below, or near, the base of the ovary ; an inferior

ovary implies that the sepals, stamens, etc., are inserted on
the torus at a level above, or near the top of the ovary.

Cp. epigynous.

Inflorescence, an axis or assemblage of axes especially

devoted to the bearing of flowers and including the flowers

and their bracts and bracteoles.

Infructescence, an assemblage of fruits including in many
cases the more less modified axes which bear them.

Infundibular, funnel-shaped, having the lower part tubular

and gradually widening upwards^ as in a chemical funnel.

Innate, said of stamens in which there is a distinct transi-

tion from, or articulation between, the anther and the fila-

ment in contradistinction to one in which the connective

appears merely as a continuation of the filament. Cp. adnate.

Infegument, one of the coats or envelopes of the nucellus

of the ovule. There may be one or two integuments which
grow up frOm the base of the ovule completely investing the

nucellus with tjie exception of a minute channel at the tip
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termed the micropyle, through which in many plants the
pollen-tube finds its way to the embryo-sac.

Internode, the space between two leaves or metamorphosed
leaves.

Interpetiolar, said of stipules situated between the bases
of opposite leaves, and which are frequently more or less

connate so that each pair, made up of one from each leaf,

may resemble single stipules.

Intrapetiolar, said of stipules when each pair of a single
leaf unite together within the axil of the leaf.

Introrse, said of anthers which open towards the pistiL

Cp. extrose.

Involucre, an assemblage or whorl of bracts or leaves
situated close beneath a flower or inflorescence.

Irregular, unsymmetrical, i.e., not being capable of divi-

sion into two similar halves by any plane parallel to the axis.

Sometimes also used for flowers in which some of the members
in the same whorl differ from others but in which the flower
can be divided medianally into two similar halves, see
zygomorphic.

Isomerous, with the number of members in each whorl
the same.

Isostemonous, with the stamens equal in number to the
normal number of its sepals or petals or (inihaplochlamydeous
flowers) to the tepals.

-jugate, in composition in + + pairs e.g., multi-jugate

=

in many pairs.

Keel, the anterior petals in the PapilionaceaB ; a ridge
shaped like the keel of a boat as in the adjective keeled.

Laciniate, irregularly cut into very narrow lobes.

Lanceolate, shaped like a lance head. A lanceolate leaf

may or may not taper as much at the base as at the other end,
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bnt if it is much wider near the base the leaf will become
ovate-lanceolate.

Lateral, situated to the right and left of the median plane,

see anterior.

Latex, milky juice.

Leaf, leaves in the broad morphological sense are lateral

exogenous oatg> owths of an axis originating below the grow-

ing apex in acropetal succession from the undifferentiated

tissue of the growing point, and differing in form from the

axis which produces them.

In its typical form a leaf consists of a flat expanded green

blade, or in a compound leaf several blades (leaflets), a stalk

or petiole, and t^o lateral appendages at or near the base of

the petiole {stipules). Any of these parts may be absent or

the leaf variously metamorphosed into foliar tendrils, bracts-

scales, petals, etc., etc.

The growth and life of a leaf is usually strictly limited,

it never bears flowers, bat it often bears sporangia (as in

ferns, carpels, stamens). It usually bears a bud or shoot in

its axil except in the case of many metamorphosed leaves. In

descriptions of shape, etc., the word leaf merely denotes the

blade of the ordinary foliage leaves.

Leaflet one of the blades of a compound leaf (see above).

A leaflet may usually be distinguished from a simple leaf

from its position (one very frequently terminating the foliar

axis) and from its beariug no bad in its axil.

Leguminous, resembling the peas and beans in the nature

of the fruit.

Lr'licol, cortical pores. Usually lens-shaped or elongate

sro&ii cVfs or excrescences on the bark, they are Oiled 1
', ith

loosf t v.ne, the intercellular spaces of which serve as a

Passat c ice oxygen into the inner tissues.

Lepiaete, covered with small flat scales.

I uk. a mernbranocs outgr wth from the surface of an
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organ. In grasses, the membranous appendage at the month
of the sheath.

Ligulate, strap-shaped.

Limb, the expanded part of a corolla, petal, utc. in con-

tra-distinction to the tube or claw.

Lobed, cnt less than half-way down into mo;'"! or less

ronnded segments.

-locellate, nsed in composition to indicate the number of

locelli or cells in an anther, especially before the fusion

which often takes place on dehiscence.

-locnlar, nsed in composition to indicate the number, etc.,

of cells or compartments in an ovary or fruit, or in a ripe

anther just before dehiscence.

Loculicidal, a mode of dehiscence in which rupture takes

place through the middle of the outer wall of each loculus.

Cp. septicidal.

Loculus, a compartment of an ovary or of an anther.

Lodicule, small scales, usually much swollen at the time

of flowering, occurrirg in the flowers of many, grasses and by
some supposed to represent the inner whorl of a rudimentary
perianth.

Lyrate, with a very large terminal lobe compared with
the smaller and narrower lateral lobes.

Macrosporangium, a sporangium which contains one or

more macrospmes. In the Gymnosperms and Angiosperms
the macrosporangium is represented by the nucellus of the

ovule.

Macrospore, & relatively large asexually produced female
spore, represented in the Angiosperms and Gymnosperms by
the embryo-sac.

Male flower, a flower which bears fertile stamens but not
fertile carpels. An abortive pistil may be present in a male
flower or not.
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Marcescent, remaining attached in a withered state.

Marginate, with a margin of a different character from
the rest of the member.

Median, lying in the plane drawn through the center of

the member and the longitudinal center of the axis bearing

the mem 6^r.

Mericarp, one-half of a schizocarpons frnit.

-merons, in composition, indicates the number of members
in each whorl, e.g., 5-merous.

Microsporangiunij a sporangium which contains micros-

pores. In the Gymnosperms and Angiosperms each loculus

of an anther is a microsporangium.

Microspore, relatively small asexually produced male
spores. In the Gymnosperms and Angiosperms the pollen

grains are the microspores.

Micropyle, the canal through the integuments of an ovule

at the apex of the nucellus.

Mixed Forest, forest composed of a large number of

different species rather than of one or two gregarious species.

Monadelphous, more or less united into one bundle,by the

filaments.

Monochlamydeous, the same as haplochlamydeous.

Monoecious, bearing both male and female flowers on the

same individual.

Mucronate, tipped with a short hard usually blunt point,

Muricate, covered with scattered short firm thick or

conical spines.

Muticous, without appendages.

-nate, used in composition, arising from the same point or

whorled, e.g,, ternate leaf, with 3 leaflets digitately arranged.
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Nervation, tie arrangement of the fibre-vascular bundles
in the leaves. The method of describing the nervation
differs somewhat in the Flowering Plants and Ferns.

I. Flowering Plants. The nerves or ribs which spring
directly from the petiole (or stem in sessile leaves) are
termed Primary Nerves. The center one or if there is only
one is the Mid-rib. If there are several primary nerves
spreading from the base the leaf is palmi-nerved or palmately
nerved, 3-nerved, 5-nerved, etc., refer to the number of
primary nerves. If a" I the primary nerves are parallel or

nearly so, the leaf is parallel-nervedr The larger nerves
which spring laterally from the primary nerves are the
Secondary Nerves, and those that arise from these the Tertiary

Nerves, which may, as well as the_nervation of a higher order,

be also called the nervules. If the nervules are very
numerous and anastomose with one another the nervation is

reticulate, but this expression is sometimes also nsed merely
as the antitheses of parallel-nerved.

II. Ferns. The continuation of the stipes or stalk of tno

frond into the blade is called the rachis, or primary rachis, in

a compound or deeply divided frond, rachis or mid-rib, in a
less divided or simple frond. The branches Jxpm the primary
rachis in a bi-many-pinnate or deeply 2-many-pinnatifid froncl

are the secondary rachides, and the branches from these again
the tertiary rachides according to the state of division of the

frond. The nerves which spring from the mid-rib or rachis

of a simple frond or from the secondary or tertiary etc.

rachis, as the case may be (depending on the degree of

branching in the frond) in a more compound frond are the

costa. Those that spring from the costae are the veins,sxA
those of a higher order the venules. A costa is hence the

mid-rib of a lobe.

Node, the plane of insertion of a leaf on the axis.

Nnt, a hard, dry 1-seeded indehiscent fruit.
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Nutlet, the dry 1-seeded lobes of some frnits each of

which becomes detached like a separate fruit. See also

Coccus.

Ob-, in composition means inversely, thus an ovate leaf

has the wider part towards the base, an obovate leaf is

inversely ovate and has the wider part towards the apex.

Obdiplostemonous, diplostemonous in which the members
of the outer whorl of stamens are opposite to the petals, and
those of the inner whorl opposite to the sepals.

Oblique, when referring to shape means with o^e half

more largely developed than the other.

Oblong, longer than broad and with the sides more or less

parallel.

Obsolete, not developed.

Obtuse, blunt or rounded.

Ocreate, said of stipules which are united into a tube

round the stem.

Oecology, the science of the relations of an organism to its

environment.

Opposite, on different sides of the axis with the bases m
the same level.

Orthotropous, an orthotropous ovule is straight with the

micropyle opposite to the chalaza or base from which arise

the integuments. Cp. anatropoas. Vide also Ovule.

Oval, broadly elliptical.

Ovary, the part of a flower which contains the ovules and

consisting of one or more carpels which cohere by their edges

to form one or more closed cells or chambers, the cells of the

ovary. An ovary is apocarpous if the carpels composing it

are free from one another, in which case each carpel forms a

separate chamber by the incnrving and meeting of its edges

(see suture). An ovary is syncarpous if the carpels
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composing it are united to one another. A syncarpous ovary is

1-celled where the component carpels only cohere by their

edges or where the coherent edges are incurved without
reaching the axis, it is 2- or more-celled where the coherent

edges of th« carpels are sufficiently incurved to meet one
another in the axis of the ovary, so as to form walls, or septa.

Septa sometimes arise also by vertical walls between the axis

of the ovary and the mid -ribs of the carpels. (See also

Pistil, and Introduction, p. 49).

Ovate, egg-shaped with the broader end towards the base.

Ovate-lanceolate, ovate-oblong, etc., between ovate and
lanceolate, between ovate and oblong, etc.

Ovule, usually small or minute bodies attached to the car-

pellary leaves (carpels) in the Gymaosperms, and usually to

the carpellary leaves, bnt sometimes on the base or on the free

axis of the ovary in the Angiosperms, always in the Angios-

perms inside the closed ovary. The ovule consists of a central

portion (macrosporangium, nucellus) and nearly always of bee

or two integuments' which envelop the nucellus by growing up
from its base, it is attached by a stalk, funicle, to the placenta

or is more rarely sessile. If the ovule and nucellas are

straight with the micropyle oppesite to the base (chalaza)

the ovule is orthotropous, if it is inverted so that theiunicle

is adnate to the side (forming the raphe) and the micropyle

is directed towards the placenta it is anatropous, in this case

the nucellas remains straight between the chalaza and the

micropyle, but if the whole ovule including the nucellus is

itself curved the ovule is campylotropous. In this case , the

embryo also becomes enrved. On fertilization and consequent

development of the embryo, the ovule becomes the seed.

-partite, in composition means cleft nearly to tb« base.

Cp. -fid, lobed.

Pedicel, a stalk. Usually the stalk of a single flower of

an inflorescence, or the stalk of a fruit, etc., above the

calyx.
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Pednncle, the stalk of an inflorescence or of a single flower

v hen this forms the inflorescence.

Petiole, the stalki of a leaf.

Pale, palea, (adj. paleaceous), a chaffy scale ; specifically

the upper of the two bracts which, subtend A flower in the

Graminea1
. The palea of the gramineee is most frequently

2-nerved and may possibly represent two connate tepals of

the outer perianth whorl.

Palmate, radiating like the spread fingers of the hand. A
palmate leaf may have the segments cut nearly to the base

but if the leaf actually becomes compound from the sinuses

reaching the petiole it becomes digitate.

Palmatifid, palmate with the sinuses reaching about half-

way down.

Palmatipartite, palmate with the sinuses reaching beyond
the middle.

Palmatisect, much cut in a palmate manner.

Palmi-nerved, with the primary nerves radiating from the

apex of the petiole.

PaiKluriform, fiddle-shaped, with the base and end broader

than above the base.

Panicle, a repeatedly branched inflorescence.

Papilionaceous, shaped somewhat like the flowers of a pea
or bean. A typical papilionaceous flower has a corolla with
a large posterior petal (standard), two lateral petals (alae,

wings), and two anterior petals more or less combined into a
keel.

Papillae, small multicellular outgrowths from the epider-

mis.

Pappus, the scaly, hairy or feathery modified calyx of the

fruit of some plants especially of the Compositse.
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Parallel-nerved, with numerous nerves, from the base

running more or less parallel and close to one another, as

e.g., in the leaves of Bamboos, etc.

Parasitic, drawing sustenance from the living tissues of

other plants.

Pari-pinnate, pinnate with the leaflets in pairs and no
terminal leaflet.

-partite, in composition means cleft considerably beyond
tne middle. Gp. -fid, -lobed.

Pectiuate, with narrow segments spreading like the teeth

of a comb.

Pedate, a form of branching in which"the segments of

each half of the leaf forms' a helicoid cyme.

Pedicel, a small stalk. Especially the stalk of a single

flower of an inflorescence to distinguish it* from the peduncle.

Peduncle, the stalk of an inflorescence, or of a single

flower when the inflorescence is 1-flowered.

Pellucid, translucent.

Peltate, shield-shaped, round, like the indusium of some
ferns

; (2) of leaves, attached to the petiole in the center of

the blade, or at least not by the margin.

Penni-nerved, with one mid-rib and secondary nerves from
it. Cp. Nervation, basal-nerved.

Pentadelphous, applied to stamens aggregated into 5

groups.

Pentamerous, with five members in each whorl.

Perianth, a general term for the floral envelopes including

both caryx and corolla, but more especially when there is no
such differentiation into calyx and corolla.

Pericarp, the whole outside of the fruit including the

epicarp, mesocarp and endocarp.

Perigynous, a term applied to the flower or to the sepals,

petals, or stamens when these are raised on a zone of the
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torns above the level of the base of tlie ovary when the ovary

is free in the tube so formed or only adnate by means of the

intercalated disc. Cp. hypogynous, epigynons.

Perisperm, nutritive tissue of the nucellus which remains

in the seed until absorbed by the germinating embryo.

Persistent, not falling off.

Perulate, wrapped in scales.

Petal, one of the divisions of the corolla.

Petaloid, of a more or less delicate texture and white or

coloured. Cp. sepaloid.

Petiole, the stalk of a leaf.

Petiolule, the stalk of a leaflet in a compound leaf.

Phylloclade, a branch compressed so as to resemble a leaf

and performing the functions of a leaf. Cp. cladode.

Phylogeny (adj. phylogenetic), ancestry from forms or

groups which differ specifically, or generically, or in more

important characters, from the existing species or group.

Pilose, with rather Jong, not dense nor very silky hairs.

Pinna, the branches of a bi-pinnate leaf. See pinnate.

Pinnate, a compound leaf with two or more leaflets

springing from each side of the axis or rachis. If the leaflets

are odd so that the rachis terminates in a leaflet, the leaf is

imparipinnate, if the leaflets are even with no terminal leaflet,

the leal is paripinnate. If the rachis of the leaf bears one or

more pairs of secondary rachides which latter bear the

leaflets, the leaf is bi pinnate. If the secondary rachides

bear again rachides the leaf is tripinnate and so on.

Pinnately, in a pinnate manner, i.e., with the branches

springing from either side of the central axis, cp. palmate

(adv. palmately).

PinnatiBd, deeply lobed to alxmt^half way down or more,

with the lobes pinnately arranged.
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Pinnatisect, pinnatifid down to the mid-rib.

Pinnule, the ultimate free divisions or leaflets of the frond

m ferns.

Pistil, a collective word for the ovary, style and stigma.

Pistillode, a rudimei. uary pistil.

Placenta, the surface to which are attached the ovules.

Placentation, position of the placenta.

Plicate, plaited.

Plumose, feathered.

Pod, typically a dry fruit derived from a mono-carpellary

ovary, elongated in shape and dehiscing aloDg one or both

sutures, such for instance as a pea-pod. In a more extended

sense any fruit of the Leguminous order or other fruit resem-

bling a typical Leguminous fruit.

Pollen, the male spores which are developed in the pollen-

sacs or loculi of anthers.

Polyadelphous, in many bundles.

Polygamous, bearing male, female, and hermaphrodite

flowers on the same plant.

Polypetalous, with the petals not combined into a tube

(p. 5 ).

Posterior, see under anterior. Postichous, hinder, at the

back, posterior.

Prickle, a pointed spine-like process originating from the

epidermal, or epidermal and subjacent, tissue only. Cp.

thorn.

Primary nerves, see Nervation.

Protandrous, the anthers ripening before the pistil is ready

10 fertilization.

Pseudocarp, a fruit or cluster of fruits together with the

accrescent axis, peduncle or other parts not usually considered
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to belong to tho fruit proper, but which become fleshy in

fruit.

Puberulous, slightly pubescent.

Pubescent, covered with close short fine hair. Pubescence
is a denser shorter state of hairiness than hairy.

Punctate, marked with small dots.

Pungent, with a pin-like point capable of penetrating the
flesh.

Putamen, the hard endocarp, especially a many-celled
endocarp, of fruit3.

Pyrene, when a putamen breaks up on ripening into

several parts each enclosing a seed, each such part is called a
pyrene. Cp. coccus.

Quinate, with five segments or leaflets.

Raceme, an inflorescence in which the main axis continues
to grow and the lowest flowers are the oldest and open first.

Racemose, a form of branching in which the main axis conti-

nues to grow and always remain stronger than the lateral axes
which successively spring from it. Cp. cyme.

Rachis, that part of a pinnate leaf which bears the
leaflets; in a bi-pinnate baf the primary rachis bears the
pinnee the secondary rachides the leaflets. (2) The axis of an
inflorescence.

Rachilla, the axis of the spikelet of grasses.

Radical, direct from the root.

Raphe, the ridge or course of the funicle along the side of

the ovule to which it is adnate in auatropous ovules,

Raphides, acicular crystals sometimes found embedded in

tissues (and in some cases visible as small raised lines on
the surface).

Ray florets or ray flowers, the more or less zygomorphous
flowers found at the' circumference of many umbels, flower-

heads, etc.
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Receptacle, the portion of the axis on which is situated the

florets in a capitate inflorescence, or on which is situated the

parts of the flower in a flower.

Regular, with all the members symmetrically disposed

around the geometric center of the flower, and with either ail

the members in a sjngle whorl equal and similar or if dissimi-

lar then with one half of the whorl similar to the other half.

Reniform,' kidney-shaped.

Repand, with a wavy margin. The sinuses being more

shallow than in sinuate.

Replum, a partition of the ovary which is not- a part of

the carpels.

Retinaculum, an upcurved acute subsequently hardened

process from the placenta (possibly a modification^ of the

funicle) on which the ovules ax;d seeds are borne in most

Acanthacea?.

Retrorse, directed backwards.

Retuse, with the ,apex depressed so that there is a sinus at

the tip, which is less deep than in emarginate.

Rhacis, rhacilla, see rachis, rachilla.

Rhizome, an elongated underground stem with apical

growth.

Rotate, a corolla with a very short tube and a horizon-

tally spreading limb.

Rotund, roundish, not angular.

Rugose, with numerous minute elevations and depres-

sions.

Ruminate, with the testa of the seed projecting as points

and plates into the albumen.

Runcinate, incised with the lobes directed backwards.

Saccate, bulged into a small sac or cavity.

Sagittate, arrow-shaped with the basal lobes directed
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backwards. Cp. hastate.

Silver-shaped, with a long tube and comparatively short
horizontally spreadi ng limb.

Samara, a fruit with the pericarp compressed and expand-
ed into a wing, or each part of a schizocarpous fruit in
which the pericarp is thus modified.

Saprophyte, a plant which feeds upon decayed organic
matter.

Sarmentose, with long arching slender branches which
are often sub-scandent.

Scabrid. covered with small hard hairs or points so as to

feel rongh to the touch.

Scabrous, very scabrid.

Scape, a peduncle which rises direct from the root.

Scarious, dry and membranous*

Schizocarp, a fruit which splits up into two or more
distinct portions (mericarps, cocci, etc.) each resembling a

separate fruit.

Sclerenchymatous, applied to tissue, consisting usually of

more or less itodiametric cells, in which the cell walls are

very greatly thickened and hardened.

Scorpioid, with the (apparently) lateral axes forming a

double row on one side of the usually curved (apparent) main

axis or sympo'dium.

-sect, in composition means deeply cut, especially cut

nearly to the axis.

Secund, all inclined in one direction.

Seed, the ovule after fertilization and development ot the

embryo. The seed consists of the more or less modi6ed in*

teguments of the ovule which become the testa or seed coat

(see also aril, arillns^ sometimes a part of the tissue of the

nucelius which becomes filled with food material (perisperm),

frequently a tissue which has become developed inside the
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embryo-sac (endosperm), and finally the more or less com-
pletely developed and differentiated embryo.

Sepal, one of the divisions of the calyx.

Sepaloid, green and resembling a sepal in texture rather

thaD a petal. Cp. petaloid.

Septicidal, a mode of opening of a frnit by means of a

split through the median plane of the interior walls or dissepi-

ments so that the fruit becomes more or less separated into its

component carpels. The separation usually begins by an
opening at the top of the fruit. Cp. loculicidal.

Septifragal, a mode of dehiscence in which a central

column bearing the septa or part of the septa remains while

the exterior walls of the fruit separate from it. Cp. loculi-

cidal, septicidal.

Septum, an interior wall.

Serrate, toothed like a saw with the teeth inclined for-

wards.

Serrulate, serrate but with the teeth minute.

Sessile, without a stalk.

Seta, a long stiff hair.. Setaceous, needle-like; very

slender and tapering and of no appreciable width; more
slender than in linear.

Setose, beset with set©.

Silky, sericeous, covered with very nne adpressed silky

hairs.

Simple, not composed of a number of similar parts,

opposed to cooipound. A leaf is simple even if segmented

provided that the divisions are not separated by portions of

the axis destitute of blade.

Sinuate, somewhat deeply waved. Cp. repanu.

Sorus, a group of sporangia.

Spathe, a large bract which sheatns an inflorescence or
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part of an inflorescence, at least, in its young state.

Spathaceous, sheathing and not divided np into distinct

sepals, petals, etc.

Spicate, spiked, with the flowers in a spike q.v.

Spiciform, resembling a spike in appearance.

Spike, a form of racemose inflorescence in which the
flowers are sessile on the axis.

Spadix, a spike with an enlarged fleshy axis and usually
enclosed when young in a spathe.

Spikelet, the ultimate parts of the inflorescence of grasses
(rarely an inflorescence consists of only one spikelet) and
CyperaceeB are called spikelets. A spikelet in the grasses
consists of an axis (rachilla) with usually three or more
distichously arranged bracts (glumes), of which the lowest
two (one Or more) are usually empty and the others contain
an opposing bracteole (pale) and a male or female or 2-sexual
naked flower. See also glume, pale, lodicule.

Squarrose, with numerous clo^e-set spreading leaves,

bracts, or tips or processes of leaves, bracts, etc.

Stamen, a modified leaf which bears the microsporangia
or pollen-sacs. A typical stamen consists of a stalk (fila-

ment) and the specially modified part (anther) which bears

the pollen-sacs. See also anther.

Staminodes, imperfect or reduced or rudimentary satmens
which do not bear fertile pollen.

Stellate, spreading in a star-shaped manner.

Stigma, the part of a carpel especially adapted by means
of papilla, viscosity, etc., to receive the pollen grains. The
stigmas of the several carpels forming an ovary may be
separate or united, stalked or sessile.

Stipes, a stalk, especially the stalk of a fern leaf.

Stipella, the stipule of a leaflet.

Stipitate, stalked.

Stipule (adj. stipular), stipules are a pair 01 processes
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(often absent) one of which springs from either side of the
leaf base (i.e., where the stalk of the leaf or the base of a
sessile leaf leaves the stem) and either membranous or

foliaceous in texture, usually small but sometimes exceeding
the leaf-blade ( which they often protect) in bnd.

Stolon, a slender stem nsually furnished at first with
scale-leaves only, springing from the root or base of the stem
and extending some distance under or on the ground,

ultimately rooting and giving rise to a new plant.

Strophiole, a thickening about the hilum or base of a

seed, perhaps of the nature of an incomplete aril.

Style, a slender outgrowth or appendage of a carpel

bearing the stigma. The style may be absent. In an ovary

of more than one carpel the separate styles may be distinct

or more or less connate into one ; in the latter cases the

stigmas may be distinct or fused.

Subujate, awl-shaped, i.e.
t

slender and tapering to a

point.

SuffrutesotJiit, somewhat shrubby.

Sulcate, grooved.

Superior, situated above another member. A superior

ovary has its base above the insertion of the calyx, a superior

calyx is inserted at a level above the top of the ovary.

Suture, a seam, the line marking the connate edges of a
carpel and sometimes also the line marking the mid-rib of

the carpel.

Sympodium, an apparent main axis made up of the lower

parts of successive axes each of which has completed its

growth after giving off the strong lateral shoot which in its

turn forms part of the sympodium.

Syncarpous, see ovary.

Synandrous, with the stamens united throughout.

Syngenesious, with the anthers cohering
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Tendril, a filiform sensitive organ whicl. winds ronnd
supports to enable weak stems to reach the light. Tendrils

are of various morphological origin in different groups.

Some may be, modified branches, other leaves, another the

end of a4 leaf rachis, etc.

Tepal, a division of a perianth, a word applicable to

either a sepal or a petal.

Terete, cylindrical.

Ternary, with 3 members in a whorl.

Ternate, 3 members digitately arranged, or starting from
the same node.

Testa, the outer covering of a seed.

Tetradynamous, with 4 long and 2 short stamens.

Thorn, a modified shoot or branch in the form of a hard

spine.

Thorn Woodland, forest composed principally of thorny

species.

Thyrse, a close panicle more or less spindle-shaped.

Tomentose, with exceedingly close matted short pubes-

cence.

Torulose, alternately swollen and constricted.

Torus, the portion of the floial axis from which spring

the perianth, stamens, carpels or any portion of the flower.

The torus may therefore be convex, cylindrical, concave, eh

Same as receptacle in some senses.

Trichotomous, with the axis successively dividing into

three branches.

Tricoccous, ultimately splitting into 3 cocci.

Tri- pinnate, with the primary axis of the leaf pinnate

with one or more pairs of the pinnte again pinnate and with

one or more pairs of the secondary pinna* pinnate.

Triple-nerved, 3-nerved, with 3 nerves from base, with 3

primary nerves.
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Tri-quetrous, with 3 sharp corners.

Tropophilons, plants adapted for a physiologically wet
climate at one season of the year aad a dry climate at
another season are termed tropophilons.

Trnncate, as though cut off at the end.

Turbinate, top-shaped.

Turgid, tense ap though with pressure from within,
Bwollen.

Umbel, an inflorescence in which the branches all radiate
from the top of the poduncle. If these branches each termi-
nate in a flower, th umbel is simple, if they are again
umbellately branched, the umbel is compound.

Unilocular, applied to an ovary not divided up by parti-

tions into separate compartments.

Urceolate, flask-shaped and broadest below the middle.

Valvate, said of sepals, etc., whea they are only connate
in bud by their edges which do not overlap.

Ventral, the lower side.

Ventricose, suddenly bulged.

Venulose, with vein-like raised markings,

Verrucose, covered with wart-like small bosses.

Versatile, said of an another which is attached above its

base to the attenuated tip of the filament on which it

swings.

Verticillate, whorled

Villose, villous, covered with long fine soft hairs.

Virgate, with slender erect rod-like stems or branches.

Viscid, with a sticky secretion.

XeropMlous, adapted by structure to conditions of
drought.

Xerophytes, plants which inhabit localities where they
aw aubiect to conditions of physiological drought.
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Table for Conversion of Metric and English Lengths.
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