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THE AGEICULTUBAL NEWS.

LIME CULTIVATION
i:\ THE

WEST INDIES.
ISSUED BY THE COMMISSIONER OF AGRICULTURE.

THE JOURXAL OF THE ROYAL SOCIETY OF ARTS, states;— 'To those interested ia the lime indus-

try this little volume (which forms Xo-. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri-

culture for the West Indies) should prove invaluable.'

THE DEMERARA DAILY CHRONIULE (British Guiana), observes:—'An interesting and instructive book-

let on the subject of lime cultivation . . . contains an abundance of valuable information regarding the production of

lime oils, citrate of lime, etc'

1 (Second Xotice):
— 'Pamphlet Xo. 72, with up to-date information concercing the lime industry is very oppor-

Itune, as apart from Dcminica and Montserrat, rhe possibilities of lime growing have appealed powerfully to St. Lucia,

JTrinidad and British Guiana We are confident that those engaged in the industry in this Colony will welcome this

little volume.'

THE DOMIXICA GUA RDIAX snys:
— 'Our thanks are due to the Imperial Department of Agriculture for

the West Indies for their Pamphlet, Xo 72. '.vhich is an exhaustive .summary of all that is up to the present knowu of

the lime, its culture, products and commercial value.'

I

THE CLARION (British Honduras) states :
— ' We reproduce below an extract from a Pamphlet issued by

'the Imperial Department of Agriculture for the West Indies. . . . and we propose publishing from time to time

further extracts.'

THE INTERNA TIONA f. SUGAR JOURNAL -—'This comprehensive handbook.'

To. be oMaineil from all agents for the sale of the publications of the Departmont,

price M„ post free Ik?,

AGRICULTURAL LIBRARY BOOKS FREE,

Cacao Culture

Citrus Cuture

Coffee Cuture

Cotton Cuture

Fertiizer Guide
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during 1913.

^HE beginning of the new year ;iffoi<J.s a

J
favourable opportunity for presenting a gcn-

[eral retrospect of the market prices for West
Indian produce during the past twelve months. Before

proceeding to deal with the numerous matters which

call for comment, we have pleasure in stating that

during this period, agricultuial progress in the West

Indies, and in Briti.sh (iuiana h.is been satisfactory,

and that the demand for West Indian produce has, on

the whole, been decidedly strong.

The chief limiting factor of agricultural produc-
tion in these Colonies is, of course, the rainfall, and it

may be permissible to refer briefly to this important

subject before entering into the main points at issue.

Compared with 1912, the weather conditions have,

generally speaking, been favourable. In some places,

lor instance in the Leeward Islands, very dry weather

was experienced in the middle of the year, but the

conditions improved considerably later on. In other

places, for example in St. ^'incent and St. Lucia, in-

convenience and loss have on one or two occasions been

caused during the year by excessive rains, Demerara

and Trinidad have happily been spared a repetition of

those disastrous droughts which characterized 1911 and

1912: and, taken altogether, climatic condiiion.s have

been good and the exports consequently above those of

the previous two years.

Turning now to a consideration of the niarkets,

we find changes have taken place of so striking a nature

that they must be regarded as characterizing the agri-

cultural year under review. Dealing first with .sugar,

it will be remembered that the year began with 9(i'

crystals at 405c. and 89° muscovados at S'o.'S. For

the first few months there was a steady fall, culmi-

nating in a drop to 3"3-">c. for centrifugals and 2'5Sc.

for muscovados, in May. From that month onwards

there was some improvement, but the old le\el has

not yet been regained.

In Barbados and the Leeward Islands, muscovado

makers were forced to turn their attention to syrup

manufacture, and although in Barbados this was no

new development, in Antigua and St. Kitts it was, and

consei|uently, the advice and assistance of the Dejurt-
ment of Agriculture were greatly in demand. The

latter months of the year saw the sugar market with
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its eyes ^r^ t.he T'nited States Governnieut, just as the

Jamaica b,.nana growers were anxiously watching in

the same direction. The new sugar taritif became law

in October, and the repeal of the Dutch colour standard

dHty came into force at once. What the effect of the

new tariff will be, hardly concerns us now, but the

publication of books on plantation white sugar manu-

facture must be regarded as at least an apposite

circumstance, which even at the present time is not

lacking in signiticance.

A review of the cacao market, during 1912,

demonstrates that the prices ruling in New York and

London showed an improvemenc over those of the

previous year, and in spite of a certain amount of

grumbling, the average New York quotation for

Trinidad cacao was 14|c. as against about llic for

1912. It is true, however, that during Januarj- to

April prices kept very close on loc, but dropped to 14c.

in May. Of no little interest is the fact that the

supplies from the Gold Coast and other pi-xoes increased

greatly during the year, and not only was there an

increase in quantity of these exports but an improve-
ment also in value.

We will turn now to the lime juice market, not

because lime cultivation constitutes, at present, the

next most important industry in the West Indies, but

because the market has been phenomenonly good.

Concentrated lime juice in London rose steadily from

£184 in .lannary, to as high as £33 in December. And
the benefit of this favourable state of the market does

not end with the sales of produce. At the present time

the extension of lime cultivation is being urged, and

the market must function as an important factor of

encouragement. It will be necessary, however, to keep
a w'atchful eye on Sicily, and also to remember that

the increased production which is taking place in the

West Indies tends to destroy the very thing it tries to

make the most of. Reduction in the cost of production,

therefore, should never be lost sight of, in view of the pos-

sibility of a depressed market in the future. The fresh

lime trade with New York has been equally satisfactory

as regards prices, but due care has not been exercised

in the shipment of uniform produce, and in its despatch

at the time when a demand exists to meet the supply.

It is believed, however, that several lessons have been

learnt in this respect, and the errors are not likely to be

repeated.

A market which has given rise to considerable

discussion and anxiety during the year is that of

the Sea Island cotton. The Egyptian Sakellarides

variety is principally responsible for the unrest. But

whereas in the case of the Carolina crop there is

undoubtedly foundation for fearing extermination as

a result of the competition of this Egyptian linL, in

the West Indies it is not so, provided the standard is

kept up. If there is any retrogression in cotton pro-

duction, then Sakellarides will step in; but if seed is

selected and wastiness is reduced to a minimum, West
Indian cotton will continue to constitute a special

class, and to hold its own in the world's market.

Reviewing the prices which have ruled, it is observed

that a steady rise took place during March, followed by
a fall towards the end of April and a steady decline

of general West Indian during May and June.

Superfine Sea Island remained very firm, and towards

the end of June some bales were sold at the high
rate of 30(/. per ft. About this time some medium
Sea Island dropped below the American Extra Fine

value. This, however, appears to have been the only

occasion when West Indian and American prices have

touched, and the occurrence is to be explained by
facts which depended upon abnormal ciicumstances,

The past West Indian cotton season has been distinctly

good, as will be seen by referring to a list of the exports

for 1912, published on another page of this issue.

Having referred to the subject of cotton exports, it

may be mentioned further that the importance of the

estate 'mark' has been the subject of official correspon-

dence during the year, as well as the question of early

sales and other matters connected with the market-

ing of cot Don from the West Indian Islands.

A comparativeh' new industry in the West Indies

—at least along organized lines— is coco-nut cultivation.

The market for coco-nut products has been good both

in London and New York. At the commencement of

1912, selected coco-nuts were fetching about §33 in

New York. Prices began to rise about the beginning
of April, being then about .§35. Yalues rose sieadily

during the ensuing months to S42 in September,
Since that month there has been a slight fall in prices

but the market continues to remain firm. In London,

West Indian copra has been fetching £33 per ton

compared with about £20 at the beginning of the

year. Thus, as regards the markets, the coco-nut

growers' position has been eminently satisfactory.

At the present time, the production of rubber in

the West Indies is hardly more than a minor cultiva-

tion, yet the violent reaction on the plantation rubber

market was so striking a feature of the past year that

it demands at least a brief reference in the present

article. Readers will remember that the topic has,
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from time to time been the subject of comprehensi%'e

articles in this journal, and it will only be necessary

here to say that if the rapidly increasing outturn of

Plantation Para is to find profitable sale, a re-organiza-

tion of the industry must take place to ensure uniform

production of high-class produce, better selling arrange-

ments, and an extension of the uses to which rubber

can be put.

In regard to the stability of the market for the

produce of other minor cultivations, reference may be

made to the stability of the demand for bay-oil, which

has contin\ied throughout the year to be extremely

sustained, in spite of the serious competition which

bay rum—an article formerly so very popular
— is

suffering from the innumerable hair washes of the

present day. According to reliable reports, it is likely

that prices for bay oil will continue to remain steady

(about 10s. per ft.). This should give confidence to

those who contemplate planting bay trees in the West

Indies.

Lime oil has also continued during the year to

find buyers at rising prices
—a circumstance probably

due to the high range of values for lemon oil. A parcel

of lime oil recently fetched in Luiidon l-4s.; that is to

say, nearly twice the price paid at the corresponding

period in 1912. Xo less in demand has been West

Indian sandalwood oil, and as Messrs. Schimmel report,

the course of the East Indian sandalwood oil market does

not materially affect the comuiercial future of the

West Indian oil, for since the West Indian product is

used mainly to adulterate the former, it is certain to be

in equally strong request whether the East Indian oil

rises or not.

Of other minor products, arrowroot, and starches

generally, showed a decline towards the end of the

year, though the average price for 1913 was not below

that of the previous year. Considei'able control is

exercised over the London arrowroot market b}" the

St. A'incent organization, and recently it has been

decided to introduce a minimum price for St. Vincent

anowroot.

In the case of many of the minor industries under-

going development—industries like papaw cultivation,

fruit growing, and onion and othor vegetable culti-

vations—the West Indies are looking towards the

Canadian demands for these products. Already circum-

stances have arisen which render the establishment of

definite markets for these exports in the Dominion

very hopeful, and there is every probability that at

the beginning of 1915 wc shall bi' able to record con-

siderable developnienls^in this direction.

ECONOMIC BOTANY.

Breeding Medicinal Plants.—A suggestive article

on this subject appears in the American Breeders' Maj'f.ine
for October to December 1913. It is pointed out that an
examination of the crude vegetable drugs as they occur on
the markets of to-day reveals a mass of inferi"r materials
far in excess of what might be expected. This is princi-

pally due to a lack of power to control the production
of crude vegetable drugs. Too much is left to nature and not

enough to botanists. Cahnot the plants, it is asked, yielding
alkaloids, glucosides, saponins, resins, oleoresins and other
active principles Ije brought under the influence and control
of the breeder' It is suggested that the natural order

Solanaceae, in particular, offers a rich field for the develop-
ment of improved medicinal forms. As is well known, this

order includes belladonna, henbane, stramonium and tobacco—all yielding alkaloids and readily amenable to chemical
methods of assay. Already some chemical selection work
has been done on Dntura stra/noniunt (the common West
Indian weed) and Datura tatnla. Selections of D. tatula

gave a variation of alkaloidal percentage of from 0'47 to

065. These figures are given mainly as an illustration of

tLe scope which the work under consideration offers tr' the

enthusiastic investigator.

Sweet Potatoes as a Source of Sugar.—The
idea involved in the preceding note calls to mind the recent

suggestion that the sweet potato might, with botanical and
chemical selection, be turned into an important source of

sugar. Although from the economic aspect such work would

scarcely be justified, it nevertheless possesses several points of

considerable interest. In connexion with this line of work a
new method for determining sugar in potatoes, described in the

Eijitrimeni Station Hecord {October 1913), would be of direct

importance. The writer maintains that it is not advisable to

determine the sugar content of potatoes in the pressed juice
since the sucrose in this, when stored for a time, becomes
inverted. When the polarimetric method is used the intiuence

which the copper reducing, but optically inactive, bodies exert

is eliminated as a factor. The method is also advanta-

geous from the point of rapidity of execution. The use

of hot alcoholic digestion for extracting the sugar was
found to lie the most feasible procedure. It vi'as also

determined that the precipitation of dextrose by lead

salts is a process which proceeds very irregularly. For the

determination of sugar in potatoes, the author advises the

uses of the polarimetric method for the inverted substance

and the application of the dextrose formula. From this

another formula was derived which can be used where dex-

trose and sucrose are present at the same time.

Aroids in New York.—An interesting account

of the aroid collection in the New York Botanical Gdrdec.

appears in the November issue of the journal of that

establishment. West Indian readers will be interested to

learn that the giant Philodendron, Philodendron fji^/a-ii-

teum, a native of tropical America, is included in the

collection. This plant has been in the collection since

1901, when it was brought from the island of St. Kitts

by Dr. Britton, the Director-in-Chief of the Garden. la

general, the article contains a great deal of informatioc.

concerning the economic characters of aroids in the West

Indies, which ought to receive the attention of all thosa

interested in this group of plants.
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FRUIT AND FRUIT TREES.

THE CUBAN FRUIT GROWERS' AND
SHIPPERS' ASSOCIATION.

The above organization has recently been instituted in

Cuba by the growers and shippers of fruits, vegetables and
other perishable agricultural produce, to take the place of the

Cuba Fruit Exchange, in connexion with the management of

which there was considerable faction some time ago.
The underlying principles of tUis new society are some-

what as follows. Only growers may become members unless

the Executive Committee vote unanimously to permit anyone
not a grower to join. All surplus in the hands of the

Treasurer, after paying the operating expenses of the year,
is issued as a dividend, save that •'52,000 may be taken from
such surplus for the purchasing of necessary supplies to be

sold to member.-! at exact cost An important feature of the

organization is that it is personally represented in the markets

of the North and in Cuba by employees hired and jiaid

exclusively by the society and dependent upon giving good
results in order to keep their positions. Each member must

export all produce through the Association, and sell all citrus

fruits in the liome market through it if the value of tlie .sale

is more than ?2.5, or if he per.sonally makes the sale, he shall

pay the usual commission to the Association. He may,
however, ship to any firm abroad, but if this firm is not

amongst those approved by the society, it does not assume

any responsibility (or the returns from such shipment, nor for

the remittance of the returns

The packing of produce is standardized. This will lead

to a high reputation for produce bearing the Association's

mark.
The general form of organization is that of a Joint Stock

Company, this form having been adopted because it is

essential under the laws of the island. However, the share

of stock issued to members is in reality only a certificate of

membership, as it entitles them to no profits.

The employees of the Association in North .America, in

addition to inspecting the goods there and superintending
sales, making remittances of returns, repoits, etc., are obliged
to present for payment all claims for loss in transit and

damages, and will be backed in their just demands by the

full influence of the organization.
The manager of the Association is empowered to obtain

from the transportation companies the most favourable rates

and best facilities for the rapid and safe handling of the

produce of its members.
A certain fixed amount is levied against pach package

of any character shipped by the members, which will be

collected from their returns from such shipments.

risen from •i!277,746 to •? 1,009,-596. Native cultivation of
this crop is also extending. While the quantity of Cdcao
obtained by the natives amounted to only u.36 tons in 1910
the produce was about 714 tons in 1912.

Cacao in Kamerun —According to an interesting
note published in the Chamber of Commerce Journal

(December 1913), most of the cacao estates in Kamerun

(German West Africa) are situated on volcanic soils at the

foot of the Kamerun mountains. During the period 1904
to 1906, the cultivation of cacao in this Protectorate, passed

through a serious crisis on account of the appearance of the

so-called 'brown rot' disease, and about 40 per cent. n{ the

plants were ruined. The people became discouraged and
rubber began to be substituted for cacao; Ijut of recent years

planters have returned to the old cultivation. From 1906

to 1912— six years
—the value of the cocao exported has

THE RIPENING OF BANANAS.
The followino; results, taken from the E.rperiin'rat

Station Record (( )ctober 191o), h.ave been obtained in
the course of an in\estigatiori into the changes which
take place during the ripening of bananas:—

Ripening changes progress regularly to a maximum and
then decline; at its greate3t intensity, ths heat production
is equivalent to approximately 1 calorie per hour per
kilogram of bananas. 'The heat liberated is a measure of
the activity of one or m'lre of the ripening proc^s?es.

Analysis his shown that during ripening the banana starch
is transformed into cane sugar and the cine sugar into invert

sug-iv, and that there are important changes in the character
of the tannin compound-', and that other changes occur,

brought about by the production of aroma and flavour

bodies, and perhaps in other ways. It has also been found
that in addition to the transformation of carbohydrates, there
is an actuil loss of this food constituent during ripenin".
From the data for oxygen consumption, carbon dioxide, and
heat output, it appears that the heat liberated by the ripen-

ing bananas is largely due to the destruction of carbohy-
drates.' The results which are reported and discussed

represent only part of the experimental data which have
been accumulated. 'No attempt is made at this time to

draw deductions regarding the practical applications which
can be made, as this may be done more properly when
experiments now under way are completed.'

The Cultivation of Cardamoms in Ceylon.—
Nearly every lea planter in Ceylon devotes a small proportion
of his estates to the cultivition of cardamoms as a side is-^ue.

The cardamom in England and Germany especially has an

important use in the manufacture of medicines as a stimulant

aromatic, and to neutralize unpleasant tastes in a variety of

medicines. In northern l'".urope, cardamoms are used as a spice
for fl-ivouring cakes and in the preparation of liquers. In

Germany the perfectly dried seeds or capsules are sold by
almost every grocer as a spice for curry and for home-made
curry powders. They are also ground in little spice mills,
and the powder is used in miking certain kinds of bread, in

the preparation of sausages, in cookery, and in tinning fish.

The essential oil of cardamoms is now being used by some of

the largest perfumers in France and the United States. The
oil retains its qualities for an indefinite period, if kept in well-

stoppered bottles. In India the well-to-do native classes mike
large use of cardamoms in cookery, flavouring curries, cakes,
and confectionery. On the Ceylon plantations coolies gather
by hand the cardamom seed capsules, which, spread on trays,

slowly bleach and dry in the sun, and are then clipped,

graded, and packed in bo.xes or bags of .50 to 100 ft), for

export. Of late a strong demand has arisen from India for

dried green cardamoms, which are more highly flavoured

than the bleached cardamoms. (Journal of tin Royal
Soriefr/ of Art 1, November 'iS, 1913.)
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ST VINCENT: REPORT ON THE AGRICUL-
TURAL DEPARTMENT, 19U-1.S.

This report, which is now being distributed, describes

the work done by the Local Agricultural Department during

the year ended March .31. 1913.

WORK IN THE BOTANIC GAUDEXS.

The first section of the publication, dealing with the

work in the Botanic ' lardens, informs the reader that import-

ant road improvements have been effected in the Gardens

whereby visitors can now, in a short space of timo, obtain

a satisfactory view of the Colony's interesting old gardens.

A view along the new driving road is illustrated in Fig. 1. of

the Iteport. In addition to this information, an extremely

interesting account is provided of the history of the intro-

duction of economic plants into the (Jardens.

As regards plant distribution from the nurseries, it may
be stated that a considerable number of cacao plants. Para

rubber stumps and sugar cane cuttings were sent out. Two

hundredweight of seeds of Bengal bean {Stizolohtiuii ntleri-

mum) was distributed for green dressing purposes.

F.XPEimlKNTAL WORK WITH COTTON.

Turning to the subject of plot experiments at the

Botanic and Experiment Stations, there will be found first

an account of the manurial experiments with cotton. It

will be seen that owing to unfavourable weather conditions,

no conclusive results have as yet been attained as to the

advantages of manuring cotton with artificial fertilizers.

Another feature of the e.vperiinental work with cotton has

been the selection for resistance to angular leaf spot disease

(Bactrniinn malracearuin) and anthracnose {(iloiiiereUa

gossppii) and West Indian leaf mildew. Some interesting

observations are recorded in regard to types of Marie

Galante cotton occurring in the Southern (Irenadines. It

was found that after ginning some of this cotton there were

at least three classes of seed: (a) clean, (b) tufted, and

(c) woolly. This different seed was planted out and the

'clean' seed gave rise to new types. No conclusive results

are yet drawn, as it appears necessary to repeat the experi-

ment under more favourable climatic conditions.

Of great interest and importance locally will be the list

of the types of the cotton grown during 19r2-13and described

on page 7 of the report, followed by a discussion of the use

and signihcance of the term 'lint index'.

VALUE OF BENCAL liEAN.S ANIi iJRUCRU NUTS.

The notes on economic plants deal with the nutritive

value of the Bengal bean and the u.sefulness of the gru gru

palm nut as a source of vegetable oil. For some time in

Mauritius, Bengal bean seed has been used as stock food, and

according to a report by the Director of the Imperial Institute,

the seeds have a high nutritive value and contain no alkaloids

or cyanogenetic glucosides. In connexion with the gru-gru

palm nut, the reader should refer to the Agricultural News,

Vol. XII, p. 180, where a report on the sample of these nuts

-5ent from Grenada is presented. The kernels of the nut

contain'about 56 per cent, of a white crystalline fat which
resembles both coco-nut and palm kernel oil, and is worth
about the same price per ton.

INSECT PESTS.

The longest section of the report is that dealing with
insect pests and fungus diseases. This consists principally
of a report by the Entomologist of the Imperial Department
of Agriculture, but it contains also, at the conclusion of the

section dealing with the pests of pigeon peas, .several

observations collected during the year by the Agricultural

Superintendent. Perusal of this section will show that the

inelKciency in St. Vincent of the parasites of the black scale,
and the question of wounds on coco-nut and other palms in

relation to the prevalence of palm weevil attacks, seem to be
two of the main points demanding special attention. In

addition, it is interesting to state that the local Department
has expended a considerable sum of money upon the purchase
of an air-compressing pump and four compressed air knapsack
sprayers together with specimens of the 'Furet' duster.

PROGRESS IX THE INDUSTRIES.

Progress in the chief industries has been temporarily
retarded liy another unfavourable season, and the export of

Sea Island cotton again shows a decrease. It has to be
borne in mind, too, that wet weather tends to reduce the

market value per pound, though in this respect it must be
remembered that St. Vincent cotton fetches the highest
cotton prices in the world. The exports of Marie Galante
have shown a decided increase, and Sakellarides cotton has

given very favourable returns in the Southern Grenadines.
In St. Vincent, however, it has been found very susceptible
to angular leaf spot disease.

Progress in the arrowroot and cassava industries has

been satisfactory, not so much owing to favourable yields as

to the favourable prices which have been obtained. As
regards the minor industries, some importance attaches to

the report on ground nut cultivation. The area under this

crop is extending, and it may, in the near future, be possible
to inaugurate an export trade with Canada in this product
under the new preferential tariff arrangement. These refer-

ences cannot be concluded without mentioning the coco-nut

and vanilla industries, both of which show definite signs of

development

IMPORTANT CHANGES.

The report of the Agricultural Superintendent concludes

with an account of the changes that have taken place in

the organization of the department. Stated briefly, these

originated with the transfer of the pupils from the Agricul-
tural School—a boarding establishment—to the Botanic (Jar-

den, where the boys receive practical instruction daily, accom-

panied by theoretical instruction at the Grammar School.

Thus this side of agricultural education is on a similar basis

to that which exists in Dominica. It is one of the duties

of the Assistant Superintendent of Agriculture to give the

instruction just referred to.

REPORT OF VETERINARY SDEiiEOX,

Appended to the report reviewed above is that of the

Government Veterinary Surgeon. This is naturally mainly
statistical, but the text cont lins several interesting facts, the
mo.st important of which would appear to be that no case of

anthrax was discovered during the year, and that the single
anthrax vaccine which has been introduced not only facilitates

the regular vaccination work, but enables stock owner.s t<>

prepare their animals for export in about half the time takea

formerly.
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COTTON.
EXPORTS OF WEST INDIAN COTTON, 1913.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date December I-'), with reference

to the sales of West Indian Sea Island cotton:—
Since our last report about 230 bales of West Indian

Sea Island cotton have been sold; half of these are Stains

Hidd. to 8 85rf,, and the remainder are composed of

Barbados Old Crop, \7d. to \8(l., Nevis New Crop, IM. to

21rf, St. Kitts New Crop \7i'i. to 20d
,
with a few superfine

^jags -l-id. to 22^(/.
The chief demand is for fineness of staple, thus confirm-

ing the advice which we some time ago gave to planters to

breed for fineness. All the coarser varieties have to come

into competition with Carolina Sea Island, of which there is

a large crop, and which is selling at prices from lid. to 17c?.,

and will therefore be more ditticult of sale.

Planters will be well advised if they ship their cotton in

crop lots and not in odd bales per each steamer. Spinners

purchasing •') bales or over, take notice of the marks and come

for the cotton again, whereas, if they purchase odd bags they

expect more irregularity and consequently make lower offers

ff'r same.

The report of Mesors. Henry W. Frost & Co., on

fiea Island cotton in the Southern States, for the week

ending December 13, is as follows:—
The demand continues for all ofi'erings of odd bags

classing Extra Fine at 26c.. Extra Fine off in colour at

23o., and Fine to fully ott at 20c., the buying being

for export and the Northern mills. The unsold stock consists

very largely of odd bags classed as Fully Fine and Fine, for

which there is no demand, and which Factors are anxious

to sell before the Christmas holidays. With orders in

hand for quantity we could probably buy at some con-

cession in price.

The Planters' Crop Lots are being sought after at fairly

good prices, the buying being principally for French spinners.

Included in the above sales are the following crops: 50 bales

Palmetto/AHD at 32., 50 bales E. P. Seabrook at 35c.

i50 bales, W. G. Hinson/Seaside at 42c., 70 bales, Elias L
Rivers at 50 cents.

We quote, viz.,

Eitra Fine 2Gc.

Fully Fine 23c. to 2?

Fine 22c.

Fully Fine offl
20c.

in preparation /
"

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to December 13, 1913, were

2,787 bales, 4,151 bales, and 2,174 bales, respectively.

I.iAc =
14|d.

IHd.
12|a'.

I -Id.

to

c.i.f., <& 5 per cent.

I'ihd. ,, „ ,,

According to the Bulletin issued by the Department of

Agriculture, Eaypt. on the condition of crops in that country
on October 31. 1913, it appears that, in Lower Egypt, the

first and second pickings of cotton were completed in all

except the outlying northern districts; they are satisfactory

and above the average; but the third picking promises to be

very bad In Upper Egypt the cotton was all picked at the

time the report was issued.

The following is a statement showing
estimated value of Sea Island cotton e:

various West Indian Islands during the

1912 to September 30, 1913:—

Weight in pounds.

443,878

374,594

424,392
292,182

249,433

166,477

112,138

59,606

31,775

St. Vincent

St. Kitts

Barbados
Montserrat

Antigua
Nevis

Anguilla
Jamaica

Virgin Islands

the quantity and

xported from the-

year October 1,

Estimated value.

£35,141
23,645
23.223

18,478

15,676

10,513

7,009

3,571

2,095

2,154,475Bb. £139,351

In addition to the above Sea Island cotton, a quantity
of Marie Galante was also exported as follows:

400,723 ft)., valued at £11,670; St. Vincent,

valued at £2,447.

Grenada,

58,737 lb.,

American Sea Island Cotton.—A report lia»

just been received from Messrs. Gordon iV' Co., Savanna,

Georgia, on American Sea Island cotton. This contains

amongst other information a letter to producers of Sea Island

cotton informing them that the Sea Island cotton-growing

industry in America is threatened with destruction owing to

the competition of long staple cotton grown in Egypt. This

refers to SAkellarides. The necessity for careful cultivation

and handling so as to reduce as far as possible the amount of

waste in each bale of Sea Island cotton is urged, and the

importance of keeping to one strain of seed is pointed out.

It is observed that in Egypt a large amount of care is

exercised in the matter of grading the cotton in the seed

before ginning. Where bales arrive at Alexandria uncom-

pressed they are opened and reclassified for grade and staple,

and then rebaled. The utmost care is given to the selection

and staple so that the different lengths are not mixed in the

same bale.

As regards market values, the interesting fact is noted

that the average price of Sea Island was lower than that of

Egyptian for the first time since 1905, namely, 19'50c.

against I9'76c

The 1913 crop is reported to have attained a generally
favourable start. The soil received a good supply of winter

moisture but a dry spring somewhat delayed germination.
The acreage has been still further reduced by the substitution

of Upland for Sea Island cotton, especially where the latter

failed to come up.
The report concludes with the following statement in

regard to West Indian supplies: 'The total production in

the British West Indies in 1912 is estimated at about 7,000
bales of 350 Bj. each, which indicates that this growth has

about equalled the Carolina Island's crops, and largely

supplies the demand for the Carolinas which were used in

former years.'

The reports as to the growing cotton crop in West Africa

continue to be most satisfactory, and Mr. Roper the British

Cotton Growing Association's Manager in Southern Nigeria
has recently made a tour of inspection of the various provinces
in the cotton growing districts of Southern Nigeria, and

reports very favourably regarding the prospects for the new-

crop There is a considerable increase in the acreage under

cotton, and the climatic conditions have been most favourable.
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PRACTICAL SURVEYING AND ELEMENTARY
GEODESY. By Henry Adams. }[(v,nillan ,(: Co. Limiteil.

I^ondon, 1913 Price 4s. 6rf.

This book has been written primarily for .students

preparing for examinations in elementary practical surveying.

Great care has been taken to present the information precisely

and concisely, and the numerous illustrations (there is scarcely

a page without a diagram) are very clear and instruciive.

Questions and answers are given at the end of the chapters.

For agriculturists in the Colonies, who desire to teach

themselves something of the practical side of land surveying,

this text-book can be strongly recommended, ^[ost of the

practical ditliculties experienced in the field by the beginner
are carefully dealt with and explained. How to find the

direction of the ba.se line of a field survey with regard to the

points of a compass by the use of an ordinary watch; how to

pole out a line where the sight is obscured by hilly ground,

by employing a fcurth assistant: and how to measure sloping

land by '.stepping' and by angular instruments, may be cited

as points illustrating the very practical way the author deals

with his subject.

Briefly, the book tells the student first how to survey a

field and then a small estate. Contouring and levelling are

•dealt with; also traversing by means of the chain and

theodolite. Considerable space is given to the important

subject of plan construction. The latter part of the book

includes chapters on town and railway surveying; but these

are not likely to be of direct value to the agncultural student.

The lai^t two chapters, however, on finding the latitude and

longitude and on heliographing should be of very general

interest.

MANURES AND FERTILIZERS. By H. .J.

Wheeler, Ph.D., D.Sc. New York: Thi; Macmillan Coin-

.pany, 1913.

This volume of some 400 pages is one of the recent

textbooks on manures and manuring, the latter phase
of the subject having particular reference to conditions

obtaining in the United States. The book has several good
features. It deals with the biological as well as the purely
chemical side of the subject. Considerable space is devoted to

the employment of sea-weed, human excreta, and waste

products (including those of farm crops, e.g. corn cobs and

tobacco stems as sources of potash). As would be e.^pected

in view of recent researcli, the so called 'catalytic fertilizers'—
toluene, carbon bisulphide, etc. are not neglected, nor are the

artificially produced nitrogenous manures. There are very

interesting chapters on magnesia sodium and manganese as

manures. The author places great faith in nitrate of soda as

a fertilizer, and of course this manure is of great economic

importance. No reference, however, is made to the question
of the remunerative side of the application of this and other

fertilizers; though to be fair, the fin.xncial aspect of the

subject scarcely comes within the scope of the work, which
is essentially a text-book of agricultural chemistry. The

student, however, might have been more persistently warned
of the danger of generalizing in the matter of prodtable

manuring, particularly in regard to artificial fertilizers.

There is such a thing as over manuring, as well as under

manuring; and in tropical soils, especially, mineral manures

may easily exert a toxic etlect upon crops like cotton and

sugarcane. Moreover, it ought to be emphasized that rain-

fall is often a limiting factor.

The book is provided with an excellent index, and the

subject matter is well-arranged in numbered paragraphs.
Those who want to become acquainted with all the sources

of nitrogen, phosphoric acid and potash, and to understand
how the different manures work in the soil, are strongly
recommended to buy this book.

Another 'Agricultural News'.—We have just
received a copy of the newly launched South African sugar

journal called the Agriftdtnral Newi. The coming into

existence of this paper has been occasioned by the rapid

development of cane growing in Natal, Zululand, Mozam-

bique and other provinces in South Africa, and by the

urgent necessity for keeping the public educated in all the

industry's progressive movements. The South African

Agrictdtural News is run on similar lines to the Avitralian.

Sugar Journal, and provides useful articles on practical
matters immediately related to the local industry. Although
the new journal devotes also some space to farm affairs of

general interest— for instance, dairying
—its title does not

appear to refleit very happily its actual scope.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture

returned to Barbados on December 24, 1913, by the

R. M. S. 'Balantia', from an official visit to St. Yincenli

and Antigua.

The Imperial Commissioner of Agriculture will

leave Barbados for -Jamaica on .January 12, 1914, for

the purpose of conferring with the Government on

agricultural matters in that Colony.

The Imperial Department desires to call the atten-

tion of West Indian cotton growers to the Circular issued

by the British Cotton Growing Association, in regard
to the prizes which the Association are offering for

exhibits at the forcoming International Cotton, Fibres

and other Tropical Products Exhibition. A silver

trophy is to be awarded for the best general e.^rhibic of

various varieties of cotton shown by any Government

Department of Agriculture in the British Empire;
also three silver cups will be presented, namely, one

each for the West Indies, Nyasaland and the Anglo-

Eo'yptian Soudan, for the best type of cotton grown on

any farm or plantation during the years 1913 or 1914.

The Chairman of the Association has expressed the

hope that many planters in the West Indies v.ill

compete. Further particulars may be obtained froia

the local Agricultural Officers.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for copies of the 'Agricultural

News' should be addressed to the Agents, and not to

the Department.

Local Agents: Advocate Co., Ltd., Broad St.,

Bridgetown. London Agents: Messrs. Dulau & Co.,

37, Soho Square, W.; West India Committee. Seeth-

ing Lane, E.C. The complete list of Agents will be

found on page 3 of the cover.
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NOTES AND COMMENTS.

Report on Land Settlements, St. Vincent,

1912-13

Published a.< a supplement to the St. Vincent
Gorernmciit Gazette (November 1--!, 1913), this report
contains several facts of interest. Of the newly
acquired lands by the Government, is Belair estate,

containing about 400 acres, which has been purchased
for sub-division and sale. Its situation about 3 miles
from Kingstown on the windward side should prove
ideal to meet the demand for land by the residents of

Calliaqua and district, to which it is quite near.

Surve}' operations will commence early this year.
With the object of providing cheap and efficient

means to the allottees for manufacturing the arrowroot

grown on the holdings, leases were entered upoD,
giving the lessees the right to erect arrowroot works
on certain land settlement estates.

The total revenue of the year for Crown Lands
and Land Settlement amounted to £1,10.5, and the
total expenditure for the same period came to £1 575.

There was a credit balance of some £189 in the hands
of the Treasurer, and a sum of £2,632 invested by the

Crown Agents for the Colonies on March 31, 191S.

Thus at that date the total Land Settlement Fund
amounted to £2,821, There was a gross arrearage of

£514. There were two forfeitures during the year but
no prosecutions.

Contents of Present Issue.

The editorial in this number reviews the market

prices for West Indian Produce which have ruled

during the past year.

Under Cotton Notes, on page N, will be found

information dealing with the exports of West Indian

cotton during 1913, and other information concerning
the market for West Indian cotton.

Under the caption Book Shelf on page 7, several

recent publications will be found reviewed.

An article containing interesting information in

regard to co-operation is presented on page 9.

InsectNotes, on page 10, deal, amongst other things,

Avith a newly discovered parasite on the coco-nut beetle.

On page 11, under the heading Li\e Stock Notes,

will be found a suggestive article on the subject of

disease without symptoms.

The latest position in the rubber industry is dealt

with on page 11.

Under Students' Corner, on page 13, will be found

some of the questions set at the recent examination in

practical agriculture, conducted by the Imperial

Department. Further information as to other papers

set, together with the results of the examinations will

be given in the next issue of this journal.

Notes on the Cacao Market.

The prospects for the Trinidad and Venezuelan

crops are good and shipment.s should by now be in full

swing. In Grenada the outlook is equally favourable,

although the annual drought has made the crop late in

certain districts of the island. St. Lucia, or. the other

hand, complains of too much rain.

According to the Gor'liav (November 21, 1913)—
the leading German paper on the cacao market—
supplies from other centres, namely the Gold Coast,
San Thome, and Bahia, have ahead} come into Ham-
burg in abnormally large quantities. During the firsfe

lialf oi November, 2,098 tons were received, compared
with 1,245 tons for the tvltole of November 1912, and

compared with 2,4->8 tons for the whole of November,
1911.

The amount shipped to London during the tirsb

half of November l!tl3 was 4,371 bags, of which 2,700-
came from Havre, 500 from Lisbon and 50(» from

Hamburg. Lisbon received 16,600 bags during the

same period, of which no less than 14,294 bags came
from West Africa,

It will be remembered that we pointed out some
time ago that the largest supplies of West African

cacao arrive between November and February inclusive.

List year the shipments to England during December
were over 1,000 tohs more than for the same month
in the previous year, and very much above the amounts
received during December in previous years.

During the period October 21 to 28, New York
received l(i,-"J92 bags, of which 900 bags were shipped,
from Trinidad.
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According to the London cacao market report in

Tropical Life (November 1913), the London stock,

November 8, 1913, was 75,LSI bags compared with

92,793 bags for 1912 and 94,390 bags for 191 1. The
Havre stock. October 31,1913, was 161.43.1 bags as

against 14S,41(i bags for 1912.

The Journal of Agricultural Science.

Tne October issue of thi.s publication contains,

as usual, an account of the leading investigations in

agricultural science in England and Wales. W. Gavin

contributes another paper dealing with studies in milk

records (see A'jricidtund Neiv^:, Vol. XII, p. 219),

more especially on the accuracy of estimating a cow's

milking capability by her first lactation yield. 'The gen-
eral conclusion arrived at is that with cows giving a fairly

high or fairly low first lactation R.M.
[
= revised

maximum—the maximum day-yield of the lactation

which is three times reached (or e.\ceeded)]. this figure
should be used to determine whether they shall be kept
or not: but with cows giving a medium first lactation

R.AI of 10-11 quarts, it is worth waiting to obtain the

increased accuracy of an estimate based on the, means
of the first and second lactation R.!M.'

S. J. M. Auld publishes a paper on the production
of hydrocyanic acid during digestion in ruminants.

The only danger in this respect appears to be when

cyanogenetic foodstuffs like linsocd cake are fed with

acid-containing or acid-pro<lucing foodstuffs. Small

quantities of hydrocyanic acid, normallj- produced, may
possibly have a strongly beneticial action.

The same author contributes another paper on

the feeding value of Para r/bber seed cake. This

investigation has already been reported. (See A<jrl-

vvUaral Ncas, Vol. .\li,p. 412.)

Sugar chemists and others will be interested in

l)[ivis' and Daishel's account of their work on the esti-

mation of carbohydrates in plant e.^tracts: whilst

readers familiar with recent work in Egypt in connex-

ion with cotton will appreciate W. Lawrence Ball's

paper on movements of soil wati>r in an Egyptian
cotton field. This shows, amongst other things, that

the depth of a root can be traced by its drying effect on

the soil, and that the rate of evaporation from a field of

cotton (20 by 10 metres) averages about 20 tons of

water a day, from ilay to October.

The issue of the journal under review contains

also papers by Pickering and Russell on the effect of

bastard trenching on the soil and (m plant growth, and

another by Crowther and Stuart on the distribution of

atmospheric impurities in the neighbourhood of .in in-

dustrial city. Finally, ]Mnckensie and ]Marshall contribute

Part II of their paper on ovioloniy in sows. This

deals with the question as to whether the black

pigmentation that occurs in the bacon obtained fi-om

the mammary region in pigs of certain breeds can

best be eliminated by 'spaying' or by selection.

Important Meeting of the Antigua Onion.

Growers' Association.

The recent establishment of the above Association
has already been notified in the Agricultural Neivs.
Readers will be interested to learn that an important
meeting was held on December 10, 1913, for the

purpose of hearing a report of the Board of .Management
and an address by Dr. Francis Watts, CMC;., Imperial
Commissioner of Agriculture for the West Indies.

With regard to the question of grading, the Board
recommends the adoption of three standards: Grade 1,

to consist of onions varying from li to 3i inches in

diameter, and to be called Antigua Firsts: Grade 2,to-
consists of onions over 3^. inches in diameter, and to be
called Antigua Seconds: Grade 3 to consist of onions
under 2i inches in diameter, and to be called Antigua
Thirds. The Board has decided upon an official brand
which shall be used for marking packages of onions

in-^pected in accordance with the Articles of Associ-
ation. An imporLHiit dexelojiment has been the
decision to conduct trials to ascertain whether by care-

ful curing, grading and packing, the marketable quali-
ties of Anr.igua onions can be increased, and also to-

endeavour by means of small trial shipments to attract
attention to the j.roduce in the Canadian market. To
assist these endeavours the Government has sanctioned
a grant of £12. In connexion with the question of

obtaining fortnightly advices as to the condition of the
markets at various intercolonial centres, the Board

reports that at no distant date satisfactory arrangements-
will have been completed for this service.

In the addr'ss which followed, by the Commis-
sioner of Agriculture, a short historical account was

given of onion cultivation in Antigua, and reference
made to the difficulty, owing to the tariff, of finding
a market in the United State.s It was pointed out
that an opportunity was at hand for increasing the
trade in onions with Canada, mainly in view of the new
steamshi]! facilities and the big demand that already
exists in the Dominion for the produce under consider-

ation. Turning to local matters. Dr. Watts pointed out
the uncertainty involved in a complete dependence
u])on intercolonial markets. Reference was then made
to the reputation which Antigua onions have, in some
places, for being badly packed and of inferior flavour.

Generally speaking, Dr. Watts was of opinion that
the flavour of Antigua onions was approved of. but
that in this connexion, the trials in regard to ripening-

already referred to in the report of the Association,
would be of considerable importance.

At the conclusion of the proceedings the meeting-
adjourned to the Botanic Station for the jjurpose of

viewing the plot experiments conducted there with
onions. Experiments shown demonstrated the fact

that if onion seed is planted direct in the field and not
in the nurseries, the crop can be reaped five weeks
Cfirlier. This, natundly. is a feature in the cultivation

of the crop which cannot be ignored by the practica!-

grower.



10 THE AGRICULTURAL NEWS. January 19U.

INSECT NOTES.

Jl fungus parasitic on the coco-nut
BEETLE.

According to an article in Tropical Lije for November

last, a correspondent of that paper writes from Samoa to the

effect that an efficient fungus parasite has been discovered

in that island, as an enemy of the coconut beetle.

It would appear that Dr. Friederichs, Government

Entomologist of Samoa, occasirin^illy discovered these beetle

larvae with small brovvn spots on their backs Exam-
ination proved that the spots were the pninls of attack

of a fungus, indigenous to Sa'nua, which finally causes the

death of the insect.

After conducting experiments extending over several

months, it has been discovered that artificial cultures of the

fungus can be made in traps which attract the adult insect.

The traps, or nests, as they are called, are in general principle

constructed as follows: A spiice of about 6 feet square is

enclosed b\' a slone wall or other fence some 15 inches

high, ard this is filled with rotting busks, old coco nut and

other rotting wood; and in addition, on the top of this

material, 3 or 4 bigs of fresh coconut husks are spread.
The whole surface is then covered with 4 or -5 inches of

soft earth, Hud this forms the trap which seems very attrac-

tive to egg-laying females which come to it in great numbers.

The mass of mould and rotting vegetable material is infected

with the fungus from vrtificial cultures, which are made
as follows: Large numbers of beetle larvae are captured
and confined in boxes, kerosene tins, etc

,
which are tilled

with rutting wood and coconut husks, into which are

introduced from time to time large numbers of infected

beetle larvae.

The results obtained from these artificial cultures

•were discouraging at first, but it is now believed

that a virulent type of fungus has been developed
which can he conveyed in the mould from these cul-

tures to the traps already mt-ntioned, where the growth
of the fungus results in the death of the newly hatched

beetle larvae while they ure still very young. It is

stated that these nests are being built by pl<tnters about

one to the acre throughout the co.'o-nut plantations,

extending into tie wild land on all sides for a short distance,

and it is expected that a very considerable amount of benefit

will be derived from this method of dealing with the pest.

It ,should be borne in mind, however, that the greatest

care will have to be taken in all the adjacent land to remove

the native breeding places of the coconut beetle, otherwise

many eggs will be laid under the ordinary conditions, and

this will necessitate a continuance of the practice on a large

scile over a much longer period.

It i'* further stated that on one plantation the results

•of this jjnictice have been so satisfactory that it has been

found difficult to collect any full-grown larvae, the only

grubs seen by the men who were collecting having been the

small ones only a tew days old It is still too early to state

anything definite with regard to the beneficial results obtained,

but as far as observations are reported, it would appear that

the method is a very satisfactory one.

Trofical Life'i correspondent in Samoa does not give the

name of the coconut beetle. On reference to the Aqri-
cultural Netvs for July G, 1912 (Vol. XI, p. 218), it will be

seen that the rhinoceros beetle (Ori/ctex rhinoceros) is a serious

pest of coconuts, and this may be the species referred to.

The question naturally arises as to whether this form of

trapping or the use of the fungus, or both together, might
be profitable in the West Indies.

Mr. Frank F -lepson, I!. A., F.E S., Government Entomolo-

gist, F'ji, visited Samoa during April 1912, for the purpose
of in\estigating the rhinoceros beetle, and a report of this

visit was published as Bulletin No, 3 of the Department of

Agriculture, Fiji; entitled, The lihinoceros Beetle {Orydes
rJiiiioceroi, Linn.) in Samoa.

During this visit .\Ir. Jepson found traps, similar to
those already described, in use; but he does not mention the

parasitic fungus. The traps were at this time employed to

form attractive places for egg-laying, and ia them the devel-

oping insects were destroyed cither by the use of carbon
b iulphide or by men and boys who searched the decaying
vegetat'le matter for the grubs and killed them.

From the following, which is quoted from page 17 of

hi-i report, it is further shown that the fungus was not known
at the time of Mr. Jepsou's vi.-ic. The discovery of the

parasitic fungus and the method of using it appear to be
recent developments, and indicate one me;ins by which an
introduced pest is made to fit ino the environment of a
new locality.

'One is led to believe that the only successful means of

combating this pest is by the agency of its natural enemies.
The pest has been established in Ceylon, perhaps, for centuries,
and yet it is hardly regarded as a very formidable enemy. It

would appear, therefore, that there is some natural cause co

account for this, and the most easily accepted theory is that

there occurs in that country a natural check of .some kind.

The fact of the beetle not being regarded in any very serious

light there, probably explains the reason why no research has
been undertaken on the matter The persons interested in

('eylon are not aware of the presence of any natural enemy, but

possibly, if the pest was a more formidable one, the matter

might have had more attention This insect having been
introduced into Samoa, where it does extensive damage, from

Ceylon, where its ravages are not so serious, leads one to

believe that the pest, was introduced while its natural enemies
were left behind.'

HOW ORYCTES RHINOCEROS, A DYNAS-
TID BEB.TLE, USES ITS HORN.

The following note, which appeared in Science for

December 19, 1913, is of interest in connexion with the
reference to the rhinoceros beetle which appears on this page.

'The horn is present on both sexes and is usually
longer on the male than on the female, but many males may
be found with very short horns and many females with long
horns, so that the sexes cannot be separated by this character.
The horns vary in length, from 1 5 mm to 10 mm

,
6 or 7 mm.

being about the average length. The beetles feed on the

growing heart in the crown of the coco-nut trees. They
usually enter the trees close to the base of a leaf, crawling
down as far as they can between the tree and leaf-stem

before beginning to bore. The spiny legs enable the
beetle to brace itself firmly before it begins literally to

root its way into the web-like sheath through which
it usually has to pass before it reaches the bird wood.
In doing this the head is lowered and the horn thus
thrust forward The horn becomes imbedded in the tissue

of the plant and when it is raised serves as an anchor to hold
the insect while it pulls or pushes its body forward with its

legs, or while it tears the tissue of the plant with its heavy
mandibles. The insect will always root and push its way as

deep as it can before it begins to bore. The amount of

power it can develop is truly remarkable.'
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LIVE STOCK NOTES. RUBBER INDUSTRY,

DISEASE WITHOUT SYMPTOMS.
Considerable attention has been given recently in this

Journal to the South American equine disease called Mai de

Caderas. According to the Demerara Daili/ Argosy (Mail

Edition. December 6, 1913), inforoiation and suggestions of

a valuable nature bearing on the disease were imparted
to the Veterinary Committee of the Board of Agriculture,

Kritish Ouiana, by Dr. L. S. Sambon, Lecturer on Tropical

Diseases at the London School of Tropical Medicine, at

a meeting of the committee, which was held at the office of

the l»irector of Science aud Agriculture at the Botanic

Gardens on Sunday morning. November 23.

1 >r. Sambon -suggested the necessity for taking precau-
tion in the matter of isolating in stables, specially protected
Jrom flies, all animals suffering or suspected to be suffering

from the disease. It would also seem, in continuation of

thi.s point, that each estate owner, particularly the small

proprietor, should be careful in the matter of lending or

hireing out his mules or horses to another estate where the

disease may have occurred.

The chief point, however, raised by Dr. Sambon, and the

oni' which constitutes the central idea of thi-* article, is this:

that whilst cattle and goats appear to be immune to the

disease, they may carry the organism an I spread it from

place to place, without showiuk; any .'•yiiiptom.-'. To find out

whether there is any scientific foundation for this assumption
in the case of the disease in question, it would be nece.ssary

to institute a series of cro.ssinoculation e.\periments, and

possibly in the course of further investigation of .Mai de

Caderas. this important line of work will be followed up.

One of the most cla-ssical e.xamples of a disease which

can be transmitted by animals without the exiiibition of

symptoms is the fatal disease of human beings known as

Malta fever A good account of this disease will be found in

Circular \o. 21.5, Bureau of Animal Industry, of the United

States r)epartment of Agriculture.

As its name implies, this disease was exceedingly preva
lent in Malta, and investigations have shown that it is due
to a causative organism known as MicrorovcKs iwlitensis.

It has been reported from Spain, Gibraltar, Italy, the

Mediterranean Islands, Turkey, China, India, Palestine, the

Philippine Islands, North Africa and South Africa—and of

the American countries, Venezuela, lirazil, Uruguay, Cuba
and Porto Rico.

Investigation has proved that goats are principally

responsible for the distribution of this disease, and although
the animals appear to be in a state of perfect health, the

milk of those goats which are infected is alwaj's contaminated

with the organism which causes the disease. The fever was

practically eliminated amongst English soldiers s'ationed at

Gibraltar, by prohibiting the consumption of raw goat's milk.

It may be noted here, that vaccine treatment has not proved

satisfactorj' in controlling the disease in goats. The best

course seems to be the detection of infected animals by the

agglutination and complement fixation test, and destruction

of all reacting animals. The virus may also be carried, it

must be remembered, by dogs, rabbits ind other animals.

Lastly it should be borne in mind that' the germ of .Malta

fever occurs in the urine and faeces of infected goats, so

that the .'^anitary conditions around places where goats are

kept should be maictaired at a high standard.

NOTES ON THE PRESENT POSITION.
The premium in favour of tine hard Para, which consti-

tutes the principle factor of interest in the market, now stands
at a lower rate (according to the Indm RiMer World for

December 1, 1913) than at any time since the middle of the

year, being now at 9Jc/. against Wld. on October 27. In

fact, plantation rubber has gone up Id. without any corres-

ponding rise in the fine hard Para standard.

In spite of this favourable turn, great attention is still

being directed towards the question of combination for selling

plantation rubber. In the India RuOUr Journal (November
22, 1913) an account is given of the meeting of the sub com-
mittee of the Rubber CIrowers' Association, appointed to

investigate the fall in the price of plantation rubber, and to

report on the possibility of arriving at some arrangement fcr

protecting the interests of producers. (For an account of

a previous meeting in the present connexion see the Agrirultu-
ral News, Vol. XII, p 3i>.ii.) The cmmittee have come to the,

conclusion that any artificial restriction of production is not

feasible. They h<ve no doubt arrived at this decision after

considering thedifticulties which confront plantation interests

generally in the way of curtailing the production of particular
estates whose costs vary so widely. The committee report,

however, that combination on certain lines for selling is-

advisable but not practicable unless it has the support of

prfiducers responsible ffir at lea.st 50 per cent, of the output of

plantation rubber. The committee also realize that nO'

combination c^n be really eflFective unless it is backed by
a substantial amount in cash.

The Association has refrained from entering into any
details in regard to the manner in which it is proposed to-

carry out the scheme, and the onlj- requirement at present is

that companie.s should vote as to whether the propo-als
enumerated in principle should be put into practice The
refusal to provide details has, in some quarters, given rise to

dissatisfaction, but the Press maintain that the Association

has acted wisely in not making public the details of its

scheme.

At some of the recent annual meetings of plantation
rubber companies, views have been expressed which lead one-

to the conclusion that combination is not necessarily the

only remedy for the present depressed condition of the

industry. At one meeting it was stated that the cause of

the trouble would appear to be rather that plantation rubber

is not sold on its merits, and the remedy would seem to lie

in the direction of encouraging its uses rather than ia

attempting to create or declare a value for it. Consider-

able importance is attached to the circumstance that the

Rubber Producers' Association has now established at Kuala

Lumpur an experimental station, where the actual manu-

facture of vulcanized rubber can be carried on. Should thi&

be placed at the disposal of those who are experimenting
with various processes of curing, it may be of considerable

service. One rubber manufacturer said he strongly depre-

cated any attempt to interfere by artificial roean.-^ with

the ordinmy course of .-upply and demand It was the

opinion of ibis speaker that the forward sales of rubber,

which had brought a temporary profit to a numb> v of

estates, had done more to bring about the extreme (iacta-

ation in prices than anything c-lsi-.
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A further amendment has ju9t been received of the

Rule forming Schedule I to the St Vincent Agricultural
Credit Societies Ordinance, 1913 The first amendment of

the principal rules was made on October 14, 1913 (see

'Uji'trnment G":ette, October 16, 1913).

GLEANINGS.

According to the Farmer's Magazine for November 1913,

the best way to heal cuts in the branches of rubber trees is

to bind a sliced potato around the wounds.

During November the following plants were distributed

from the Botanic Station, Dominica: limes 6,500. Para rubber

100; budded citrus 20; nutmegs 10: making a total of 6,630.

The I'oice of St Lucia urges that the Colony should

introduce measures for the purpose of establishing land

banks similar to those that have been introduced into

St. Vincent.

Sir Daniel Morris, formerly Imperial Commissioner of

Agriculture for the West Indies, has been elected President

ot the Bournemouth Natural Science Society in succession

to Sir Ray Lankester.

A valuable monograph on the economic value of Shorea

rohustit (Sal) has just been received from the Forest Research

Institute, India Sal is one of the strongest and most

durable of Indian timbers.

According to the (irenada Land Officer's Report for

November, favourable weather continues to maintain the

excellent condition of the crops on the small holdings. A fair

second corn crop is expected.

Information is presented in the Supplement to the

laiiiaira Gif.elte. (November 1, 1913) to the etl'ect that the

number of school gardens in the island has steadily increased

and that there are now over 300 doing good work. They
have im|)roved in the past year in the following respects: (1)
neatness of construction; (2) a better classification of cropsj

(3) tool supply.

An Ordinance to consolidate and amend the law relating

to contagious diseases among animals has just been passed in

Antigua. The Act would appear to be comprehensive and

to meet fully existing requirements.

The Annals of Tivjiical Jlledicinc and Parasitology

(November 7, 1913) issued by the Liverpool School of

Tropical Medicine, contains an interesting and lengthy

paper on 'vomiting sickness' in Jamaica.

A note appears in the Gardinur's Chronicle, which says

that a satisfactory way to tap Ceara trees is to strip off the

outside bark, make a herring bone tapping, and to direct

a sligbt How of water by means of a syringe down the centre

cut.

The Field (November 22, 1913) in a short article on

the Canary banana, advocates the culture of this tree in

English gardens provided with tropical greenhouses. The

home grown article is stated to be superior to the imported

fruit.

It is stated in the Agricultural Bulletin of the Feder-

ated Malay States (August 1913) that the gutta percha
obtained by tapping Pahi'iaiuni olilongifoliuin is of good
quality and could command satisfactory prices in the market.

Gutta percha is usually understood to refer to the coagu-
lated latex from species of the genus Palaquium other than

oblongifolium.

It is stated in Colonial Heports
—Annual, No. 769, that

Basutoland during 1912-13 expended a sum of £7,061 on
the purchase of stallions and rams. Measures were taken

during the year for the eradication of scab. It may be
noted in connexion with general agriculture in l^asutoland,
that it has been decided to establish a small agricultural
school and farm in the Territory.

The St Vincent Sentry (November 28, 1913) says that

in several of the towns and villages of the island, opportunity
has been taken by peasants to establish agricultural credit

societies under the new Agricultural Credit Ordinance 1913.

Already six such .<;ocieties have been registered as required

by the provisions of the Ordinance. The Societies are

established respectively in Georgetown, Union, Chateau

Belair, Troumaca, Lowmans, and Stubbs.

According to Diplomatic and Consular Reports,
No. 5210, Annual Series, the outturn of rubber from Portu-

guese East Africa during 1912 was seriously reduced by
the drought. The Mozambique Company lias imported
a 'Valor' machine battery (see Agricultural A'e/cs, Vol. XII,

p. 327), and is conducting experiments to determine whether

mechanical extraction of rubber from the Landolphia vines

can be substituted for the present method of collection by
the natives.

A new machine for extracting sisal hemp fibre is

referred to in the Monthly Bulletin of Agricultural Intelli-

gence and Plant Diseases (May 1913). This machine is

stated to be distinguished by its great simplicity: and the

recent trial before a number of managers of plantations in

German East Africa .showed the extraction of the fibre to be

excellent. The 'Roland' machine—as it is called— is built of

heavy iron, and the intermediate gearing is mounted on the

machine itself, which is besides fitted with ball bearings of

a special type, which allow it to run with extraordinary
smoothne.ss. About 25 h.p. are required to drive it when

working at its maximum.
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STUDENTS' CORNER.

JANUARY.

Fir.sT Period.

Seasonal Notes.

Useful suggestions are made under the heading of

Seasonable Hints, in ih^ Journal of th- Jamaica Agricultural

Society (November 1913), in regard to the planting of bana-

nas. It is observed that a good sucker planted with good

trenching (drainage) and forking, will bring the fruit in to

two or three months ahead of those from trees simply planted
in a hole and not forked, and with the land not trenched.

It is noted also, that planting of large selected suckers makes

a difference of at least one month's growth. In the same

way trenching, especially on heavy lands, will make the crop

earlier by at least two months. Thus the combined et^ct
of these different operations is to save five months and to

obtain better fruit.

Now that cotton picking is in progress, a good oppor-

tunity is afforded for .studying the fruit and seeds of the

plants and the lint which is yielded by it. Particular

attention should be paid lo the effects of the weather

on the opening of the bolls and upon the quality of

the lint. Furthermore, the bolls should be carefully watched

for insect and fungus attacks. It will be remembered that

particularly at the present time. Sea Island cotton for

shipment must be carefully graded; that is to say, the

produce from various pickings must not be mixed and that

all stained cotton and particularly lint which is wasty, must
be carefully kept separate from the rest.

In connexion with the Christmas cacao crop an oppor-

tunity will be afforded for careful consideration of the

question of the fermentation of cacao. A book has recently
been published on the subject and fully reviewed in the

Agriciiltunil News. Vol. XII, p. 321. Attention should be

given to the possibility of improving cacao by the inocula-

tion of the beans with the yeast that causes the change
of sugar into alcohol. Closely related to the actual pro-
cess of fermentation is the drying of cacao. In parts
of Africa and in other continental tropical countries

where heavy rainfall occurs, the emijloyment of drying
machines is absolutely necessary, though as a general rule,

cacao experts seem to regard sun drying as the more prefer-
able process. The student will remember that at the present
time there is some talk of the manufacture on a large scale

of vinegar as a by-product of cacao fermentation. The cost

of cacao and its by-products and the market values for the

vinegar should receive the student s special attention.

Questions for Candidates.

Preliminary Questions.

(1) Give an account of the characteristics of the leaves

of the following varieties of sugarcane: B. 208, B.1753,
D.116 and P, 4030.

(2) How would you set out, in a field, two lines at

right angles to each other? ,,.

Intermedute Questions.

(1) What is (a) tuberculosis; (b) Mai de Caderas; (c)

erysipelas; (d) contagious abortion? Why have these received

so much attention in the West Indies?

(2) How would you proceed to tneasure the area of
a field?

Final Questions.

(1) Give your views as to along what lines new markets

may be established in Canada for West Indian produce.
(2) Write an account of the forestry conditions iu the

island where you reside, giving special attention to the

subject of their relation to agriculture.

IMPERIAL DEPARTMENT EXAMINATIONS
IN PRACTICAL AGRICULTURE.

The following questions were those set for the

preliminary examination, which was held on Monday,
October 27, 191-S. Of the thirteen questions the
candidate was required not to attempt more than nine,

among which questions (J and 7 were to be included:—
1. Explain in detail what use to plants carbon dio.xide

is (a) in the air (b) in the soil.

2. Give an an account of the life history of the Bolder
or Love Vine {Cuxruti sp.) and of the vanilla plant. Point
out the essential differences in their modes of livin" and
reproduction.

3. Describe, giving practicU details, either (a) the oper-
ation of budding limes, nr (b) thit of the grafting of cacao.

What is the difference laetween cimbium and callus?

4. Explain five of the following tena'>, aiving examples
where this can be done: (a) enzyme, (b) metabolism,
(c) osmosis, (d) mutation, (e) carbohydrate, (f) phloem,
(g) aorta, (h) tracheae, (i) parthenogenesis.

5. Give an account of the physical and cheniieil

characteristics of the soil on the estate you are connected
with. In what way is this knowledge likely to be of viilue

to you in practice.'

6. Explain carefully what happens to some cotton

seed meal in a mouthful of food as it passes through the

body of a cow.

7. Describe, by means of labelled large-scale drawings
Old//, the structure of any flower you have examined having
an inferior ovary. [Written description is not required.
Name the plant to which the flower you select belongs.]

8. What action on the soil has tillage by means of thj

following implements and tools: (a) subsoil plough, (b) harrow,

(c) roller, (d) fork, (e) hoe, (f) spade? In what ways is

dynamite of value in the cultivation of the soil?

9. What are the effects of drainage? Describe the

spstem adopted on any estate you are acquainted with.

What methods have to be adopted in keeping the drains in

good working order!

10. Distinguish between 'nitrogen fixing' and 'nitrid-

cation'. In what ways are these processes important in

regard to the use of green dressings?
11. How would you distinguish the following fertilizers

by means of their general appearance: (a) nitrate of soda and

sulphate of ammonia; (b) basic slag and calcium cyanamide;

(c) kainit and nitrate of lime; (d) superphosphate of lime and

sulphate of potash?
What is slaked lime composed oSt Give three of its uses

in the soil.

12. Describe in detail, either (a) the structure of a cacao

bean covered with pulp as it is removed from the 'pod'; 'ir

(b) the structure of the underground system of the sugar-cane.
13. Describe the pollination of the flowers of the

following plants: (a) Indian corn, (b) vanilla, (c) cotton.
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FUNGUS NOTES. FOMES SEMITOSTUS
GUIANA.

IN BRITISH

BLACK SPOT OF ROSE LEAVES.
Besides one or more root diseases, there occur on rose

bushes grown in West Indian gardens two leaf diseases

which give some trouble. These are the rose mildew and

the black leaf spot. The former was dealt with at some

length in the Agriciiltnral News (May 25, 1912) so that it

need only be repeated that the simplest remedy consists in

dusting the leaves with a mixture of 2 parts by volume of

flowers of sulphur with one part of quicklime, applied when
the leaves are damp. Sunshine is necessary to generate the

effective gas or gases from the mixture.

The black spot disease is less noticed, but is very
common. It varies considerably in the severity of its

attack. Some traces of it may be found almost at any
time, and the leaves very often develop it when senescent,
without much harm being done to the plant. It is capable,

however, of becoming epidemic and doing much damage by

causing repeated premature leaf fall and thus impoverishing
the plant.

On their first appearance the spots are brownish in

colour, later thej- become shining black, and still later the

central portion turns grey or brown. They vary from about

l^-ineh to nearly A-inch in diameter. The spores are devel-

oped in tiny black pycnidia scattered about in the spots.
The mycelium of the fungus is largely subcuticular, and
a fairly reliable diagnosis of the disease may be maJe by
noticing with a lens the raised radiating lines which mark
the course of the hyphae.

The first essential of treatment is the collection of

diseased leaves, especially those which have fallen from the

plants. By this means alone a very considerable diminution

of the disease may be obtained. It should, however, be

supplemented in the case of serious epidemics by spraying
with a fungicide about once a week until the leaves bearing
the spots have all been replaced by healthy foliage
Bordeaux mixture may be used with safety on most varieties

of roses if applied in a fine spra}-. To avoid the trouble

of mixing small quantities of Bordeaux mixture, or to

avoid damage to delicate varieties, ammoniacal copper
carbonate may be used instead. For this fungicide 1 oz. of

copper carbonate and about ipint of ammonia are used in

preparing 8 gallons of the spraying solution. Rub up
the copper carbonate into a paste with a little water, dilute

the ammonia with four times its volume of water and dissolve

the copper carbonate in it by stirring. It is better to leave

a little undissolved than to have any excess of ammonia.
Make up to 8 gallons with water. The solution should

be used quickly after being made because of the rapid loss

of ammonia. Copper carbonate may be prepared from copper
sulphate by mixing a solution of 10 lb. of copper sulphate in

10 gallons of water with a solution of 12 Bb. of washing soda
in an equal amount of water, then washing and drying the

precipitate which settles out.

It is stated in the Bulletin of the Department of Agri-
culture of Trinidad and Tohago, that in connexion with

spraying for bud rot (of coconut trees) no definite results

have been obtained as only two unsprayed trees in the area

selected had died, but the yield from the sprayed trees

seemed to be greater. The sugar birds did not pick the

flowers from the sprayed trees, which in some measure
accounted for the greater yield of the sprayed trees.

The following note by the tJovernment Botanist,
British Guiana (Mr. C. K. Bancroft, JM.A.), is taken
from the Journal of the BosltcI of Agriculture of that

Colony, for October 1913:—

During a recent visit to the interior of the Colony the
writer observed fructifications or 'brackets', as they are

popularly termed, of Foines sei/iitoslus on a stump of a dead
tree (species not known) on a trail leading from Tumatumari
to Konawaruk. The brackets were identical with those
which occur in the East, possessing dark and light brown
zones on the upper surface, a yellow margin or lip and
a bright orange-coloured under surface.

This fungus, which is the cause of the common root
disease of cultivated Para rubber, is a parasite of consider-
able economic importance. Its occurrence in the Western
Tropics has not to the writer's knowledge been recorded
before, and would indicate a much wider distribution of the

fungus than has previously been thought to occur.
Its occurrence in South America is of more than individual

interest in that it adds another to the list of parasitic fungi of
economic importance which are freely distributed in theTropics.
Some of the fungi are Pliytophthora laheri, the cause of the

pod disease and canker of cacao, Thyridarin tarda, the die-back
of Hevea and cacao, Jlarasmius sacchari. the root fundus of

sugar-cane, Hi/menochaete noxin, the cause of a root disease
of Hevea and cacao. These rank amongst the most important
parasites which the cultivator has to deal with in the tropics at
the pres-ent day. And as the work on plant diseases in the

Tropics progresses it is possible that a far wider distribution of

parasitic fungi will be shown to occur than is indicated at

present. To what extent they may have been introduced from
one country to another, or to how far they can really be re-

garded as native to the countries in which they now occur it

is not possible to determine; but the fact that several of the
most important fungi which are parasitic on cultivated

plants in the Tropics appear to possess such a wide geograph-
ical distribution is worthy of mention, in view of the quaran-
tine regulations now being enforced by many tropical
countries.

Other 'bracket fungi' commonly seen in the East on
dead wood, which were recorded during this visit, were
Pohistirtus sanguineus and Schizo23hi/llum commune.

THE SOIL

THE GASES OF SWAMP RICE SOILS.
The cultivation of paddy in Southern India in-

cludes amongst other things, the maintenance of

swamp conditions, the puddling of the soil (thereby
decreasing the natural drainage) and the use of large
quantities of green manures. These circumstances
must make the soil conditions and the nutrition of the

plant very dissimilar to that which occurs in the case
of ordinary soils.

Hence the study of the gases in these soils was
thought likely to lead to important results. The
following are the conclusions drawn as the outcome of
such study by W. H. Harrison, M.Sc, and P. A.
Sabraniania Aiyer, B.A., of the Madras Department of

Agriculture:
—
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(1) The normal fermentation of green manure is swamp
paddy soils leads to the production of a relatively large pro-

portion of methane, a smaller amount of nitrogen, together
•with some carbon dioxide and hydrogen. (2) The introduc-

tion of a crop so modifies the gas production that the propor-

tion of methane in the gas i8 greatly reduced and that of

nitrogen greatly increased. The evolution of hydrogen is

practically inhibited. (3) The action of the crop is to

restrict the formation of methane and hydrogen either by

retarding the rate of fermentation of by a portion of

the intermediate products of decomposition being ab-

solved by the roots. There is also evidence adduced

to show that the normal evolution of nitrogen is retarded

in a simple manner. (4) The soil conditions are shown

to be anaerobic in character immediately after water is

admitted to the fields, and these conditions petsist so long as

irrigation proceeds. Under these circumstances, nitrification

is impossible and nitrates produced during the dry season

are quickly denitrified so that the nitrngen required by the

crop is obtained from the ammonia and nitrogenous organic

compounds produced by the anaerobic decomposition of the

proteidi? of the green manure. (5) Certain of the substances

produced by this decomposition are toxic to the crop, and

must be removed in the drainage water, or destroyed by

prolonged decomposition before the seedlings are trans-

planted, otherwise the crop will sutler. The application of

green manure to badly drained areas must, therefore, be

undertaken with circumspection and caution.

The following conclusions are drawn in regard to

the evolution of gases from the soil:—
These investigations have led the authors to the conclu-

sion that the surface film of algae, etc., which covers the

surface of the swamp paddy soils, and which evolves large

quantities of oxygen, is the chief agent in causing the aeration

of the roots of the crops.

The oxygen evolved by this film is dissolved in the

irrigation water and thus produces a very highly aerated

solution from which the roots derive the oxygen essential for

tbem. In undrained soils this solution does not penetrate
into the soil, and, consequently, the roots are congested near

the surface of the soil and the amount of soil from which they
derive their food is therefore limited and the crop suflfers. In

drained soils the strongly aerated water penetrates the soil

and the roots are able to penetrate to a greater depth. The

mass of soil from which the food supply is drawn is increased

and the crop benefits in proportion.

Too great a rate of drainage decreases the formation of

the film and the aeration of the roots thereby lessened. There

is, therefore, for all swamp paddy soils an optimum rate of

drainage which produces the greatest aeration and this rate

of drainage is a comparatively slow one.

Aeration of these soils by atmospheric oxygen is not as

effective in promoting root aeration as is aeration by the

water draining through them.

The use of green manures in drained paddy soils induces

a greater activity on the part of the surface film, thus leading
to a better aeration of the roots.

The above conclusions are taken from an article

by the writers mentioned above, in a recent number of

the Memoirs of the Department of AgriciUture in

India (Chemical Series).

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

GINGER.

There has been but a very slow demand for all kinds

throughout the entire month. At the first spice auction

on the 5th, the offerings amounted to 298 packages from

Formosa, all of which were bought in at 45s. per cwt. fur

fair common and 18s. for the rest.

NUTMEGS, MATE, I'l.MENTO AND ARROW EOOT.

There was a steady demand for nutmegs at the first

auction on the 5th, when 117 packages of West Indian were

disposed of at the following rates: 72'3 to 78's, Qd. to 'd.,

90's od, lOO's to llO's 4|A to ikl, Hi's to 122's Ud. to

4jd, and 138's to 142's 4|i. In the following week, namely
on the 12th, 215 packages of West Indian were offered, part
of which sold, CG's to 76's fetching 6d. to lOd., 78's to 3S's,

')^d. to 7d., 92's to 105's ihd. to 5d. and llS's to 134's

if,d. to 5^d. On the 26th there was again a good supply of

nutmegs, namely 330 packages of West Indian, part of which

was disposed of at similar similar rates to the foregoing.
Of mace, at the first auction on the 5th, 1 7 packages of

West Indian were sold. Is. 9ii, to Is. 10c?. being paid for fair

reddish. Is. 8d. to Is. 9(Z. for dark red, and Is. 5d to Is. '3'?.

for broken. A week later there was an increased demand,
and 33 packages of West Indian sold at the following rates:

good fetching 2s. to 2s. 3d., fair Is lie?., ordinary Is 9c?. to

Is. 10(Z.,red Is. 8d. and broken is. 3d to is. 7d. At the

last auction on the 26th mace was still in demand, some 94

packages of AVest Indian being offered and mostly sold at

slightly lower rates. At the lieginning of the month pimento
was in steady demand at 2^'i. per lb., but at the end of the

month the offerings were all bought in. Arrowroot was

represented at the first auction on the 5th liy 20 cases of

Natal, 10 of which sold at Q^d. per ft). At the close of the

month the offerings of arrowroot were all bought in.

SARSAPARILLA.

At the drug auction on the 13th, sarsaparilla was repre-

sented by 19 bales of grey Jamaica, 13 of native Jamaica,
and 5 of Lima-Jamaica. The whole of which was disposed

of, except the Lima-Jamaica, none of which found buyers.
Of the grey Jamaica, Is. Id. to Is. 9d. per B). was paid for

fair part chumpy, and Is. Qd for .sea-damaged. The 13 bales

of native Jamaica realized lOd. to 10 id. per lb. for dullish

to fair red and 9d. for common dull. A fortnight later, namely
on the 27th, only small qualities of sarsaparilla were brought

forward, namely 11 bales of Lima-Jamaica, and one bale of

native Jamaica. The whole of the former was disposed of

privately, and of the latter \ld. per tt). was paid for dull red_

TAMARINDS, LIME OIL, LIME .TUICE AND KOLA.

It was reported in the early part of the month that

a large quantity of East Indian tamarinds had been sold

privately, and that West Indian were getting scarce and

not obtainable under 15s. 6d., in bond or 16s. duty paid.

Quantities of both lime oil and lime juice were reported at

the end of the month to have arrived, namely, of the

former, 15 packages from Dominica and 62 from Montserrat,

and of the latter some 500 packages from Dominica. At

auction on the 27th, 88 packages of kola were offered and

13 sold, Sd. to 3|rf. being paid for fair small to bold

dried West Indian. Darkish realized '2^d.,
and slightly

wormy 2d. per B).
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MARKET REPORTS.

London.—The West India Committee Circolae,

December IG, 1913; Messrs. E. A. de Pass iV Co.,

November 21, 1913.

Grenada, 62/-

Arkowroot— 3rf. to ijil.
Balata—Sheet, 2/8; block. 1/11 per ft..

Beeswax—£8 10s. to £8 17.s. 61/.

Cacao—Trinidad, 66/- to 7-'- per cwt.

to 69/-; Jamaica, 60/- to 66,6.
Coffee- -Jamaica, 54/- to 57 -.

Copra—West Indian, £31 15s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 17i('. to 20(/.

Fruit—No quotations.
Fustic—No quotations.
Ginger— Quiet. 3^s. to 80s.

IsiSQLASS—No quotations.
EoNEY—24?. to 2Ss.

LiMK JciCR—Raw, not in re^iuest; concentrated, £20 lO.s.

to £33; otto of limes (hand-pressed), no quotations.
LooWOOD—No quotations.
Mace— 1,8 to 2/6.
Nutmegs— 4irf. to Shd.

Pimento— 2,''j(/. to 2l.(i.

Rubber—Para, fine liard, 3/1; fine soft,

1/S per ft.

Rum—Jamaica, 2/4 to 5/- per gallon.

New York,—Messrs G1LLB8PIB Beos. & Co., December

12, 1913.

Cacao—Caiacas. 14|o. to 15c.; Grenada, 13ic. to 13|c. ;

Trinidad, 13|c. to 14c.; Jamaica, 12Ac. to ISAc.

Coco-ndts—Trinidadand Jamaica, selects, $37 '00 to $38 "00;

culls, $23-00 to $24-00 per JM.

Coffee—Jamaica, lOjC. to ]4ic. per ft).

Dinger- 8|c. to lljc. per lb.

Goat Skins—Jamaica, .jOc; Antigua and Barbados, 45c. to

4Sc. ; St. Thomas and St. Kitts, 42c. to 45c. per lb.

Obape Fruit—Jamaica, $1-50 to g2-25.

Limes—84-00 t.. £5-00.

Mace—50c. to 54c. per lb.

Nutmegs—llO's, 12c. to I2|c.
Oranges—Jamaica, SI 25 to $150.
Pimento— 4c. to 41c. per ft).

Sugar—Ceutrilugals, 96", 3-."i4c. per&i.; Mnscovadoa, 89",
3-04c. ; Molasses, 89°, 2-79c. per lb., all duty paid,

Trinidad,—Messrs. Gordon, Geant dc Co., December 22,

1913.

Cacao-Venezuelan. §14-00; Trinidad, $1325 to $13'75.
Oooo-NUT Oil—$100 per Imperial gallon.
OoFFF.E—Venezuelan, 15c. per ft,.

OoPKA—$5-25 per 100 ft).

Dhal—$4-75 to $5-00
Onions—$2-75 to $3 00 per 100 lb.

P1A8, Split—$5-75 per bag.
Potatoes-English, $1-30 to $1-50 per 100 lb.

EiOE—Yellow, ?5-10 to $5-60; White, $4-75 to $4-80

par bag.
ScoAS—American crashed, no qootations.

Barbados,—Messrs. James A. Lynch Js. Co., Ltd.,
November 29, 1913; Messrs. T. S. Garraway it

Co., November 21, 1913.

Arrowroot—$5-25 to $650 per 100 lb.

Cacao-$13 00 to $14 50 per 100 ftj.

Coco-nuts—-'^24 -00.

Hat—$1-50 to $1-60 per 100 lb.

Manures—Nitrate of soda, $7000; Cacao manure, $50'00;
Sulpliate of ammonia, $82 00 to $85-00 per ton.

Molasses—No Quotations.
Onions—$2 75 to $3 00 per 100 lb.

Pbas, Split— $5-80 to $6 00 per bag of 210 lb • Canada
$4-00 to $4-50 per bag of 120 lb.

Potatoes—Nova Scotia, $2 50 to $4 00 per 160 ft.

Rice—Ballam, $5 -30 to $5 40 per 190 lb.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $4 00 per 100 lb.

British Guiana.—Messrs. Wietino &, Richter, Decem-
ber 20, 1913; Messrs. Sakdbach, Parker & Co
December 19, 1913.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
for" the west indies

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.vo ume 1 No 1 Out of print. Nos. 2, 3, and 4, m original paper covers as issued, price Ij. each. Post free Is id-Volumes II III, IV, V,
yi,

VII, VIII, IX X, XI and XII:-Price 2s. each
; Post fr^e^.. 8d, where'complete (1 1.1:IV. 3; and V, 2 and 3 are out of print.)

"

• Volume XIII, Nos. 1 and 2 No, 3:-Containing Papers on Rubber: Rubber Experiments in Trinidad and
lobago, byA E.Collens; Rubber Experiments in British Guiana, by Professor Harrison and others:
taslilloa Kubber m Dominica, by Joseph Jones and G. A. Jones: Notes on Cultivation of Para Rubber,
by t. Evans; ISote on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B Sc , F C S •

Rubber Cultivation, by Dr. P. J. S. Cramer; Misokllaneods: Forestry in Trinidad, by C. S. Rogers;

"; ^-^«t,^°''.'^;f
Estimating talcmm Carbonate in Soils, by H. ,S. Shrewsbury, F.I.C; Milking Capacitiesot the Trinidad GoverDment Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

by J. L. Shannon, D.V.M.

PAMPHLET SERIES.
.^o„. A /w^t"/^-^*^

are written in a simple and popular manner and the information contained in them is esueciaUv
.dapted to West Indian condition.s. They contain, amongst other subjects, summaries of the results of the experiment workon sngar-cane and manures the full official reports of which have only a limited circulation. The number issued up 'o ^he
present time is seventy. Those mentioned in the following list are still available: the rest are out of print

<5»»^i; .„A fi, n
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d

®''^'"fqoo 'no r'-^'^^^'l^'^^'ion, XT ,, .
(15) Plain Talk to Small Owners. Price2™

n iqoa" Nn' iq'
^"''' A- " }tV,' S''- B P"-^^ *''• ('^) ®'^"«^^^' Treatment of Fungoid Pests. Price id.

Z }^!' Nn" \o
P"'^

ti'
"" ^^°"' ^°- -^' P"=^ ^''"' ^^^> ^«<='P«* f°^ Cooking West fndian Yams. Price 2d.

<i«JL7r,„J^ a' ^i""^ ,• r.
(25) Ground Nuts in the West Indies. Price 2d.

nfcimT-Nn^fn ^^"'"•"i!;^ ^^^^„'?.T"4'
"' Barbados. (28) Barbados and Porto Rico Molasses. Price 3,i.

n qo^t No" fq'
^"'^

«^
' " loatt' S°' ^-t'

P'"^ ^'^' ^^^^ ^^'«'' °° ^^^^ keeping in the West Indies. Price 2a.

in iq07 9' No P ^ri'ce 6 f-'w ^^^'^'^% f'
"""' ^'^^

fl^l
Information in regard to' Agricultural Banks. Price 4,^

S«Jl?nl IL Vf^^r n
^

L' ^ ^^' Fl^f H- (37 Cultivation of Oranges in Dominica. Price id.

i foooi Nn 1 p"""''
'"

9]" ^'^o^'l, ^^""I'n- •
(^1> Tobago, Hints to Settlers. Price 6d.

In \Zk t: 2?;^ ^\ in "^^ ll g ?-^\
("^ S^rIrS ^---^-™-' -^ ^- I"^^- P^-ta.

InK; ll: g;^ ^\ SSS ll: fi ?S S;
''''

^ZVd'
^°"°" ^'^"""^- ^^'^ ^'^'^ ^-^'-^^^ ^^^*^-

ManlTria? Exnerfm";^?' ^'}l%
^'^^ ' '°

^''°''"^?' ?°-
^^'

F^j'fH ^^^^ ^''"S"^ I^'^^^^^" "^ ^acao and Sanitation of Cacao Orcharda.Manunal Jlxpenments with Sugar-cane in the Leeward Islands, Price id
•° ionf^' S°' ^o P"''''

^A-' .'" ^^^2"^' ^°- 36. price 4rf.; (55) Millions and Mosquitos. Price Sd.
'"

Jonfil' S°- i,'
P"'''

f*?-' {'^ ^^5-^' N°- *7' P"'=« *'^-- (58) Insect Pests of Cacao. Price id.

In nos'q' Nn' II'
^""^

Z^'
' '^

^ oool'n^x^- °I'o
P"'^ '*''• ' ^^^^ C°"°° ^'"«> ^"^ *« ^rect and Work Them. Price id.in 1908-9. No. 64, price 4d.; in 1909-10, No. 68, price 4</. (61) The Grafting of Cacao. Price 4rf.

Sugar-cane Experiments in the Leeward Islands, (65) Hints for School Gardens, Fourth Edition.
in 1910-11, price Is. in 1911-12, price Is. (69) Hints to Settlers in St. Lucia. Price 6d.

l<7\ a„,i 09 «„ 1 T . ^ENERAL. (71) Jngect Pests of the Lesser Antilles. Price Is. 3d.
(7) and 22 Scale Insects of the Lesser Antdles, Part I. price (72) Lime Cultivation in the West Indies. Price M

id.; l-art II., price 4d.
(73) Root Borers and other Grubs in West Indian Soils.

Price Gd.

^. ;> .V"^
above will be supplied post free for an additional charge of \d. for the pamphlets marked 2d., Id. for 'hosemarked id., and

IJrf. for Nos. 40, 41, 44, 45, 49, 59, 62. 63, 67 and 69. Postage for No 71, id.

TV. .A • T?®
' AGRICULTURAL NEWS '. A Fortnightly Review.

ihe Agricultural News' contains extracts from official correspondence and from progress iBd
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in
Agricultural matters throughout the West Indies.

"^^^
I -^S^^CUltural

News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postace is
is. .rf. per half-year, or 4s. M. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as
issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these vol-Mes
can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the AgentsAU upphcations for copies are to he addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents fcr the sale of the publications of the Department :—

London: Messrs. Ddlait & Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moselet, Agricultural School.
£arfca€«os.- Advocate Co. Ltd, Broad Street, Bridgetown. .St. Lucia: Mr. M. A. Lawrence, Botanic Station.
Jamaica: The Educational Supply Company, :6, King Dominica: Mr. J. R. H. Bridgewater, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.
^rtitsAG^wiTia.- The 'Daily CHRONicLE'OppicE.Gecrgetown. Anitaua : Mr. S. D. Malonb, St. John's.
Trtnidad.- Messrs. Muir-Marshall &, Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aokncy, Basseterre,
Tobago: Mr. C. L. Plaoemann, Scarborough. Hivis : Messrs. Hcwell, Bros., Charlestown.

Grenada : Messrs. Thos, Lawlor A Co. St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—yor sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

©hlendorff's Special Cocoa Manure

Ohlendorfifs Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-OONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS

London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

PURE RAW
Linseed Oil

Stocked ill casks or in cases of 10 gallons each.

Special quotations made for export trade

on application to:—
TEE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN

JUST ISSUED.

WEST INDIAN BULLETIN.
(Vol. XIII, No. 4.)

INSECT PESTS
OF THE

LESSER ANTILLES,
By H. a. Ballou, M Sc,

EGtomologist to'tbe Imperial Department of Agriculture.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

This book gives a popular illustrated account of the

chief insect pests in the Lesser Antilles.

^3^^^ To be obtained from the Department's Agents, price

Is. 3(f., post free, \x. IJ.

Containing papers on the following subjects:
—The

Windward and Leeward Islands Considered in Relation to

Forestry, by Francis Watts, C.M.G., D.Sc, F.IC, F.C.S.;
Stomatal Characteristics of Varieties of Sugar-cane, by W. R.

Dunlop; Cane Syrups or Fancy Molas.ses, by H. A. Tempany,
B.Sc, F.IC; Report on the Prevalence of Some Pests and
Diseases in the West Indies during 1912, by H. A. Ballou,

M.Sc; Recent Trials with Cotton in Grenada, by Gilbert

Auchinleck, B Sc, F.C.S.; A Plea for Citrus Cultivation in

St Lucia, by A. J. Brooks, F.C.S.; The Tuberculin Test in

the West Indies, by P. T. Saunders, M.R.C.Y.S.

Pamphlet Xo. 73:—
ROOT BORERS AND OTHER GRUBS IN

WEST INDIAN SOILS.

J" -J Illustrated with original photographs. Price 6d.

Post free. Tit-'.

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbado.=.
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R.M.S.P. REGULAR SERVICES
fron

West Indies

Southampton & New York,
I'OKTS OF CALL.

BARBADOS, Trinidad (for Demerara, Tobago, Grenada,
St. \ ir.cent, St. Lucia, Dominica. Montserrat, Antigua.
Nevis & St. Kitts, Carupano, Pampatar & La Guaira).

Puerto Colombia, Cartagena, Colon (for Pacific Ports).

Jamaica & Antilla.

NEW YORK to BERMUDA.

Also from Southampton, Cherbourg & Liverpool to

BvsLzU, Uruguay & Ai^gentinai
Via Spain. Portugal. Madeira & St. Vincent.

From London to

STRAITS, CHINA & JAPAN,
V^ia Egypt & Ceylon.

R.M.S.P. YACHTING CRUISES to

MOROCCO, WEST INDIES, NORWAY,
Canary Is. Mediterranear,,
& Madeira. Fortnightly

j^^,^ l^^j g. ^^^^^

Fo.rt nightly Sailings during By "ARCADIAN."
from London. Winter Months. June to December.

THE ROYAL MAIL STEAM PACKET COMPANY
n

Head Office : 18, Moorgate Street, London.
Branches at BARBADOS, Trijiidad, Tobago, Colon, Jamaica, Antilla, New York, Bnenos Aires, Rio de Janeiro, Madrid, etc.
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LIME CULTIVATION
IN THE

WEST INDIES.
ISSUED BY THE COMMISSIONER OF AGRICULTURE.

THE JOURNAL OF THE ROYAL SOCIETY OF ARTS, states:— 'To those interested in the lime indus-

try this little volume (which forms No. 72 of the excellent Pamphlet Series issued by the'lmperial Department of Agri-
culture for the West Indies) should prove invaluable.'

THE DEMERARA DAILY CHRONICLE (British Guiana), observes:— 'An interesting and instructive book-

let on the subject of lime cultivation . . . contains an abundance of valuable information regarding the production of

lime oils, citrate ,,f lime, etc'

(Secouil Notice):
— 'Pamphlet No. 72, with up-to-date information concerning the lime industry is very oppor-

tune, as apart i om Dominica and Montserrat, the possibilities of lime growing have appealed powerfully to St. Lucia,
Trinidad and Bi: ish Guiana. We are confident that those engaged in the industry in this Colony will welcome this

little volume.'

THE OMINICA GUARDIAN says:
—'Our thanks are due to the Imperial Department of Agriculture for

the West Indv'; t their Pamphlet, No. 72, which is an exhaustive summary of all that is up to the present known of

the lime, its cult ne, products and commercial value.'

TEE '. LARION (British Honduras) states :
— ' We reproduce below an extract from a Pamphlet issued by

the Imperial I'cpartment of Agriculture for the West Indies. . , . and we propose publishing from time to time
Tiirt'npr pytrftfts

THE INTERNATIONAL SUGAR JOURNAL-— "Ihis comprehensive handbook.'

To (je obtained from all agents fcr tbe sale of tlie publications of the Department,

price 9f?., post free lid.

AGRICULTURAL LIBRARY BOOKS FREE,

Cacao Culture

Citrus Culture

Coffee Culture

Cotton Culture

Fertilizer Guide

Pine-apple Culture

Miscellaneous Ebonomic Plants

Sugar-cane Culture

Tobacco Culture

WRITE FOR ANY BOOK YOU WANT, IN ENGLISH OR SPANISH,

IVE SEND IT FREE.

GERMAN KALI WORKS,

Port-of-Spain,

Trinidad.
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The International Spirit in Tropical

Agriculture.

jNE of the strongest political arguments in

)
favour of State aid and recognition in scien-

I tific research is the circumstance thab few

things have tended more to bring about an intelligent

international understanding than the march of knowl-

edge and its application to the affairs of daily life.

The time was when the investigator in any country, or

even in any institution of that country might, like the

alchemists of old, experiment in the strictest seclusion

without thought or regard to external activities. Bub

to-day not only hns the scientist to be familiar

with the records of previous and contemporary work

in his own country, but he must also have at his com-

mand the opinions, methods and established results

that have arisen in foreign places. This requirement,
it can be seen, leads to the systematic perusal of foreign

literature, to extensive personal correspondence, and to

that which is even more important
—international con-

ferences. As a good example of a science which has

done a great deal to improve international relation-

ships, we may mention the study of genetics. The

study of this subject is not limited by political and

geographical barriers, but rather has it a positive

influence in the direction of their dissolution. Id

seeks to eliminate war and disease; it endeavours

to create new and improved varieties of plants and

animals: and above all, it tries to elevate the human

intellect and point of view with the object of eventu-

ally establishing a scientific basis for human happiness.

But to come to the more restricted aspect of the

subject with which we are immediately concerned, it is

obvious that international interchange of ideas and

facts in regard to tropical agriculture is a matter of the

greatest moment. And just as in general scientific

research this interchange is necessary for progress, and

is conducive to international gratitude and admiration,

so the same thing holds good in agriculture; and perhaps

in no other branch of .scientific work does there exist

more inter-dependence and a better goodwill than in

investigation work in the Tropics. The reason for this is

partly the outcome of the constitution and extent of the
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different territories. Most of the tropical countries are

either Colonies or Protectorates, or else Powers (at

present) of the lower order, where national and commer-

cial predjudices are not strong. Conseijuently each

one, owing to its weakness, is forced to look to the

othei;^for help. There is no central clearing house for

knowledge, and a constant minding of each other's

business is a necessary condition for progress. It

would be an easy matter to enumerate a large number

of instances showing how foreign tropical territories

have assisted one another, but two or three will

suffice in the present connexion.

Reference may be made first to the inter-

change of information and material between ento-

mologists and between mycologists. Recent progress

in connexion with the economic employment of

natural enemies of insect pests for example, has

been largely dependent upon whole-hearted co-opera-

tion between investigators, or rather, one might

say, between the Governments of foreign tropical

territories. Then, again, with the question of varie-

ties of different tropical crops one country may

owe a great deal to another. We may, perhaps, with

all due modesty, refer to Louisiana's, and to India's

and Queensland's obligations to the West Indies for

varieties of sugar-cane; though, on the other hand, the

West Indies owe a debt of gratitude to the Southern

States of America and to India for a vast amount of

information concerning tropical crops. Markets exist

for the results of scientific work just as they exist for

the results of economic production.
(Jther instances of

the same kind of thing are to be seen in the extension

to East Africa and America of varieties of Egyptian

cotton, and in the example set to the rest of the sugar-

cane growing world by Java and Cuba in regard to

central factories.

Sometimes where keen competition creeps in one

might expect something of an inimical spirit to exist.

One might understand, for instance, that Java would

not be too ready to instruct India in the management

of central factories, because India is Java's great com-

mercial market for refined, sugar. Similarly Brazil

might be imagined to be somewhat antipathetic

towards the Federated Malay States; though as far as

is known, even in a severe case of competition as this

instance affords, one could scarcely believe that the

scientific workers in connexion with rubber in each

country would be unkindly disposed towards each

other. In this connexion one of the weak points

involved in the work of technologists paid by commercial

undertakings is brought out. Such investigators, quite

apart from any natural desire, are sometimes compelled

to conform to the policy of those upon whom they are

financially dependent, with a result that Science

sometimes suffers.

li.

Taking everything into consideration, however,

one must admit that the feeling which exists to-day

between scientific workers in difi'erent tropical countries

is one to be admired and an extremely important factor

in the development of the Tropics as a whole. As

already mentioned, great benefit accrues in this respect,

from international conferences. Most people by now

will be aware ot the circumstance that the forthcoming

International Rubber and Fibres Exhibition and the

International Congress of Tropical Agriculture are to

be held in London during June this year.

These conferences will be influential not only as a

means of distributing facts and ideas, and of providing

a means of advertisement. They will be influential as

well because they will strengthen the goodwill that

already exists amongst that large and increasing num-

ber of workers of all nationalities who have sacrificed

the academic and social advantages of their native

countries, for the purpose of devoting their lives to the

development of the farthermost portions of the empire-

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture left

Barbados by the R. M. S. 'Uruba' on the llth for

Jamaica, for the purpose of conferring with the Govern-

ment of that Colony on agricultural matters.

^Ir. H. A. Rallou, M.Sc, Entomologist on the

Staff of the Imperial Department of Agriculture left

Barbados on Wednesday, January 14, 191 4, by the

R. M. S. Caraquet' for St. Kitts. Mr. Ballou will later

visit Antigua and also Mootserrat. In the first two
islands the principal object of the visit will be to

investigate the damage occasioned by soil-inhabiting

grubs; in Montserrat, spraying experiments are to be

conducted in connexion with the control of soale insects.

Mr. Ballou is expected to leave Mont-^errat for

Barbados on Februarv 9.

Mr. W. Nowell, D.I.C, Mycologist on the Staff of

the Imperial Department, left on the same date by the

same steamer for St. Lucia. The object of his visit is

to report on the prevalence of sugar-cane diseases in

the island, and to make a general mycological survey of

lime and cacao cultivations. Mr. Nowell is expected
to leave St. Lucia for Barbados on January 23.
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SUGAR INDUSTRY.

EXPERIMENTS WITH SUGAR-CANE
IN PORTO RICO, 1913.

The sugar-cane experiments in this territory have been

carried on along the same lines as in 1912. In Bulletin

No. 5 of the Experiment Station of the Sugar Producers'

Association of Porto l!ico, where the results for 1913 are

recorded, attention is given first to the raanurial trials. It

is stated that an average yield of 3-l'49 tons per acre was

obtained from first ratoons by the use of a complete ferti-

lizer, or a gain of 608 tons over the non fertilized areas.

The series of tests to find out what effect, if anj', manures

have upon the purity and quality of the juice gave results

which show that neither the kind nor the amount of fertilizer

effects the sucrose and purity of the juice to any appreciable
extent. It is pointed out that tho.se plantations which are

making fertilizer tests can profit by this conclusion, as it

will not be necessary nor profitable tr make analyses of the

different plot.*. As regards the efi'ects of fertilizers when

applied to hill land, the re.'^ult of two years' work leaves no

doubt that fertilizing this class of soil with high-grade
chemical manures will pay handsoaiely. Their use over

a period of two years has doubled the jield (jf cane over the

plots not fertilized. Thus, contraiy to the general belief,

these hill soils respond more readily tn manures than do the

low lands.

Interesting experiments were made during the past year
in connexion with hole versus furrow planting. There

appears to be no difference in the yield obtained under either

system of cultivation, but the advantage of planting in

furrows rests in the fact that it is much less expensive, and
that future cultivation, irrigation, and fertilization are

rendered more simple. The hole system is perfectly adapted
tfi poorly drained land where labour is cheap; but times have

changed, labour has become scarcer and higher, and a great
deal of land has been put into cultivation where drainage is

not the main consideration. Conditions to day require all

work possible to be done by animals and mechanical

implements.

The experiments conducted by the Association on the

question of distance planting proved not only that close

planting results in a large increase of yield, but also indicate

the reason for this. Where cane is planted too far apart
there is not time the first year for it to stool out sufficiently

to cover the ground. There are theielore not enough stalks

per acre. 'I'he results showed that during both years the

weight of cane per acre was to a certain extent proportional
to the number of canes produced per acre.

Of considerable interest in the West Indies are the

results obtained with seedling varieties. Of those which

have given satisfaction. Yellow Caledonia, B.3412, B.376,
B.4596, D.117, B.17.53, White Transparent and B.137C may
be- mentioned. In the selection of seedling varieties an

important factor which has to be considered is resistance to

the attacks of the white grub and other insects. Some of the

British West Indian varieties are useful in this respect. It

may be interesting to mention that 11.1753 is planted on the

limestone soils bordering the hills, and has been found after

long trial to be well adapted to this class of soil. Four

seedling canes have been very fully tested for two years in

the uplands. Of these B.206 came first with .ly^ tons per
acre and B. 1753 second with 33S; 11.306 was third and
1).117 fourth.

In conclusion it should be stated that a large amount of

work is now being done in Porto Rico in the matter of raising
their own seedling varieties. It has been decided to adopt
the letter P to designate all seedlings produced at the

Experiment Station, whilst those raised at the Federal

Station of Porto Rico will carry the aEBx PR.

THE MANUFACTURE OF WHITE SUGAR.
Modern white sugar manufacture has as its principal

requirement the condition that a perfectly clear and lights
coloured juice shall be used as the material for crystalliza-
tion. As pointed out recently in the Ixttnuitional Swjar
Journal (December 1913), all new methods of juice

purification are directed towards this condition. In the

application of the single or double carbonatation process the

clearness of the thick juice leaves nothing to be desired,
but during evaporation the liquid becomes very dark in

colour owing to chemical changes between glucose and'

other chemical substances. It is frequently the case that

this difficulty is overcome by the employment of the acid-

thin juice process, which was described in the Agricultural
Neirs, Vol. XII, p. 355; but a useful alteration is the

method introduced by Messrs. Gordon of Wallaceburg,
Canada, and lately described in the Louisiana Planter

(December 13, 1913) 'The cane juire coming from the

cane mill is run through a heater and brought up to a sutti-

cientl}' high temperature to coagulate all of the free albumen.
The juice ihus heated and the free albumen coagulated are

then cooled down to a low temperature by a process the

reverse of the healing process
— the use of a cold water cooler.

'Ihis seems to be the central idea of this new process: the

coagulation of the albumen contained in the juice before

liming and then having the juice cooled at once and thus

avoiding that inevitable inversion that results in the

ordinary method of clarification where lime is introduced

into the juice before this coagulation of the albumens has

been effected. This process avoids any destruction or elimin-

ation of glucosH, the glucose going in the molasses, thereby

retaining the value of this glucose instead of wasting it.

The juice thus cooled is then limed in excess and submitted

to the carlionatation process, the lime combining with the

organic acids of the juice and thus forming a flocculent

neutral juice, which, by the carbonatation process, the

carbonic acid combining with the lime, produces flocculent

neutral juice, which is reheated and readily passed through
filter pi esses, from which it emerges bright and clear as pale

sherry wine, and is ready for evaporation in the multiple

effects, and for concentration in the vacuum pan. From this

it emerges as pale coloured massecuite, and after centrifugal-

ing emerges as pure white sugar, which when passed through
the granulators, receives the final touch that makes the

produce pure dry granulated .sugars.'

The Cu/-a Review (December 1913) reproduces from the

International Suyur Journal a portion of H. C. Prinsen

Geerling's paper dealing with the distribution of the world's

sugar. It will be remembered that British India consumes

her oivn produce together with the greater part of that of

ilauritius and one-third of that of Java. The United States

complement their own scanty production with that from

Cuba, Porto Rico, the Hawaiian Islands and many of the

Antilles. China and .Japan take their supply from Formosa

and ti> some extent from the Philippines, whilst Australia

depends on Fiji, Java, and Mauritius. South Africa uses the

sugar produced in Natal and Zululand, together with small

amounts from Mozambique and Mauritius,
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FRUIT AND FRUIT TREES.

THE MANURING OP COOO-NUTS.
Now that the cultivation of coco-nuts is becoming more

intensive and extending to include the better lands, the

question of maintaining and improving the fertility of the

soil in regard to mineral nutrition is receiving considerable

attention. In Tobago, an extensive series of manurial

experiments vpere started in 1911 and the results for one

year will be found described in Bulletin No. 71 of the

Department of Agriculture, Trinidad and Tobago. The
results were not conclusive. It was found that the yields

from the various plots on each estate varied largely even in

two of the control plots. The opinion was expressed that

this might be due to the peculiarities of each individual

tree, that is, some trees might be naturally more prolific

than others It is held that it is neces.sary to know the

natural yield of the group of trees comprising each plot

previous to the application of manures. The Department of

Agriculture fnd I5oard of Agriculture have accordingly con-

sidered it advisable to start new series of experiments, the

results of which will be published in due course.

Whereas the experiments in Tobago dealt with above,

comprise the application of mineral manures principally, it is

important not to forget another and equally important

aspect of the subject, namely, the application and effect

of natural organic manures. This work has been considered

in the Seychelles. It is stated in the Monthly Bulletin

of Agricultvral Intelligence and Plant Di^enses (October

1913) that the quantity of mineral matter removed from the

soil by the coco-nut palm is considerable when the fibre and

the leaves are not returned. The copra itself represents
a very small proportion

—
only about one-fifth of this quantity.

It would seem, therefore, desirable to utilize the leaves and
other residues before considering other manures of a mineral

nature. By far the most interesting suggestion is the recom-

mendation that green manures {Tep/irosia Candida, etc.)

should be planted, and that farmyard manure, and particu-

larly seaweed should be used where possible. In connexion

with seaweed it will be useful to bear in mind that another

excellent manure for coco-nuts derived from the sea could

be obtained by the organization of fisheries. In the West
Indian islands, there are extensive coco-nut plantations close

enough to the sea to render the collection and transporta-
tion of these products of the ocean practicable, and the view

may be expressed that it would be extremely useful and

important if a series of manurial experiments could be

conducted with seaweed and fish in the West Indies, not

merely to take into account the increase in the number of

nuts produced per S). of manure applied, but also to involve

the commercial possibilities of the idea in its widest aspect.

THE 'GOOTEE' METHOD OF
PROPAGATION.

Although the process for propagating plants described

below has be<-n employed for ages in India and for a con-

siderable period of time in Australia, there seems to be no

harm in calling attention to the operation for the benefit of

those readers in the West Indies who may not be familiar

with the subject. The information has been obtained from
the (Jiieensland Agricidtuial Journal (November 1913),

though the original source seems to have been the Tropical

Agriculturist of Ceylon.

The 'gootee' mode of propagating plants is adopted in
the case of trees which are difficult to raise by layering, or
which seldom set seed, and also as a means of increasing
any tree of special merit, or a part of a tree exhibiting
a variation which it is desirable to perpetuate. It is often
of special value in the propagation of fruit trees, where it is

desired to obtain early-bearing plants. In carrying out the

operation, it is necessary to select a firm and healthy branch
with well-ripened wood immediately under a leaf bud or
node: Take off a small rim of bark about 1 inch wide. To
this apply a ball of clay soil, holding it securely together
with coir fibre, tovsr or moss, and bandaging all firmly round
the branch.

A little above this is hung a pot, and through the hole
in the bottom of this vessel a piece of rope is introduced and
a knot is tied at the end of the rope, which should fit tightly
against the hole when the rope is drawn through. The oDrd
thus secured by its knotted end in the pot, is carried on at
full stretch and coiled round the 'gootee'. By this arrange-
ment the water, with which the pot is kept supplied, oozes

slowly out, trickles down tlie lope and along the coil and so
distributes itself over the whole 'gootee'. After three or
four months young roots should be seen protruding through
the binding. At this stage the branch may be cut from the

parent tree, and planted where it is intended it should
remain. The operation may lie carried out best in wet
weather, commencing as soon as active growth in the
tree begins.

Banana Industry in Cuba.—According to the
Cuba Maga-.iut (September 1913) the commercial produc-
tion of bananas in Cuba is not a very profitable business

chietly because of lack of transportation, for in most places
there are no cart roads, and the fruit has to be brought to
the shipping point on mule back. The exporting season
lasts but seven or eight months, during only five of which
as a rule can good prices be obtained.

The bananas that Cuba exports go principally to Boston,
New York, Philadelphia and Baltimore, these shipments
amounting to over 2,500,000 bunches a year. It is observed
that the number of saleable bunches per acre varies a great
deal, due to soil, rain, care, age of plantation, etc., and ranges
from 100 to 200 bunches. Bunches under six 'hands' are
not sold for export but are fed to cattle; these amount to

about 10 per cent, of the planting.
The establishment of banana plantations goes on in

Cuba year after year, but it must be remembered that
a large amount of this is for the specific purpose of providing
the necessary shade for young coffee and cacao until the
latter crops are in bearing.

Horticultural Department. New Delhi.—
A communication has recently been received from the above

newly established institution asking for assistance in the
matter of aiding the development of the horticultural depart-
ment by means of the presentation of interesting trees, shrubs,
and palm seeds. The Gardens of the Department, it is under-

stood, are to form the embr3'o of the horticultural collections

of the new capital of British India, and the department is

responsible for the creation of all parks, gardens and open
spaces in the capital. It is understood that .spacious nurseries

are in course of erection and a general call is being made to

stock them with interesting and useful species.
It is hoped that those authorities to whose notice this

information is brought will endeavour to assist this new
Indian establishment as far as it lies in their power to

do so.
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AGRICULTURE AND ELEGTRiCITY.

EXPERIMENTS WITH THE SOIL. PLANTS
AND ANIMALS.

A short time ago an account was published in this journal

of the results of Professor Priestley's experiments with electri-

city on the stimulation of plant growth in the held In continu-

ation of the subject, quite recently, a very interesting paper on

electro-agriculture has been read by Mr. T Thome IJaker.

A.M lE.E
, F.C.S., and [mblished in the .founial of the

Jioi/al Surieti/ qt Arts (December \2, 1913). The first part
. of this paper deals more particularly with the various means

of producing different types of electric current—a technical

matter with which the agriculturist is only indirectly

concerned. In dealing with the subject, therefore, in the

present article, consideration will be given only to the actual

results obtained as regards the effect of currents upon the

objects dealt with.

It will be interesting to record first, the fact that a

plant when alive is a feeble generator of electricity, and if its

upper extremities be connected by a conductor through a

sensitive electrometer to the roots, an electric current,

generated by the live processes going on within the plant
will be indicated by the instrument. In this connexion it

Kay be pointed out parenthetically, that thes^; currents are

exceedingly minute, and that one of the lllo^t essential things
in successful electro-agriculture is tn employ minute currents

or minute amounts of electro-energy comparable with those

at work in nature. •

The way in which atmospheric electricity passes
into the plant appears to be mainly by means of the hairs,

each hair acting a.s a miniature lightening conductor.

The effect of electrification may be due to several things.
It may cause a contraction in the capillary tubes of the

plant stems, which would increase capillary attraction and
cause a quicker and more ready rise upwards of the

natural juices. The electrical stimulus may possibly assist

also some of the enzymic actions taking place during

plant nutrition. In considering these matters it is necess-

ary to bear in mind the kind cif currert that one is

working with. A number of experiments made with

bacteria, ferments, moulds and other microorganisms have
led investigators to the conclusion that almost every
individual plant or organism requires its own particular type
of electricity if the best results are to be obtained.

In the discussion following the reading of the paper
under consideration, Mr. Newman, Sir Oliver Lodge's
collaborator in electro-agricultural research, also dwelt upon
the importance of this matter. It would seem that the

effect of high frequency currents on plants themselves

differs very much from that of high tension continuous

currents, though it is probable that both may have a useful

effect.

Turning to a consideration of some of the uses to which
what is called an 'eflluve' discharge has been put, reference

may be made to the electro treatment of fungus diseases.

As an example of such treatment, the red variety of the

American gooseberry blight was treated with an efHuve dis-

charge, but was not killed by it; on first spraying the blight,

however, with a weak solution of a soluble sulphide, and
then playing on it with a high freqiiency effluve, ionization

cf the sulphide was effected, and the nascent sulphur killed

the blight organism. Another interesting application of the

eflluve discharge has been to cheese mites. These little

organisms infect the rind of certain cheeses and eventually

the inside of the cheese; but the destruction can be stopped
owing to the fact that the little animals can be readily
electrocuted. By attaching a brush of fine silver hairs in

an ebonite handle to the high frequency apparatus, and

brushing over the surface of the cheese with it, the surface-

organisms are destroyed It is noteworthy that in this

instance, again, the kind of current makes a difference, for it

was found that one type of efttuve discharge not only did
not kill the mites but actually invigorated them. Similar

experience has been met with in the electro-treatment of

fungus diseases of fishes.

The closely related problem of the application of radio-

activity to plant growth possesses features of perhaps
greater promise than electrical discharges, particularly in

relation to the .soil. As regards the source of the

radioactive material, it may be mentioned that in the

preparation of radium there is a large amount of residual

waste, which may contain anything up to 1 or 2 milligrammes^
of radium per ton; and this practically inactive material mixed
with many times its own weight of ordinary Roil has been
found to produce very marked results. The author of the-

paper under consideration found that cress plants grown on
radio active soil were each 7 to 10 per cent, heavier than thfr

plants grown on ordinary soil. With radishes the result

was nothing less than extraordinary, the growth being about
three times more rapid. Itadium also has a stimulating effect

upon germination. Experiments with wheat gave equally
favourable results, though it must be remembered that the

experiments lately conducted in England with the assistance

of the Board of Agriculture gave an increase of 2" per cent.

in one year and only 3 per cent, in the next. This renders-

it necessary to reflect upon whether radio-active substances

will be quite so beneficial as Mr. Baker hopes. One thing
is certain, that there are now comparatively large source*

of radio-active material, chiefly carnatite, to afl'ord an ample
supply for purposes of agriculture in the future.

To come now to some practical experiments in the

application of an electric stimulus to animal life, it will be

seen that in one direction certainly there is great promise of

economic success. ^ oung chickens hatched in incubators

can be grown under electric stimulus at about double

the rate, thus doubling the out-put of a chicken farm
and halving the food bill per chicken. But what is

of far more importance from an economic standpoint
is the decrease of the death roll during the first few

days after hatching. In the summer months, under nor-

mal conditions, the mortality is often as much as .50 per cent.

This disastrous dying off is practically non existent where

suitable electrification is used. In the experiments, the

chickens were kept in a chicken house which was electrified

by a large helix of heavily insulated wire wound round it in

turns about (! inches apart. The current was applied for

ten minutes every hour during the day. There was only
a mortality of 15 per cent, and as much as 35 per cent,

increase in weight of the electrified chickens after three

months. The vitality of the treated birds is reported to be

remarkable. In the words of the author; 'instead of running

away when one puts one's finger to the netting, they will rush

up and peck vigorously. During the treatment they are so

highly charged with electricity that quite a distinct shock is

felt in the fingers on touching them, although the birds

themselves are unconscious of anything. The sparks
which ttv from their beaks on their pecking one's finger do
not appear to be felt in the least by them.' It must be

borne in mind, however, that too strong or too frequent

application is liable to have a harmful rather than a stimu-

lating action.
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date December 29, with reference

bo the sales of West Indian Sea Island cotton:—
Since we last wrote, you about 120 bales of West Indian

Sea Island cotton have been sold, chiefly Montserrat 16Jd to

ISd., Nevis and St. Kitts 18rf. to 20d., Barbados l6|c?.
to I9d. with some Stains at 9hd. to lOd. The market

remains steady.
The demand continues to run upon the finest qualities,

the lower grades being seldom enquired for.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending December 20, is as follows:—
The demand has continued throughout the week for the

limited offerings of Extra Fine and Extra Fine off in colour

to be found in the daily receipts and this demand is not

yet satisfied. There was also a good demand for Fine to

Fully Fine off in colour, and Fine at prices ranging from

18c. to 20c., taking such lots as Factors were willing to sell,

resulting in sales of about 500 bales.

For Fully Fine there are apparently no orders in the

market. The unsold stock of this quality is large and Factors

would make some concessions in price to dispose of quantity,

wishing to sell before the holidays.
There has been some inquiry for the Planters' Crop Lots,

but no sales have been reported
We quote, viz.,

Kxtra Fine 26c. = 14|(f. c.i.f., <fe 5 per cent.

Fully Fine 2.3ic. Uld.
=

lljd. tol2J(/.

= 11 Ad.

Fine 20c. to 22c.

_EullyFineoff|20c
in preparation /

^

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to. December 20, 1913, were

2,787 bales, 4,571 bales, and 2,729 bales, respectively.

-CONTROLLING THE FORMATION OP
COTTON BRANCHES.

There appears in Circulai- No. 115 of the Bureau of

Plant Industry, United States Department of Agriculture, a

paper by O. S. Cook entitled. The New System of Cotton

Culture. This system is based on the application of the

principle that the control of the vegetative branches of the

cotton plant depends largely upon the methods of thinning.
The formation of vegetative branches can be arrested by
leaving the plants closer together during the early stages,

until the stalks have grown beyond the stage where

vegetative branches are produced. The essential feature of

the new system is later and more gradual thinning. This

makes it possible to leave more plants in the rows than is

at present customary. The control or suppression of the

vegetative branches allows of an earlier development of

fruiting branches and leads to the production of an earlier

crop. As regards the results which have been obtained in

practice with this system, it may be mentioned that in a

-field of Durinso cotton that was thinned in the usual manner

to ordinary distance.s, the yield, on an average, was at the rate
of 909 tt). of seed cotton per acre; whereas alternate rows
that were thinned late and left with the plants closer together
yielded at the rate of 1,391ft., p^r acre, or about 5:3 per
cent, higher than the others. The rate of ftowering is also
increased by the ne^v system. It is interesting to note that

many of the plants in the hedge-formed ronfs—characteristic
of the system- possess no vegetative branches at all.

AGRICULTURAL ENGINEERING.

MECHANICAL CULTIVATION OF RICE.
An abstract appears in the Monthly Bulletin of Agri-

cultural Intelligence and Plant Diseases (August 1913)
which seems to show that the mechanical cultivation of
rice yields positive results of considerable importance.
The experiments on which the information is based were
conducted by the [ndo-Chinese Piice Growing Association

along the following lines: The seed was sown by a small
hand sower which proved to be a superior method to the

transplanting system of the native cultivator. By means of
the hand-sower 0'6 acre can be sown in one day and the rice

is distributed in small holes in rows 12 to 16 inches apart
and 14 inches apart in the rows. The superiority of the
machine sown grain was .soon demonstrated, though the

necessit)' for .sowing on clean land became evident, as hoeing
was a difficult process on the submerged soil. The sown
crop came into ear earlier and gave a better promise of yield
than that planted in the native style.

The crop was harvested in two different ways in order
to compare the results obtained by transplanting and direct

sowing. (1) A reaper and binder was used to collect the

crops sown or transplanted on 1 hectare (217 acres) of

ploughed land which was harvested by hand. The largest yield,

namely 1 ton 16i cwt. per acre was obtained in the case of

the rice sown on ploughed land, as against 1 ton 'ih cwt of
rice transplanted on ploughed land.

Trials were made with a mechanical reaper, but it is

believed that really satisfactory results will not be obtained
before botanical selection has established a variety with
a rigid straw.

ANOTHER MOTOR PLOUGH COM-
PETITION.

Some time ago in this journal considerable prominence
was given to the subject of motor cultivation, and in continua-
tion of the articles referred to, the results of a recent motor

plough competition at Konigsburg, published in the Monthly
Bulletin of Agricultural Intelligence and Plant Diseases

(October 1913) will be of interest.

The motor ploughs, thanks to the very favourable soil

conditions, worked well. The Stock machine did best,

completing 173 acres in an hour, compared with 136 acres

ploughed in an hour by the Ihace motor plough, and 111
acres by the Wede machine. The cost of the Stock plough
without reversing gear is £833; with it £882. Pieaders of

the Agricultural News will remember that a full description
of the Stock plough was given some time ago, when the

importance of this reversing arrangement was very definitely

pointed out. The Ihace motor plough costs £1,127, and is,

of course, a much larger machine than the one just referred

to. Its breadth of work, for instance, is 7 feet 9 inches, com-

pared with 6 feet 7 inches in the case of the Stock nxachine.
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LIVE STOCK NOTES.

THE CONTROL OF CARRIERS OF
DISEASE.

In the eradication of disease, particularly trypanosome
diseases, it is imperative to locate the guilty insect carrier

Viefore preventive measures can be satisfactorily undertaken.

In the case of a disease like surrah, recent work in the

Philippines has brought out several interesting features. It

was the first thought that blood-sucking insects like

Stoiuo.'ijs ralcitrans might be the agent of transmission, but

results showed that this fly must be regarded as practically
a negative factor. Experiments with TuUimts stimtus,

however, have yielded positive results, and it is now known
that this common horse fly of the Philippines is a carrier of

surrah. In regard to the two insects just mentioned, it may
be pointed out that Stomoxi/s calrilran$ occurs in the West
Indian islands, but ToUinus striding does not; there is

one species of Tobanus recorded in these islands, however.

It may be of interest to note parenthetically for

those who are not acquainted with these insects, that

^toiiio.i-i/s ralcitrans is a small fly not unlike the common
house fly, whereas the Tobanidae are generally larger, and
have a remarkably wide head as a characteristic morphologi-
cal feature.

Work in other countries besides the Philippines has given
rise to evidence which incriminates the lini,-e fly as a very

general carrier of surrah. It has been ascertained that a

species of the Tobanidae in northern Africa is a carrier of

Trypanomiasis whilst Tobanus has also been proved experi-

mentally to beone of the carriers of surrah in India and
in the Federated Malay States.

C>f extreme importance in connexion with the spread of

surrah is the predilection of blood-sucking flies for particular
hosts. It has been established that if .suspected flies are not

attracted by the infected hosts disease does not result. The

attraction, for instance, may take the form of colour, odour,
and degree of temperature. In the matter of colour, certain

flies are attracted towards white, but most species are

attracted by dark animals. The relation of temperature
to parasitism is believed to be of some economic impor-
tance, although thus far the matter is rather in the theoreti-

cal stage. It has been experimentally demonstrated by
Howlett in India that mosquitoes are positively attracted by
a temperature higher than the normal. This theory may be
extended to the bloodsucking flies generally. Other things

being equal, the parasites are attracted towards an animal of

high temperature. It has even been asserted in all serious-

ness by ( irassi, the Italian expert on mosquitoes, that these

insects are attracted to persons who talk a great deal.

In the matter of the destruction of horse flies, insecti-

cides have been used but these have not proved as satisfac-

tory as the measures which have been exerted in relation to

the aquatic habits of Tobanus. Petroleum has been

employed for spraying on the surface cf stagnant water over

which Tobanus eggs are layed so that the larvae when they
hatch must pass through the film of oil. In the Philippines

blood-sucking flies are generally trapped and collected.

Animals at work or at pasture inaj' be protected from

bloodsucking flies by a protective wash. Sores and skin

abrasions of all sorts should be kept covered with tar or

some other antiseptic greasy substance, disagreeable to flies

both of the blood-sucking and biting species.
The last point of interest to which attention will be

called is the influence of light intensity upon the presence of

these flies. The influence of a dark stable is quite marked in

reducing the number of species of flies which obtain access to-

draft animals. It is recommended that the animals' sheds be
constructed with the roof as low as the height of the animals
will permit. This can be done without interfering with the

supply of fresh air.

Further information in connexion with the matters-
dealt with above may be obtained by referring to the-

Philippine A;/ricultura/ Rerieiv (Vol. VI, No. S) from which
most of the foregoing facts have been extracted.

COTTONSEED MEAL POISONING:
IRON AS AN ANTIDOTE.

The followinpr note is taken from the Experiment
Station Record, Vol. XXIX, No. .5:—

In the course of experiments continuing work previously-
noted (E.S.H. 29, p. 70), the authors were led to the

hypothesis that the toxic principle of cotton-seed meal was^
a constituent group of the protein molecule containing loosely
bound sulphur which exerted its toxic effect upon the iron of
the blood. Experiments already performed as bearing on
this hypothesis will be published in a later paper, and the

present paper deals principally with the efficiency of iron as.

an antidote for cotton-seed meal poisoning. The iron was-
fed in the form of citrate of iron and ammonia.

Comparing the results obtained with the feed, it was
found that the iron fed rabbits consumed nearly .5 times the
amount of meal which proved fatal to the average rabbit
without iron, and more than twice as much as the greatest
amount of meal necessary to kill the rabbit which ate the
most meal; that the iron fed rabbits have survived more than
3 times as long as the average rabbit without iron, and nearly
twice as long as the hardiest rabbit: that every rabbit fed
with iron and meal gained in weight and each rabbit fed
with meal without iron lost in weight.

Each of the 22 rabbits receiving cotton-seed meal without
iron died (average, 13 days), while each of the II rabbits-

taking iron with cotton-seed meal survived.

PREVENTION OF CONTAGIOUS
ABORTION.

Practically the only method of coping with this serious-

disease is through prevention. No medicinal treatment has

thus far been discovered for the cure of the disease, and the

best methods of disinfection known to science are required to-

eradicate it from a herd. According to Circular No. 216,
Bureau of Animal Industry, United States Department of

Agriculture, as soon as an an animal has aborted, the fetus

and membranes should be immediately carried away and

destroyed by either burning or by deep burial after covering
with lime, as the abortion bacilli are extremely numerous in

these tissues. The after-birth, which is retained in most
abortions occurring during the later months of pregnancy,
should be removed within a few days. If it does not come-

away readily, it should not be forcibly removed, but the

uterus should be irrigated with a gallon or two of a warm
disinfectant solution twice daily.

It is not advisable to breed a cow for at least two-

months after she has aborted, and not even then if the ,

discharge has not ceased. Every care should be taken ta,

prevent the hull from carrying the infection from a diseased

to a healthy cow by the systematic api'lication of disinfect-

ants. Care must also be taken to disinfect thoroughly,
cattle sheds and yards, together with all implements used in

connexion with milking.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number deals with inter-

national spirit in tropical agriculture. The subject

has several points of interest at the present time

owing to the forthcoming International Conferences to

be held in London early this year.

The subject of manuring coco-nuts is discussed

on page 20. Reference is made to the utilization^of

seaweed and fish.

The question of the application of electricity to

agriculture is dealt with at considerable length on

page 21, where experiments with soil, plants and

animals will be found concisely described.

In this issue, Agricultural Engineering'^' Notes

appear on p.'ige
22.

Live Stock Notes will be found on page 23.

As is the usual custom at this time of year,

summaries of entomological and mycological infor-

mation presented in this journal during the previous
twelve months have been prepared. These will be

found on pages 26 and 30, respectively.

An interesting article dealing with the use of

•dynamite on rubber estates will be found on page 31.

The External Work of the Imperial Department
of Agriculture.

Compared with many other departments, the

Imperial Department of Agriculture for the West
Indies is somewhat peculiarly situated inasmuch as

Its influence extends almost entirely to places separated
from it by the sea.. This has, in certain cases, led to

the impression r.hat the work is principally of a bureau-

cratic nature: whereas the fact is, a considerable amount
of time and energy is expended in keeping up a close

personal contact with the various experiment stations

in islands other than Barbados under the advisory
influence of the Head Office.

An example of this side of the department's

activity is afforded by the recent tour of the Commis-
sioner of Agriculture to St. Vincent and Antigua, and

by the one now being made to Jamaica. Such visits

afford opportunities for addressing the various organi-
zations and societies, and of pointing out matters which,

though they may appear strikingly to the visitor, may
pass unnoticed to the resident.

In the last issue of this journal an account was

given of Dr. Watts's address before the Antigua Onion
Growers' Association. At the time of this visit the

Commissioner also had the pleasure of addressing
a general meeting of the Agricultural and Commercial

Society, and of ranging over the principal industries

and pointing out any special features which appeared
to him to call for attention. Amongst the points dealt

with in this address >vere the effect of drought upon the

composition of sugar-cane and the consequent inlluence

upon milling results; reference was made also to the

syrup versus muscovado question, as well as to matters
connected with the selection and sanitary control of the

cotton plant.
In St. Vincent an opportunity offered itself for

addressing a meeting on the subject of agricul-
tural education, and although the greater part of the

audience were juveniles, the address was, according to

the St. Vincent Sentrij, instructive and weighty, and
left the hearers both old and young greatly indebted.

It is hardly necessary to point out that similar

visits made by the Entomologist, Mycologist and Veter-

inary Officer have in their more restricted, yet equally

important ways, similar good influences upon general

agricultural progress. Careful inspections are made of

estates; societies are addressed,and technical advice given
to planters who are desirous of receiving it. At the
same time from the purely scientific aspect such
intermittent contact with the actual field of investigation
is not conducive to the carrying on of systematic study
along a single line; hence it is found that one of the
main objects of the travelling officers is to inspect, advise

and, if practicable, to direct local experiments with the

object of rendering more complete the investigation of

the cause of any disease, in the laboratories of the
Head Office. The great value of this sort of collabora-

tion cannot be over-estimated. Field problems cannot
be tackled in the laboratory alone, any more than
economic and commercial affairs that necessitate live

discussion can be carried to a successful conclusion by
the mere stroke of the administrative pen.
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Survey of Grenada Soils.

As was mentioned in the recently issued report on

the Agricultural Department of Grenada, an important
line of work that is being carried on in the Government

laboratory is a survey of the soil in the different

districts of the Colony. A very interesting preliminary

report on this work has recently been received from the

Superintendent of Agriculture (Mr. G. G. Auchinleck,

B.Sc), and the following points of interest are herewith

extracted.

Samples were taken in seventeen different districts

of the island and examined physically. As regards the

soil of Good Hope estate, three interesting sections

were found to lie on the boundary line between the

extensive ash and gravel deposits which form the

whole coastal belt of the island and central red

larval soils. A point of interest in connexion with

the true red soils of this district is that here

and there occur numerous spherical particles, which

on examination appear to be composed of oxides

of alumina and iron with probably an admixture

of organic matter. In character they seem to re-

semble bog-iron-ore and they probably point to the

necessity of drainage and to the existence of an excess

of iron. On such soils an application of superphosphate
would probably be wasted unless preceiled by large
doses of lime.

An interesting class of soil found in Grenada is the

black ash soil, which is for the most part composed of

fine compacted volcanic ash, and is by reputation

exceedingly difficult to work. .Mr. Auchinleck con-

siders that this bad reputation has been enhanced by
the severe annual droughts which they undergo and is

not due primarily to any abnormality in their physical

composition.

The Teaching in a College of Tropical

Agriculture.
Since the University of the Philippines has for

some years possessed a College of Tropical Agriculture,
and since outside India this is the only one existing in

the Tropics, the Dean of the College, Dr. Copeland, is

obviously in a position to proffer valuable advice

and information which could otherwise be obtained

only as the result of costly experience. In a let-

ter to the Director of Agriculture, Ceylon (pub-
lished in the Tropical Agriculturist for November

1!U3), Dr Copeland, after pointing out the great
need for a college in the British Tropics, situated

preferably in Ceylon, proceeds to put forward interest-

ing and practical suggestions as to teaching and

teachers. T do not believe it is practically possible to

teach tropical crops in groups as is usually done with

the crops of temperate countries, that is as cereals,

fruits, trees, etc. The staple tropical crops, such

as sugar, tobacco, rice, coco-nut, coffee, cacao, etc.,

are in every respect so distinct that they can surely
best be handled independently of one another.'

The fibre plants, for instance, at the Philippine
•

College, are grouped to constitute a course, for

•crops like cotton, jute and ramie have essentially

nothing in common, and each can best be taken

up and settled by itself. At Manila it has been
found further, that coco-nut and abaca are quite

enough to keep one lecturer very fully occupied.

Again, sugar machinery is a subject in itself, and the

Philippine College has sent a lecturer to America for

a year in order to specialize in this branch. The

opinion is expressed that, for teaching purposes,

chemistry and bacteriology should be combined. As

regards botany. Dr. Copeland strongly emphasizes the

great educational value of plant physiology as the

basic science in agricul&ure rather than mycology.

Third International Congress of Tropical Agri-

culture.

The following extracts are reproduced from the

Preliminary General Circular received from the Im-

perial Institute, in connexion with the above Congress
which will be held in June 1914, and may be repre-
sented by all countries interested in tropical agriculture
and forestry. The Association has requested the

committee of the British section, whose headquarters
are at the Imperial Institute, to make the necessary

arrangements for the meeting, in co-operation with the

Bureau of the International Association in Paris.

The Congress will open on Tuesday, June 2:1, and
closs on Tuesday, June 30, 1914. As regards the order

of business, the morning sittings (10 a.m. to 1 p.m.)
will be reserved for papers and discussions on subjects
of general importance, each morning being devoted to

a single subject: the afternoon sittings (3 to 5 p.m.)
will be reserved for papers and discussions on special

S'lbjects.

The following subjects are suggested for papers
and discussion at the morning meetings: technical

education and reseaicli in tropical agriculture: labour

organization and supply in tropical countries: scientific

problems of rubber production; methods of developing
cotton cultivation in new countries: problems of fibre

production; agricultural credit banks; agriculture in

arid regions; problems in tropical hygiene and preven-
tive medicine.

Papers for the afternoon meetings are invited

on the following problems relating to tropical

agriculture and forestry: the cultivation and pro-
duction of rubber, cotton and fibres, cereals and
other foodstuffs, tobacco, tea, coco-nuts, other agricul-
tural products, forest products; and plant diseases and

pests affecting tropical agriculture.
In connexion with the list just given the some-

what remarkable cii'cumstance may be commented

upon that sugar by some oversight has been altogether
omitted.

The subscription for membership of the Congress
will be £1, entitling members to admission to all meet-

ings and receptions, and to receive the volume of

printed papers and discussions, on publication.
All correspondence relating to the communication

of papers and the arrangements for the Congress should

be addressed to the Organizing Secretaries, Third

International Congress of Tropical Agriculture, Im-

perial Institute, London, S.W.
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INSECT NOTES.

SUMMARY OF ENTOMOLOGICAL INFOR-

MATION IN THE YEAR 1913.

For several years now it has been customary to present,

in an early number of each volume of the Agricultural Kei'-s,

a brief review of the main facts of the entomological informa-

tion which appeared in the Insect Notes during the previous

jear. Such a summary for 19 1 -J was given at pages 26 and

42, \o\. XII; that for 1913 is given herewith.

During the year under review the reports of the Depart-

ment of Agriculture in Barbados (p. -58), British Guiana (pp.

206 and 282), and St. Croix (pp. 362 and 378) have been

areviewed, as has also the report of Mr. Bodkin, Economic

iiologist, British Guiana, on hia visit to the United States

Xinder the provision of the Carnegie Scholarship Fund

^pp. 340 and 362).
Accounts were given for the first time in Vol. XII of

two insect pests which seemed to have very considerable

possibilities in the direction of doing damage. These were

the lime twig borer {Elaplddion mite), which at the end of

1912 appeared as pests of limes in Antigua, and a small moth

aiot yet determined, the larva of which injures oranges in

Utouiinica. Other insect pests recorded in the West Indies

during the year were tho.se to which reference has been made

previously.

A series of articles, six in number, entitled Root Borers

and Other Grubs in West Indian Soils pre.sented information

calculated to arouse interest in soil-inhabiting grubs, and to

a-esult in increased information in regard to these important

and little-known insects. These articles were reproduced, with

only slight changes in the text, but with the addition of

a good series of photographs, in the form of a Pamphlet
issued as No. 73, of the series published by the Imperial

Department of Agriculture.

In the case of most of the pest.- of the year it may be

convenient to refer to them under crop headings.

SUGAI:.

In Barbados (see p. 5S; the root borer (Diaprepes

tiUrei'iatus) continued to be the principal pest of sugar-

cane. This in.sect is abundant only on a restricted area

in that island, but causes serious injury year after year.

The need of concerted action in carrying out a course of

3-emedial practice by all planters in the infested area

is strongly emphasized. A small mite {IVn-soiu^ns spinipis)

is recorded as causing 'rust' areas on the sugar-cane stalk.

The nature and extent of the injury caused by this mite

do not appear to be known. It is stated to be controlled

"by the larva of a Staphylinid beetle.

In British Guiana, on one group of estates (pp. 200

and 282) the systematic campaign was still being carried on

«<»ainst the giant moth borer (C'asfnia liciis). the collections

of the adults, larvae and pupae reaching enormous figures,

-with a consequent improvement in the condition of the

<;ane fields.

The collection of eggs of the moth borer {Diatraea spp.)

.still continues and is believed to yield good results. These

insects, the small moth borers, are considered to be the most

serious pest in British Guiana.

Termites come next in imrortance to the Diatraeii

borers. The nature of the attack in the case of the British

Cuiana termites is different fiom that experienced in

St. Kitts (refer to Vol. XI. p. SS^V Flooding the field is

etlicacious wherever practicable as a method of control, and'

destruction of nests is recommended as worthy of constant

practice. Suggestions are made as to the value of natural,

enemies, the importance of cane selection and improved
estate practice, especially the reduction of the amount oE

ratooning.
In St. Croix (D.W.I.) (p. 378) the most important

insect pest of sugar cane was the rhinoceros beetle (Strategns-

titanus). A simple and efficient remedy, however, seems to
have been devised by the Director of the Department of

Agriculture. This consists of a mixture of megass (100 B>.>

and Paris green (3 lb.) thoroughly mixed together and used
as a poison bait. The rhinoceros beetle being a scavenger
eats the poison bait readily and is killed by it. This is

another instance of an insect, originally harmless in its

habits, becoming a pest under changed conditions. A root

borer grub (see p. 394) similar to that in Barbados is known
to occur in St. Croix.

Mention is made of sugar-cane pests in the United
States by the Government Biologist of British Guiana

(see p. 346) who visited that country as a Carnegie scholar

under the direction of the Imperial Bureau of Entomology.
The attacks of sugar-cane pests were less than in British

Guiana. The insects were for the most part the same
as or similar to those of the West Indies. The Argen-
tine ant (Iridomyrniex humi/if), which is a serious pest in

the southern part of the United States, does not oocur in the

West Indies or British Guiana.

The sugarcane insect pests in Porto Kico were referred

to in the same report (p. 346). They are much the same as

the ordinary West Indian pests.

Under the title Sugar-cane Pests in <:i)ueensland (p. 330)^
will be found a review of a Bulletin on the Cultivation of Cane

upon old Lands, in which cultural methods of dealing with

sugar cane pests are discussed. Under the title Insects Liable

to Dissemination in Shipments of Sugarcane (see p. 305),
Circular No. 16.5 of the Bureau of Entomology, of the Uniteid

States Department of Agriculture is reviewed. These insects

are divided into groups such as moth borers, weevil borers,
scale insects and mealy- bugs, soil-inhabiting grubs and other

pests, of which the chief are the leaf-hoppers.
The soil-inhabiting grubs including root borers and

hard backs were discussed in the series of Insect Notes already

mentioned, which appeared at pp. 106, 122, 108, 154, 170,
and 186, and as Pamphlet No. 73. Many of the insects

dealt with in these notes were pests of sugar-cane.
In Trinidad, the froghopper {Tomaspis luria) continued

to be a serious pest during 1913. The newly discovered

parasites were noted, the use of nitrolim as a fertilizer and
insecticide, and of kerosene emulsion and the green Muscar-

dine fungus as insecticides for the control of this pest were-

mentioned on page 234; while on page 302 further reference

was made to the value of the green Muscardine fungus.
This account will be continued in the next issue of th&

Agricultural Neivs.

NOTES ON THE SILKWORM
INDUSTRY.

During the past year an attempt has been made to

encourage a trial of the silk industry in the West Indies, Eggs-
of a good strain of Italian (Milanese) silkworm were pro-
cured through the kindness of Mr. J. Henry Watson,
Manchester, England, and these were received ic Barbados
on May 5, 1912. It may be noted here that at the time of
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^heir arrival many of them had hatched and others were

•hatching. Xo notice had been reseived that these eggs were

•coming, and unfortunately no mulberry tree wais'in the right

condition of leaf: in consequence of the long drought all the

leaves were hard and dry. By the exercise of much care in

feeding and in developing young leaves by pruning and water-

ing the mulberry plants, a few (fifty-six) of the caterpillars

successfully completed their growth and became adult, that

is, they changed to moths. The male and female moths

mated vigorously and several egg clusters were produced but

none of the eggs have hatched. It is expected that another

trial lot of eggs will be received soon and a further attempt
will be made to procure a sutticient number of fertile eggs
for distribution. By comparison with the dates given below

it will be seen that the life-'ycle occupied a shorter period

than that given for Cyprus, the larval stage being completed
in from twenty-five to thirty days, and that of the i)upa in

from ten to twelve days; egglajing began in thirty-seven

days from the date of the previous hatching.

In Cyprus, according to the Cyprus Journal (October

1913), organized efforts are being made to keep the industry
there up to the mark. Breeding experiments have been

miade with Japanese seed, Broussa seed (white) and Broussa

seed (yellow). In the case of the first variety, the eggs
hatched out on March 25, 1913, and the moulting ended on

May 16, 1913. In the ;ase of the Broussa seed, hatching
commenced on April 7, 1913, and ended on May "27, 1913:

whilst with the yellow seed, hatching began on April 6, 1913.

Fifteen thousand moths which emerged from the Broussa

cocoons were females and 14,000 were males. On an average,

eighty moths produced one box of seed weighing 1 oz. The
article under consideration makes some reference to hjgienic

conditions, and to the crossing of the varieties. In regard to

crossing, one male Japanese was coupled with a female (white)
of Broussa. The eggs from this pair will be reared experi-

mentally next season in order to see if medium-sized cocoons

can be obtained, having a market in Cyprus. It is expected
that the Broussa race will give a good size of cocoons, and the

Japanese a good quality of silk.

Those interested in the scientific aspect of silk-

worm rearing should refer to the monograph by Professor

"Vernon L Kellogg of Leland Standford Junior University.
In the summary of results and conclusions Professor Kellogg's
last statement is that a scientific study of silkworms can

be of service in commercial silk culture. Quantity and

quality of silk, subsidiary larval markings, winged pattern
and winged variations, and the degree of adhesiveness of

eggs ate all fluctuating, non-alternative characters. Double

cocoons is a phenomenon determined by ontogenetic cir-

«umstances. Crowding is not the causal circumstance.

Fertility is not affected by the age of the egg cells, but

seems to be unfavourably affected by the age of the sperma-
tozoa. Old spermatozoa seem less potent than younger ones.

Those who are concerned with the silkworm industry
itself will be interested to learn that, according to The Board

o/ Trade Journal (December 11, 1913), the cultivation of

silkworms and the production of cocoons continue to decrease

-an France, thereby rendering, at least to some extent, the

conditions more favourable for progress in the West
Indies.

During 1913 the number of breeders decreased in

France from 99,360 in 1912, to 90,-517 in 1913; whilst

the production of cocoons during 1912 amounted to only

4,417,426 kilogs., valued at 1.0,63.5,378 francs, as against

4),278,504 kilogs. last year, valued at 16,044,371 francs.

<lkilog.
= 2 2fti.; 2.5 francs = £1.)

RUBBER INDUSTRY.

REPORT OF THE STANDARDIZATION
COMMITTEE.

The appearance of this report marks one of the mostt

important stages in the recent movement towards the organ-
ization of the plantation rubber industry. A full accounti

of the report is published in the India Ritbher Jouriuil

(December 13. 1913), and the following essential point*
contained therein have been abstracted for the benefit of

readers of the Agricultural News.

The summary of the recommendations shows that th*
Committee propose to establish a central testing station,
which shall examine and issue a certificate of quality corres-

ponding to every ',-ton of rubber delivered from abroad.

It is suggested that these tests shall include a determin-

ation of vulcanizing capacity (rate of cure); tests on th*
vulcanized product for the purpose of determining tensila

properties, phy.'ical condition and stability.

In addition to the testing station, the Committee recom-

mend the equipment of an experimental factory. This part of

the institution would undertake to advise regarding mixing,

processes, etc., and the best type of plantation rubber for

specific purposes The factory would also give its attentioa

to the introduction of new uses for plantation rubber, besides

providing the organization for bringing before the trada

the results of technological research. It is expected, too,

that steps will be taken to improve and standardize methods
on the plantations themselves.

In the words of the Committee's report: 'We ara

strongly of opinion that the introduction of a system of

testing which would clearly indicate quality to the buyer ani
value to the seller, would result in a material appreciation of

prices all round compared with prices for finest grades of

wild rubbers.'

As regards the starting and the management of tha

concern, the Committee recommend that a limited liability

company be formed with a nominal capital of £50,000, with

a first issue of, say. £20,000 in shares of £1 each. Each
rubber company (including continental companies) or indi-

viduals desiring to sell rubber under the testing station

certificate, .should be shareholders of the company. It is

estimated that the cost of testing 1 lb. of rubber in tha

first year with a tonnage to be reported on of 30,000, would

be 0103(i. In subsequent years this cost for the same
amount of rubber, and including both testing station and

factory examinations, would drop to as low as 046'i. per Tb.

It is suggested that the Bureau should be placed itk

charge of a consulting technologist, who shall be responsible
to a Board appointed by tlie Rubber Growers' Association.

In connexion with the present production of plantatioa

rubber, it may not be without interest to give a brief accounts

of the distribution of the plantations in the East. At

present the Federated Malay States come first with

700,000 acres; Ceylon with 250,000 acres; then Sumatra

with 230,000 acres; followed by Java with 200,000 acres;

South India with 60,000 acres; Xorth Borneo with 60,000

aeres; Burma with 30,000 acres; and French Cochin China

with 30,000. It is worthy of note that the port of Singa-

pore occupies a very central geograpicat position in reganl
to plantation Para rubber, being as it were, within touch

of some 1,500,000 acres Singapore has undoubtedly a gre^it

future before it. {India Rnhber World.)
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The newly form'^ Department of Agriculture and-

Forestry of the Chinese republic is taking advantage of the
suitable conditions in Hawaii for studying organization and
methods of forestry. Attention is being given to systems,
which would likelj'to be of value in China. (The Ifaaaiian.-

Forester and Agriculturist, November 1913.)

GLEANINGS.

The total rainfall in Dominica (Itoseau) for 1913 was

09'9 inches, which is 7 '60 inches below the average annual

rainfall for twenty-one years.

As was prophesied sometime ago in the Agricultural

A'cfs, some dynamite demonstrations with the soil have

recently been conducted in Antigua. A full report on these

trials will be given at a later date.

A leading article in the Port-af-S/«iin '/aje^e (December
14, 1913) draws attention to the perfunctory support of the

Agricultural College Scheme in that island, and also the

lassitude shown in the matter of the establishment of agri-

cultural banks.

From the Antigua Botanic Station there were distributed

during December: limes 2,62-5; onion plants 4,000; miscella-

neous economic plants 4-5-5; miscellaneous decorative plants

18-5; seed coco-nuts 1,200; sweet potato cuttings -500; cane

plants 14,622.

It is stated in the Trinidad Mirror (September 15,

1913), that Crown lands for rice growing will be sold in plots

<if 2 acres each. It is regarded as a matter of satisfaction

that it has been resolved definitely to sell these lands under

Buch conditions.

A very interesting article by Dr. Crosse, appears in

the Louisiana Planter (December 6, 1913), dealing with the

chemical aspects of clarification. Numerous equations are

given showing the chemical changes which take place during
carbonatation and sulphitation.

According to The Board of Trade Journal (December

4, 1914) it is intended in the Central Provinces of India to

erect appliances for the production of flour from bananas or

plantains. The promoter of this scheme wishes to communi-

cate with firms which make the appliances.

A tentative estimate of the world s rice production this

year ranges from 175,000,000,000 to 190,000,000,000 ft.

90 per cent, of which is produced in Asiatic territory, where

it comprises the principal crop of nearly half of the world's

population. (//OHfsia>i«P/a»!to-, for November 29, 1913.)

An Ordinance has been drafted by the Government of

Trindad and Tobago to amend the Sale of Produce Ordinance

1909. This amendment introduces the representation made

by the Agricultural Society of Trinidad and Tobago, that the

business of dealing in coco-nuts should be carried on only in

licensed premises.

In St. Kitts, cotton picking is in full swing and the
return both in quantity and quality is very favourable. Prices
have been as a rule fairly high, account sales having beeia

received up to l.s 8rf. per lb. It is stated that owing to the
recent heavy showers, mildew has appeared in some of the-
cotton fields, but there has been no loss from boll dropping.

In view of the importance of the matter, the attentioQ-

of readers of this journal may be called to the decision of the-
Canadian Government to appoint a Travelling Trade Com-
missioner who will shortly begin his duties with a tour of the
British West Indies, for the purpose of gaining information,
suitable for the promotion of trade under the Pieciprocity

Treaty.

In view of the importation of Biospyros discolor into

Dominica, it may be pointed out that this plant is a native
of the Philippine Islands. The fruit is like a large quince,
and in some places is called Mangosteen, but its proper name
should be the Mabola fruit. The fruits are covered with a
reddish down when immature. This falls away when the
fruit ripens.

According to the report of the Assistant Agricultural-

Superintendent, St. Lucia, the weather du.-ing the month at
Pieunion and the Land Settlement has been exceptionally
dry
— a circumstance that has retarded progress in the

nurseries. The rainfall for the month was only just over 2
inches, whilst the sunshine has been particularly fierce for
the time of year.

This Department has been notified by a local firm in .

Barbados, to the eft'ect that frequent enquires have latelv

been made for Barbados aloes. It may be pointed out that
at one time the e.\ports from the island of this produce
were worth some £7,000 a year, but in 1911 they were valued
at only £125. The industry, such as it is, appears to be
followed chiefly by peasants in the south-eastern district of
Barbados.

A paper in Circular No. 119 of the Bureau of Plant

Industry, United States Department of Agriculture, deals
with an Arabian variety of alfalfa suitable for cultivation in
a very mild climate. Two years ago this alfalfa was tried on
a small scale in St. Kitts and results obtained in agreement
with those got in America, namely that early growth is very
rapid. In St. l\itt.s, growth did not persist satisfactorily.

It is commonly stated that it is a matter of difficulty to
make large profits in the sugar industry. This holds gooti
for the agricultural side, perhaps. But as regards manufac-

turing and refining the reverse is the case. It is interest-

ing to note in the Internatiomd Sugar Journal (December
1913) that one well .known firm declared a dividend ic
1910-11 of 42 per cent. A fall took place during the past
year when only 18| per cent, was declared, as compared with
23 per cent, in 1911 12.
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EXAMINATIONS IN PRACTICAL

AGRICULIURE.

RESULTS AND QUESTIONS SET
FOR 1913.

11. Give details as to the cost of either (a) the plough-

ing of an acre of land on any estate you are connected with,

or (b) draining an acre of land under similar circumstances.

12. Write an account of any manurial experiment that

you have seen carried out locally. Explain concisely the

object of the experiment, the methods employed, and the

results obtained.

The following are the results of the examinations con-

ducted by the Imperial Department of Agriculture in the

Windward and Leeward Islands during November 1913:—

Centre.

Grenada

Centre.

Dominica

Centre.

Antigua
St. Kilts

PRELIMINARY EXAMINATION.

(One candidate.)

Name.

Cherubim, E. L.

IXTEEMEDIATE EXAMINATION.

(Three candidates.)

Name.

De Lachevotier, G.

FINAL EXAMINATION.

(Three candidates.)

Name.

Lake, E. H.

Owen, A. E.

Result.

2nd. class.

llesult.

2nd. class.

Result.

3rd. class.

1st. class.

The questions set for the preliminary examination were

published
in the last issue of the Agricultural News.

Inteumkdi.ate Examination.

The following questions were set in the General Agri-

cultural Science paper in the Intermediate Examination:—
Of the twelve questsons .set, not more than eight were

to be attempted, in which questions 1 or 3 and 2 or 4 were to

be included.

1. Give an account of any root borers you have found

attacking cultivated plants. Describe briefly the life-history

of any one of these, and say what order it belongs to.

2. Write a short essay on the utilization of entom-

ogenous fungi in ordinary estate practice.

3. Compare the structure of (a) a mite and a beetle

and (b) a worm and a caterpillar.

4. Describe carefully the damage done by, also the

cause of and the mode of infection of, any one of the

following diseases: (a) red rot (rind disease) of the sugar-

cane, (b) die back of cacao, (c) back root disease of limes,

and (d) anthracnose of cotton.

5. Give an account of the legislation in any island

with which you are acquainted for the prevention of plant

diseases and pests.

6. Give an account of the composition of farmyard

manure. What effects has it on the soil? How should it be

stored in order to reduce loss to a minimum?

7. Describe, indetail.in regard to either cotton or corn:

(a) how you would select seed for planting after picking, (b)

how you would disinfect the seed, (c) how you would test its

germination capacity.

8. What factors in your experience mainly determine

the fertility of the soil of the estate with which you are

connected.' What methods are adopted for improving

the soil;

9. Describe, in detail, any vegetative propagation

operations you have carried out personally.

10. What is osmosis? What experiment would you per-

form to demonstrate more fully the meaning of your definition.'

The questions set in the special crop subjects were as

follows:—

suuar industry.

Part I.—General.*

1 . Describe, in detail, how you would select and prepare
cane tops for planting.

2. What varieties of sugar-cane do you regard most

suitable for the district in which you reside! Describe their

characteristics, stating the particular advantages derived

from their employment.
3. Give an account of the nature of 'root disease' of

sugar-cane. What measures should be adopted for keeping
it under control?

4. Describe the cultural operations employed for the

soil in your own district in connexion with plant and ratoon

canes. Indicate the period at which each operation is

carried out.

5. Describe briefly any insect pest of sugar-cane. Give

a full account of the damage done and make what sugges-
tions you can as regards keeping the pest under control.

6. Discuss the value of cane tops for fodder. Give

details in connexion with their storage and employment.
7. How many cane plants would be required to plant

a field of 10 acres? What number of labourers would be

ordinarily needed to carry out this work? Give an estimate

of the cost of the planting operations.
8. Describe a system of manuring followed in your

districts for (a) plant canes, (b) ratoon canes. Give the

reasons for the employment of the .system.

CACAO.t

1. Describe methods employed in the collecting, fer-

mentation and curing of cacao.

2. WTiat do you regard as the best method of manuring
cacao under the conditions obtaining in your locality? State

how the manures you apply may be procured.
3. Write an account of the principles of pruning cacao,

and the necessary precautions that must be taken in carry-

ing out this operation.
4. Give a list of the principal fungus diseases of cacao

and the remedial and preventive measures that should be

adopted in order to keep them in check.

'). Describe, in a practical manner, the grafting of cacao.

What advantage would you expect to derive from the

process?
(). Write a practical account of how you should proceed

to plant 20 acres of prepared land in cacao, giving details as

regards distances, number of plants required, protection,

labour, etc.

7. Describe, in detail, the nursery work involved in the

raising of cacao seedlings.

8. Describe carefully the preparation of Bordeaux

mixture. Discuss to what extent it should be employed in

connexion with the cultivation of cacao.

* In each section oiglit question.s only were to be

attempted.
tQuestions set in tlie remaining sections will appear in

the next issue.
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FUNGUS NOTES.

SUMMARY OF INFORMATION RESPECT-
ING PLANT DISEASES IN 1913.

In accordance with past custom, a review of the princi-

pal matters of interest dealt with in the fungus notes pub-
lished in this journal during the year is given below.

SUGAE-CANE.

On pages 142 and 158 details are given of experiments
carried out by F. W. South and W. It. Dunlop of this

Department to test the degree of parasitism of Colletotri-

cliuiii falcaiuiii and Melnnconium sacchari, the two fungi
associated with the diseased condition of sugarcane popu-

larly known in the West Indies as Eind disease. These

articles are preceded by a review on page 126 of the

previous work on the .subject. The result of the experiments
with respect to CoUetotrichum falcatum was the confirmation

of the conclusion of previous workers that the fungus is

a wound parasite varying greatly in its degree of virulence,

and—apart from serious epidemic
—

causing harm more especi

ally owing to the increase in the glucose ratio produced by
its invert action on cane sugar. It was not found in these

experiments to be communicated by infected cuttings. No
evidence of any ability on the part of Melanconiuiii sacchari

to act as a parasite was obtained.

In connexion with Marasmius disease of sugar-cane, it

is interesting to note (see page 94) the occurrence on an

imported Californian grass in Montserrat of a disease very
similar to the root disease of sugar-cane. Marasmius fructi-

fications occurred amongst others on the material.

CITRUS PLAKTS.

On page 110 appears a note concerning citrus gall.';

from Dominica. Neither the fungus Sj'/iaeropsis tm/iefaciens

nor iJacterium iumefficiens, the organisms described as pro-

ducing citrus galls in other countries was found in the

material and inoculations carried out by South and Dunlop
gave negative results. On page 3GG a summary is given of

a paper by H. S. Fawcett in which are described an

infectious gummosis of citrus trees in California due to

Bdtryfu rii/pariis and Pi/t/iiaci/.''tis citi-ophthora. and a method
of treatment of the same by means of Bordeaux paste. An

important discovery as to the origin of citrus melanose by
B. F. Floyd and H. E. Stevens in Florida is noted on

page 398. The authors attriliute the spots on leaves, stems

and fruits to the effect of the germination of the spores of

the fungus P/ionio/isis Ciiri washed down liy rain from

overhanging dead twigs.

IIEVEA.

The occurrence on Hevea of small rounded woody
burrs on the bark, interfering considerably with tapping, is

described on page 62. It may be added in this connexion

that E. Bateson has recently announced in the Btdletin of
the Federated Malay States the discovery that the burrs

are due to irritation set up by the coagulated latex in old

laticiterous vessels. Two articles (pages 222 and 254)
deal with the results of an investigation made by
C. K. Bancroft into the spotting of plantation Para

rubber. Several fungi and a bacillus were found to

be connected with ditlerent types of spots. The use of

formalin solution in the held and of sulphur in the drying
houses is recommended. Notes referring to other diseases

on Hevea may be found on page 270 (South America) and

286 (Southern Nigeria).

CACAO.

Particulars are given on page 3(>2 of observations

on the witch broom disease of cacao made by J. B.

Fiorer in Dutch Guiana. Rejecting the conclusions of

lUtzema Bos as to Exoascus Theolroinae and of van Hall

and Drost as to Colletoirichum luxilicunt, Eorer attributes

the disease to a fungus whose fructifications are at present
unknown, but which is almost certainly a Basidiomy-
cete. On page 382 appears a review of an important paper

by A. Rant, of Java, on the 'pink disease' of cacao, Hevea
and other trees caused by Corlicium salmonicolor . It is

shown that the pink incrustation, the silky web which forms

on the branches in damp situations, the small pink
cushions found in cracks in the bark, and the fungus pre-

viously known as Necatvr decrrttis which kills the twigs, are

all forms belonging to the Corticium. It is also shown that

there is little or no specialization of the fungus on its many
different hosts. The author regards fungicides as of little

avail, but Petch reports that in Cejlon under certain circum-

stances, spraying with Bordeaux mixture is successful in

preventing the disease. Diseases of cacao in Southern

Nigeria are mentioned on page 286.

COTTON.

The important sterile fungus Rhizoctonia, familiar as

causing the disease of cotton seedlings known as sore shin,

has been carefully investigated by F. G. F. Shaw in India,

a summary of whose results are given on page 46. A
fungus, apparently exactly similar in all respects, occurs on

ground nut, jute and cowpea, and closely similar forms

occur on many other plants of most varied affinities. Cross-

inoculations show that the form on jute is highly specialized,

those on cotton, ground nut and covrpea much less so.

The best means of control lies in the rotation of crops. Inocu-

lation experiments witli cotton boll rots are briefly mentioned

on page 62, and some interesting information as to the cotton

diseases in Southern Nigeria appears on page 287.

This account will be continued in the next issue of the

Agricultural News.

SOIL IMPROVEMENT.

DYNAMITE FOR RUBBER ESTATES.
The following article has been taken from Tropical

Life (December 1913). In view of the experiments
with dynamite in Trinidad and Antigua, the informa-

tion is particularly interesting.

Since we contributed our paper to the New York Con-

gress on Farming with Dynamite, we have been pleased to

notice what steady progress has been made in familiarizing
the planting world with the use of explosives for land cultiva-

tion. The latest news on the subject recently came to hand

in the shape of the following notes, for which we are indebted

to the Mala,// Mail, who tells us that of late much discussion

has centred round the topic of the use of explosives in agri-

cultural operations, and a demonstration carried out on the

Government Experimental Plantations by Mr. Macf^ueen,

representing Nobel's Explosive Company, Limited, of Lilasgow,
will doubtless tend to quicken interest in the question.

The most recent application of explosives to agriculture
has been in the breaking up of 'hard pan' and other impervi-
ous subsoils. Recent experiments in America have demon-

strated that 'hard pan' can be blasted with advantage, and,

in various parts of the world, many acres of land that hitherto
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were practically worthless are now bearing phenomenal crops.

It has, moreover, been found possible to reclaim swampy land

and to drain swamps by blasting the impervious clay beneath

them; anad fruit growers in many instances use explosives in

preparing the ground for the planting of fruit trees.

It is in breaking up 'hard pan' that the use of explosives

is expected to be of most service in the Federated Malay

States, and the following experiments were a very successful

demonstration of the effectiveness of Nobel's (of Glasgow)

gelignite
for the purpose, even though the site chosen was

not the most suitable, being a very soft soil not particularly

in need of treatment. But in the Federated Malay Stites

as in other parts of the world, at a slight distance below the

ordinary open subsoil, a hard layer of clay or other practically

impervious subsoil is found, which acts as a trap for surface

water, impedes the growth of tree roots, and prevents them

getting the necessary sustenance.

Later in a plantation of two-and-a half-year old rubber

trees, Mr. :MacQueen placed rows of gelignite* cartridges at

a depth of about ih feet below the surface, and fired them

by means of fuses and detonators. On the surface there was

little visible effect of the explosion, but when the soil was

turned over, it was found to be split and broken in all direc-

tions. The effect of each explosion is stated to be felt over

a circle with a radius of 12 feet, and is claimed to have

beneficial results over a period of two and a half to three

years.
And all this at a depth which the coolie with his

changkol could not hope to touch. The inclusive cost of

boring, explosive fuse and detonator for each hole is at the

outside 13c
,
and the benefit to any plantation of a thorough

and comprehensive treatment by explosives is too apparent

to need explanation.
Another use demonstrated during the trials was the

blasting of holes for planting trees. Half a cartridge was

exploded at a depth of 20 inches and when the top soil was

scraped off a cavity a foot in diameter was revealed. Of

course, what has been said above as to the benefit to the soil

in preparing it for the easier growtli of the roots applies also

in this case, while the whole process is much quicker and

handier than digging by hand.

Yet another use is for felling. A large old jungle tree

,was selected for the purpose, and eight cartridges placed in

the centre of the trunk at a height of about 5 feet from the

ground brought the tree down in a very small portion of the

time which would have been occupied in felling by ordinary

methods.

On the question of time occupied in breaking up 'hard

pan" by explosive, or 'ploughing by dynamite' as it has been

picturesquely termed, Mr. Mac()>ueen stated that with two

coolies he bored holes for, and placed in position thirty cart-

ridges, ready for exploding, within an hour. The harder the

soil, of course, the more effect has the explosion, this method

having been used with most success in the case of laterite

soils.

For removing stumps gelignite also has its uses, though

to be effective the bore holes must be made very carefully, for

in the Federated Malay States most of the trees are of the

'buttress' type, and it is at times, very difficult to judge

whether you are boring straight into wood, or out again into

the soil. However a large stump was very effectively shat-

tered this morning, showing that a very little work would have

removed the whole lot. So far as Malaya is concerned,

therefore, we feel that if the use of e-xplosives in agriculture

is new, it will soon become popular.

*The City OHice of Tropical Life has on .show a case of

<lummy facsimiles of all these cartgidges, together with fuses,

wires, detonators, etc., the whole forming a complete outfit.

ZOOLOGICAL

WEST INDIAN ARMADILLOS.

Headers of the Agricaltiiral Netos will be interested to

learn that Dr. A. H. Clarke, of the Smithsonian Institution,

United States National Museum, is publishing in the 'Annals

and Magazine of National History' a paper in which he is

recording from the island of Tobago, the Grenada dwarf

nine banded armadillo, Deaypia novemcinciuf hojdites, and

the Trinidad mouse opossum, Manuosa.

Armadillos were first reported from Tobago in 16-58 by
C. de Bochefort. who remarked upon the small size of the

local form; but no definite record of the species inhabiting

the island has heretofore been published. In Grenada

armadillos have been known to occur since 1667, in which

year they were reported as common there by Pere du Tertre,

who also mentioned that all attempts to introduce them into

other of the (then) French islands had met with failure.

During a visit of some weeks to Grenada in 1901, Dr. Clarke

found that armadillos were not at all uncommon there, though
he did not succeed in securing any specimens. For some years

the local form had been regularly recorded in the 'Grenada

Handbook' under the name of Basvpus noveincinctus. In

a paper published in 190.5 ('The Auk', Vol. 22, July 1905.

pp. 270 and 271) Dr. Clarke wrote 'To-day Grenada is the

only island (except, of course, Tobago and Trinidad) where

the armadillo is found,' and remarked that it was still called

there by the same name, Tatu, under which it was referred

to by du Tertre and Labat. In 1910 Dr. Glover M. Allen

visited the island and secured three specimens upon which he

based, in the following year, the name Dasi/jms novemcinctus

hoj'lit'-s. The typical form, Dasypus )weim:inctiis novemcinc-

tus, occurs in Trinidad.

The Trinidad mouse opossum, 'manicou rat' or 'manicou

gros yeux', Marmosa chapmayii, occurs in Trinidad, Tobago,

Grenada, Isle Ronde and Carriacou.

ECONOMIC VALUE OF THE BAT.

According to the Review of Apjilied Entomology—
Series B: Medical and Veterinary, for October 1913, bats are

probably immune from the bite of a mosquito, firstly because

of the peculiar formation of the hair covering their bodies

and secondly because of their peculiar odour. Bats in general

are remarkably free from disease, and this is shown by the

fact that although they live in caves in vast numbers, touch-

ing one another and even hanging to one another, yet men

engaged in collecting bat guano very rarely find a single

animal dead.

In Texas, experiments have been made with the object

of cultivating bats for the production of guano, and at the

same time for the control of mosquitoes. It has been found

that a structure large enough to hold 50,000 bats would cost

considerably less than £2,-t00 and that would yield in a year

2o' tons of guano of an average value of £121 10s. During

the experiments, enquiries made in the district, of the heads

of fourteen families, showed that the number of mosquitoes

had abated remarkably, and that the fever which was pre-

viously rampant had almost entirely vanished. It is there-

fore concluded that it is not only commercially, but hygen-

ically profitable,
to cultivate bats.
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MARKET REPORTS.

London.—Thk West India Committbk Ciroulae,

December 30. 1913; Messrs. E. A. de Pass & Co.,

Liecember 19, 1913.

Arrowroot—3d. to 4|d.
Balata—Sheet. 2/8| to 2/9; block, 1/lli per lb.

Beeswax—£7 15s. U> £8 15s.

Cacao—Trinidad, 64/- to 75/- per cwt. ; Grenada. 58/-
to 62/-; Jamaica, 57/- to 62/-.

OoFFHE- -Jamaica, no quutation.';.

OopEA—West Indian, £31 15s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 16Jrf. to 20c?.

Fruit—No quotations.
FCSTIC—No quotations.
Ginger—Quiet, 34s. to 60s.

laiNQLASS—No quotations.
HoNET—24s. to 28s.

Lime Juice—Haw, not in reciuest; concentrated, £28 to

£29 10s. ; otto o£ limes (hand-pressed). 9>.

Logwood—No quotations.
Mace—1/7 to 2/6.

NcrxMEOs—4W. to 6d.

Pimento—2^. to 2^\d.
Rubber—Para, fine hard, 3/1; fine soft, 2/6; Castilloa,

1/8 per ft.

Rum—Jamaica. 2/4 to 5/- per gallon.

New York.—Messrs GiLLBSPiB Bros, ib Co., December

12. 1913.

Oacao—Caracas. 14jc. to 15c. ; Grenada, 13ic. to 13|c. ;

Trinidad, 13|c. to 14c.; Jamaica, 12Ac. to IS^c.
Cooo-ncts—Trinidadand Jamaica, selects" $37 '00 to |38'00-

culls, f2o-00 to $24 00 per M.
Coffee—Jamaica. lOjC. to 14jc. per ft.

Ginger— 8|c. to lljc. per lb.

Goat Skins—Jamaica, 50c. ; Antigua and Barbados, 45c. to

48c. ; St. Thomas and St. Kitts. 42c. to 45c. per ft.

Grape Fruit-Jamaica, $150 to $2 25.

Limes—S4 -00 to $5-00.

Mace—50c. to 54c. per ft.

Nutmegs—lie's, 12c. to 12|c.
Oranges—Jamaica, $125 to fl°50.

Pimento— 4c. to 4jc. per ft.

Sugar—Centrifugals, 96', oMc. per ft. ; Muscovados, 89',
3"04c. ; Molasses, 89°, 2'79c. per ft., all duty paid.

Trinidad,— Messrs. GoEDON, Grant & Co., January 5,

19U.

Cacao-Venezuelan, $i:! GO; Trinidad, $12 75 to $1315.
Coco-nut Oil—$1 '00 per Imperial gallon.
Coffee—Venezuelan, 14§c. per ft.

Copra—$5 -25 per 100 ft.'

Dhal—No (juotiition.s.

Onions—$2-75 to $3 00 per 100 ft.

PiAB, Split—$6 75 per bag.
Potatoes—English, $1-40 to $1-55 per 100 fc.

Rice—Yellow, $5iO to $5-.''.0; White, |4-70 to $4-80

per bag.
Sro*R—American crashed, no quotations.

Barbados,—Messrs. James A. Lynch & Co., Ltd..
Xovember 29, 1913; Messrs. T. S. Garrawat &
Co., November 21. 1913.

Abrowkoot—$5-25 to $6 50 per 100 ft.

Oaoao—$1300 to $14-50 per 100 ft.

Coco-nuts—S24 00.

Hay—$1-50 to $1-60 per 100 ft.

Manures—Nitrate of soda. $7000; Cacao manure. $50'00;
Sulphate of ammonia, $82'00 to $85'00 per ton.

Molasses—No Quotations.

Onions—$2-76 to $3-00 per 100 ft.

Peas. Split—$5-80 to $6 00 per bag of 210 ft.; Canada
$4 00 to §4-50 per bag of 120 ft.

'

Potatoes-Nova Scotia, $2o0 to $4 00 per 160 ft.

Rice—Ballam, $5-30 to $5 40 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $4'00 per 100 ft.

British Guiana.—Messrs. Wikting i Richtkr, January
3, 1914; Messrs. Sandbach, Parker «fe Co

, Jan.-

uary 2, 1914.
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THE JOURNAL OF THE ROYAL SOCIETY OF ARTS^ states:— 'To those interested ia the lime indus-

try this little volume (which forms No. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri-
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The Philosophy of Sampling.

'S^'h
E. LEATHER has just published un impar-

jf
tant paper on the experimental error in

sampling sugar-cane,* a contribution which

the critical spectator of agricultural science will at

once appreciate, because it marks a forward movement
in the methods of investigation work with tropical

crops. The paper under consideration does not open
* Meiuuiii uf the Department of AgriciiUure in India

(Chemical Series) Vol. Ill, No. 4.

up a new question, but rather helps to answer an old

one. It is the question of the extent to which the

sample truly represents the bulk. Apart from its

bearing upon the sugar-cane industry, the subject,

it can be seen, is of very great significance in agricul-

ture as a whole, underlying, in fact, many of the disabi-

lities with which rural industries are at present
afflicted. In the present article, it is not intended to

put forward a summary of Dr. Leather's paper. A state-

ment of the actual results obtained will appear else-

where. In the present discussion, simply the idea

involved will be considered, and its general application
in agriculture enlarged upon.

In proceeding to do this, it may be well to

begin by pointing out that agricultural produce
and manufactured articles generally are not homo-

geneous, and for this reason one portion is never

exactly like another portion. This is rendered very
obvious by considering one or two examples.
Thus if we select, even from a carefully graded
bulk of rubber, limes or sugar-canes, what we
think to be identical samples and subject them to

accurate analysis, we shall not find in the rubber

samples the same percentage of caoutchouc, nor in the

limes the same percentage of citric acid, nor in the

sugar-canes the same percentage of sucrose. No two

samples will be exactly alike. So that then amonsr sam-

pies ofagricultural produce there is always an error. The

sample is taken to represent the whole; no two samples
are alike; and hence it is clear that since there is

a divergence between the samples, no such sample can

truly represent the whole. The difference between

the quality of the sample and that of the whole is the

error attaching to the sample.
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In cases where homogeneous material has to be

dealt with, there is practically no difference between

the quality of the sample and the quality of the

whole. Analysis of the most minute samples of pure

common salt, for instance, will always give the same

results, or if there is some slight variation, it will

be due entirely to imperfections in the methods of

analysis. Nor is homogeneity confined only to specific

compounds: mixtures can also be homogeneous. For

instance, with a mixture of alcohol and water, the

smallest sample will be truly representative of the bulk.

But with materials of the class just mentioned agricul-

ture has practically nothing to do. Agriculture deals

typically with substances of extremely variable composi-

tion, and it is obviously one of the most pressing duties

of science to assist those who are commercially con-

cerned with sampling and those who are chemically

concerned, by introducing and familiarizing a dependa-

ble system.

Those who follow science progress in relation

to agriculture will be aware that during recent years

the philosophy of sampling has not been ne,L;lected

in experimental work. In this connexion reference

may be made to the lucid writings of Wood and Stratton

at Cambridge in connexion with the sampling of 'roots'

from field plots, and in regard to the variability in the

results of feeding experiments; there is also Halls

and Russell's investigations at Rothamsted: Gavin's

statistical researches with milk records; Leather's work

in India; and coming nearer home, Harrison's investi-

gation of the probable error in sugar-cane experiments.

And underlying all this work, in spite of its being

extremely technical, there is a very practical and moral

motive. The aim is to interpret results rationally,

and to exercise the greatest cavition before laying

results before the agricultural public.

Speaking generally, the principal thing in samp-

ling is to decide what the minimum quantity is that

may be taken to give a representative value to the

whole. In this respect there has been in the past, and

there is, too, at the present time, a grear, deal of

personal 'fancy' and 'rule of thumb' at work. Nothing
could be less in the interests of science and commerce.

One imagines that in a general way the size of the

sample selected by those who are not trained techni-

cally depends principally upon an a priori knowledge of

the degree of homogeneity of the material to be

examined; for instance, the degree of homogeneity in

a field of diseased sugar-canes will be greater than in

one which is entirely healthy; hence even an untrained

investigator would know that a larger sample must be

taken in the former case. Incidentally the ques-
tion of sampling in relation to partially damaged pro-

ducts is a matter of great importance all round.

The soil presents extremely difficult probleriis

as regards sampling, because no two samples will

be alike; hence in the case of the soil, com-

paratively large and numerous samples are needed

before accurate judgements can be formulated. It

is probable, indeed certain, that what we are calling
the degree of homogeneity, is an important factor

for consideration in regard to the valuation of

Plantation rubber. It is easy enough to determine

the proximate constituents in a sample of rubber,

and to subject the rubber to physical tests; but it

is not so easy to say to what extent these results

hold good for the entire cargo. Nor do we even know
whether these proximate constituents, like caoutchouc

for instance, have the same chemical composition in

themselves, throughout the whole bulk.

The only way to form a true judgement of the value

of any bulk is to decide mathematically how much
must be examined to provide a representative sample,
or—what is generally retpiired in practice- -how many
small samples must be taken in order that the arithme-

tical mean of the quantitative results of their examina-

tion may be justifiably taken. We had hoped in the

course of this article, which professes to be popular,
to avoid a reference to Freijuenc}' curves and probable
error formulae. 3Ioreover. the mathematical aspect of

variability has already been explained in this journal*
But it would be an omission in the pi-etent connexion

not to invite the reader's attention to the use of 'he

Frequency curve as a simple means of ascertaining
the amount or dfe]iendence that may be placed on an

average, that is, as a means of deciding whether

enough small samples have been taken to enable

a correct average estimate to be struck. Closely
connected with the Frequency curve is the probable

error, which is a measure of the reliability either of

any one result, or of the mean of a number of resuhs.

The probable error of any one result is such than

taking any single result at random, the chances are

even for or against that result differing from the

average by the amount of the probable error. In

other words, half the results should differ from the

mean by less than the probable error, the other half by
more. The probable error of an average can be found

by dividing the probable error of one result by the

square root of the number of results averaged. The
* Vol. Xr, pp. 145, 161. 177.
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application of these matters to agricultural science are

p: rticularly clearly dealt with in a paper by Wood and

Stratton.+

Turning to special consideration of variability in

relation to commercial samples in agriculture, we see

that it is not always the case that a dependable system

can be applied, owing to the circumstance that many
factors which determine quality cannot yet be con-

veniently expressed in figures. It is, however, interest-

inu to observe that in cases where they can, as in the

sale of snear or citrate ot lime, the material is compara-

tively homogeneous, and consequently little difficulty is

exiierienced in the matter of sampling. It is worth

reflecting, too, that the object in agricultural manufac-

turing is to turn the heterogeneous into the homoge-

neous. As already intimated, the denree of dependency

th'Jt can be placed on a fixed c|uantity of sample

requires investigation in the rubber industry, and in

the case of the cacao trade too. That is because

the plantation manufacture of these products does

not lead to perfect homogeneity. If the price

obtained for produce varied entirely with its real

quality,
and was not affected by fluctuations in the

demand of the consumer, scientific valuation would be

likely to become more general than it is. It would

be interestint; to know e.vactly the minimum quantity

of lint that must be taken from a bale of cotton for the

determination of the true average value of the whole.

The valuation of cotton, depending as it does upon

several measurable physical jiroperties. seems certainly

capable of scientific investigation. The same holds

good for fibres in general, as well as in the case of

other classes of products.

In drawing our considerations to a close, we may

fittingly conclude with an appeal regarding the present

subject in relation to agricultui-al education. It has

been emphasized in this journal that agricultural bias

can be given in rural schools to subjects other than

natural science. Of such instances where this can be

done, the present one of agriculture in relation to

mathematical principles cannot be said to be the least

in importance. 'Ihe future will probably show that it

will at all events have to occupy a very important posi-

tion in the curricula of agricultural colleges, and

a preliminary grounding in the
principles

of the subject

during latter years at school should sensibly assist the

student to appreciate its application to practical

matters in after-life.

t T. B. Wo.ul ami F. J. M. Stnittoii:"TIie Interpretation
fpf Experiiiicntjil Ttcsnlls. Joniiial of Aijrinilturcd Science,

V>.1. Ill, p. 417.

VEGETABLE OILS.

ESSENTIAL OILS USED IN PERFUMERY-
Id looking through the list of the botanical sources

of the essential oils used in scent-making, which are presented
in an interesting paper read before the Royal Society of Arts,
and published in that .Society's Journal of December 5, 1913,
one is struck b)' the large number of plants familiar in the

West Indies, wfiich are important sources of many of the

common jierfumes. The so-called floral series, for instance,
include.* the jasmine, rose and orange (lower; oils derived
from the grasses like citronella and lemon grass oil come from

species of Cymbopogon; the citrine series, as the name
implies, are got from oranges and lemons; the series of spices
are derived from Cassia, cinnamon, cloves and nutmegs.
Important in the perfumery industry are the wood
series which includes sandal wood and cedar wood. Lastly,
the fruit series contains well-known plants like the bitter

almond, vanilla and the Toncjuia bean.

Mr. J. C. IJmney, F.C.S., the writer of the paper,
makes the remark that the classification just referred to,

although useful botanically, is generally superseded by a
classification according to the main constituents of the oils

for pharmaceutical purposes. From the classification which
is given we see, for instance, that plants like clove, pimento,
cinnamon and bay are characterized by their eugenol contents,
whereas citronella oil, citrus oils and Cassia, are known by
the aldehydes they contain.

Towards the middle of the paper Mr. I'mney referred

to the agricultural side of the essential oil industry. The
isl;\nd of Reunion is producing large quantities of geranium
oil; Paraguay exports a great quantity of pettigrain oil;
whilst from the Philippine Islands, Europe is receiving large

shipments of the finest ylang-ylang oil, and from Madagascar
and the neighbouring islands also, extremely tine ylang-ylang
:ind other oils are shipped. In connexion with lemon grass oil,

it is pointed out that this is produced in the East Indies,
the Malaya Peninsula, Hurma and the West Indies, and that

it appear.< to be in danger of being overproduced, prices

having fallen very much during the last few years. The
marvellous protective power, it is interesting to note, of

lemon grass in the matter of keeping off the tsetse lly, haa
li'd to its cultivation and to the distillation of the oil in

Uganda, a fair amount having already been marketed from
that region. It is stated that it was formerly proposed that

the West Indian lemon grass oil was less soluble than that

obtained from the East Indies; this does not appear now to

be uniformly the case.

.Space will not allow further reference to the interesting
information which the paper contains. But in conclusion it

will be well to point out that those who took part in the
discussion following the reading of the paper were of opinion
that there is decided scope in the colonies for an extension

of the area under the cultivation of plants yielding essential

oils.

This article cannot be concluded without some expres-
sion of surprise that Dr. T. A. Henry of the Imperial
Institute should have made the statement in connexion with

starting experiments in the colonies in relation to essential

oils, that 'an attempt had been made in the West Indies to

grow limes and oranges, but the yield of these fruits was

poor, while the class of labour available was unsatisfactory.'
As a matter of fact citrus cultivation is one of the most

prosperous of the West Indian agricultural industries.
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FRUIT AND FRUIT TREES.

VARIATION IN THE SIZE OF COOO-NUTS.

The coco-nut industry in Antigua has for some

time been receiving attention from the officers of

the Department of Agriculture stationed in that

island, and the question as to the suitability of local

auts for seed purposes has, as a natural sequence,
received some consideration. To demonstrate how

misleading the size of the husked to that of the

unhusked nut is, a number of measurements of nuts

from Antigua, Dominica and Xevis were made, and

the following figures and observations on the subject

forwarded by the Agricultural Superintendent, Antigvia

(Mr. T. Jackson), show the results that have been

obtained:—



A'OL. Xlir. No. 307. THE AGKICULTUR^L NEA\-S.

SUGAR INDUSTRY. RUBBER INDUSTRY.

DENATURED SUGAR.
Sugar for human consumption in France costs

6^/. per B). But apart from this kind of sugar there is

a large amount sold under the terra 'denatured' sugar, that

i-, sugar to which some substance has been added to make it

unfit for food —which is exempt from that taxation which
causes the high price of the sugar for consumption a- food.

The Louisiana Planter (Decemlier 20, 1913) after giving
this information, publishes a very interesting extract from
the Literari/ Difiest in connexion with the various uses to

which sugar can be put for manufacturing purposes. First

of all sugar i.- a common ingredient of many compounds for

removing and preventing boiling scale. The shoe blacking
industry uses sugar and molasses to a considerable extent.

In Europe there seems to be a tendency to use Mackings
of the older type which are made by the carbonizing action

of sulphuric acid on sugar. The product is neutralized and
other ingredients added, such as powdered oil and sometimes

glycerine.

Perhaps one of the most important industrial uses for

sugar is in the manufacture of soap. Sugar i.s used in this

connexion in the place of glycerine. In Germany there is

a considerable demand for sugar in the manufacture of

explosives, though in the colour and dyeing industries, it is

perhaps more widely employed as a reducing agent and as

a base. Tanneries, too, use sugar in 'tilling' leather, and to

some extent in removing lime from hides in the 'dehairing'

process. It is interesting to note, also, that ordinary copying
ink is made by the addition of one part of sugar to three

parts of writing ink.

The silvering of glass mirrors provides another use for

sugar. After inversion with acids, it is here used to reduce
a solution of silver nitrate which deposits a coating of silver

on the glass immersed in solution.

The hardening and strengthening action of sugar in

mortar was known to the ancients In recent times, the
Museum of Natural History of Berlin h:is been rebuilt with
mortar consisting of one part of lime, one part of sand, and
two parts of sugar.

In many chemical operations sugar is used as a source of

carbon of high purity, and in the future it is possible that

sugar may become of great industrial importance through its

nitrocompounds. Nitrosaccharose (sucrose octonitrate) is

a product of gun cotton, which it is said can replace the
latter in its numerous applications in explosives, collodion,
celluloid and the like.

According to the Ivternutional Sofior Journal (October
1913), to enable cane factories to work for a longer period of

the year it is proposed to proceed in the following way: By
the usual means, milling or diffusion or a combination of

both processes, only about 50 per cent of the sugar in the
cane is exrtacted. The partially exhausted material is then
dried in such a manner that it may be indefinitely preserved
and stored. At the end of the grinding aea.son the desiccated
material is treated again by milling or diffusion or both, and
fully exhausted. As advantages of this procedure it is

claimed that an important economy is effected. In the first

operation when only half of the sugar is extracted, the juice
obtained is of high purity. In the second operation, a large
proportion of the albuminoids, gums and waxes being
coagulated or otherwise rendered insoluble in water, a juice
of higher purity than ordinarily again results. .

FURTHER NOTES ON THE REPORT OF
THE STANDARDIZATION COMMITTEE.

There can be no doubt that the principal problem in
the plantation rubber industry which requires solution is the

question of variability in quality. In the evidence given by
witnesses before the committee of standardization this matter
is persistently referred to. The experts in (juestion are also
unanimous in regard to the suitability of the scheme recently
put forward for evaluation, that is, the fixation of the 'iea,\'

value of plantation Para. The fundamental point to bear in
mind is that the valuation of samples by mere rule of thumb
inspection is unreliable and gives only the 'apparent' value:
the 'real' value of rubber can be told only by actual test of
manufacture.

The report of the standardization committee (published
in the India RuhUr Journal, December 20, 1913) contains a

very useful list of recommendations for estate use in the
matter of rubber preparation. First of all, points are given
which must be observed in the treatment of latex, and iu the

curing of rubber. In this connexion, cups should be used
which can be easily cleaned: copper vessels should be avoided.
The addition of water to the cups is unnecessary; water on
cuts is not advisable; and latex should be collected with

despatch. In the factory, cleanliness is absolutely necessary
in every respect; neglect in this direction in inexcusable.
The bulking of latex is strongly recommended: the mixing of
all latex undoubtedly tends to produce a rubber of greater-

uniformity. As regards coagulation, acetic acid is recom-
mended as the best coagulant at present. The mixing of the-

acid and latex must be thorough, whilst uniformity must be

preserved in the strength of the coagulant solution. For the

preparation of crepe rubber, any quantity of latex may be
coagulated in bulk, but for sheet rubber, not more than 50-

gallons of latex should be treated with acid in one batch.
In connexion with the treatment of latex, the use of formalin
is recommended under certain circumstances.

In the preparation of rubber, the morning following
coagulation is adjudged to be the best time for working oflT

the fresh rubber, and the extent to which rubber is worked
on the machines must be the minimum necessary. Thickness-
of the rubber determines the rate of drying: pale crepe
should be thin, but sheet rubber should never be too thick,

though always uniform. As regards care of machinery, it is

found that defects in crepe rubber are generally due to lack
of attention in this connexion. Machines must be well
cleaned and inspected each day before commencing work;,
worn parts must be replaced at once; trays projecting beyond
the end of the rolls must be condemned and narrower trays-'
substituted. Care must be taken as regards lubrication.

In conclusion, sorting and packing must be thorough,
and no rubber of varying shades of colour should be put up-

together. Similarly grading must be done thoroughly in

accordance with the lines laid down by the company. A»
regards boxes for packing, there exists no doubt that thesfr

should be constructed of planed wood only. Splinters in the-

rubber are highly undesirable.

In conversation with Mr. H. C. Pearson (editor of the
India RiihI.er World and well known author of several works
connected with the rubber industry) the question of rubber
interests in the West Indies was brought up. Mr. Pearson
attaches some importance to the future prospects of these-

islands as distributing centres of rubber seed. Mr. Pearson is-

at present staying in Barbados and is busy writing a new bookv
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date January 12, with reference

to the sales of West Indian Sea Island cotton:—
Since our last report about 300 bales of West Indian

Sea Island cotton have been sold, chiefly Nevis I7d. to '2Qd.,

Montserrat lid. to 19i^., St. Kitts I'd. to iOd., with a few

exceptionally fine small lots at 2ld. to 22d. and Stains

8d. to lOd.

There is a general demand for all the fine to extra fine

lots obtainable, but the coarse cotton, though strong, is

neglected owing to the competition of the superior qualities
of Egyptian and other growths, and we still recommend

planters to cultivate for fineness.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending January 10, is as follows:—
There is still a demand for the odd bags classing Extra

Fine and Extra Fine off in class, of which the supply is very
limited and does not satisfy the wants of buyers. The stock

of odd bags consists largely of cotton classing Fine and

Fully Fine, which are not so much in demand, and as Factors

are wishing to sell, they are willing to make concessions in

price, admitting of our buying to advantage.
The Planters' Crop Lots classing Extra Fine and above

are still sought after and have been largely disposed of, the

buying being principally on account of French spinners.

We quote, viz:—
Extra Fine 26c. =

Ufrf. c.i.f., A 5 per cent.

Extra Fine off) ,-y.-,^ _ -loij

in preparationj
^

Fully Fine 23c. =
13|(i. „ „ „ „

Fine 20c. = ll|d. „ „ „ „

Fully Fine
off|

^g^ ^ „,dm preparation /
*

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to January 10, 1914, were

:2,935 bales, .5,888 bales, and 3,364 bales, respectively.

danger of this competing with cotton. It has therefore been
decided to increase the buying price of sejd-cotton at all

stations on the railway from Id. to l^d. per B). This in-

crease in price has been found practicable, as it has been

found that Northern Nigeria cotton gives a yield of 30 per
cent, to 32 per cent, of lint whereas the seed-cotton grown
in Lagos only yields from 27 per cent, to 2S per cent, of lint.

The latest report of the British Cotton Cirowing Associ-

ation shows that information has been received from the

Association's manager in Lagos stating that the prospects for

the 1914 season are good, and that the crop will be an

early one. It is estimated that the Lagos crop this year may
possibly amount to 20,000 bales, and it was decided to send

out additional ginning plant and stores, which are estimated

to cost £20,000, in time for the 1915 crop. It has also

been decided to send out an electric lighting installation to

enable one of the ginning factories to work at night, if

necessary. The purchases of cotton in Lagos to the end of

November amounted to 13,601 bales, as compared with

9,083 bales for the same period of last year, and 11,992 bales

for 1912. The purchases of cotton in Northern Nigeria to

the end of November amounted to 1,569 bales as against

2,627 bales for 1912.

It was stated that there is a con.siderable demand for

cotton in some parts of Northern Nigeria for native weaving,
and also that the natives have recently taken up the culti-

vation of ground nuts on a large scale, and there is some

LIVE STOCK NOTES.

USEFUL REFERENCES CONCERNING
INDIAN CATTLE.

In answer to certain enquiries which were sent from
this Department, the Director of the Imperial Institute has

caused to be collected and forwarded a series of notes of

a very useful kind on the above subject, from which the

following have been taken.

In regard to the application of the name 'Zebu', the

term is a general one which is applied to all kinds of

Indian hump cattle. The term 'Brahmin' or more correctly
'Brahmini' is occasionally used as synonymous with Zebu,
but it is more usually applied to bulls, of any breed, which

have been dedicated to the Hindus god Siva, and are allowed

to roam freely about the country. In most parts of India

'Brahmini' bulls are the chief breeding animals.

Numerous breeds of cattle occur throughout India, and

although those found in many districts have been described

by various authors, no one has yet made a critical and

comparative examination of all the breeds. It is therefore

not possible to say how many distinct breeds exist.

The communication under consideration next provides
information concerning publications which deal principally
with the description, size, milk production, and working

capacity of the cattle. Parenthetically it may be stated

here, that it has not been found possilile to find in the

literature available at the Imperial Institute references to

cattle which are bred in India for meat. This aspect of the

subject is of considerable interest as regards the West Indies,

and any contributions on this point would be acceptable.

As regards the literature referred to above, mention is

made to Notes on the Indigenous Breeds of Cattle in the

Punjab, by H. T. Pease, probably obtainable from the

Superintendent of Printing at Calcutta. A publication
which gives a special description of the wild and domesticated

cattle of Burma (but no reference to any distinct breeds, and

very little to the milk production and working capacity of

the cattle) is a Note on the Cattle and Buffaloes of Burma,

by Captain G. H. Evans, A.V.D. Another book which

should prove interesting reading is Breeds of Indian Cattle:

Notes on the Indigenous Cattle of the United Provinces, by
E. W. Oliver and C. W. Wilson. This contains illustrations

of most of the breeds described, and is written on similar

lines to the Cattle of Southern India. It could probably be

obtained from the Superintendent of the Government Press,

United Provinces of Agar and Oudh, Allahabad.

An article which gives a full account of the cattle of the

Rohtak and Hissar districts, is a Note on the Cattle of

Harriana and Sirsa, by Veterinary Captain H. T. Pease in the

Agricultural Ledger, Vol. II, 1895, No. 22 (Veterinary Series)

No. 15. Further information on the Harriana breed is

given in the Agricultural Journal of India, Vol. II, Part 4,

p. 369, whilst in Vol. II, Part 3, p. 252 of the same journal,

the Montgomery and Sinda breeds of cattle are dealt with.

Reference to the Montgomery breed as milch animals is made
in the journal just mentioned, Vol. IV, Part IV, p. 391.
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ST. AITTSNEVIS: REPORT ON THE AGRI-
CULTURAL DEPARTMENT, 19V;-1!.

The weather in St. Kitts during early months of 1912
was generally unfavourable for plant growth, particularly on
the Leeward side of the island where the Botanic Station is

situated. (Ireat difficulty was experienced, therefore, in

maintaining the good appearance of the Gardens and a large
amount of effort was required in certain cases to keep the

plants alive.

The section of this report dealing with work in the

nurseries shows that there has been very litde demand for

economic plants such as limes or cacao since the cultivation

of these crops is not being extended. The principal plants
distributed were mulberry trees (.l/oc/'s aVin) and various

palms and ornamental plants. It is worthy of note that

conditions in St. Kitts are probably suitable for the growth
of AlcM-ites I'ordii the useful and ornamental wood oil tree

of the Central Provinces of China.

EM'ERI.MENTS WITH FCONOMIC PL.\NTS.

The economic plot experiments at La Gucrite have
included the usual trials with provision crops, and an impor-
tant feature of this work has been the large number of

cuttings and seed distributed for planting purposes. In

connexion with these experiment?, special attention may be
called to the results obtained with varieties of sweet potatoes
and yams. These experiments have been carried on for

a number of .vear.-, and figures indicate a great variation in

the yield of the different varieties. In continuation, it is

worthy of notice that the variety of ground nut known as

Carolina Running seems best suited to local conditions, and
attention may be called to the important demonstration with

onions, which showed that even in the face of bad weather

conditions, amounts per acre of this produce can be raised

worth £37 on the local market. It is hoped that an

attempt will be made in St. Kitts to extend onion cultivation

in connexion with etlbrts that are being exerted to establish

a AVest Indian market in Canada for this vegetable. The
manurial experiments with pine-apples, which are considered

next, seem to indicate that proper nitrogenous manuring will

pay. The diseased condition of this fruit known as 'black

heart' appears to be a so called 'ripe rot' which develops only
after the fruits have reached maturity.

WEU .MANUl;l.\L RE.SULT.S WITH TOTTOX.

The work done with cotton during the year has been

interesting. For the first time for nine years are increases

recorded from the application of manures, and it would

appear that the soil at La Guerite is now arriving at a stage
at which fertilizers will exert on cotton a beneficial rather

than an adverse effect. Selection work wj^h cotton has been
continued along the same lines as in fomvpr years, and seed
has been raised for planting purposes on the estates. The
importance of this work, ensuring, as it does, a requisite

degree of uniformity in the lint produced, cannot be over-

estimated. Hybridization work has beep continued, and
there are indications that the cross, Barbados x St. Eustatius
Native F, will lead to the establishment of a useful type.

PL.VNT PKST.S .^Nn DISE.\.SES.

Work connected with insect pests and plant diseases
have been conducted principally by the scientific officers of
the Imperial Department, in regard to the sugar-cane. The
Entomologist conducted during the year important experi-
ments in regard to soil inhabiting grubs, and considerable
attention was given to the red rot disease of the sugar-cane
by Messrs. South and Dunlop.

The results of this work have already been described ia
detail in the Ai/rkultural Nei''S.

GENERAL PROGEESS.

Progress in the chief industries depends very largely
upon the climatic conditions. Hence it is not surprising to
find the exports of sugar some 2,000 tons below the average.
In the case of cotton, too, the dry weather aflfected the

yield; but the two circumstances that cotton can be grown
as a catch crop with sugar-cane, and can command, by
reason of its great fineness, a high price on the market, have

helped to counterbalance the general difficulties experienced
by estates during the year under review.

In connexion with cotton cultivation in general, appre-
ciation may be expressed in the matter of the good work
which continues to be carried out in Anguilla.

Ai,RICULTUr>AL AFFAIRS IN NEVIS.

The publication under review includes a report by the

Agricultural Instructor, Nevis. Experiments with provision
crops continue to be carried on at the Nevis station, but the
most important work of this nature is the selection of cotton.
As in the case of St. Kitts, Nevis also has suffered from the
effects of drought. The trouble was accentuated, unfortu-

nately, by an exhaustion of the supply of Paris green and
the consequent inability to control the later attacks of cotton
worm. Provision has been made by the Government to

prevent any reoccurrence of this untoward circumstance.
In both Nevis and St. Kitts the annual agricultural

shows proved a great .success, a result which arose principally

owing to the activities of the agricultural officers and to the

co-operation of the planters.

DEPARTMENT NEWS.
Mr. W. Xowell, 1). I. C , returned to Barbados hy

the S.S. 'Farima' on January 24, 1914, from a visit to
St. Lucia where con.siderable attention was given to the
root disease of cacao, which is prevalent in certain

districts of that island. Several important observations
on minor mycologioal matters were also made.

The Annual Keport on the Forest Administration of
Southern Nigeria for the year 1912 shows that the following
timber was exported during the year: 15,565 logs of

mahogany valued at £78,007; 37 tons of ebony valued at

£103; 277 cwt. of camwood valued at £46. This gives
a total value of £78,156. The report also shows that useful

ecenomic experiments have been made in regard to the

tapping of Funtumia and other rubber trees. Three
thousand four hundred and thirty-five pounds of first quality
sold at 3v. 10'/. per Bb., realizing £658 7s., whilst 66 Bb. of

scrap fetched £i 19s., giving a total of £663 6s. The total

cost of the tapping operations, not including supervision,
was £200 7^-. 6(1., thus showing a net profit on the whole
transaction of £462 19s.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number concerns the princi-

ples involved in the proper taking of samples. The

subject is considered both from the point of view of the

investigator in agricultural science, and from the point
of view of the estate manufacturer of agricultural

produce.

<Jn page 35. information will be found concerning
the agricultural side of the essential oil industry in

relation to perfumery.

The fruit and fruit trees page contains two inter-

esting articles dealing with variation in the size of coco-

nuts, and the profitable inanuring of bananas, respect-

ively.

Further notes on the report of the standardization

committee appointed by the Rubber Growers' Associa-

tion, appear on page 37.

(Jn page 38, a list of useful references occurs con-

cerning breeds of Indian cattle. Notes on cotton also

appear on this page.

One ofthe first series of experiments with dynamite
in regard to the soil is described brielly on page 40.

The trials are being made in Dominica and Antigua.

Insect and Fungus Notes comprise, respectively, a

•summary of information given in the Agricultural
Nevss on plant pests and diseases during 1913,

Publications of the Imperial Department of

Agriculture.

The Report on the Botanic Station, St. Kitts-

Nevis, is just being issued, and of this series there now
remains to come only the Antigua and -Montserrat

publications, both of which are m the hands of the

printer The 1!J12-13 Report on the Leeward Island

Sugar-cane experiment is soon to be issued together
with the West Indian Ballctin. Vol. XIV, No. 1. This
latter publication will, it is believed prove interesting.
Its contents are confined to economic and social science

questions
—a phase of West Indian agriculture which

has not been attacked as systematically in the past as
it might have been. There are other forces at work in

agriculture besides purely chemical and physical
ones, and as social conditions become more and more
intensive and established, it becomes more and more

necessary to try and control these economic tendencies
to the best advantage scientiricallj'.

In speaking of the first number of ^'olunie XIV
of the Bulletin, it may be added that the index to

Volume XIII is now ready. The index to the Agrl-
caltiDul Neivs is nearing completion and should be

ready for distribution in about a month's time. It

might have been earlier but at this time of year the

publication work connected with Reports causes con-
siderable pressure.

Agricultural Credit Movement in Trinidad.

Co-operative banks have been advocated in Trini-
dad since 1889, but it would seem now that some definite

action is soon to be taken in the colony in regard to their
actual establishment. According to an article in the
Ballet in of the Department of AgricuUure {D&^emhQt
1913), the District Agricultural Societies have been
asked to consider carefully the regulations drawn up
in connexion with the St. Vincent (Jrdinance, and to

suggest any desirable modifications. Doing this, it is

thought, will provide the Government with something
tangible to go upon.

In the meantime, the Government will examine
a great deal of information obtained from India where,
as everyone knows, the system of rural and urbaa
credit is very efficient. Residents in Trinidad and
other places in the West Indies where the banks move-
ment is on foot, may be glad to know that an extremely
interesting and comprehensive account of agricultural

co-operation in British India will be found in the
Bulletin of the Bureau of Economic and Social

Intdligence, No. 3 of 1910. This describes the initial

difficulties, sources of capital, size, purposes, and uses of

loans, legislation,' central banks and other matters,

supplemented by interesting statistics.

It is somewhat surprising, in view of the large
coolie population in Trinidad and British Guiana, that
authorities have not earlier followed up co-operative
credit activities in the East. Curiously enough, the

growth of co-operative credit in India started at the
same time that the subject first received definite

attention in the West Indies (190.5), but it is

unfortunately impossible to compare relative progress
in the two places.
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The essential thing in connexion with mutual
• credit societies is to have here and there someone who
has the confidence and good-will of the people and
sufficient energy and enthusiasm to push One meeting
of the people themselves is worth many meetings of

hikewarm committees.

£2;penments with Dynamite in Dominica.

The Curator of the Botanic Gardens, Dominica,

0lr. Joseph .Jones) writes to say that interesting

experiments with dynamite in connexion with soil

improvement have recently been carried out on one of

the Government lime cultivations. In the first place

-Sifty-si.x holes were e.xploded amongst some old trees

on poor soil in order to see whao eftect it had. An
area has been left untreated in the same Held as

• a control.

A second experiment had for its object) an investi-

gation of the value of dynamite for preparing holes for

planting budded lime plants. Half the holes have
4>een opened up with the explosive; the other half by
means of an iron bar and spade, in the usual way. It

3S hoped to start another experiment of a similar kind
svith seedling limes.

It is believed that if the cost works out to be

reasonable, explosives may be used with great advan-

tage in preparing holes for limes and other citrus

plants in Dominica. As regards the opening up of

the subsoil on established lime plantations, great care
will have to be exercised, since should the experiments
l)e followed by strong winds or heavy rains the effect

on the trees, owing to their having lost to some extent
sheir hold on the soil, might be disastrous. -Methods
which have been found highly satisfactory with decid-

uous fruit trees in temperate climates may require
considerable moditicatiijn in the case of evergreen
fruit trees grown in the Tropics.

From information lately received, it is certain that
A considerable number of experiments with dynamite
will be undertaken on lime estates in Dominica in the
i50urse of the next few months, and the results of these
and the ones just described will be awaited during the
next year or two with great interest.

Agriculture in West Africa.

The recent visit to the West Indies of OlScers iu

the West African agricultural service is another piece
x)f evidence which points to the usefulness of the West
Indies as a centre for the study of established agricul-
tural methods and conditions. The West Indies are

commonly regarded as the 'Old Country' of the British

tropical possessions, and there can be little doubt that
the introduction of good educational facilities—of an

agricultural college
—to supplement the natural advan-

tages which the islands possess would meet with very
general favour and stipport from those interested in
the great tropical possessions undergping development.

An idea as to what extent conditions are different
in West Africa can be got, for instance, from the fact

that t/O extend cot.ton cuhivatica . in the Xorthern
Territories of the « Jold Coast, the representative of the
British Cotton Growing AgsocjaSion travelled for 120

days during the year 191-2,. addressing everywhere
meetings of chiefs, headmen and farmers. In the

Gambia, to take another nioi-e or less half exploited
West African territory, the natives do not raise

sufficient food even for local requirements and rice has
to be imported. In this Colony, ground nuts are the

great cultivation just as is the case in the French

possession of Senegambia. In both territories, the
(iovernments follow the policy of arranging for the
issue of seed nuts to the people under favourable
conditions as regards payment.

In Sierra Leone, the Agricultural Department is

making strong endeavours to improve general agricul-
tural conditions by the introduction of systems of crop
rotations and by altering the present wasteful method
of farming, which consists in cutting and burning fresh

bush each year to make a new farm.

A great deal of useful information on these West
African possessions will be found in Colonial Reports
—Annual, No. 7H.5 (Northern Territories of the Gold
Coast, 1912): No. Hu (Gambia, 1912); and No. 7.59

(Sierra Leone 1912). A very useful little booklet on the
West African possessions is Notes on the West .\fri-

can Colonies, issued by the Emigrant's Information

Office, London,

Cacao Estate Valuation.

A letter appears in the PoH-ojSpain Gazette of
November 2.5, 1913, condemning the prevailing system
of valuing cacao estates in Trinidad by affixing a price
to each of a number of trees, and including in this figure
the value of the buildings, etc. Valuation by means
of the crop is advocated. Cacao, it is stated, should be
taken at a standard price of $100 per bag. This figure
is raised or lowered according to locality, soil, conditions
of upkeep, number of trees, age, appearance, injury
caused by vermin, price of labour, transport, fermen-
tation facilities and factors of a like kind. Allowances
must also be made as regards uncertainty of the weather.
The probable average yield being decided upon, the
total value is got by multiplication. The valuation of

buildings should be kept separate.
The question of valuing cacao estates has been

well discussed recently in the West India Committee
Circular and reported on in the Agricultural News
(Vol. XII, p. 409). A simple and satisfactory plan seems
to be to take the value at ten times the annual net

profits plus the value of the uncultivated land and of

the buildings. The only disadvantage to this system
would appear to be that it involves the ability of the

manager—a very variable factor.

Another method is to attach a value to the trees

according to their age and condition; but it would seeuo,

on the whole, that no very hard and fast rules can be
laid down in the valuation of a cacao estate, since

a large number of factors are involved, which for their

appreciation demand the application of an experienced
mind.
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INSECT NOTES.

SUMMARY OF ENTOMOLOGICAL INFOR-

MATION IN THE YEAR 1913.

H.

In the last issue of the 4{/^'culiural News, information

jrtesented during 1913 on insect pests of sugar-cane was

summarized. In the following article, those of cotton, citrus

fruits, and other pests are dealt with.

COTTON.

The discovery of the leaf-blister mite of cotton in Barbados

during 1912 is referred to on page 58. The account of cotton

pests in St. Croix (p. 394) is of interest. The principal

pest in that island was the boll worm (Heliothis olisoleta) with

which were associated at least four similar insects, including
Frodenia wnithogalli and P. latifascia. A very consider-

able degree of succe.ss was reported from the use of traps of

molasses for catching the moths of the boll worm. The

cotton stainer {Di/sdercus aiidreae), the leaf blister mite,

and the green stink bug {Ne^.ai'a virklula) were all present
5n sufficient numbers to be regarded as pests.

In Antigua (see p. 250) the flower-bud maggot appeared
in the cotton fields at the end of 1912 (December 29).

ZBoll worm was present on two estates, on one of which it

~was the cause of a considerable amount of damage, the

severity of the attack being increased by the presence of

Indian corn in the cotton fields.

The pests of cotton in the United States were mentioned

in the account of Mr. Bodkin's visit (see p. 362) where will

te found a brief statement of the economic importance of the

toll weevil and mention of several other insects which attack

the cotton crop. On page 314, a short article on the cotton

boll worm in the United States during 1912 deals with the

spread of that insect. It is shown that although the boll

Tiveevil lost ground in certain parts of the country in 1912,

the net increase of infested territory during that year
amounted to 7,300 sq. miles.

or.a.nc;e8 ano lime.s.

The lime twig borer {Elapltidion iiii/e, Newm.) was first

reported at Antigua toward the end of 1912 (see p. 90). It

was thought at that time that this was a serious pest capable
of inflicting much injury to the lime trees. This insect is

one of the longicorn beetles. The egg is laid in or on the

twig, the larva tunnels through this and then penetrates into

a larger branch, girdling it in such a manner that it breaks

but does not fall to the ground. If the broken branches are

collected and burned at frequent intervals, most of the

borers will be destroyed in this way Although a newly
recorded pest of limes, this insect is a native of the West

Indies, being known to occur in St. Kitts, St. Bartholomew,
St. Thomas and Guadeloupe.

The orange moth in I'ominica (see p. 378) is also a new

pest; it was first reported in 1907. In 1908-9 spraying with

arsenate of lead was reported to be a satisfactory means of

control, and it was not again brought to the notice of this

Department until 1913. Although a considerable amount of

injury has resulted from the attacks of this insect, the moth
itself is not well known. Only a few specimens have as yet
been procured, none of them in sutliciently good condition

for study, with the result that up to the present time the

identity of the moth has not been determined. It appears,

however, to be related to the Codling moth which attacks

apples in temperate countries, and to the Natal Codling moth
which in that colony attacks oranges, among other fruits.

In Antigua (p. 250), limes suffered severely from attacks

of the California red scale {ChryisomphaluK [Aspidiotus[

aurantii) which were more severe than usual on account of

the long drought which was experienced in that island during
the first part of the year 1912.

In California (see p. 346) the principal pests of citrus,

fruits were the black scale (Saissetia okae), the red scale

(Chrysomphalus aurantii) Ani. the purple scale {Lejndosapliff

beckii). Artificial control measures, such as fumigation and

spraying, are carried' out against these insects, while the

natural enemies of certain of them have proved of great value

in the matter of natural control.

The corn ear worm {Lapthygma Jmqiperda) appeared ira

British Guiana as a severe pest of rice, and this insect formed
the subject of an article in the British Guiana Journal of

Agriculture which was abstracted in Insect Notes on p. 234.

It is of wide distribution and is known to attack a number of

plants, the chief of which in the West Indies are corn and
cotton. A curious instance of parasitism was also mentioned

in this article.

Miscellaneous.

TICKS. On page 330 an account was given of 'How Ticks

are Killed in Dipping', being an abstract of an article which

appeared in the Agricultural Journal of the Union of Sonify

Africa. It is here shown that the poison of the cattle dips is

absorbed by the skin of the animals, and afterwards taken up
by the ticks by suction, along with their food, that is, the

body juices of the cattle.

Ticks in the United States were mentioned at page 362
where reference is made to a demonstration dipping tank

built of concrete at the Louisiana Experiment Station. The

dipping solution used in this connexion contained white

arsenic, washing soda, pine tar and water, but the proportion.'*

of the several ingredients were not given.
BLACK WITCH OR TICK BIRD. In the first number of

the volume (see p. 10) the insect notes consisted of an
article on the tick bird {Croiophaga ani), which occurs in

several of the West Indian islands, and which, on account of

its useful habit of eating many kinds of insects and cattle

ticks, it was thought might well be introduced into those

where it at present does not exist.

MILLIONS. The small fish known as mWWons, (Girardinus

poeciloides) which has been used as a destroyer of mosquito
larvae under certain conditions was successfully transporte«S
from Barbados to Kuala Lumpur, something like 1,000

living fish reaching their destination. (See p. 330.)

FRUIT FLIES. The insects known as fruit Hies wer&

dealt with in an article which appeared at page 410. It was
based on an article from the Journal of Econoimc Ento-

mologi/ and contained a list of food plants of fruit flies ia

Hawaii, many of which occur commonly in these islands.

It seems certain that if any of the important fruit flies

should be introduced into the West Indies they would find

suitable food plants in sufficient number to enable them to

establish themselves without difficulty.

This account will be continued in the next issue of the

Agricultural News.

A note appears in the MonUdy BidUtin of Agricultural

Intelligence and Plant Diseases (October 1913), to the effect

that a disease of papaw trees was reported from Cleveland in

Queensland in May, and was found to be due to a well-known

insect pest, Dichorrocis punctiferalis. Though primarily a

maize pest, this insect appears to be extending its ravages to

fruit trees, reports having already been received of its

damaging custard apples, oranges, peaches, loquats, cotton and

other fruit and seeds.
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AGRICULTURAL ENGINEERING. CHEMICAL NOTES.

steam Tractor Ploughing in Rhodesia—An
interesting summary of the actual working costs of ploughing

Sjy means of a steam tractor in Kbodesia, is given in the

Sho'hsia Agricultural Journal (December 1913). In the

trial under consideration, the area ploughed was 4 to o acres

per day. The ground was exceptionally rough, and the

engines pulled only five furrows. The cost of labour per
imonth worked out as follows: one engine boy, 40s.; one

steering boy, 30s.; one plough boy, 20i.- two boys with can
and water tank at 30s and 20s, .50s.; one boy cutting dry
wood, los.-^giving a total of £1 1.5s. The other ccsts are

coal, 8 tons at 30s. per ton, £12; oils, packing, etc., £1 10s.

This makes a total monthly working cost of £21 5s.

This estimate against, .say, 80 acres ploughed per month
would mean 5s. Qd. per acre. The writer of the article under
consideration superintended the work referred to, but if

a European were employed, the total cost per acre would be
increased by about 10s. Gd. As regards ihe cost of repairs,
£15 to £20 per annum and 10 to 15 per cent, depreciation
Jjave to be allowed. It must be remembered, however, that

not all this must be charged against ploughing, for the

tractor can do other useful work besides.

A Wheel for Rural Transport.—A special feature

of the India Jiul/ber World is the section devoted to

a de.scription of recent patents of rubber goods. For some
time considerable attention has been given to the possiMlities
of manufacturing automobile wheels with the qualities of the

ynuematic tyre without its disadvantages. A newly invented
wheel is one which has a solid rubber tread consisting of

rubber blocks, each attached to a steel plate so that each

plate iuid block is independent of the one adjacent to it.

In the centre of each plate is a steel spring which connects
the tread with the inner rim. The resiliency is, of course,
•due to these springs lying between the outer rubber rim and
the inner steel one to which the ends of the spokes are

attached. A wheel of this type will very probably be found
useful in large tropical countries where motor transport is

rapidly coming into use since it can stand rough country,
whilst at the same time it can aftbrd a requisite degree of

comfort.

A comparison is made in the Erpa-imtnt Station Rtcord

(October 1913) between the cost and service of motor trucks
and horse drawn vehicles. The results in general are in

favour of the motor trucks. 'For low daily mileage up to

18 miles, the three-horse truck is more economical owing to

the time required in loading and unloading, but the motor
truck has the advantage of being able to operate economi-

cally over a daily mileage varying from 15 to 75 miles. In

addition, quick loading and unloading devices are being put
on the market, which the tests indicate will allow motor
trucks to operate at a low daily mileage with an economy
equal to or greater than the horse truck.

Those who live in the country without any quick means
of communication with a reliable source from which the
correct time can be obtained, will be interested in aii article

entitled A New Sun-dial, written by the Government Astron-
omer of New South Wales, and published in the Agricultural
Gazette of that State, for November 1913. Practical details

of construction, careful explanations, and two plates of very
clear drawings are given.

The Phospho-Constituent of Maize.—For some
time a series of articles has been running in the Agricultural
Journal of the Union of South Africa on the chemical com-

position of South African maize and other cereals. The
article in the November issue deals with the question of the

phosphatic constituents, and brings out several interesting
points. In the first place, in comparing the figures repre-

senting the average composition of whole maize and mealie
maize in South Africa, with the composition given by
Primrose McConnel for maize consumed in Great Britain,
we notice that the percentage of digestible carbohydrates is

much greater for the South African produce (namely about
70 per cent.) than in the case of the grain consumed in

Europe (namely 58 per cent, digestible carbohydrate).
Hut the immediate point at issue is the question of

phosphorus as a food constituent of maize. It was found by
means of analyses that the phosphoric content of the ash
of maize is increa.sed by milling, presumably through the

rejection of those parts of the grain which are poor in phos-
phorus. The same thing occurs in the case of the fat. The

percentage of proteins, on the other hand, appears to be

scarcely altered at all by milling. It is interesting to note
the following diflferential analysis of maize as regards the

phosphoric oxide content: whole seed 83 per cent.; husk
23 per cent.; germ 6 16 per cent.; endosperm 35 per cent.

It is hardly necessary, in conclusion, to point out the great
importance of phosphorus in animal nutrition, not merely for

the synthetic processes only, but also as a factor for preserv-
ing a proper balance between other food constituents during
the metabolic changes which occur within the animal body.

Composition of the Baobab Tree. -According
to the Journal of the Chemical Society (October 1913), the

composition of the fruit and seeds of Aclavxouia digitata (the
baobab tree) has just been determined. The seeds contain

moisture, 121; ash, 35; oil, 11-6; protein, 112; fibre, 225;
carbodydrates, 391. It is worth noting that the ash of the
kernels contain as much as 31 per cent, of potash and
34-2 per cent, of phosphoric acid. The seeds are free from
alkaloids and cyanogenetic glucosides. The pulp of the
fruit contains: moisture 15 to 16 per cent.; ash, 476 to

6-10 per cent.: and matter soluble in alcohol, 16-7 to
187 per cent. The pulp contains a fair amount of citric

acid whilst its ash is composed principally of alkali

carbonates.

Endeavours to Cheapen Nitrate Produc-
tion. —It is stated in The Hoard of Trade Journal (Decem-
ber 18, 1913), that the Chilian Government has decided to

carry out a series of extensive experiments on a practical
commercial scale, with a view to discovering some method for

the treatment of low grade 'caliche' (soil in which nitrate of
soda occurs) that is not worth treating by existing methods.
If the experiments are commercially successful they will

certainly tend to lower the present high cost of this manure.

A note in the Journal ofthe Chemical Society (November
1913) states that chloral hydrate has an antitoxic action on

copper sulphate ,,wh,en present in water cultures. Growth
goes on best when both substances are present in about equal
amounts. The action of chloral hydrate in diminishing the

toxicity of copper sulphate is similar, although less marked
to the influence of calcium on magnesium.
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A very interesting article appears in Nature (December
2.5, 1913) on the subject of the origin of climatic changes.
It is held that volcanic dust must have been a factor—possibly
a very important one—in the production of many, perhaps all,

past climatic changes. The different ways in which dust ic

the atmosphere can affect the weather are considered.

GLEANINGS.

The Grenada cacao crop, according to the Superinten-
dent of Agriculture, is exceedingly backward all over the

island, owing to seasonal peculiarities. With the early

receipt of rainfall, however, the crop' should not be short but

raerelv late.

Over 1,000 tons of cotton were sent down to Bangkok
this season for export to Japan, principally. The Japanese
mills prefer this Siamese short staple cotton for manufacturing
cotton crepe. It is understood that the 1,000 ton^ refers

to unginned cotton.

According to the Portof-Spain Oa:ette (January 6,

1914) there was a large meeting of peasant proprietors held

at Carabichaima, Trinidad, on January 3. The people heard

au address on various agritultufal matters
'

including the

question of co-operation.

The condition of the crops on the small holdings in

Grenada is not as good as it was, owing to the dry weather,

though the sugarcane is continuing to grow well. Fair yields

from the second corn crop are expected and good qiiantities

of sweet potatoes are already being gathered in.

A rather interesting article entitled Some Notes on a

West Indian Coral Island is published in the A'v" Bv.lletin of
MisceUaneoits Information, No. 10 of 1913. The island

dealt with is Grand Cayman. Interesting ob.servations are

recorded in regard to the introduction of plants by the sea.

At a recent meeting of the Agricultural and Commercial

Society of St. Kitts, a discussion took place as to the

necessity for introducing a special mark for St. Kitts cotton.

Amongst other matters dealt with was the holding of

the Annual Agricultural' Show. This will be opened early
in 1914.

It is satisfactory to notice that Canada is watching the

efforts which are being made in connexion with an extension

of the area under Indian corn, particularly as regards the

Leeward Islands. An article on Sir Hesketh Bell's address

in Antigua appears in the Cav.ach.-'W'esi' India, Mag'azina

(December 1913).

Since salt is now on the free list of the Lfnited States

Tariff it may perhaps be now found possible for islands like

Nevis and the Turks and the Caicos Islands to develop
a profitable industry. It appears from CoJonial Efj)orts-

—
Animal No. 763 that the price is kept low by the keen com-

petition of the Mediterranean .salt.

According to Colonial Reports—Annual No. 75S-

(1911-12), Ceylon's chief export products in order of value
are as follows: tea, 849; rubber, 283: copra, 131; coco-nut

oil, 131 ; desiccated coco-nuts, 70; plumbago, 66;areca nuts, 24,.

cacao, 23: coir fibre, 13; coco-nuts, 11; coir yarn, 11; citro-

nella oil, 10: poonac, 9; tobacco, 8; cardamoms, 6.

As has been recently pointed out, Antigua is giving-
attention to the question of establishing a West Indiaia

market in Canada for onions, (^uite recently the idea has
been extended by an experimental shipment of tomatoes.

The systematic cultivation of Irish potatoes in Antigua is

also at the present time being considered by the Agri-
cultural Officers.

According to the Bulletin de I Association des Planters-

dfs Caoutchouc (November 1913) the German Committee for
the commercial development of the colonies has nominated
a special commission for the purpose of studying the questioe
of the cultivation of uniform grades of commercial caoutchouc.

The commission will work in conjunction with the agricul-
tural authorities at the Amani Institute.

It is stated in The Board of Trade Jmirnal (December
24, lal3) that the coffee shrubs on most of the plantations
in the Sao Paulo district of Brazil are in a very backward
condition as regards both foliage and flowering, owing to

lack of sufficient rain and an unusual prevalence of cold

winds which lasted till the end of October. It would appear,,

therefore, that the next crop will be an exceptionally small

quantity.

After service of thirty-five years as Government Head
Gardener at the Botanic Gardens of British Guiana.
Mr. J. F. Waby has retired on pension. Mr. Waby was
made the subject of a presentation, and in recognition of

the retiring officer's able services the Governor has been,

pleased to appoint him a member of the Board of Agricul-
ture. Further information in connexion with the proceed-

ings will be found in the Daih/ Argosi/ Mail Edition-

(January 3, 1914).

A copy has just been received of the Ordinance to-

amend the Plants Protection Ordinance, St. Lucia, 1909.

This Act is No. 19 of 1913. Its provisions are stringent,

giving the Government power to declare any disease or pest
as coming within the meaning of the Act, and providing the

Agricultural Superintendent or any Inspector, with power to

enter land and inspect. Special provision has been made to

check the distribution of Love Vine (Cuscuta spp.). The^

penalty for an offence in this connexion is not exceeding £20,
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EXAMINATIONS IN PRACTICAL

AGRICULTURE.

QUESTIONS SET FOR 1913.

In the last issue of this journal the information respect-

ing the above examinations concluded with the questions set

in the Intermediate Examination on cacao. The following

comprises those set in conne.xion with cotton and limes:—
COTTOX.

1. Make an examination of the sample of seed cotton

provided, and express the results of the examination in the

form of a table.

2. Write an account of the selection and preparation of

cotton seed for estate planting. Give reasons for the differ-

ent operations referred to.

3. What methods and precautions must be taken in

picking cotton, and in preparing the lint for ginning'
4. Write a full account of the nature of and damage

done by the leaf- blister mite.

5. How is land prepared previous to the planting of

cotton? How much seed is required for planting 10 acres,

and how many hands will it be necessary to employ in caring
for the crop during the first two months of its growth!

6. Describe the use of Paris green or London purple.
Add a note as to its composition and cost.

7. Enumerate carefully the characteristics of a desirable

type of cotton for cultivation in your own district.

8. Describe the different uses of cotton seed, both

direct and indirect.

LIMES.

1. Discuss the subject of wind-breaks and thu provision
of drainage on a lime estate.

2. Give an account of as many scale insect pests of

limes as you can, and indicate methods of control.

3. Give a detailed account of the pcocess of concentra-

tiflg lime juice.

4. Write what you know concerning the picking and

packing of fresh limes.

5. Describe either (a) the manufacture of citrate of

lime, or (b) the production of distilled oil of limes.

6. What work is done in a lime nursery!
7. How would you proceed to plant 20 acres of cleared

land in lime.s! Give details as regards distances, nuniber

and variety of plants, labour, etc.

8. Describe the root system of a lime tree and indicate

the .significance of your observations in connexion with inter-

culture and general sanitation.

FiN.\L Examination.

The following were the questions set in the General

Subjects paper. Six questions only were to be attempted.
One of these was to be selected from each of the sections

A. B. C. D.:—

A. I'RODUCTION OF PLANTS.

1. What do you know concerning—'the activities of

bacteria in the soil! What effect has partial sterilization on

bacterial activity !

2. Give an account of any legislation that has been

made for the protection of some cultivated plant.

3. Write a short essay on the subject of the methods
that may be employed on estates for the purpose of counter-

acting intermittently unfavourable climatic conditions.

1). riiOUUCTION OF ANIMALS.
1. Along what lines do you consider improvement

desirable in regard to the breeding of West Indian cattle'
How would you suggest carrying these improvements inta
effect?

2. Describe any contagious disease of live stock.
What preventive measures do yoiurecommend!

3. From what sources are foodstutfs fed to West Indian
cattle obtained! Discuss the economy of buying foodstutis
as against growing them.

'•. CONSTRUCTION ON ESTATES.

1. Discuss the question of the position of buildings on
an estate in relation to efficiency of working the estate.

2. Write an account of the annual repairs that are

required for buildings and machinery on any e.state. How
may these repairs be reduced to a minimum?

3. What factors determine the necessity for draining
land? Describe the drainage system on an estate you are

acquainted with.

1). ECONOMICS OF PLANTING.

1. Give a description of ^ny machinery and simple
arrangements you are acquainted with which are essentially
labour saving.

2. How are the byproducts of an estate utilized to
increase the general revenue?

3. AVrite a short essay on agricultural co-operation.

The Special Subjects paper contained the following, )£

which only three questions were to be attempted;—
.SUliAR INDUSTRY.

(General.)

1. Discuss broadly the system of cultivation of the soil

for sugar-cane which has been found most suitable for ;he
district in which you live.

2. What do you regard as a desirable rotation of cr ;>ps

for your district? Give reasons for your statement.

3. What are the factors determining the practice Df

ratooning on an estate you are acquainted with! Indicate :he

extent to which these factors determine the number of years

ratooning is carried on.

(Muscovado Method.)
1 . The polariscopic test for sugar is of importance in

connexion with the manufacture of muscovado sugar. What
test should a good sample of muscovado have? Describe the

methods of boiling and curing necessary to ensure this.

2. Give an acrount of the manufacture of syrup. What
are the characters of a high class syrup? Discuss the economic

aspect of syrup making.
3. Discuss the economic advantages and disadvantages

of the muscovado system, and indicate as fully as you can

what steps may be taken for its amelioration.

COTTON.*

1. Give the reasons why the district with which you
are concerned is suitable for cotton growing What are the

periods for planting and picking? What determines these!

2. Write a general account of the pests and diseases of

cotton that have been prevalent in the island in which you
live during the last two years. Can you assign any reasons

for the prevalence in certain cases? Indicate steps that may
be taken in regard to control.

3. Discuss the position of cotton seed in the economy
of an estate.

* The reiiiainiu;,' im'stinns on cii.au and limes will be '^'iveit

in next issue.
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FUNGUS NOTES.

SUMMARY OF INFORMATION RESPECT-
ING PLANT DISEASES IN 1913.

II.

In the last issue of the Agrindtimd Kevs a summary
was presented of the information concerning the diseases

affecting sugarcane, citrus plants, Hevea, cacao and cotton.

In the following article, a digest of the information given

during the past year on miscellaneous mycological matters is

presented.
BANANA.

The Panama disease of banana has been recently des-

cribed by S. F. Ashby in Jamaica, and an account of his

work may be found on page 206. The results accord very

closely with those of Drosc in Surinam and it is probable

that we are now on fairly sure ground with regard to this

long standing source of contradictions. The disease is

described as being due to a fungus with Fusarium and

Cephalosporium stages The effect of its action is the

choking of the vessels, thereby curtailing the water-supply

of the plant.

ENTOMOGENOUS FUNGI.

The preliminary note published by T. Fetch in the

Annals of Botani/ and summarized on page 14, deals with an

interesting new group of entomogenous fungi, including

.species of Septobasidium and Thelephora, which occur in

patches on stems and branches of trees, and are now
announced to be parasitic on the scale insects occurring in

those situations. Such fungi are common in some of the

West Indian Islands. A new Isaria occurring on the green

bug A'e-.ara riridula in Grenada is mentioned on page 7S,

where also occurs a note on Aschersonia on scale insects.

In the same article a review is given of work by A. T. Speare
in Hawaii on fungi parasitic on insects attacking the sugar-

cane. This includes an Aspergillus on mealybugs which is

apparently the same that is so common in the West Indies.

It is described in this paper as A. pfuusittcus. A species of

Entomopthora difficult to detect in the field is also recorded

as exercising very considerable control of sugar cane mealy-

bugs. The green JIuscardine fungus occurs in Hawaii on

weevil borer and hard back grubs. Entomogenous fungi on

C'occidae in Japan are recorded on page 334. Some of the.se

are the same species which are well known in the West

Indies; others have not been recorded here.

MISCELLANEOUS PLANT r)ISE.\SES.

A dry rot of tannias in Jamaica investigated by Ashby is

described on page 30. An etl'ect is produced on the plant which

resembles that caused by drought. The tubers turn brown

and decay. Infection takes place through wounds on the tuber

and the disease is largely spread by planting infected material.

A leaf spot disease of Eucalyptus in Montserrat, apparently

due to bacteria, is described on page 94. On page 174, a

disease of Agave, which occurs in Antigua and Trinidad, is

dealt with in a summary of work by T. J. Shaw in India.

From India there comes also an account of a new disease of

the Castor Oil plant by J. T. Dastur. The causative fungus is

Flivtophthora j'amsitica. It destroys seedlings and attacks

the" leaves of older plants. It is unable to retain its vitality

in the soil so long as two months, and does not appear to be

able to infect other plants. The information concerning it

will be found on pages 238 and 2.54. In view of the occur-

rence in the West Indies of various sclerotial diseases, a paper

J>r Shaw on the disease of rice in India caused by Srlerotivm

ory.ae is of considerable interest (page 318). The fungus
was found to be an active parasite. Tobacco wilt disease
in India due to a. bacterium is described on page 350 in a

summary of a paper by C. M. Hutchinson.

GENERAL MYCOLOGY.

A discussion of recent work on the parasites belonging
to the genus Glomerella, described in a bulletin of the
LTnited States Department of Agriculture by C. L. Shear
and Anna K. Wood appears on page 190. Anthracnoses
caused by imperfect forms probably pertaining to this

genus are common everywhere. 'I'he authors dealt with
material from thirty-six host plants, which they refer as

a result of their cultural experiments to three species of

Glomerella, one of which occurs on thirty-four of the hosts,

including such diverse plants as palms, oranges, apples,

gooseberries, cacao and arrowroot. The question of internal

and external legislation against plant pests and diseases is

discussed on page 414, apropos of the issue of a bulletin

by T. Fetch giving the history of such measures in Ceylon.
It is pointed out that Ceylon has taken the lead among
tropical countries in providing administrative machinery for

dealing with diseases found to exist within the country.

HOW TO MAKE BORDEAUX MIXTURE
ADHESIVE.

The following article has been taken from the

Agricidtural (razcUc of New South Wales, as being
likely to prove interesting in the West Indies:—

At the last March meeting of the Academy of Sciences,
Messrs. V. Vermorel and F. Danthony indicated the results

of investigations carried out by them at the Viticultural

Station of Villefranche Sur Saone on the processes adopted
for the purpose of giving adhesive properties to spraying
mixtures used for vines.

The following ace the principal conclusions: the addition

of gelatine permits of solutions being obtained having great

superficial viscosit^-, and we have advised its addition to the

copper mixtures to make them adhesive. Gelatine in doses

varying from 3 to S oz. per 100 gallons can be used for

Paris green and for acid Bordeaux Burgundy mixtures. On
the contrary, we have found that in the alkaline mixture
the soda present renders the gelatine insoluble, thereby
diminishing its superficial viscosity.

We have consequently looked for a substance, costing
little, which could take the place of gelatine. Aunng the

substances we tried, casein has given the best results. It is

suHicient to add to a Bordeaux mixture prepared in the

ordinary way from 3 to 8 oz. casein, first dissolved in

a small quantity of milk of lime, to obtain a very adhesive

spraying mixture. In an acid mixture casein would become
insoluble and consequently inactive.

A few notes may be added to this information. Acid
mixtures are those which turn red the blue litmus paper.

They are little used here, if at all. Milk of lime can be

easily made by mixing some of the .slaked lime with water

sufficient to make into a milky liquid.

In a further communication Messrs. Vermorel and

Danthony suggest that the casein should be dissolved by the

following process: mix intimately 3| oz. of powdered burnt

lime with H oz. of powdered casein. Add to the mixture

very little water and work it well into a paste. Thin it down
with successive small quantities of water till about a quart
of liquid is obtained, which is then to be added to the

Fiordeaux mixture.
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN TBS LONDON
MARKET.

Mr. J. R. Jackson writes on January 6, 1914, as

follows:—
The month of December opened with but little or no

change in the condition of the markets since our last report

for November. As the month progressed, however, a better

tone prevailed, consequent probably, in some measure, to the

fact that the last drug auction was held on December 11,

to be resumed on January S of the New Year. Changes in

the prices realized for individual products may be noted

by the advance at the beginning of the month in West

Indian tamarinds, and later in that of grey Jamaica Sarsa-

parilla, while cm the other hand kola and citric acid were

lower. The .spice market has generally been dull, as will be

seen by the following details.

GINGER.

At the first spi^e auction on the 3rd of December the

offerings amounted to fiOO packages of Cochin and Calicut;

125 of these sold without reserve at the following rates:

6'2s. to 'j.5s. for bold wormy selected, and 35s. for small

cut' rouf'h wormy Formosa realized 16s. to 16s. 6d.,

while washed rough Cochin was bought in at 25s. to 28s.

and rough bold brown Calicut at -9v. A week later the

offerings of ginger were all bought in, and again on the

17th when 19S bags of brown rough Calicut were bought

in at 25s. per cwt. After this date there were no auctions

on account of the holidays.

NUTMEiiS, Mil E, AND I'IMENTO.

Nutmegs were well represented at the first spice

auction, as many as 407 packages of West Indian

being offered, nearly al! of which were sold at the follow-

ing rates: ()2'.s to 72's. od. to 9\d
,
74's to 84'3 5d. to Uhl ,

85's to 95's 5(7. to 6d., 'MVs to" lOO's 4jA to i'ld., 119's'to

129's id to 4|d, 156's to 170's 4](/. to 4id. At the second

auction on the 1 0th, 47 packages of West Indian were sold at

similar rates. ( )n the 1 7th, 509 packages of West Indian were

brought forward, most of which found buyers at 8}.d. for 60*3

to 62's, oM. to 6|d. for 70s to SO's, Ahl to 5W."for 82's to

•92'8, ihd. to 4ld. for 94s to 104's, and 4](1 to 'i^d. for 140's

to 142's. A few packages of Eastern were also offered at

this auction, part of which sold at
•">]«/.

for 124's to 170's.

Of mace, at the first spice auction on December 3, 133

packages of West Indian were offered and sold at Is. 4(f. to

2s. Id. per. lb. A week \a.t^T, namely, on the 10th, the

offerings amounted to 23 packages of West Indian, all of

which were disposed of at from Is. Id. to 2s. per R)., broken

fetching from Is. 3d. to Is. id. Again on the 17th, mace was

in steady demand, being represented by 105 packages of

West Indian, most of which found buyers, fair pale fetching

2s. to 2s' \d., jiale and reddish Is. 9-/. to Is. 10c?.. and fair

red Is Sd. to Is. 9d.; Is. to Is. 2d per lb. was paid for broken.

Pimento has not occupied on important position during the

month, being represented at auction, on the'lOth, by 123 bags

only, part of which was disposed of at 2d. per B). for fair.

.SARS.\I'ARILI,.\.

As there was only one drug auction held during the

month in consequence of the intervension of the Christmas

holidays, the offerings of sarsapariila were confined to the sale

on December 11, when they consisted of 26 bales of grey
Jamaica, 17 of native Jamaica, and 6 of Lima-Jamaica.
The first two were all disposed of, the grey Jamaica at

about '2d. per B). advance on previous prices; Is. 8(/. to

1.5-. lOd. being paid for fair, part rough to good fibrous;

Is. 6d. for inferior, and Is. 7i. to Is. 9d. for very rough.
The native Jamaica fetched lOd. per fl). for good red press

packed, and Od. to 9hd. for dullish to fair; good red, but

sea-damaged was disposed of at 9(/. and dull red at Sd.

per tti. The Lima-Jamaica was bought in at Is. 8d. per lb-

TA.MARINDS, CITRIC ACID, ANNATTO, CANELLA ALBA, KOLA,

LIME .lUIOE AND LIME OIL.

At the beginning of December West Indian tamarinds
were reported to be in small supply. The prices asked for

]!arbados, in bond, was 17.5. Qd. per cwt, and for other

kinds of West Indian, 16s. to 16s. 6d. The quotation
for citric about the middle of the month was 2s. Of:l.
to 2s. Id. per K).—a falling in price, said to be due to

a decreased demand. Prices, however, were expected to

advance with the opening of the New Year. Four

bags of dullish annatto seeds were brought forward
at auction on the 11th, and sold at 3]rf. per lb , and at

the .same auction a single bale of pale thickish quill Canella
alba bark was sold at 60s. Kola has been cheaper during
the month, consequent on increased supplies, 113 packages

having arrived. Thirteen bags of West Indian, some slightly

wormy, were sold in the middle of the month at 2|rf. per lb.

others slightly mouldy at Id per lb., a consignment of

59 bags of fair bright Ceylon were held at 3\d. Raw West
Indian lime juice was quoted in the middle of the month
at from Is. id. to Is. Cid. per gallon, while West Indian
distilled lime oil has been held at Is. Sd., hand-pressed
fetching 10s.

Diplomatic and Consular Reports, No. 5111, Annual

Series, shows that briarwood is an important product of the

island of Corsica. The Corsican root.s are said to be excellent

in quality and very little behind the Sicilian briarwood.

During 1912, the United Kingdom took 250 tons of this

produce. It would be interesting to know whether the roots

of any forest trees growing in the West Indian islands might
not provide suitable material for the profitable industry of

pipe-making.

Major Holmes of the Indian Civil Veterinary Department
has just reported experiments that have been carried out to test

the value of serum from bulls, immunized by injection of blood

obtained from hill bulls, during the progress of a modified

attack of Rinderpest produced by simulcaneous injections of

serum and virus. The volume of virus used for injections in

the process of hyper immunization has been further reduced

to 25 c.c. per S). body weight in the case of plain cattle. For

hill bulls and buffaloes a volume at the rate of 3 c.c. per R)

body weight is now used. Further, it has been found

unnecessary to increase the volume of virus in each successive

injection, as was generally practised. Animals reinjected
several times with the same volume continue to produce
a serum of value to that obtained after the first injection.

Further information on the subject will be found in the

Memoirs <if tlie DeparlMent of Agricnltiire in /iirfia (Veteri-

nary Series;, Vol. II, No. 2.
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MARKET REPORTS.

London.—The Wkst India Committee Circular,

January 1.3, 1914; Messrs. E. A. de Pass li: Co.,

January 2, 1914.

58/-

Arrowroot— 3d. to 4jr(.
BiLATA—Sheet, 2/8 to 2/S|; block, 2/- per ft.

Beeswax—£7 15s. to £8 iSs.

Cacao—Trinidad, 64/- to 71/- per cwt.
; Grenada,

to 6'J/-; Jam:iica, 56/- to 61,-.

Coffee- -Jamaica, 5i!s. to 50s.

Copra—West Indian, £31 to £31 bs. per ton.

Cotton—Fully Fine, no quotations; Flondas, no quota-
tions; West Indian Sea Island, 17('. to 2'^'!.

FariT—No quotations.
JTuSTic—No quotations.
Ginger— Quit-r, 32.s. to 60s.

Isinglass—No quotatioua.
Honey—No quc'tatiuns.
Lime Juice—Kaw. not in rei|uest: concentrated, £25 to

£28; otto of limes (haiid-piessed), 8,3.
Logwood—No quotations.
Mace— 1/7 to 2,C.

KnTMEos— 5d. to Gild.

Pimento— 2i/. to 2|\d.
Rubber—I'ara, tine hard, 3/lJ; fine soft, 2/6; Castilloa,

1/8 per lb.

RrM—Jamaica, 2,4i to 5/- per gallon.

New York.—Messrs Qillispis Bros. & Co., January

9, 1914.

Oacao—Caracas, ]3|c. to M'lc; Grenada, 13c. to 13jc. ;

Trinidad, ]3;C. to ]3jc.; Jamaica, llic. to 12ic.

Caco-NUTS—Trinidad and Jamaica, selects, ^28 '00 to J33"00;
culls, $16-00 to $18-00 per M.

Coffee—.lamaica, lli;c. to 144c. per lb.

Ginger— 8c. to lie. per lb.

Goat Skins—Jamaica, 50c. ; Antigua and Barbados, 45c. to

4Sc. ; St. Thomas and St. Kitts, 42c. to 45c. per ft.

Grape Fruit—Jamaica, S2o0 to §3 00.

Limes— Xo i|iiotations.

Mace—50c. to 54c. per ft.

Nutmegs—UO's, 12|c.
Oranges—Jamaica, $125 to $150.
Pimento— 4c. to 4ic. per ft.

Sugar—Centrifugals, 96°, 3-20c. to 3 23f. per ft.; Musco-
vados, 89*. 2 -71 Ic. to 2-73c.; Molasses, 89°. 2-45c. tu

2'48i'. per ft., all duty paid

Trinidad,—Messrs, Gordon, Grant & Co., January 19,

1914.

Cacao—Venezuelan, $12-80 to $13-00; Trinidad, $1250 to

$13 00.

Coco-NUT Oil—$110 per Imperial gallon.
Coffee—Venezuelan, 15c. per ft.

Copra—$5-25 per 100 ft.

DhaL—No (|uotations.
Onions—$3 75 to $4-00 per 100 ft.

FsAS, Split—$5-75 per bag.
Potatoes—English. $1-30 to $1-40 per 100 ft.

Rice—Yellow, §510 to $5.30; White, $470 to |4'80

per bag.
SroAR— Anieiinan crashed, no quotations.

Barbados,—Messrs. James A. Lynch &, Co., Ltd,,

January 24, 1914; Messrs. T. S. Garraway &
Co., January 17, 1914.

Arrowroot— $4-50 to $5 00 per 100 ft.

Oacao—$1:.' 00 to $12-50 per 100 ft.

Coco-NUTS—*24-00.
Hat—$1-50 to $1 60 per 100 ft.

Manures—Nitrate of soda, $70 00; Cacao manure. §48 00
to $50-00; Sulphate of ammonia, $8200 to $85-00
per ton

Molasses—No Quotations.
0NION.S—$2 87 to $6-00 per 100 ft.

Peas. Split—$6 00 per bag of 210 ft.; Canada, $3 05 to
84-00 per bag of 120 lb.

Potatoes—Nova Scotia, $1 00 per 160 ft.

Rice—Ballam, $520 to $5-35 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Suoar—American granulated, $4 00 per 100 ft.

British Guiana.—Messrs. Wieting &, RicHTKR, January
17, 1914; Messrs. Sandbach, Parker & Co., Jan-

uary 16, 1914.

ARTICLES.

Arrowroot—St. Vincent

Balata—Venezuela block
Demerara sheet

Cacao—Native
Cassava—
Cassava Starch—
ooco-nuts—

Coffee—Creole
Jamaica and Rio
Liberian

Deal—

Green Dhal
Eddoes—
Molasses—Yejiow
Onions—Teneriffe

Madeira
Pba8—Split

Marseilles

Plantains—
Potatoes—Nova Scotia

Lisoon

PoTATOES-Sweet, B'bados

Rice—Ballam
Creole

Tannias—
Yaus—White

Buck
ScoAR—Dark crystals

Yellow
White
Molasses

Timber—Greenheart

Wallaba shingles

,, Cordwood

Messrs. Wieting
& RiCHTER.

$9 00 per barrel
of 20O ft.

No quotation
65c. per ft.

14c. per ft.

96c.

$16 to $20 per M.

15c. per ft.

15ic. per ft.

13c. per ft.

54-75 to $5 00 per
bag of 168 ft.

$5-75
$1-20
None

7c.

$0 00 per bag
(210 ft.)

ICc. to 40c.

$2-00

$1-92

per bag
No quotation
$4-75 to $5 00

$2-40
$2-16
$2-16
$2-00

$2-40 tu $2-50
$3-75 to $4-00

32c. to 55c. per
cub. foot

?4-00 to $6-25

per M.
11-80 to $2-00

per ton

Messrs. Sand-
bach, Parker

& Co.

12ic. per ft.

$26 per M.

15c. per ft.

16jc. per lb.

llic. per ft

$4-65 to $4-75

per bag of 168 fli.

8e.

$7 -00 per bag
(210 ft.)

$2-40

$4-50 to $4-80

$2-00
$2-40
$4-00

32c. to 55c. pec
cub. £oo»

$4-00 to $6-0C

per M.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN '. A Quarterly Scientific JournaL
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each

;
Post free 2s. 8d, where.'complete. (Ill, 2.

IV. 3; and V, 2 and 3 are out of print.)
Volume XIII, Nos. 1 and 2. No. 3:—Containing Papers on Rubber: Rubber Experiments in Trinidad and

Tobago, by A. E. Collens; Rubber Experiments in British Guiana, by Professor Harrison and others;

Castilloa Rubber in Dominica, by Joseph Jones and G. A. Jones; Notes on Cultivation of Para Rubber,

by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc, F.C.S.;
Rubber Cultivation, by Dr. P. J. S. Cramer; Miscellaneous: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C.; Milking Capacities
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

by J. L. Shannon, D.V.M.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them ia especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on BUgar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.
Sugar Industry.

Seedling and other Canes at Barbados
in 1900. No, 3, price 2rf.; in 1901, No. 13, price 4d.;
in 1902, No. 19, price 4rf.; in 1903, No. 26, price 4rf.;

in 1904, No. 32, price M.
Seedling Canes and Manurial Experiments at Barbados,

in 1903-5, No. 40, price 6d
; in 1904-6, No. 44, price 6d.;

in 1905-7, No. 49, price 6d.
;
in 1906-8, No. 59, price 6d. ;

in 1907-9, No. 62, price 6rf.
; No. 66, price 6d.

Seedling and other Canes in the Leeward Islands,
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.;
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4(i.;

in 1904-5, No. 39, price id.; in 1905-6, No. 46, price U.;
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price id.;
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d.

Manurial Experiments with Sugar-cane in the Leeward Islands,
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price id.;
In 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price id.;
in 1906-7, No. 51, price id.; in 1907-8, No. 57, price id.;
in 1908-9, No. 64, price id.

;
in 1909-10, No. 68, price id.

Sugar-cane Experiments in the Leeward Islands,
in 1910-11, price l.s.; in 1911-12, yvUv U.

General.

(7) and 22 Scale Insects of the Lesser AntLHes, Part I. price
id.; Part II., price 4<i.

(14) Screw Worm in Cattle at St. Lucia. Price 2d.

(15) Plain Talk to Small Owners. Price 2d.

(17) General Treatment of Fungoid Pests. Price 4d.

(18; Recipes for Cooking West Indian Yams. Price 2d.

(25) Ground Nuts in the West Indies. Price 2d.

(28) Barbados and Porto Rico Molasses. Price 3d.

(34) Notes on Rabbit Keeping in the West Indies. Price 2il.

(35) Information in regard to Agricultural Banks. Price id.

(37) Cultivation of Oranges in Dominica. Price id.

(41) Tobago, Hints to Settlers. Price Qd.

(43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Price id.

(65) Millions and Moaquitoa. Price 3d.

(58) Insect Pests of Cacao. Price id.

(60) Cotton Gins, How to Erect and Work Them. Price id.

(61) The Grafting of Cacao. Price id.

(65) Hints for School Gardens, Fourth Edition.

(69) Hints to Settlers in St. Lucia. Price 6rf.

(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indies. Price 9d.

(73) Root Borers and other Grubs in West Indian Soils.

Price 6d.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. foi those

marked id., and IJrf. for Noa. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. Postage for No. 71, id.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from oflScial correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail,. and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia

it. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

issned—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.
All applications for copies are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :

—
London: Messrs. Dulau & Co., 37, Soho Square, W.
Barbados : Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Educational Supply Company, 16, King

Street, Kingston.
British Guiana:TBK 'Daily Chronicle' Office, Georgetown.
Trinidad: Messrs. Muir-Marshall & Co., Port-of-Spain.

Tobago: Mr. C. L. Plaoemann, Scarborough.
Grenada : Messrs. Tiios. Lawlor & Co. St. George.

St. Vincent: Mr. L. S. Moseley, Agricultural School.

St. Lucia : Mr. M. A. Lawrence, Botanic Station.

Dominica: Mr. J. R. H. Bridgewater, Roseau.

Montserrat : Mr. W. Robson, Botanic Station.

Anngua: Mr. S. D. Malonb, St. John's.

St. kitts : The Bible and Book Supply Aqenct, Basseterw,

Hevii : Messrs. Howell, Bro.s., Charleatown.
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THE BEST MANURES FOR COLONIAL USE

OhlendorfT's Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorjff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

OhiendorfiTs Special Gotten Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS

London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

PURE RAW
Linseed Oil

Stocked in casks or in cases of 10 gallons eacli.

Special quotations made for export trade

0)1 applicatio)i to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY. LIMITED,
BRIDGETOWN.

DEPARTMENT OF AGRICULTURE, TRINIDAD AND TOBAGO.

Tlie thirty-first annu.il sale of Stock will be held at the Gov
ernuient Farm, Trinidad, on Friday February 20, 1914atl.30j).iii

The list comprises 86 head of cattle includitig;
—

ZEBUS: Pure, Three-quarter and Half-bred.
IKJLSTEINS: Half-bred.
RED POLLS: Ualf-bred.
JERSEY BULL: Half-bred.
WORKING OXEN:

o/so POULTRY: Rhode Island Reds, Plymouth Rocl;s.
Black Minorcas aud Great Kind Pigeons.

The tlioruugh-bied Stallion '"SKYE" (aged).
A Filly (1 year and 7 months) by "iMARAT."

Catalogues will be suiJpliud on application to the

ACTING DIRECTOR,
Department of Agriculture,

Pig-t-of-Spain, Trinidad

JUST ISSUED.

WEST INDIAN BULLETIN-
(VoL XIII, No. 4.)

Containing papers on the following subjects:—The
Windward and Leeward Islands Considered in Relation to

For^try, by Francis Watts, C.M.G
, D.Sc, F.IC, F.C.S.;

Stomatal Characteristics of Varieties of Sugar cane, by W. R.

Dunlop; Cane Syrups or Fancy Molasses, by H. A. Tempany,
B.Sc, F.I.C; Report on the Prevalence of Some Pests and
Disea.ses in the West Indies during 1912, by H. A. Ballou,

M.Sc; Recent Trials with Cotton in Grenada, by Gilbert

Auchinleck, R.Sc, F.C.S.; A Plea for Citrus Cultivation in

St Lucia, by A. J Brooks, F.C.S.; The Tuberculin Test in

the West Indies, by P. T. Saunders, M.R.C.V.S.

Pamphlet No. 73:—

ROOT BORERS AND OTHER GRUBS IN
WEST INDIAN SOILS.

Illustrated with original photographs. Price Qd.

Post free, Ihd.

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados',
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R^M.S.P. REGULAR SERVICES
from

West Indies
to

Southampton & New York,
lOKTS OK fAI.I,.

BARBADOS, Trinidad (for Demerara, Tobago, Grenada,
St. Vincent. St. Lucia, Dominica, Montserrat, Antigua,
Nevis & St. Kitts, Carupano, Pampatar & La Guaira),

Puerto Colombia, Cartagena, Colon (tor Pacific Ports).

Jamaica & Antilla.

NEW YORK to BERMUDA.

Also from Southampton, Cherbourg & Liverpool to

Brazil, Uruguay & Argentina^
Via Spain. Portugal, Madeira & St. Vincent.

From London to

STRAITS, CHINA & JAPAN,
Via Egypt & Ceylon.

MOROCCO,
Canary Is.

& Madeira,
Fortnightly
from London.

R.M.S.P. YACHTING CRUISES to

WEST INDIES, NORWAY,
Mediterranean,
Holy Land & Egypt,

By "ARCADIAN,"

June to December.

For tnig h t ly

Sailings during

Winter Months.

—> »>» <

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office : 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tob.ago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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LIME CULTIVATION
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The European Planter in the Tropics.

JX the course of reading a book on the

plantino' of cacao, rubber and coffee, which

(has recently been published for the benefit

of intending settlers, our attention was arrested

by the following statement: 'The more we apply
the principles of gardening to all our operations,
the greater our success will be." It is needless to

remark that the authors niean this statement to refer

principally to orchard crops such as the book deals

with, and within these limitations the advice is

undoubtedl}- sound and opens up several interesting

points for discussion.

Beginning with what seems to be the most impor-
tant point involved, it may be asked—Is the circum-

stance that tropical planting is horticulture rather

than agriculture always appreciated by the European
settler? In order to demonstrate the difference be-

tween so-called tropical 'agriculture' and the agriculture
of temperate countries, we may conveniently imagine
what an intending capitalist would have to do in a tem-

perate country in order to fit himself as technically
as possible for starting an estate in the Tropics. Those
who were familiar with the conditions of both systems of

laud management would at once perceive the parallelism
between fruit farming and market gardening, and tropi-

cal plantation work. It would be evident that a knowl-

edge of horticultural rather than agricultural scientific

principles is an essential requirement. In consider-

ing preliminary experience as regards practical work,
a short term of residence on a fruit farm would be

suggested as likely to be more useful than working on

an arable estate. In tropical planting, an important
matter is the stndy of the plant. This is done in the

case of fruit trees wherever they are grown. But on

an arable form in temperate countries, crops and

systems are studied. It is not to be inferred that

intellectually this latter class of agricultural prac-
tice is inferior to the former. On the contrary,
arable farming in temperate countries, with its com-

plicated rotations, inter-relations between live stock

and crops, and the vast amount of judgement needed
in handling the soil, is more intricate and less easily
learnt quickly. Fruit farming requires a different

sort of ability. This arises from the circumstance
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that the fewer the number of plants to the acre,

the greater is the attention that each must

receive individually. Then r.gain, with permanent

crops, there is the continual depreciation through age,

disease and weather to be contended with. Thus

although the field work on a tropical plantation is not

agricultural in the generally accepted sense of the

term, and does not require the same shrewd judgement,
it nevertheless demands very close concentration.

A typical feature, of the plantation which is

likely to strike the outside capitalist is the ques-

tion of machinery. There is much less manu-

facturing done in connexion with farms in tem-

perate countries than there is in the Tropics. The

reason why this plantation manufacture is necessary

is because produce has to be concentrated and rendered

as homogeneous as possible for shipment and sale. It

would be to the advantage, then, for the intending

settler to study the various kinds of machinery employed
in connexion with the industry he proposes to enter.

Of recent years, co-operative or central factories

have to some extent lessened the necessity for

this knowledge. Tropical plantation machinery now

demands the services of experts, owing to the tendency

towards amalgamation and the running of things on

a very large scale.

Closely connected with the matter just discussed

are the subjects of grading and packing—both of which

are extremely important in tropical agriculture. Here

again experience on a fruit farm or market garden

would prove more valuable than that obtained on an

arable farm. Such experience would prove helpful in the

direction of nursery work so essential in the Tropics.

Until quite lately the Governments of tropical regions

have carried on most of the plant-raising work, but of

recent years estates have begun to depend upon
themselves in this respect.

It is interesting to observe that school gardens in

the Tropics really serve a more practical purpose than

they do in temperate countries, because most of the

individual operations conducted on a large scale on the

plantation can be practised on a small scale in the

garden. In temperate countries, pupils who intend to

farm have little opportunity for practising in the school

garden those operations which they will have to do, or

be fresponsible for, on the farm in later years. Thus

school garden work in temperate countries offers

more advantage to those who may in after-life take

up agricultural work in the Tropics than it does to

to those who expect to stay at home.

As regards the scientific equipment of the

European planter in the Tropics, we see that a proper
realization of the fact that most of the work is of

a horticultural nature is of importance as a means of

guidance. Obviously a knowledge of plant breeding
and physiology is very essential. A certain amount of

adverse criticism has lately been levelled against
a recent text-book on the cotton plant. The author of

this book has studied the plant in all its relations and

worked out some of these in great detail. From
a scientific point of view this had been criticised,

unfairly we think. However, the point of view which

the book portrays is what may be encouraged, within

moderation, in the planter. That is to say, he should

learn to understand his plant and its exact require-

ments.

It would be far from the aim of the writer of this

article to convey the impression that the newly estab-

lished planter should become a specialist. On the

contrary, good business knowledge, ability to handle

labour and a conception of the workings of supply and

demand in relation to the produce he is immediately
interested in is e.ssential. Most of this is what

is known as natural ability for which no schools

have at present been established for teaching it

successfully, though a step in this direction would be

made if agricultural colleges were established in the

Tropics.

Finally, in concluding this article it is scarcely

necessary to point out that the principal aim in

presenting the foregoing considerations has been to

show by comparison the general nature of land culture

in the Tropics. It is believed that an appreciation of

the circumstances would be advantageous to many
settlers before the truth is learnt by actua' experience.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture, who is

at present in -Jamaica on official dut}', is expected to

arrive back in Barbados on March 4, 1914.

The activities of the Imperial Institute are described in

a general manner by Professor Wyndham Dunstan, C'.M.G.,

F.R.S., in the Monthly Jlnlletlv of Agrindtnral Intelli'jence
and Plant Diseases {D&c&aiher \^li). Reference is made to

the collections and exhibits, to the technical investigations, to

the work carried on in connexion with agricultural depart-
ments in the Tropics, and to the publications of the

institution.
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SOIL INVESTIGATION.

SETTLEMENT OF THE QUESTION OF
SELECTIVE ADSORPTION.

Although the phenomenon known by the term adsorp-

tion has been referred to in this journal (see Agriculfnral

Kei's, Vol. XI, p. 281) it may be advisable, before proceed-

ing to discuss its relationship to the soil, to explain again

in a popular way its general nature. Most porous bodies,

like colloids, coagulated albumen, wood charcoal, and

starches, on account of their surface energy or 'tension' are

alile to take up certain dissolved substances in such a manner

that the material taken up cannot be removed even by most

thorough washing. The phenomenon is explained most

logically at present as a concentrating of the solute at the

surface of the adsorbing material. As au example of

adsorption, it may be noted that starch, if placed in a

solution of caustic soda, will take up into itself some of

this alkali, which, as already intimated, cannot be removed

by washing.
It has been established for sometime now, that the

soil is also capable of adsorption*. Indeed it is the adsorp-

tive power of the soil which enables it to retain the soluble

salts necessary to plant life in spite of the leaching effect

of rain and the movement of the .soil .'solution towards the

surface of the soil in dry weather.

But as well as possessing the power to adsorb substances

as a whole, porous bodies like colloids, wood charcoal and

the like can adsorb selectively. To enable the general reader

to understand what this means, a few words of explanation

concerning the constitution of salts are necessary. Salts are

considered as consisting of two parts or radicles—technically

known as ions. This is rendered apparent by the names

given to these compounds, as for example nitrate of soda or

sulphate of ammonia. The nitrate is one part or ion (which
is derived from an acid) and the soda is the other ion (which
is derived from a metal). Water itself, although not a salt,

is analogous to a substance like slaked lime, for although

chemical!)- its formula is represented as H.^0 it is often more

conveniently regarded as HOH of « hich H is one ion and

OH the other.

Having explained sufficiently for present purposes what

an ion is, we may proceed with the subject of selective

adsorption. As already stated, colloids and the like possess

this selective power. They can not only adsorb a salt from

solution as a whole, but adsorb one ion faster than another.

Now in the adsorption of a salt like potassium chloride by
charcoal—to take a simple case—the following occurs:

KCl-f H0H = K0H+ (HC1 adsorbed). .The chlorine (CI)
cannot leave the solution by itself, but only in com-

pany with one of the water ions (namely H). Now in the

case under consideration the HCl is adsorbed much faster

than the KOH: consequently there is hydrolysis or splitting

up of the water, and an accumulation va the solution of

caustic potash, the presence of which, can, in an experiment,
be indicated by the addition of phenolphthalein (commonly
employed for testing for alkalinity in sugar factories).

We come now to the main point. Formerly the question of

selective adsorption in the soil has been disputed, but lately,

as a result of careful investigations, E. (r. Parker in America

*
Adsorption must not be confused with absorption, which

is merely a process of 'soaking up'. It will be observed that

the soil has both adsorptive and absorptive powers.

has shown {Journal qt Agricultural Research, Vol. I, No. 3)
that soils possess this power of selective adsorption to a marked
extent. In the case of the soil, just the opposite occurs to
that which takes place between charcoal and potassium
chloride. In the case of the soil, the rate of adsorption of
the chlorine (CI) ions from solutions, is much less than of

potassium (K) ions. But something further happens besides
what has just been stated. The hydrochloric acid, which, as

v^e
have shown, must accumulate as the result of the adsorp-

tion, reacts with, and renders soluble bases (of the Ca,
Mg, etc. type) otherwise unavailable.

Considering this interesting phenomenon in more detail
the following results may be noted: (1) selective adsorption of

potassium by a soil increases in amount with the concentra-
tion up to a certain point and then remains practically
constant; (2) in general, the smaller the particles, the greater
the selective adsorption; (3) the presence of nitrate of soda
at first decreases the adsorption of potassium up to a concen-
tration of 37-5 grams of potassium chloride per litre, and
then increases it; (4) the presence of monobasic calcium

phosphate does not appreciably aflfect the adsorption of

potassium; (.5) the presence of other mineral substances may
or may not.

In conclusion we see that when mineral fertilizers are
added to the soil and dissolved, they will be adsorbed aa
a whole or selectively by the vast surface of the soil

particles and will be held there by physical force until the

plant roots or subsequent leaching removes them.
From the standpoint of the practice of manuring these

results are of great importance though more must be known
before rules based on this knowledge can be formulated for

specific guidance. Apparently, for instance, the retention of

a soluble potash manure like kainit, as a weak solution, is

discouraged by the presence of nitrate of soda, whereas

superphosphate would tend to have no effect upon the reten-

tion of kainit in the soil.

Furthermore we might suppose that in a soil containing
but a small amount of bases, acidity might be caused by
selective adsorption. Again, where a predominence of

magnesium occurs, toxicity might be set up through the
action of the hydrochloric acid in converting this base into
a salt and thereby rendering it available for being absorbed

by the roots of cultivated plants.

Bacteriological Analysis of Indian Soil.—An
abstract of C. M. Hutchinson's work in India appears in the
Monthi 1/ Bulletin, of Affi-icultural Intelligence and Plant
Diseases (November 1913). In an investigation of the so-

called weathering of soil by repeated ploughing in the hot

dry season preceding the spring rains, it was found that the
maximum temperature reached by the top \ inch was
60° C. Artificial weathering was therefore effected by
exposing soil to the heat and light of a Nernst lamp for eight
hours daily for a week. The result showed that the number
of bacteria was considerably reduced and that all the forms
of the suhtilis group were eliminated from the first inch of

soil. It was found that the nitrifying power of the soil

was not destroyed or altered by 'weathering', which the
writer explained as due to reinfection of the surface soil from
the lower layers. The soils were further examined for the

presence of protozoa by seeding into hay infusion; two types
of protozoa occurred (together in some cases); none were
found between November and .May. These two types were

destroyed at 60°C. but not at 5-3°C. As however they were
found in a soil in May, just after the 'weathering' operation
had taken place, it does not seem likely that the efl:'ectivenea3

of this operation can depend on their elimination.
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THE BAXANA: ITS CULTIVATION, DISTRI-
BUTION AND COMMERCIAL USES. By William

Fawcett, B.Sc, F.L.S. With an introduction by Sir Daniel

Morris, K U.M G., D.Sc
, D.C.L., F.L S. Duckworth (t Co.,

London, 1913. (Published under the auspices of the West
India Committee.) Price 7s. 6rf.

Passers by in a crowded London side street purchase
bananas from the hawker's barrow. Some thousands of miles

distant, in the green shade of the plantation, majestic foliage-

heads are falling, and the figures of the black labour rs are

moving swiftly and systematically at their work. Tlie two

operations proceed automatically and, as far as the .tgents

in the processes themselves are concerned, end wi h the

completion of their acts. But before the 'cutter' in the I'anana

plantation can obtain regular employment, and betore the

consumer can be regularly supplied, a vast amount of

organization, scientific knowledge and capital is reiiuisite,

which as has already been intimated, is rarely reali/.ed by
those at either end of the industrial line. This book orings
them into touch.

The most attractive feature of Mr. Fawcett's work is

that he takes, metaphorically speaking, a banana, an i tells

the reader all about it from the soil in which it has grown
until it is actually digested physiologically by the cou.' umer
in a distant country. We are told of the plant; we learn

how it is cultivated in different places; how it is transported
and how it is sold. Interesting information is presented,

further, in regard to the question of its manufacture into

various prepared forms, and statistics are presented relative

to the development of the industry
—information which will

command the attention and give encouragement to both

intending capitalists and those who are interested in the

progress of tropical agriculture generally.
In the first chapter, the botanical characteristics of

the plant are described. Amongst this information we
learn, for instance, that the roots of the banana plant, unlike

those of most species, do not seem to have the power
of adapting themselves to overcoming difiiculties; that is to

say, they do not respond to the stimulus of obstruction by
curving. This clearly emphasizes the necessity of planting
on well cultivated soil. Another interesting fact connected
with the banana plant is the enormous amount of food

produced by it per acre, compared with other plants. The

banana, it seems, yields, on an average, 242,000 lb. of food

per acre, whilst potatoes provide 4,000 lb. and wheat gives

only 2,000 D). This remarkable circumstance may be
accounted for by the fact that almost the whole of the banana

plant is composed of leaf structure. In connexion with the

leaves, the interesting characteristic may be commented on,
that the banana leaf collects the rain drops of a shower and
conducts them into the interior of each concentric sheath.

Water supplied in this way, and quite independent of the

amount at the roots, is important for a proper 'shooting' of

the flower stalk; it causes expansion of the trunk and
relieves the pressure on the central space. An observant

planter noticed that in dry weather a shower of rain seemed

to start the plant 'shooting', and when he found this process

hanging fire used to spray hi.s bananas with a hose in imita-

tion of the beneficient shower. In the chapter under con-

sideration attention is given to flower formation, this

period in the plant's life-history being, from the planter's

point of view, the most critical. The size of the resulting
bunch of fruit is largely influenced by the store of food in

the bulb at the base of the plant at the time when the
inflorescence is produced. Perhaps the most interesting, and

probably the most important point discussed in this chapter
is the fertilization of the banana flower. As everyone
knows, the flowers of most cultivated species are sterile

as regards self-pollination, or even as regards cross-

pollination between two plants of the same variety.
But it has been proved in .Jamaica that seed can be

produced by dusting the stigmas of the Jamaica banana with

pollen from the stamens of the red banana. It is stated in

the author's preface, also, that experiments made quite

recently in Surinam confirm this result, successful crosses

having been made by dusting the female flowers of the
Gros Michael (the Jamaica banana) with pollen from
Musa haajoo and M. ornata Chittatjonff . Mr. Fawcett
considers there is economic scope ahead of cross pollination
between cultivated and wild species of bananas.

The next thirteen chapters concern, almost exclusively,
the cultivation of the banana, and deal with the prepa-
ration of the land, planting, the care of the crop,

harvesting, diseases and manuring. The greater part
of this information is extremely practical and should

prove invaluable for reference by those who are directly
interested in the productive side of the banana indus-

try. In a more detailed way, reference may be made
to the discussion of planting distances, and to the selection

of suckers. In the management of a banana plantation,

perfect drainage is ab.solutely necessary, whilst where the

rainfall is low or irregular, irrigation schemes have also to be

employed. As regards cultivation after planting, the author

gives considerable attention to the important subject of

mulching, explaining why it should be done and how to do
it. As a green mulch, Jerusalem pea (P/c/seo^fs ?;iMt/-'vs)
is recommended. Bengal beans cause too much expense in

the matter of keeping the vines within bounds. An interest-

ing point of interculture is the ploughing close to the

banana and cutting through the roots. This seems stimulat-

ing, provided the roots are not cut too close to the stem.

One of the most responsible duties involved in the

management of a banana estate is the supervision of

pruning and treatment of suckers. On this point again,

practical information is given, based on experience obtained
in Jamaica. During the growth of the plant, the pruning
of the suckers is so important that it may involve, if

improperly conducted, the loss of hundreds of pounds to the

large cultivator The great object in pruning should be to

enable the bulk of the crop to be marketed during the

spring months, when the consumer's demand abroad is

strongest, and hence when prices are highest.

Banana plants vary, according to local conditions, in

the time they take to produce fruit. The usual time is ten

months to shoot (from the time of planting), but often

longer, and two and a half to four months more to ripen.
After giving a description of the harvesting of the

banana, the replanting of estates—a banana walk is replanted
after three to sis years

—and bananas as nurse crops and as

a catch crop, financial considerations and prospects in regard
to the industry are dealt with next in Chapter IX. One case

is given of a Jamaica estate (irrigated) occupying 200 acres,

which incurred a total annual expenditure of £2,038 14»\ 4ic?.
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and obtained a total annual receipt of £3,635 10s. Shd
Another estate of 170 acres (growing other fruit-j-ielding

plants besides bananas) incurred a total expenditure of

£1,2.50 with total receipts amounting to £2,GGS 15s. 3d.

These figures show that banana-grov.-ing [la^s; but a word of

caution is necessar}'. Everyone who has had experience of

growing b-inanas knows how a sudden 'blow' may level several

hundreds of acres of stems. To some e.xtent, therefore, the

banani crop is a speculative one, and insurance and a reserve

fund are necessary in order to prevent being stranded without

mone)' to carry on cultivation for another year.

Perusal of the chapters dealing with soil and manuring
will impress the reader with the fact that at one time it was

possible to classify particular types of soil in .Jamaica as

'banana land'. But to-day the advent of irrigation, drainage
and manuring has been so effective that it would appear that

in .Jamaica a 'banana soil' and a 'cultivated soil' will .soon be

synonymous. As regards manuring, it has been found that

organic matter is an essential factor for .Jamaica soils, though
in Fiji, and also in Queensland, good results have been

obtained with artificial fertilizers, especially with nitrogenous
and phosphatic manures.

Leaving now the plantation, the author considers the

subject of bananas from the more industrial and economic

aspect. As food for human consumption the banana has

l)een long recognized as being in its own way ideal. It is

nutritious, digestible and germ-proof. But besides the fruit

itself, a large amount of attention is now being given to the

production of banana fiour, and to the drying and pre.serviag
of bananas. It is interesting to compare the composition of

banana tlour with wheat fiour. Here are the figures: banana
flour contains moisture, 1110; protein, 355; tat, 83; carbo-

hydrates, 817; mineral matters, 223. Wheat Hour contains

moisture, 140; protein. Hi: fat, 10; carbohydrates, 75 0;

mineral matters, r7. Thus we see that banana flour is

rather poor in protein and fat. but rich in digestible car-

bohydrate made specially nutritive on account of the pectin

present. As well as for food purposes, bananas have a use

in medicine, and in the manufacture of wine, whisky and
alcohol. These last three use? are more or less at present in

their infancy. Prospects are perhaps brightest in regard to

the manufacture of alcohol from bananas. In countries that

produce bananas for export there is a very considerable

number of bunches that are too small or are otherwise com-

mercially unfit for e.\'port. In all the exporting countries

put together they are probably as many as 8 million bunches

that fail annually to come up to the high standard rightly
insisted upon by the shippers. This material is the produce
which may be utilized for the manufacture of by products.
Such development would be stimulated by the advent of

improvements regarding the superseding of petrol by alcohol

for fuel purposes. It can be readily understood that such

developments would involve a vast economic change, trans-

ferring, as it were, capital and labour from mining industries

back to the cultivated land.

This review has been written principally for the benefit

and from the point of view of those residing in the Tropics,
and space will not allow of attention being given to transport
matters—though extremely interesting

—to the same extent

as has been done in the case of the information dealing with

the cultivation of the plant. The attention of the reader

may be directed, however, to the wonderful development of

the banana trade described in Chapter XX, principally the

outcome of the work of the United Fruit Company and of

Messrs. J']lder and Ffyfe. The statement made in this chapter
in connexion with prospects in the future may be usefully

quoted. 'The growth of the demand for bananas necessitates

continued extensive development work.' It is interesting
to note, for instance, that France is taking at the present
time 2 500 bunches of West Indian bananas weekly via

Liverpool, and Dunkirk, and this trade only commenced at

the end of the year 1911. The development of the German
trade has been phenomenal: the imports into Hamburg rose

from some 167,000 bunches in 1909 to over 15 million

bunches in 1912.

Having described the transport of bananas by sea and
their distribution in the country of consumption, the volume
under review concludes with a general survey of the cultiva-

tion of species of Musa (bananas and plantains) throughout
the Tropics. India and (.'eylon are dealt with first, followed

by the Malay Archipelago As regards the Philippine Islands,
an interesting fact is that the Bureau of Agriculture has
decided to begin a collection of bananas and plantains for the

purpose of comparing under the same conditions their

useful characteristics. It should be remembered too, that

it is in the Philippine Islands that Manila hemp (from
Mitsa ie.ctilif) is produced The value of the exports of

this banana tree product was in 1911, £3,025,036. Useful
information is given of banana cultivation in (^>ueeEsland
and in Fiji. The latter islands are to be looked upon as

a growing centre of banana production, and the opening of the

Panama Canal may make a dilierence in this respect to the

West Indies. Possibilities also attend banana growing in

French Guinea— to come to the chapter dealing with
Africa—and this territory is considered bj' the French
colonial authorities to be one of the most promising regions
in West Africa for the development of a fruit trade, and
it is believed that French Guinea will be able to compete
with British importations from the West Indies, and even to

replace them on the London market. Lastly, coming to

South America, the author refers first of all to Brazil where
the '.Vlasaao' or 'mai;a' is fairly largely grc'wn

—a variety of

^li(sa saj'ientuiii. Mr. Fawcett believes it would be worth
while to get suckers of this banana from Brazil and investi-

gate its merits by growing it at experiment station.*. It may
not be generally known that Brazil principally supplies the

Buenos Ayres demand for bananas. With the Central Ameri-

can republics and their position in the banana trade, most of

the readers of this journal will be familiar from repeated
references which have been made from time to time. It is

also unnecessary to review at any length the extent of

banana cultivation in the different West Indian islands.

For details in relation to these places the book itself is best

referred to.

The final chapter in the book—of which there are thirty-
four—contains a short description of the species of Musa.

This information is of very considerable botanical interest.

An appendix is given containing recipes for cooking bananas.

This shows that the fruit can be made as palatable and as

satisfying dietetically as the author has proved it, or rather

its story, to be intellectually pleasing and good.

A book of quite an original kind has recently beea

published by the Orange .Judd Company, New York. It is

entitled 'Farm Arithmetic'. The book is intended to serve-

several very important ends in elementary and higher schools,
but principally it should tend to develop in the minds of the

pupils an appreciation of and an insight into the quantitative
side of farm life. The book may be used at any time after

the fundamental principles of arithmetic have been covered.

We consider that this book ougkt to be in the library of

all the Grammar Schools in the West Indies which have au

agricultural side.
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COTTON.

WEST INDIAN COTTON.
Meesrs. Wolstenholme and Holland, of Liverpool,

write as follows, under dafce January 2(i, with reference

to the sales of West Indian Sea Island cotton:—
Since our last report about 70 bales of West Indian

Sea Island cotton have been sold; these include St. Kitts

IShd. to 19fZ, Barbados \Ud. to 19d and a few St. Vincent

20ld. The stock at present is very limited :\nd buyers are

only paying attention to the finer sorts.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending; January 24, is as follows:—
We have only to confirm our last report of the market.

The demand continues for Extra Fine at 2()c., Extra Fine oft'

in colour at 23c., of which the offerings are very limited

and fail to supply the wants of buyers. The lower grades

have been sought after on the basis of our quotations,

resulting in large sales, taking all the offerings which the

Factors were willing to .sell at the prices now current.

There is still left in stock unsold about 200 bales odd bags

and .500 bales crop lots classing Fine and Fully Fine off in

class,]; which are held at 2c. to 3c. higher. This cotton the

Factors may decide to sell in time at some concession.

We quote, viz;—
Extra Fine 26c.

Extra Fine off) .^.,,

in preparation J

Fully Fine 23c.

Fine 20c.

Fine.t Fully Fine >
20c

off in preparation /
"

Stains 17c.

^;§ This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,

Manchester and Havre, up to January 24, 1914, were

3,100 bales, .5,744 bales, and 3,6-51 bales, respectively.

=
li^d.

= 13i(f.

= I3id.
=

llfrf.

= 11H
= lOd.

c.i.f., it 5 per cent.

THE WORLD'S PRODUCTION OF COTTON:

THREATENED SOURCES OF SEA
ISLAND VARIETY.

Professor John A Todd, who visited the cotton-growing

areas of the United States last summer, gave the members

of the lloyal Phaosophical Society of Glasgow, on Jan-

nary 13, some impressions of his visit. Over 60 per cent, of

the cotton production of the world was, he said, drawn from

the United State?, and to that percentage Texas alone con-

tributed one- third. In ] 831 the production by the LTnited

States amounted to 1,000,000 bales, and in 1911 it had

increased to 16,000,000 bales. There was a cotton area of

4.50,000,000 acres, but the acreage under cultivation was

only 3.5,000,000 acres. Statistics .showed that the tendency

had been for the price of cotton to rise, and there were two

principal reasons why the area of production in the United

States was not largely increased. One was that the amount

of labour required was very heavy and that the cost of negro

Jabour was going up enormously. Cotton was selling at 12c.

per ft., and the cost of picking alone was 2c
,
or a sixth of

the selling price. Mechanical pickers had been introduced,
but so far these cost about as much as hand labour.

The other cause limiting the area of production was the

ravages of the boll weevil, a plague which had been allowed
to spread probably largely owing to the inetticiency of negro
labour The weevil was now threatening the area in which
Sea Island cotton, the highest quality of cotton, was grown
in the United States, and the chances were that this crop
might al.-^o disappear. In that case there were only two
parts of the world which could supply the defect, the AVest
Indies and Egypt. Professor Todd, in conclusion, hazarded
the view that there were only two things that the United
States could do —^ther improve the quality and value of its

crop, or give it up and let other countries which had cheap
labour take up the burden of growing cotton. As it was at

present, the cost of labour was so great as to make cotton-

growing approach the non-protitable, and if things did not

change, the chances were that the great supply of cotton for

the world in the future might come from other countries
and these countries mostly British possessions. A large
number of lantern views were thrown on the screen, these

illustrating among other things the great wastage of cotton

by the American method of handling. (West India Com-
mittee Circular, January 27, 1914.)

COTTON PRODUCTION IN INDIA.
In connexion with the above article on the limitations

of cotton production in the United States of America, it

may prove interesting to review briefly the present position,
or rather the present possibilities of cotton-growing in India.

The subject receives attention in a rather interesting manner
in the Wealth of India (December 1913). Here it is

admitted, that although India produces a large quantity of

cotton, it is of a comparatively inferior type. Mention is

made of the exhortation of the Secretary of the International

Federation of Master Cotton Spinners' and Manufacturers'

Association, who has expressed the opinion that the subject
of cotton improvement in India has not received that

attention by the Government which it ought to have
received. On the other hand, the writer in the Wealth of
India points out that however profitable cotton cultivation

may be in India, and however important economically it may
be to the Mother Country, the industry must not be pursued,
nor receive undue attention to the detriment of the food

crops. 'In these days of high prices we, in an agricultural

country like India, must ensure an adequate supply of

food and cannot afford to prosecute the cultivation of

commercial crops at the cost of food grains.' It would seem,
in conclusion, that there is a good deal to support this view
in rega' 1 to a large expansion of the area, but not in con-

nexion with activity to improve the quality and yield per
acre of the land already under cotton cultivation.

In Uganda, according to the Report of the Department
of Agriculture for 1913, the handling of cotton after it leaves

the hands of the growers admits of much imporvement. The

growers are trained to separate the clean cotton from the

.stained at the time of picking, and to encourage this, buyers
must disi^riminate in price at the time of purchase, and also

gin and bale the different qualities distinct from each other.

Unfortunately some of the natives still use fibre for bundling
their cotton and tying the mouths of sacks. This fibre

must not be permitted on any account to get into ginned
cotton as it ruins the carding machinery of the spinner.
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SUGAR INDUSTRY.

THE PACKING OF SUGAR IN BAGS.
What appears to ba a very important development in

the invention of appliances for use in sugar factories are the

new machines recently designed by the Singer Sewing
Machine Company for closing sugar bags after they have

been filled and for other purposes. There are three types of

machine; and according to Sw/ar (.January 1914) the}' are

giving entire satisfaction where there are in operation, and

the demand for them is constantly increasing.

It is stated that, in the manufacture of bags the elastic

chain stitch is preferred, and the Singer machines designed
for this class of work make either the single or double thread

chain stitch as desired. The machines work at the extremely

high speed of 3.000 stitches per minute. They are made in

two sizes and run with very little vibration in spite of the

rapid rate at which they work.

The machines designed for closing bags which have been

filled, are made in three sizes for dealing with bags of varying

capacities. These machines make the double thread chain

stitch. In order to secure convenience, they are usually run

electrically so that they can be moved from one place to

another. Each machine has a conveyor upon the belt of

which the filled bags are placed as they are taken from the

weighing machine, and the bags are thus carried to the

operator who guides them through the machine. Cutting of

the thread is ingeniously provided for and there is no delay
as the bigs go through. According to the authority from

which this information is got, it would appear that an

extremely tight seam is made and the produce placed in the

bag cannot leak at the seam despite rough-handling in storage
or in transit.

Finally it is interesting to learn that
'

the bags can lie

darned and patched on these machines. This means a great

saving in time, and results in a stronger and superior class of

mending.

GOVERNMENT CO-OPERATIVE CENTRAL
FACTORIES FOR QUEENSLAND.
A well known English firm of sugar engineers has,

according to the International Sugar Journal (January 1914)
secured the contract for the supply, erection and setting to

work of two complete central sugar factories for North Queens-
land. 'Each factory is to have a cajiacity to work up
1,000 tons of cane per twenty- four hours, and the machinery
will be of the most modern description throughout. The
canes will be discharged from the railway truck to the cane
carrier by electrically driven rakes. The grinding plant
will consist in each case of a Kradjewski crusher and
4 three-roller mills arranged in series. A superheat system
of clarification, by means of a high velocity flow of juice and
subsiders will be employed, and the whole of the auxilliary

plant of the factories will be operated electrically, direct

coupled alternating current generators of a total capacity
of COO K.W. being provided. The compound engines for

driving the generators and the grinding plant will be the

only steam engine in the factories, and incidentally, it is

claimed, will be the only compound ones in existence to

drive the sugar mill.

'One factory will be erected near Cairns and this will

be ready for operation in July 1915; the other will be
situated on the south arm of the Johnstone river and will

grind in July 1916. The value of the contract closely

approaches £250,000, antl was keenly competed for by sugar
machinery makers of the United Kingdom and the continent
of Europe.'

The relation of the Government in the matter of the
establishment of these big concerns rests upon the Sugar
Works Guarantee Act of li:<93, and the Amendment thereto
of 1895. Under the provisions of this Act any group of

farmers may form themselves into a co-operative company,
and by mortgaging their lands to the Government obtain
sufficient capital to erect a mill. This eventually becomes
the property of the investors as soon as the Government has
been repaid the money advanced f6r the factories erection
and equipment.

THE IMPORTANCE OF SAMPLING CANES
IN REGARD TO THEIR SALE TO

CENTRAL FACTORIES.
A leading article in the Lotiisiana Planter (January 3,

1914) discusses in an interesting manner the problems to be

solved in the Cuban sugar industry. It is asserted that in

Cuba a considerable waste occurs owing to the good facilities

which the factories have for getting a large and continuous

supply of cane at an early date. The mills, it is stated,

frequently start grinding at an early date when the canes are

not ripe, a procedure which is obviously extremely
extravagant.

For many decades, the Cubans have found that they can

get their best results as the season advances, and the purchase
price of canes was based upon the advancing season, and the

improving quality of the sugar-cane. This method is

eminently equitable, although of course the starting point is

a matter of bargaining between the interests involved.

Sugar cane is rather a difficult commodity to buy based

upon its test. As is shown by recent work in India, canes

in an individual stool, or a bunch of canes will vary greatly
in quality. Moreover the whole plot will vary to

a large extent with the season. In a large measure, variation

seems to be due to seasonal influences, and unless the

juice is sampled as it falls from the mill a fair

test of quality cannot be made. If maceration or

saturation with hot water be used, true sampling be-

comes still more difficult. It would .seem that the most

practicable way to proceed in getting definite samples would
be by selecting the very best canes and determining the

relations between the various canes by these best samples.
It is remarked that this course would possibly not be

appreciated by the buyers and although the sellers of cane

would be quite willing to adopt the method, it must be

confessed that it would not be an ab.solute determination of

quality, but might be a true determination of quality of

relative fields of cane.

With the immense crop of sugar cane that Cuba is now

developing, the natural ability of the people will finally
evolve some satisfactory method of determining any varying
value for sugar-cane. The Louisiana Planter is rather in-

clined to the idea that unless there be some exceptional
cause for variation in the quality, it will be found that the

varying quality of sugar-cane, if it does vary, is the result

of climatic conditions, prevailing through a considerable part
of the year, and that the whole crop would practically be of

the same quality and worth the same percentage per unit

of weiaht.
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NOTES AND COMMENTS.
Contents of Present Issue.

In the editorial in this number the idea of the

horticultural nature of tropical cultivations is dealt

with, and a uomparsion is made between tillage in the

Tropics and the cultivation of the land in temperate
countries.

On page .51 is an article which shows that soil

particles have a curious property, known technically as

the power of selective adsorption.

Some Recent OfBcial Notices in Regard to

Grenada.

The Grenada (.iv'-rnment Gazette for January 3,

1914-, is accompanied by a draft of a bill for an ordin-

ance entitled, an.tJrdinance to provide for the destruc-

tion of old cotton plants. The Grenada cotton season

means the period between the last day of April in any
year and the first day of May in the succeeding year.
The ( )rdinnnce requires that the holders of land shall

destroy by fire in the case of Sea Island cotton the old

pUnts before the beginning of the next cotton season

and in the case of any variety of cotton other than Sea
Island before the end of the season next after that in

which such cotton was planted. It will be lawful for

any officer, duly auth'irized, to enter and destroy the

plants where this has not been done, and to recover

the cost of such pulling up and destrtiction from the

occupier of the land. Any person guilty of an offence

against the ordinance will be liaCile on summary con-

viction to a fine not exceeding £10. The Ordinance

will apply to the islands of Carriacou, Petit Martini(pie
and the Grenadines lying between Carriacou on the

north and the island of Grenada on the south. It

shall be lawful for the Governor- in-Council from time

to time to extend the operation of the Ordinance to

other parts of the Colony.
Another publication recently received from the

Government of Grenada contains an unrevised state-

ment showing the quantity and value of the principal
articles exported from the Colony during 191-"> and

1912. The \alue of the exports during 1913 has been

considerably bigher in the case of every class of produce
than during 1912. For instance, the total value of the

cacno exported during 1913 was £303,073 Ids. 4(Z.

compared with £22-5,317 4.s. M. for 1912. Again, the

value of the raw cotton shipped during 1912 was

£9,019 as compared with £10,499 13s. Ad. in 1913.

The exports of fruits and spices have shown C'lually

large increases.

The information dealing with the sugar industry,

on page o'->, includes two articles on machines for

sewing sugar bags, and on central factories in 'Queens-

land, respectively.

Insect Notes, which will be found on page .58,

conclude the summ.ay of the miscellaneous informa-

tion on entomological matters presented during 1913.

On the same page are several interesting notes

concerning botanical matters.

Notes on the Pubber Industry, on page 59, deal

with the question of variability of plantation Para.

The subject is dealt with both from a manufacturing
and from a botanical point of view.

The article under the general heading of Agricul-
tural Examinations on page 01, gives a general account

to how these are conducted, and presents a general
review of the answers to the questions set for 1913.

Development of German Colonies in 1913.

The southern regions of the Cameroons are to

a large extent dependent on the rubber industry;
hence the recent crisis has had a very prejudicial
effect upon the commercial developments of these

parts. As well as regards the markets, some trouble

was occasioned in regard to labour, owing to the

difficulty of getting families to settle on the plantations.
It might be suggested that some improvement would

be effected in this direction if settlement was

encouraged by the provision of small holdings so that

each family would pos.sess its own property adjoining
the larger estates.

As regards Togoland, the shipments of palm oil

products have fallen off very considerably this year

owing, it seems, to the drought at the end of 1912.

Rubber has suffered from the prevailing low price,

and the exports will be much less than in 1912,

though cotton will reach approximately the previous-

year's yield.
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The trade in German West Africa, according to

Tl<e Board of Trade Journal for January 8, 1914,

(from which most of these facts have been obtained)

surt'ered greatly by reason of the general shortage of

ready money. It will be remembered that a Govern-

ment agricultural bank has recently been started in

German West Africa: this will help the larger farmers

to extend opei-atioiis, especially in respect lo irrigation

schemes, and it will also provide an opportunity for

enabling the small owners to finance themselves by
means of co-operative societies. During the year under

review, e.xperiments have been made in the exportation
of frozen meat and butter, but not much headway is

re]iorted to have been made.

The trade of German East Africa has been good.
The export trade was satisfactory on account of the

good crops and prevailing prices. Growers of sisal

hemp have had a very prosperous year, and it has

become more and more evident that this variety of

hem]i can be grown ])rofitably in (ierman East Africa.

Lastly in regard to Samoa Islands, the copra

yield was similar to last years in amount, but the pro-
duction of cacao was larger. Labour conditions were

somewhat better but, as The Board of Trade -/"iir-

Tial points out, the development of the German
colonies is closely bound up with the solution of the

labour question, inasmuch as there is not yet suttlcient

native labour to meet existing re^iuirements.

Importation of Sugar into Great Britain, 1913.

The Chamber of Commerc Journal ('I'rade

Keview for January 1914) points out that in 1912 the

imports of raw sugar into Great ISritain consisted of

cane sugar to the extent of about 70 per cent.: but

during 1913 the proportion fell to .ibout 50 per cent.

'A notable feature has been the sudden expansion of

the demand for raw cane sugar from eastern markets.

This was accentuated by the failure of the crop in

Formosa, necessitating imports from Java by Japan,
but there appears to be no doubt that the capacity of

those markets to absorb cane sugar is steadily increasing
and creates a new situation which it may be necessary
to reckon with in the future. During the year not a

single cargo of Java sugar has been imported into

Great Britain, and the failure of this important source

of supply has added to the already sufficiently great
difficulties of the refining trade

It will be remembered that on September 1, I9l:S,

Great Britain withdrew from the sugar convention.

f In chronicling the end of this participation the

<l'hamher if Commerce Journal points out: 'it should

be noted that, while the average price of 88 per cent,

beet for the period of ten years priur to the conclusion

of the convention in 1902 was lOx. \d. per cwt. f. o. b.

Hamburg, the average price during the last twelve

months of the convention, which expired on September
1, 1913 was only "s. 8|r?. per cwt. This fact appears
to afford strong supporD of the position maintained by
the Chamber that the abandonment of the artificial

economic conditions existing prior to the convention

has not increased the cost to the consumer: and that

the periods of high values which have taken place
since the convention came into force and which are

incident to every article of produce, have been
oocasioned entirely by crop failures.'

Trinidad and Agricultural Banks.

At a recent meeting of the Savanah Grande
District Agricultural Society, the acting Director of

Agriculture <Mr. Freeman) spoke at some length on
the subject of the establishment of co-operative crediti

societies in Trinidad. After referring to the brightj

prospects which lie before the movement in St. Vincent)

(which has been frequently referred to in this journal)
the acting Director discussed progress which had been
made in Western Europe and in India. It was

suggested that the St. X'incent scheme should be

carefully studied in relation to social conditions obtain-

ing in Trinidad, and it was pointed out that what the

Government wanted to know was what are the difficul-

ties which have for so long prevented a scheme from

w-orking in Trinidad.

His Kxceliency the (Jovernor, in the course of his

address, expressed the opinion that he thought a crediti

scheme was not a Government question, but one for the

people of the island; it was a scheme for the people
themselves to work out and to make their own special

property. In continuation. His Excellency intimated

that, provided the people could produce sufficient;

evidence to show that a practicable scheme was work-

able, the Government would be quite willing to assist;

in .1 practical manner.

The report from which the above information

has been abstracted appeared in the Trinidad

Mirror (January lo, 1914). A further article on
the subject appeared in the same paper for January
17. From this, it would appear that the Agri-
cultural Society is getting into close contact with

the District Agricultural Societies, and in the

course of the next few months it may be expected
that a definite scheme will be placed before the

(.Joverniuenc. As pointed out in the last issue of

Aijricidtxiral News, the action which has now been
taken in the form of personal contact between officials

and the people is the quickest and undoubtedly the

most likely way of attempting to put co-operative
credic on a satisfactory footing in Trinidad.

Lime Cultivation in the West Indies.

In reviewing the Imperial Department's Pamphleti

bearing the above title, the Gardener's Chronkii

(January 10, 1914) refers to the useful activities in

promoting the welfare of the islands by the regular

publication of the West India/n Bulletin and the

Afjriculturid Neivs. The Lime Pamphlet under
consideration is reviewed at considerable length, and
is regarded as containing not only much practical

matter, bun also information that should prove inoer-

esting to the general reader.
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INSECT NOTES. BOTANICAL NOTES.

SUMMARY OF ENTOMOLOGICAL INFOR-
MATION IN THE YEAR 1913.

IIL

In the last issue of the Agricultural News, information

presented during 1913 on insect pests of cotton and citrus

plants, and on miscellaneous matters was summarized. In

the following article the summary of the miscellaneous section

is concluded.

Miscellaneous.

^PEAY MixTLEES AND POISONS. The occurreuce of the

West Indian cacao thrips {Heliothrips [Physopus] ruhw-

tinctus) in Florida as a pest of mango and avocado pear is

mentioned on page 266, where is given the recipe for a spray
mixture which has been found useful in combating this pest
in that State. The mixture consists of black leaf tobacco

extract, 1 gallon; whale oil soap, 1 ft.; water, 50 gallons.

Another spraying mixture is mentioned on page 298, in

an article entitled the 'L^se of Flour Paste in Spraying'. It

appears that flour paste has a special value as a spreader and

carrier of other insecticides and has given good results when
used against red spider both by itself and in connexion with

nicotine-sulphate.

A cockroach poison is described on page 314. This con-

bists of a mixture of finely powdered naphthalene, and boric

acid in equal parts; it should be sprinkled plentifully in

the haunts of the cockroach.

USEFUL BIRDS. Gauldings as destroyers of mole crickets

in Porto Rico are mentioned on page 314. As a result of

this article, Mr. Austin H. Clark of the U. S. National

Museum, who has made extensive studies of West Indian

birds, states in a letter to the Imperial Commissioner, that

the green heron is, as stated, Ardea rirescens, but that the

blue heron is Florida Coerulea instead of Ardea herodias

and the snowy heron is Egret ta candidissima instead of

Ardea egretta.

STABLE ELY. The biting stable fly (Stomoxi/s calcitrans)

formed the subject of the Insect Notes on page 218, where

a severe outbreak of this insect in the Southern United States

in 1912 is described and reference made to its agency, known
and suspected, in the transmission of diseases. It is there

stated that Stomo.iys cahilrans was recorded as occurring in

the West Indies only in Jamaica and St. Vincent. Since

that article appeared the records have been made which

include Barbados and Montserrat.

iMi'EJtiAL BUiJEAU OF ENTOMOLOGY. The Insect Notes

on page 74 consisted of an article on the Entomological
Eesearch Committee, reviewing its work briefly for the three

years of its existence and noting its newly extended scope
which should mean greatly increased usefulness.

PLANT IMPORTATION. In Mauritius, a law has been

enacted in regard to plant importation (see page 410), which

prohibits absolutely the importation of any plants in soil and

prescribes the conditions alone under which plants, seeds,

cuttings, etc., may be imported. It will be remembered that

Mauritius has suffered severely from the importation of the

brown hard back Phi/talus smithi, and the present proclama-

tion. No. 81, of 1913, is a wide step calculated to prevent as

far as possible a repetition of such an event.

Curious Germination in Dioscoreaceae.—In the
case of most plants which are propagated vegetatively, a small

portion is removed containing a leaf bud or 'eye', the ger-
minative tissue within the bud being necessary for the com-
mencement of growth. However, a few plants are exempt
from this rule, and have the peculiar and hitherto inex-

plicable power of developing gerrainative tissue from whick
leaves and stems grow. Thus the leaves of the Sansevierias-
and Begonias may be cut into pieces, which are inserted in
the soil, like cuttings.

The ube (Dioitorea alata, L.), according to an article in
the Philij^pine Agricultural -Sei'i'ei?' (November 1913), is-

quite an important root crop in many districts of the

Philippines. The proximal end of the tubers are saved for

seed as it is commonly believed that the rest of the tuber is

incapable of making any growth. Observations have been
made however, in Florida, which show that this restriction of

germinative area does not exist. The same was proved im
the case of six other species of I;ioscoreaceae. Every one of

the tubers germinated and developed into healthy vigorous

plants after being.set out in the field. Thus a good size

tuber of the ube may be cut into six or more parts for seed,

according to size, .i

In the present connexion it may be of interest to point
out that if a tender seedling of Anona cherimoya. Mill

,_

Rollinia orthopetala A.DC
,
or Uraria rufa, Bl., is brokeii

oft' below the cotyledons, germinative tissue will develop from
the remaining budless stump if the plant is in good condition.

This peculiarity probably holds true in the case of many
other plants belonging to the same genera.

The Spreading of Prickly Pear in tlie United
States and Australia.—An article in the Agricultu-
ral Gazette of New South Wales points out that Cacti have-
not spread rapidly in the past in the south-west portion of

North America owing to: (1) limitation of available moisture,

(2) minimum temperatures, (3) grass fires. Cacti are spread-

ing faster to-day in the same area, owing to: (1) scarcity of

grass fires, (2) distribution of stock. It is stated in the article

(which is written by an ofticial of the United States Department
of Agriculture) that there seems no hope that the Queensland
Commission will find any natural checks that may be
introduced into Australia. A sufficiency of moisture and
absence from frost are held to be the great controlling
factors in the distribution of these zerophytes. On the other

hand, as the result of conversation with the Australian officials

above referred to, during their recent visit to the West
Indies, it may be stated that the position does not appear
to be as hopeless in regard to the introduction of natural

enemies, as the writer in the Agricultural Gazette of New-
South Wales apparently makes it out to be.

Selection of the Pigeon Pea.—Attempts at the

selection of pigeon pea or Rhar (Cajanus indicus) have been
made in India. Early plants have a low spreading habit and
the foliage and the fruit small. No morphological character

appeared to be correlated with wilt resistance. The thick-

podded erect forms were generally more resistant to the west
\\-inds. Large pods and seeds were associated with the erect

habit of growth. In the field trials, the erect form was always
found to be superior to the spreading form. {Monthly Bulletin

of Agricultural Intelligence a»d Plant Diseases for October

1913.)



^OL. XIII. No. 308. THE AGRICULTURAL NEWS. 59

RUBBER INDUSTRY. WEST INDIAN DEVELOPMENT.

THE QUESTION OF VARIABILITY OF
PLANTATION PARA.

Mr. 1j. J. Eaton, Government Agricultural Chemist,

F.M.S, in discussing this subject recently in the Agricultural
Bulletin of the Federated Mala;/ Stites (November 1913), puts
forward the opinion that the disparity in prire between the

plantation and Brazilian product is in all probability due to

variability, not amongst the rubber produced from one estate,

but amongst the produce from a large number. The principal

cause of the estate variability in question is probably due

almost entirely to variation in the methods of coagulation
and machining. The Malay Mail, we are told, has made
the suggestion that a general formula should be published
•which would enable any estate to turn out a standard rubber.

IMr. Eaton says that our knowledge at presect is not suffi-

ciently advanced to allow of a universal formula being

constructed, though in the paper under consideration,

a tentative scheme is put forward which is worth the consid-

eration of all those who are interested in the estate production
of plantation Para. Mr. Eaton contends, moreover, that

the general fall in price between the Brazilian product and

that of the Middle East has not probably been due to the

increase of the output of the plantation product. The question

jmay be raised, however, that if the fall has not been

influenced during the present year by the increased output
or by the prospects of increased output in the future, why
was there not as much disparity between the two classes of

prices in 1912 and previous years? An explanation may
lie, of course, in the circumstance that there were fewer

•estates in bearing in 1912 and previous years, and therefore

.less variability.

The idea has been advanced that a cause of inferiority

of plantation Para has been the posbibility th;iL the rubber

trees of the Eastern plantations are not the genuine flevea

brasiliensis, which in the Amazons produces the best quality
of rubber. Mr. E. Bateson, Government Assistant Mycolo-

gist, F.M.S., discusses this subject in another article in the

same journal referred to above, and a> far as evidence is

available, shows definitely that the trees of the East and of

Brazil are identical species. The whole question, as will be

remembered, was investigated by Dr. Hiiber. This botanist

inspected the rubber trees growing in the district from which
Wickham originally collected seed for distribution to Ceylon.
Two species of Hevea were found, //. brasiliLnsi.i and
JI. rolliuii. The rubber from //. collina is not equal to fine

bard Para. The position then was: did Wickham's collection

consist entirely of seeds belonging to //. brasilie»sis, or was
some seed of J/, collina included' An extensive examination

of veteran trees in Ceylon showed that there were no speci-
mens of //. collina among them. But of the original trees,

which numbered about 2,000, only about sixty are now alive,

and it is possible that some of the non-surfivors belonged to

the species Collina. In that case their off-spring would be

found in rubber estates, mingled in smaller or greater num-
bers with trees of //. brasiltensis. It was therefore necessary
to pursue a more extended search in the different rubber-

growing countries of the East. After careful and extensive

inspection, no evidence could be obtained in support of the

existence of //. collina among the trees in cultivation.

Since Wickham's consignment, no seeds or plants of

Hevea have been imported into the East from Brazil.

Therefore it is evident that there is no foundation for the

assumption that the variability of plantation Para is due
to the intermixture of different species of Hevea.

THE TRADE OP BRITISH GUIANA.
The following article has recently appeared in the

London Financial Times (.January 8, 191-t). It deals
with the export trade of British (Iniana during 1913,
and makes particular reference to Canadian and British

markets:—
From an Imperial point of view the outstanding feature

of this colony has been the extraordinary development of

trade as between the Dominion of Canada and ourselves.

It seems difficult to realize that the sugar shipment tj

Canada is more than double that to the United Kingdom
and more than tenfold that to the United States, the figures

being, respectively, 53,430 tons to Canada and 20,310 tons

to the United Kingdom, while the United States, our former

market, run a bad third with the infinitesimal amount of

2,497 tons. Canada, despite its temperance laws is alsD

holding out the hand of friendship to the colony so far as

the market for our famous rum is concerned, 124,.537 gallons

being the total shipped from this colony to the Dominion

during the year.
The coco-nut industry, on which so many hopes are

based, unfortunately shows a decrease in the quantity of

exports, 714,91.5 being recorded, as against 1,104,484 for

last year. There is, however, a possible explanation for this.

There has been hrst of all a most serious prevalence of a pest

attacking the coco-nut palm, which the Board of Agriculture
and its professional advisers have found great difficulty iu

dealing with, and, secondly, more and more local growers of

the coconut are recognizing the commercial value of the nut
and setting to work themselves to derive the profit entailed

by the production of copra and oil.

The rice industry continues to hold somewhat more
than its own, the export being more than double that its

1912 The actual exports up to date are 15,821,878 lb., as

against 5,914,447 B). for the corresponding twelve months.
The importance of this industry to the colony cannot ba
underestimated. Although it may be said to affect our

undoubtedly limited labour supply seriously, still not merely
to ourselves but to the entire West Indies and our sister

Guianas, this industry is of incalculable value. So far as

Surinam and Cayenne are concerned, the exports amount to

1,1.50,000 Bt)., while 13,037,720 R. went to the Briti,sh We.3t

Indies. It will thus be seen that from an abstract point of

view to the political economist the rice industry constitutsp.

a valuable asset to the colony.

Balata, vi'hich had fallen on evil times, has resumed its

position with more favourable weather, and the returns exhibit

an exportation of 1,172,501 R. as compared with last year'.i

exports of 639,729 lb. This industry is of special interest to

the United Kingdom, as practically all of this forest product
finds its way there and is utilized therein.

The demand for Demerara timber, whose commercial
value is being universally recognized, is steadily on the

increase, the exports reaching 417,612 cubic feet as against

266,392 cubic feet. In the Manchester Ship Canal hati

been used our famous greenheart, and it is worthy of note

that quite recently a representative of the United States

visited the colony for the purpose.^of arranging for supplies
of this tipiber for the construction of lock gates in the

Panama Canal

Lumber also shows a steady increase, and it seems likely
to increase still further with the manifestation of interesu

outside the colony in the vast potentialities of the forest.

The exports aggregated 507,719 feet, as against 214,336 feot

last year.



60 THE AGRICULTURAL NEWS. FEBr.t-AEv 14, 1914.

A notice appears in Nc.ture (January 8, 1914) of a new
text-book on the chemistry of rubber, written by Mr. B. I'.

Poritt It is stated that the author should be coniplimentecl
on having compressed within narrow limits a very complete
and readable accouiit of the chemistrj- of rubber. The work
is believed to be of considerable service to those directly
interested in the industry.

-^-^^^i

GLEANINGS.

The weather in Montserrat was dry generally, during

January. Routine work at the Botonic Station included the

reaping of the provision crops, and the potting of large

numbers of bay seedlings.

In St. Vincent, during December, the fine weather of

the month was beneficial to the late cotton plantings, and

enabled the top bolls on the earlier plantings to mature.

The crop will still be much below the average.

The Journal of the Royal Ilortkidlural Society for

IJecember 1913 contains an interesting article on the

coco nut palm by Sir Everard im Thurn. It is illustrated

with very interesting photographs and deals principally with

the economic history of the coco-nut.

In Antigua, orders for 3,000 seed coconuts at the

Botanic Station were received during January. As regards

the cane crop, the germination of the plants newly established

has been good. In the case of the ratoons, the effects of root

disease are noticeable on the heavy lands.

At a meeting of the Hoard of Agriculture, Trinidad, ia

iJecember, the cacao committee announced a warning in

regard to excessive claying of cacao. It was pointed out that

the reputation of Trinidad cacao in the foreign markets is

likely to suffer unless care is exercised. In the advent of

neglect to be guided by this warning, the Board intends to

approach the Government with a view to the introduction of

legislation making excessive claying a punishable offence.

The people of India do not suffer as regards their milk-

supply in the same way that the inhabitants of most countries

do. Indeed the ordinary bufialo milk is so rich in fat that

a moderate mixture of water is not undesirable. The danger
lies, of course, in that the source from which this water is taken

may not be irreproachable as regards the danger of infection.

The subject of the Indian milk-supply is dealt with

in an article in the Journal of tlie Royal Society of Arts.

January 9, 1914.

A Circular has just been received from Messrs. Jenkin-

son Brinsley and Jenkinson, West Indian and Colonial Land

Agents in London, containing a list of estates in the West

Indian islands which are for sale. This list shows that a large

number are available in Trinidad and Tobago and also in

Jamaica.

According to the Proceedings of the Agricultural Society

of Trinidad and Tobago (December 1913) much disease exists

amongst the cacao on the Gold Coast. Instead of the great

increase in the exports which were to be expected, it is

believed that, on the contrary, it will be difficult to maintain

the present output.

A copy has just been received of the report by Professor

J. B. Harrison, on the geology of the strata traversed by
the D Urban artesian well, 1913. Geological horizons indi-

cated as possibly of importance for guidance during future

well drillings are dealt with, together with the composition

of the waters and the rate of flow.

In St. Kitts the cane crop in the Bassterre district

showed the need of rain in the early part of January, but the

good showers received towards the end of the month have

brought about much improvement. General crop prospects

are about the same as last season, though in the Northern

districts they are perhaps better.

Erom particulars published in the Portof-S^xiin (nr.ette

(January 20, 1914) coconut cultivation in Jamaica has-

a great future before it. Large areas of land are continually

l)eing brought under cultivation. One planter alone has

effected insurance to the value of £90,000 on his coco-nut

plantation. This means that he is the owner of fully

90,000 bearing trees. On some properties there appears to

be a gradual reduction of the area planted in bananas. Id

order to put in more coconut plants

The advertisement of the pamphlet entitled 'Lime

Cultivation in the. West Indies' on the cover of this issue

shows that the Clarion (British Honduras) desires to

encourage citrus cultivation in that Colon}-. Furthermore

in the issue of that paper for December 16, 1913, a letter is

published intimating that an organization known as the

Stann Creek Citrus Planters' Association has just beer,

formed. This should serve a useful purpose in regard to

the stimulation of the lime-growing industry in British

Honduras.

An interesting account is given in the Jovmal of the

Department of Agriculture of Victoria (November 1913^ of

the central Research Farm, which has been recently established

quite close to Melbourne. A large meeting has recently
taken place there at the instigation of the ^Minister of

Agriculture. The land is not of the best, which is regarded
in one way as an advantage for demonstration purposes, since

it will afford scopeior science to show the practical man hovr

improvements can be made economically.

As the result of disclosures made last year in the

Leeward Islands in regard to the milk-supply, the Govern-

ment of St. Kitts has taken the necessary steps to enable

milk in that island to be analysed each morning at a nominal

cost. Any one desiring to have milk tested is requested tC'

send the sample to the Laboratory at the Cirammar Schoc!

not later than 7 30 o'clock on any morning except Sunday.
The milk should be secured in a well-corked bottle, which

should be labelled with the name and addres<= of the sender.
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AGRICULTURAL EXAMINATIONS.

GENERAL REVIEW.
Having presented, in the last three issues of the Agri-

cultural News, the results of, and the questions set at, the

recent examinations by the Imperial Department of Agri-

culture, it is proposed to give now a brief account of the

way in which these examinations are conducted, and to

review in a general way, the opinions of the examiners on

the year's papers.

Although known in some quarters as Reading Course

Examinations, the tests under consideration have for their

object the determination of not only the candidate's knowledge
of such facts as may be learnt from books, but also his

acquaintance with practical agricultural science and the

management of an estate. In order to arrive at a satis-

factory decision as to the candidate's ability, oral examin-

ations are held in each island as well as written ones.

The oral examiners always include for the intermediate and
final examinations at least one planter, and in the correction

of the written papers, a provisional marking is made by the

local examiners. In the preliminary examination, the "iva

voce consists almost entirely of questions concerning elementary

agricultural science, supplemented by the inspection of speci-

mens in connexion with which the extent of' the candidate's

practical knowledge is brought out.

In the intermediate examination, the purely scientific

part consists principally of economic entomology and

mycology. Since the greater portion of the examination com-

prises the special crop subjects, the importance of a viva voce

examination is rendered very evident for the purpose of

arriving at a definite conclusion as to what the candidate can

actually do on an estate. At the same time it is appreciated
that a written examination is especially useful for testing
the candidates intellectual powers and grasp of principles
and relationships. The combination therefore enables an

opinion to be expressed of a reliable kind which, considering
the comparatively high standard of marking, lends to those

certificates which are awarded, a very real value.

The final examination, as perusal of the questions will

ehow, is principally intended to test the candidate's ability as

a planter; that is to say, his capacity for managing an estate.

Academically it is the object of the final examination to

discover whether the candidate is really educated agricul-

turally, and with this aim in view the questions are framed

along very broad lines to give the candidate scope for dis-

cussion, and for putting forward his own ideas.

In the recent examinations, turning to the report of the

examiners, we find that in the intermediate, the answers

were, on the whole, below pass standard. Many of the

questions were answered too briefly, particularly since

instructions were given for the candidates to incorporate
their practical knowledge in answer to those questions which
allowed of this being done. Again, several of the answers bore

evidence of the fact that the information was derived purely
and simply by the aid of memory from books. This

impression was in many instances confirmed by the local

examiners' report, thus showing in this particular way, how
useful is the combination of the written and oral test.

Generally speaking, the efforts of the candidate, in regard to

drawing, were very poor and untidy, and more attention

ought to be devoted to this matter.

In the final examination, the general results were more

satisfactory than in the case of the intermediate. One paper
which obtained a first class certificate was comparatively
good, but would not have obtained the distinction it did

if it had not been for the eminently satisfactory report
of the local examiners. In all the questions there seemed to

be a common lack of original thought and many points on
which discussion was requested were dealt with in many
instances by the writing down of some mere statement of

fact. Final students should endeavour to realize that it is

the systems and organization of an estate that they are

expected to understand together with the general principles
of the application of science to agriculture. Their reading,

therefore, should be made as wide as possible, and they
should endeavour to regard estates in the light of large
machines and study the working and the relationships of the

various essential parts.

The following is a list of the local examiners, to whom
the thanks of the Imperial Department of Agriculture are

due for their invaluable help:
—

<:RENArjA.

Mr. G. G. Auchinleck, B.Sc, F.C.S., Superintendent of

Agriculture.
Mr. H. Jones, B.A., N.D.A., Headmaster, Boys' Secondary

School. .

DOMINICA.

Mr. Joseph Jones, Curator, Botanic Station.

Mr. G. A. Jones, Assistant Curator, Botanic Station.

Hon. J. C. Macintyre, Harnpstead estate,

ANTICUA.

Mr. H. A. Tempany, B.Sc
, F.I.C., Government Chemist and

Superintendent of Agriculture for the Leeward Island.s.

Mr. V. M. Wiel, B Sc, Assistant Government Chemist.

Mr. T. -Jackson, Agricultural Superintendent.
Mr. R. S. Goodwin, Collins estate

Mr. John Roden, Gambles estate.

ST. KITTSNEVIS.

Mr. F. R. Shepherd, Agricultural Superintendent.
Mr. J. Robothom, N.D.A., Agricultural and Science Master,

Grammar School.

Hon. B. S. Davis, Lamberts estate.

Mr. C. Forbes Todd, Molineux estate.

At the Head OflSce in Barbados, the papers and reports
were finally dealt with by Dr. Francis Watts, C.M.G.,

Imperial Commissioner of Agriculture, and by Mr. W. R.

Dunlop, Scientific Assistant.

The remaining questions of the Final paper were the

following:
—

CACAO.

1 . Describe fully the soil and locality suitable for laying
out a cacao estate.

"2. Discuss in its broad aspects the manuring of a cacao

estate (including mulching).
3. Give a full general description of the types of build-

ings and machines necessary for handling efficiently a cacao

crop on an estate of .50 acres.

LIMES.

1. Give a full account of the after-cultivation necessary
on a newly established lime estate.

2. Give an account of the manufacture of citrate of

lime. What advantages are derived from its manufacture
as compared with concentrated juice?

3. What pests and diseases do you consider most
formidable in the locality you are acquainted with? State

the methods you would adopt for keeping them under control.
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FUNGUS NOTES.

SUGAR-OANE DISEASES IN INDIA.

The results of further studies of the red rot of sugar-cane
in India caused by Colletotrichum falcatum are given by
E. J. Butler and Abdul Ha6z Khan in Vol. 6, No. 5, of the

Memoirs of the Depa)tiiient ofAgriculture in India (Botanical

Series). Red rot is stated to be the most serious disease to

which sugar- cane is subject in that country.

Experiments havo been carried out to test the trans-

mission of the disease by the use of infected cuttings, and

this subject is treated in detail in view of negative results

obtained by Edgerton in Louisiana, and by South and Dunlop
in the West Indies. The results of planting healthy and
diseased setts in alternate rows show a very much greater

proportion of infection in plants from the diseased cuttings,
and it was found possible to trace the course of the infection

up into the stem and to establish a direct connexion between

the mycelium in the cutting and that in the new shoot.

The possibility of reducing the disease to negligible

proportions by means of sett selection is discussed in the

light of experience accumulated during the last ten years.

It is found that where the selected cuttings are taken from

a diseased crop the impossibility of detecting the existence

of the parasite in its early stages makes the method largelj'

ineffective. Once, however, a healthy stand of canes has

been secured by introducing cuttings from a healthy district,

it is found possible by rejecting cuttings from canes which

appear to be diseased, to prevent the increase of the disease

which would otherwisa occur.

Other sources of infection are next considered. It was

found that cuttings are liable to infection from spores in

the soil or in the irrigation water. The form of the fungus

occurring on the leaves of the sugarcane was found to be

capable of producing the disease in the stems. The authors

have found little or no evidence that infection takes place

through holes made by insect borers nor was infection

through leaf scars found easy of production. On the other

hand, slightly damaged buds (eyes) were found to admit the

fungus readily, while the young adventitious roots were found

to be very easily infected even when sound and uninjured.
The feeding roots of the plant, temporarily uncovered and

sprinkled vrith a suspension of the spores, were found to be

susceptible. It is the conclusion of the authors that while

injuries to the stem are responsible for a certain amount of

infection, the commonest points of entry in new infections in

India are undoubtedly the shoot and root eyes at the nodes.

For the production of spores which may give rise to new
attacks or extend infection already existing, importance is

attached to the form occurring on the leaves. Spores from
both stems and leaves were found to be capable of infecting

uninjured leaves under favourable conditions, though infec-

tion takes place much more readily where slight wounds such

as are commonly made by insects occur.

Although the upper portion of the cane ia richer in

glucosBj which favours the growth of the fungus in cultures,

it was found that it was not when planted more liable to

infection. Thus there is no objection from that point of

view to the planting of tops
—a measure which may be found

advisable when healthy setts are required.
A reference to Rind Disease raises the old question as

to the parasitism of Melancmiiuiu. sacc/iari, mention being
made of Lewton-Brain, Cobb, and Edgerton as having revert-

ed to the older view that this fungus is the active agent in the

disease. The present writer is not aware of the publication of

any experimental results at all adequate to support this opinion
against the evidence which has accumulated in favour of the
view put forward by Went and Howard that ColletotricMim

_falcatum is the real cause. Since the cultivation of seedling
canes has become general in the West Indies, rind disease
has had little more than historic interest. In Barbados
where the affection known by that name was very severe,
Melancoiiiu-in '<acchari is still universally present on

damaged canes, the greater number of which have been severe-

ly weakened or killed outright by moth borer; while the

periodic attempts made by planters here and there to return
to their old love the Bourbon cane are regularly defeated by
Colletotricltum falcatuai, which is extremely rare on the

seedling varieties. Published evidence of this may be found
in the report of the Local Department of Agriculture,
Barbados 1910-11, page 46.

The same authors in No. 6 of the same series describe

certain new sugarcane diseases met with in India. The first

is a wilt due to a fungus which receives the name of

Cephalosporium saccliai-i. It is very similar in its effects

to Colletotriciium falcatiun, and like that fungus produces
a reddening of the cane pith; but instead of bright red

patches and streaks broken by transversely expanded white

areas, there is a diffuse purple or dirty red colouration in

which brighter red vertical lines mark the position of the

bundles. The tendency of the colour to become muddy at

an early period is its most strongly marked character and
serves to distinguish the disease. In old cases the red

almost disappears, being replaced by an earthy brown. The

pith dries up and becomes hollow.

Inoculation experiments showed that the fungus
cannot penetrate the unbroken rind of the internodes, but
the adventitious root eyes can be easily infected. It was
also found to be capable of entering through the planted
setts. Wound infection through borer holes is far more
common than with Colletotrichum.

The disease is found over a large part of India and as

a rule seems to accompany red rot but may occur unmixed.
So far as has been observed, the infection is not virulent;

spread within the cane is gradual and communication from
one plant to another slow.

It may be noted here that a Cephalosporium has been
noticed to occur in the West Indies on pieces cut with the

usual precautions from the interior of diseased canes.

The second disease is known as collar rot and des-

cribed as due to a fungus of a new genus and species of the

Sphaerioidaceae. The symptoms outwardly resemble those

of red rot so far as the withering of the top is concerned

On splitting, the upper part is usually pithy and dry in the

centre. Lower down, the pith may be still juicy but has

a curious translucent watery appearance; still lower the

central portion may be brown while red streaks or patches

may often Vje seen, especially at the nodes. The roots

arising from the basal nodes are usually blackened and rotten

and the appearance suggests that the disease enters the base

of the stem from the roots. The pycnidia develop in the

internodes under the epidermis, which becomes raised up and

ruptured by the roughly conical deep portion of the fruit

body, which is hollowed out into one or several cavities. The

spores are variable but fall into two types, the first of

which ia bicellular and brown, the second filamentous and

hyaline, usually without septa. The amount of damag
caused by the disease is unknown.

The third fungus described is named Ilelminthosporiiui

sacchari, and is a leaf spot very similar to, and possibly
identical with, Cercospora sacchari, Br. de Haan.
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LIVE STOCK NOTES.

CATTLE BREEDING AND DISEASES IN

EAST AFRICA.
An important article on cattle breeding in German East

Africa appeared in Der Tropenflanzer last year. This

has recently been abstracted in the Monthly Bulletin of

Agricultural Intelligence and Plant Diseases, from which

source the following interesting notes have been extracted.

Nearly all the cattle in German East Africa are Zebus.

They belong mostly to Bos zehu Africatiis, but some are

B. z. indicus. Among the African zebus, distinction has to

be drawn between those which have large horns and small

humps (VVatussi), and those possessing small horns and large

humps (Masai). The latter breed comprises animals which

characteristically mature late; cows are not bred from, in

fact, until they reach the age of two and a half years. The

bulls' and cows are full-grown between three and a half and

four and a half years, but still may go on developing until

they are six years old. The Masai zebu is a thrifty animal

and very resistent to weather and disease. The Masai cows

calve regularly every year and the milk production is

normally below 70 gallons per lactation period. The beef

production of a three-year-old steer is easily over 220 tt>.;

steers of five years of age give up to 440 B). of beef, and

those of seven years up to 770 lb. The weight of the hump
can attain 24 ft). The meat contains coarse fibres and is less

marbled than that of European breeds. The fat accumulates

chiefly below the skin and round the viscera. These zebus

are satisfactory draft animals.

The Watussi zebus are bred only by the tribe possessing

that name, and are a little smaller than the previously

mentioned animals, with the head and horns longer. A
characteristic ecanomic feature is their large milking

capacity, the yield from this breed being twice as great as in

the case of the Masai type. On the other hand, meat produc-

tion is poorer, and the animals are less resistent to epidemics

and other forms of disease than the Masai zebus. The

Watussi cattle are also less fertile and develop later than

the Masai animals.

As regards cattle keeping and breeding by the natives,

an improvement in the methods employed is generally

necessary. The account from which this information is taken

contains several interesting facts regarding native methods; for

instance, in some districts where water is scarce, the animals

are fed during the dry season on succulent banana stems.

One stem daily is considered sufficient for an animal in the

cow house.

Turning to cattle keeping and breeding by Europeans,

it is thought that it would be best for European graziers to

begin by improving the native breeds before trying to intro-

duce European blood. It has been found that European
cattle and their crosses have little power of resisting the

climate and the diseases peculiar to the country.

A few figures are given concerning the value of cattle.

The price of a steer, for example, yielding 440 R. of beef

varies from 25s. to 90s. according to locality. Cows make

a quarter or a half as much again. At Daressalam a gallon

of milk costs 2s.; at other places its price is from 2A(f. to \0d.

In conclusion it is advised that in the endeavour to

improve the native cattle, crossing between them and the

European animals should be practised only for the purpose
of improving the milk production. Even in this case the

crossing should be practised only by European farmers. The

great thing which needs attention at present is a general

improvement in the management of the animals.

Having given some account of the classes of the animals

that are to be found in German East Africa, it may be

interesting to add in continuation a few notes on the

veterinary conditions obtaining in E=ist Africa. Such infor-

mation is contained in a recent report on the Department of

Agriculture of the Uganda Protectorate for the year ending
March 31, 1913. The most serious diseases in the Protec-

torate are Rinderpest and East Coast fever. In the case of the

former, immunization by the 'mixed" method has had satis-

factory results, and an outbreak in eastern Busoga was

entirely stamped out by means of it. As regards Trypano-
somiases, the most serious parasite is T. Pecorimt. It is

a curious fact that the Eastern Province districts are free

from these diseases, although the cattle of this district are

just as susceptible as those of Buganda. It is not believed

that there is anything in the distribution of the various

species of biting flies in either Province which would in any

way account for the absence of this infection in the Eastern

Province herd. One possible explanation is that in the

uninfected district there is no big game, whereas, on the

other hand, big game, and particularly buffalo, are very
numerous and very widely distributed in Buganda.

As regards the diseases of animals other than cattle, mange
in goats is responsible for a number of deaths in many parts.

Mortality among sheep and goats is also occasioned by
parasitic gastritis. Amongst mules, and to some extent

amongst horses, lymphangitis is widely prevalent. If treat-

ed in the earliest stage, the progress of this disease can often

be arrested. British East African jackals have been reported
to have died from rabies, and the necessary restrictions on the

importation of dogs have been imposed. Piroplasmosis

amongst dogs has been successfully treated by the injection of

Trypan blue.

In conclusion it may be stated that the principal work
of a routine nature that is being carried on ,in British

East Africa is the inoculation of cattle and suppression of

rinderpest. It is interesting to add that in the report under

consideration no reference is made to tuberculosis; and since

in German Eist Africa we learn that the number of cattle

attacked by tuberculosis is under one per thousand, it may be

concluded, with a fair degree of certainty, that tuberculosis is

not such a serious disea.se amongst domestic animals in East

Africa generally as it is amongst those in temperate countries

or even in the more established parts of the Tropics, like

the British West Indies.

Banana Meal for Pigs. -An interesting note appears
in the Experiment Station Rnord (Vol. XXIX, No. 6) on the

nutritive value of banana meal for fattening swine and the

influence on the quality of the dressed carcase. These experi-
ments have shown that the food under consideration is

highly digestible, especially when prepared from ripe banana.

It seems to have a special influence on the muscle fibres,

rendering the flesh and the fat of a softer consistency than

where the hogs are fed on potatoes. Banana meal as will ))e

found by reference to an article dealing with the banana on
another page of this issue, is rich in starch and carbohydrates

generally, but low in fibre and fat, and as the protein content

is not large, it should be fed in conjunction with protein-rich

feed, for instance cotton seed meal. It would be interesting
if feeding experiments could be conducted with a ration

containing banana meal as the dominant ingredient with-a

view to the accurate and practical determination of the value

as a food stufl:" of this produce, which on banana plantation.?

is available for being dealt with as a by-product.
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MARKET REPORTS.

London.—The West India Committee Cieculae,

January 27, 1914; Messrs. E. A. de Pass (k Co.,

January 10, 1914.

Akrowroot— .3jf/.
to 4id.

Balata—Sheet, 2, si; block, 2/0| per lb.

BsESWAX—£8 15.<.

Cacao—Trinidad, 60/- to 71/- per cwt. ; Grenada, 58/-
to 61/-; Jamaica, 56/- to 61/-.

Coffee- -Jamaica, 52s. to 82s.

Oopra—West Indian, £30 10s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 17^d. to 20irf.

Fruit—No quotations.
Fdstio—No quotations.
Ginger—Quiet, 32/6 to 62/.

Ibinolass—No quotations.
Honey—No quotations.
Lime Juice—Raw, Is. 2(/. to Is. id; concentrated, £25; otto

of limes (hand-pressed), 8/6.

Loowooo—No quotations.
Uace—1/7 to 2/K.

Nutmegs— 5|d. to 7d.

Pimento—2r/. to 2,^rf.
Rubber—Para, line hard, 3/2; tine soft, 2/8^; Castilloa,

1/8 per ft.

Rum—Jamaica, 2/4J to 5/- per gallon.

New York.—Messrs. Qillespik Bros, di Co., January

9. 1914.

Cacao—Caracas, 13|c. to 14fc.; Grenada, 13c. to 13^c. ;

Trinidad, 13ic. to 13|c. ; Jamaica, 11 jc. to 12ic.

Cooo-NUTS—Trinidad and Jamaica, selects, J28'00 to"i33'00;

culls, 816-00 to $18-00 per M.
Coffee—Jamaica, ll|c. to 14Jc. per ft.

Ginger—8c. to lie. per ft.

Goat Skins—Jamaica, 50c. ; Antigua and Barbados, 45c. to

48c. ; St. Thomas and St. Kitts, 42c. to 45c. per ft.

OmAPE Fruit—Jamaica, $2-50 to $3-00.

Limes—Ko i|uotations.
Maoe—50c. to 54c. per ft.

Nutmegs—llO's, 12^c.
Oranges—Jamaica, $1-25 to $1*50.

Pimento—4c. to 4Jc. per ft.

Sugar—Centrifugals, 96°. 3-20c. to 3-23c. per ft.; Musco-
vados, 89'. 2 70c. to 2-73c.; Molasses, 89°. 2'45c. to

2 -48c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant di Co., February 2,

1914.

Cacao—Venezuelan. $13-00 to $1325; Trinidad, $12-75 to

$1300.
Oooo-NUT Oil—$106 per Imperial gallon.
Coffee—Venezuelan, 16c. per ft.

Copra—$5-25 per 100 ft.

Dhal—No quotatioii.s.

Onions—$3-50 to ?".-75 per 100 ft.

Pkab, Split—$0 0(1 per bag.
Potatoes—English $1-00 to $1-20 per 100 ft.

Rioe—Yellow, $5-10 to $6-30; White, $4-70 to |4-80

per bag.
Sugar—American crnshed, no quotations.

Barbados,—Messrs. James A. Lynch & Co.. Ltd..

January 24, 1914; Messrs. T. S. Garraway (b

Co., January 17, 1914.

Arrowroot—$4-50 to $5 00 per 100 ft.

Oaoao—$12-00 to $12-50 per 100 ft.

Coco-nuts—$24-00.
Hay—$1-50 to $1-60 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $48-00
to $50-00; Sulphate of ammonia, $8200 to $85-00
per ton

Molasses—No Quotations.

Onions—$2-87 to $6-00 per 100 ft.

Peas. Split—$6-00 per bag of 210 ft.: Canada, $3-05 to

$4-00 per bag of 120 ft.

Potatoes—Nova Scotia, $100 per 160 ft.

Rioe—Ballam, $520 to $535 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $4-00 per 100 ft.

British Guiana.—Messrs. Wietino ii Kichtkr, January

31, 1914; Messrs. Sakdbach, Parker & Co., Jan-

uary 30, 1914.
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The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price 1». each. Post free, Is. 2d;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each ; Post free 2s. 8d, wherelcomplete. (Ill, 2.

IV. 3; and V, 2 and 3 are out of print.)
Volume XIII, Xos. I and 2. No. 3:—Containing Papers on Rubber: Rubber Experiments in Trinidad and
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Castilloa Rubber in Dominica, by Joseph Jones and G. A. Jones: Notes on Cultivation of Para Rubber,
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PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on BUgar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

No. 13, price id.
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No. 26, price id. ;

Sugar Industry

Seedling and other Canea at Barbados
In 1900. No, 3, price 2d.; in 1901,
in 1902, No. 19, price id.; in 1903,
in 1904, No. 32, price id.

Seedling Caues and Manurial Experiments ak Barbados,
in 1903-5, No. 40, price 6d.; in 1904-6,' No. 44, price 6d.;
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.;
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Manurial Experiments with Sugar-cane in the Leeward Islands,
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.;
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.;
in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.;
in 1908-9, No. 64, price 4d.; in 1909-10, No. 68, price 4d.

Sugai-cane Experiments in the Leeward Island.s,
in 1910-11, price Is.; in 1911-12, price- Is.

General.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price
4d.

;
Part II., price 4d.

(14) Screw Worm in Cattle at St. Lucia. Price 2d.

(15) Plain Talk to Small Owners. Price 2d.

(17) General Treatment of Fungoid Pests. Price 4d.

(18) Recipes for Cooking West Indian Yams. Price 2d.

(25) Ground Nuts in the West Indies. Price 2d.

(28) Barbados and Porto Rico Molasses. Price 3d.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d.

(35) Information in regard to Agricultural Banks. Price id.

(37) Cultivation of Oranges in Dominica. Price 4d.

(41) Tobago, Hints to Settlers. Price 6d.

(43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

(54) Fungus Diseasas of Cacao and Sanitation of Cacao Orchards.
Price 4d.

(55) Millions and Mosquitoa. Price 3d.

(58) Insect Pests of Cacao. Price 4d.

(60) Cotton Gina, How to Erect and Work Thera.

(61) The Grafting of Cacao. Price 4d.

(65) Hints for School Gardens, Fourth Edition.

(69) Hints to Settlers in St. Lucia. Price 6d.

(71) Insect Pests of the Lesser Antilles. Price Is.

(72) Lime Cultivatiim in the West Indies. Price

Price id.

3d.

9d.

(73) Root Borers
Price 6d.

and other Grubs in West Indian Soils.

The above will be supplied post-free for an additional charge of ^d. for the pamphlets marked 2d., Id. foi thosa

marked id., and l|d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. Postage for No. 71, id.

The ' AGRIOULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

3i. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, aa

issued—Price 4s. each.—Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes
can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.
All applications for copies are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents- for the sale of the publications of the Department :

—
St. Vincent: Mr, L. S. Moseley, Agricultural School.

St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Dominica: Mr. J. R. H. Bridgewater, Roseau.

Montserrat : Mr. W. RoBSON, Botanic Station.

Anitgua: Mr. S. D. Malonb, St. John's.

St. kitts : The Bible and Book Supply Agbnot, Basaeten*.

IJevit : Messrs. Hcwell, Bros., Charleitown.

London: Messrs. Dulau k Co., 37, Soho Square, W.
Barbados : Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Educational Supply Company, 16, King

Street, Kingston.
British Guiana: The 'Daily Chronicle' Office, Georgetown.
Trinidad: Messrs. Muir-Marshall & Co., Port-of-Spain.

Tobago: Mr. G. L. Plaoemann, Scarborough.
Grenada : Messrs. T'los. Lawlor it Co. St. George.
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THE BEST MANURES FOR COLONIAL USE

OhlendorfiT's Dissolved Peruvian Guano-—-^or sugar-cane and general use

Oiilendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and all other high-class Fertilizers,

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.

London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A, Lynch & Co., Ltd., Bridgetown.

PURE RAW
Linseed Oil

Stocked in casks or in cases of 10 gallons eaoh,

Special quotations made for exjwrt trade

on ap2)licaiion to:—
THE BARBADOS CO-OPERATIVE

COT^TON FACTORY, LIMITED,
BRIDGETOWN

DEPARTMENT OF AGRICULTURE, TRINIDAD AND TOBAGO.

The thirty-first anmiiil sale of Stock will be held at the Gov-
eninient Farm, Trinidad, on Fridaj- February 20, 1914atl.30p.iii.

The list comprises 86 head of cattle including:
—

ZEBUS: Pure, Three-quarter and Half-bred.
HOLSTKINS: Half-bred.
EtD POLLS: Half-bred.
JERSEY BULL: Half-bred.
^YORKING OXEN:

oZso POT'LTRY: Rhode Lsland Reds, Plymouth Roelcs,
Black Minorca.s and Gveat Kind Pigeons.

Tlie thorough-bied Stallion "SKYE" (aged).
A Filly (1 year and 7 months) by "MARAT."

Catalogue.- will bo supjjlicd on application to the

ACTING DIRECTOR,
Department of Agriculture,

Port-of-Spain, Trinidad.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIII, No. 4.)

Containing papers on the following subjects:
—The

\Vindward and Leeward Islands Considered in Relation to

Forestry, by Francis Watts, C.M.G., D.Sc, F.I.C., F.O.S.;
Stomatal Characteristics of Varieties of Sugarcane, by W. R.

Dunlop; Cane Syrups or Fancy Molasses, by H, A. Tempany,
B.Sc, F.I.C.; Report on the Prevalence of Some Pests and
Diseases in the West Indies during 1912, by H. A. Ballou,

M.Sc; Recent Trials with Cotton in Grenada, by Gilbert

Auchinleck, B.Sc, F.C.S.; A Plea for Citrus Cultivation in

St Lucia, by A. J. Brooks, F.C.S.; The Tuberculin Test in

the West Indies, by P. T. Saunders, M.R.C.V.S.

Pamphlet No. 73:—

ROOT BORERS AND OTHER GRUBS IN
WEST INDIAN SOILS.

Illustrated with original photographs. Price 6d.

Post free, T^d.

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados.
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WEST INDIES
TO

Panama GanaS, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & La Guaira: and Demerara),

Puerto Colombia. Cartagena, Colon (for Panama Canal and Pacific Portsi, Jamaica,

Antilla & New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts, Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Brazil, Uruguay & Argentina,
V ia Soain, Portugal. Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Oai\e^ry Is1ai\<1s, Me^deira^.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c..

During SL*mmer and Autumn.—From £1 a day.

THE ROYAL L STEAM PACKET COMPAi^JY
Head Office : 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Ar.tiiia, New Vork, Buenos Aires, Rio de Janeiro, Madrid, etc.
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LIME CULTIVATION
IN THE

WEST INDIES.
ISSUED BY THE COMMISSIONER OF AGRICULTURE.

THE JOURNAL OF THE ROYAL SOCIETY OF ARTS^ states:—'To those interested in the lime indus-

try this little volume (which forms ISTo. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri-
culture for the West Indies) should prove invaluable.'

!-,\; THE DEMERARA DAILY CHRONICLE (British Guiana), observes:—'An interesting and instructive book-

let on the subject of lime cultivation . . . contains an abundance of valuable information regarding the production of

lime oils, citrate of lime, etc'

(Second Notice):
—

^'Pamphlet No. 72, with up to-date information concerning the lime industry is very oppor-

tune, as apart from Dominica and Montserrat, the pcssibilities of lime growing have appealed powerfully to St. Lucia,
Trinidad and British Guiana. We are confident that those engaged in the industry in this Colony will welcome this

little volume.'

THE DOMINICA GUARDIAN says:—'Our thanks are due to the Imperial Department of Agriculture for

the West Indies for their Pamphlet, No. 72, which is an exhaustive summary of all that is up to the present known of

the lime, its culture, products and commercial value.'

THE Ci.47?/0.y (British Honduras) states:—'We reproduce below an extract from a Pamphlet issued by
the Imperial Department of Agriculture for the West Indies. . , . and we propose publishing from time to time

further extiacts
'

THE INTERNATIONAL SUGAR JOURNAL •— 'This comprehensive handbook.'

To be oMained from all agents for tlie sale of tlie publications of the Department,

price M„ post free Ik?.

ASK US
FOR

lEEORlATION ON TEOPICAL A&SI CULTURE.

We don't know it all, but we are in touch with the best thought and practice throughout
the Tropical World. Send for Our Books on:—

Sugar-cane Fertilizer Guide

Cacao Miscellaneous Economic Plants

Coffee Orange
Cotton Pine-apples

Tobacco, etc., etc.

THEY ARE WORTH READING AND WS SEND THEM FREE IN.ENGLISH ORISPANISH,

GERMAN KALI WORKS,

2, St. Vincent Street,

Port-of-Spain,

Trinidad.
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Wanted : A Tropical Agricultural

Note-Book.

T has been wisely said thut the gre.at art in

remembering is to make notes, and it is

(becoming very clear that sooner or later the

progressive agriculturist of the Tropics will have to

take this saying to heart. The number of facts and

figures which are accumulating in tropical agriculture

is astounding, and what is even more oi'er-powering, is

the circumstance that their reconlance is so scattered.

This can be appreciated by merely glancing at the

different references in italics which appear in nearly

every column of this journal. It is evident, therefore,

that a useful purpose would be served if all the more

important and firmly established results could be

grouped together in tabular form within small com-

pass. This is the idea of the tropical agricultural

note-book which forms the subject of the jiresent article.

The question might be raised—Is it yet worth

while to take action, considering the want of precision

in regard to a large nimiber of existing results/ How
are we to tabulate definite statements of general

application about the fermentation of cacao or the

preparation of plantation rubber, or about the para-

sitology of many of our ])lant diseases' It must be

confessed that if one ventured beyond the realms of

'probabilities' and 'local conditions' some of the largest

tields of interest would be left behind: but still in the

'certainties' we should find quite enough facts to

produce a very respectable compendium of widely

applicable information. One essential thing to remem-

ber is that in an agricultural note-book there is no

room for discussions nor for contradictory results.

Another feature of the project which would necessitate

careful consideration is the circumstance that a large

number of results, though thoroughly established, are

applicable only in certain countries. This opens up

questions as to whether it would be best to produce

a book of general information for a certain part of the

Tropics or for the torrid zone as a whole, or again

whether a note-book should be compiled relating to

one crop alone. It all depends upon whether the

utilitarian or the educational aspect is to receive

first consideration. Personally it is the opinion

of the writer that the educational side should

be regarded as paramount. 'J'his need not detract

from the book's practical value but only limit

the extent to which practical details could be entered

into. The principal aim would be to focus knowledge,

and to bring comparable results side by side. A better

idea of the possibility of compiling a book for general
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use throughout the Tropics, for which we think there

is a great need, can be got best by considering the

possible scope and arrangement of the contents.

The first section might be devoted to surveying
and mensuration data, including drainage and irrigation

formulae obtained under tropical conditions. This

could be conveniently followed or preceded by weights,
mea.sures and currency tables used in the different

tropical countries, including factors for conversion.

Data relating to steamship communication within the

Tropics would also be useful.

The machinery used on tropical plantations

comprises so large a subject as to demand treat-

ment by itself The more important rules and

formulae used in the central sugar factory, and

in the preparation of rubber, tea, coffee and citrus

products might be jiresented It would appear to be

impossible to avoid, in the arrangement of this data,

a geographical classification; indeed in the case of all

the other data the names of the countries to which the

facts are specially applicable would have to be stated.

Closely connected with machinery is labour. A
table showing the approximate cost of labour for the

more important operations in different parts would be

both interesting and generally useful; also notes

connected with languages, customs, and management.
This might be followed by concise information in

regard to estate records.

Leaving now what may be called the economic

side of the information, that devoted more especially

to natural science may be considered. Tropical soil

data is very widely scattered, and the bringing

together of tables of analyses would serve a particularly

useful purpose. This would naturally be followed by
manurial results with different crops, including a short

account of the chemical nature and action of fertilizers.

It would be necessary to deal with the cultivation

of each tropical crop separately. The data given would

include the names of the more common species and

varieties, soil and climate suitable, planting and

harvesting data, and average yields. In the case of

a crop like cotton for instance, considerable sub-division

would be required for the inclusion of American,

Egyptian, Indian and West Indian data. The diseases

and insect pests of the different tropical crops might
be best dealt with in a separate section, and as far as

possible in tabular form, with brief notes in regard to

remedies and control.

Live stock does not constitute a very important
tranch of tropical agriculture compared with the posi-

tion of domestic animals in the farming systems of tem-
perate countries. This is because it is only in a few

places in the Tropics that live stock are raised to
make a direct profit on. They generally represent
working capital. Still meat and milk have to be

provided, and labour has to be performed. A short
account of the different native breeds would be
useful, together with such results as have so far
been obtained in regard to crossing and selection.
Data is needed badly too, in connexion with the
mechanical power exerted by different animals when
carrying out various operations. The subject of

feeding, of course, is important, and tables showing the

composition of the various food-stuffs used in the

Tropics would be required. A few concise veteri-

nary notes on the common diseases and their dis-

tribution would not be out of place. There would
be scope in the book under consideration for a
few short, concise essays on miscellaneous mat-
ters. We have in mind subjects like fermentation,
the significance of the chemical analysis of tropical

products, weeds and weeding, green dressings, chemical
control of milk-supply and the like. Finally a section

presenting meteorological data would not be irrele-

vant. In this could be included an account of hurri-

cane warnings and the general rules of rainfall.

We have now sketched in outline the scope and

arrangement of the suggested publication. L"n-

doubtedly, from the practical point of view, the chief

objection to such a work would be that a portion of the

matter would not be of direct use to the planter of

any one particular crop. Although tropical agricul-
ture is the calling of specialists, there is at the same
time a large number of people interested in more than
one tropical crop, and even in the case of the purely
rubber or cane grower, for instance, it would be an

advantage to have matters of agricultural practice
and science compressed into a handy form for reference

at any moment.

As regards the use of such a book for educational

purposes there can be doubt. In schools and colleges
and in the work of Departments it would be invalua-

ble. It should be appreciated also by the general

trader, merchant and journalist. How long it would
remain sufficiently up-to-date one hardly dares to

think about, but one thing is certain, that in tropical

agriculture there now exists in wonderful confusion

a large number of unalterable truths which, though
their significance may be modified by subsequent

experience and research, their stability as facts can

never be undermined. Let them be gathered together.
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WEST INDIAN FRUIT.

CAYENNE PEPPER.
As the result of a letter recentlj- received from the

Fresno Countj- Chamber of Commerce enquiring for inform-

ation with regard to the planting, growing and harvesting of

Cayenne pepper in view of the experiments about to be

made in California, the following article has been prepared
as likely to prove of general interest, and to attract renewed

attention to the cultivation of peppers in the 'NN'est Indies.

Cayenne pods consist of the ripe fruits of various

species of Capsicum (N. O. Solanaceae) and cultural varieties

of these. The species are believed to be indigenous to

Central and South America, but are now commonly culti-

vated throughout tropical and sub-tropical countrie.s, large

quantities being grown for export in India, Xj-asaland,

Uganda, Sierra Leone, Nigeria, Japan, Turkey in Europe,
and elsewhere, whilst considerable quantities are also grown
for local consumption in these countries and in Spain and
southern France. Three types of these fruits come into

commerce, distinguished as large, small, and round, the first

two kinds being more common than the third. In the

south of England large pods are commonlj' known as

'Capsicums' and the small ones as 'Chillies', but in some

part.s of the country these names are used in the reverse

sense. (Bulletin of the Imperial Institute, Vol. X, 1912,

p. 57L)
In considering the different places where Cayenne pepper

can be produced, it should be borne in mind that they can

be cultivated successfully in temperate countries. In

England the annual kinds are sown from March to the

middle of April, under a frame. They can be planted out

when 2 or 3 inches high, and in June may be transferred to

a light, rich soil in the open garden. They flower in July
or August, and produce pods from August to the end of

September. The perennial and shrubby kind may be

wintered in a conservatory. {Kucydopedia Jiritannica,

Tol. V. p. 280.)
It is perhaps in East Africa and Zanzibar that the

greatest developments have taken place recently in regard
to the cultivation of Capsicum.-?. Nyasaland is of course

noted for its Chillie experts, though the area under

this crop fluctuates very much; but it is a good secondary

product, especially when there is ample Ubour at picking time,

as thi" operation is tedious and expensive. In Nyasaland
there is an increasing tendency to cultivate Capsicums in the

place of Chillies, as the cost of harvesting the former is lower,

and it is an easy matter to dry them in tobacco flue-curing
barns. Both crops are hardy in Nyasaland, and require

very little care in cultivation; they flourish in almost any
kind of soil; and grow especially well on rocky hillocks which

cannot be planted with cotton or tobacco. (Bulletin of the

Imperial Institute, Vol. IX, 1911, p. 386.)
An examination of the reports of many of the Agricul-

tural Departments in East Africa provides very little informa-

tion on the cultivation and harvesting of this crop; apparently
there has not been a great deal of experimental work done in

this direction. Most of the information that is available

relates to export statistics and market prices.

As regards the West Indies, in August 1904, a rjL.acre

plot was planted at the Antigua Botanic Station with Natal

Capsicums. It -was reaped from Novcinber to March, and

yielded 113 J S). undried. Ordinary red peppers and yellow

Nepaul were planted at the Nevis Botanic Station on -j„-acre.
The crop was dried, and 64 Bb. of dried Xepaul peppers were

sold in London at £2 lis. per cwt. A barrel of dried Nepaul

peppers sent later sold at £t per cwt. In the West Indies

the cultivation of Capsicums requires only ordinary care.

The land should be ploughed, forked, and if necessary
manured. The seeds are sown in a seed bed, and the seedlings

transplanted readily. They should be set out at about 2 feet

by 2 feet. Weeding, watering and moulding up may all be

required. The fruit begins to ripen in about four months.

{Afiricultural Neus, \o\. V, p. 405.)
When quite ripe the fruit is picked and dried quickly in

trays by sun and wind. They lose about 70 per cent, of

their weight on drying, about 2 per cent, by the removal of

their stalks before shipping, and 6 or 7 per cent, more by the

removal of discoloured specimens. Great care has to be
exercised in the matter of picking the fruit: only when
they are fully ripe should they be gathered, and it

is also necessary to remember that the careful removal
of Etalk.s and dirt may make a very great difference

to the price obtained. As an example of this, the case

may be quoted of a sample of Capsicum fruits grown in

Rhodesia which was submitted to brokers in London, who
valued the sample at 25*-. per cwt., adding that if the stalks

had been removed before shipment the product would have
been worth about 355. per cwt. (June 1912).

MANORIAL EXPERIMENTS WITH
COCO-NUTS.

The second year's results of the manurial experiments
with coco-nuts under the control of the Board of Agricul-
ture are described in the Bulletin of the Departinent o/

A'jriculture, Trinidad and Tobago (January 1914). After

pointing out the inadvisability of drawing conclusions from
the results of a single year the author states that in calculat-

ing the yield and cost of manuring per acre it was assumed
that there were seventy-five trees to the acre; also the price
of 'selects' was fixed at .'?25 and that of culls at $15 per

1,000.
In looking through the tables of figures it would seem

that the application of lime and kainit is likely to prove
a sound investment, for though the gain on the employment
of the manure is small (about •'?3 per acre on an average) it is

nevertheless fairly general throughout the series. In the case

of Table VI (Kings Bay estate, Tobago) it is noticed that all

the manured plots gave a larger increase than the average of

the controlled plots and the pecuniary results were satis-

factory. For instance the application of 2 ft. of superphos-

phate of lime and 1 lb. of sulphate of potash per tree gave
a profit on no manure of nearly $28 per acre. Two factors

have to be considered, however, when interpreting these

results, namely, that the rainfall was much heavier than in

the case of the other estates and also the trees were rather

younger (twenty-one to twenty-six years old compared with

thirty-one to thirty-six years old on the other plantations).

In order to render regular the germination of palm oil

seed {Elaeis f/itineensis), the Journal d'Agriculture Tropicale

(November 1913) quotes the following procedure as useful,

from Pflan-.er (No. 17, 1912): The fruit should be put
in a box and left for about a week. In due course

the temperature of the seeds will rise and fermentation

will set in. These seeds will germinate then very regularly.

The result is attributed in part to the disappearance of oil

which facilitates the entrance of the water necessary to the

development of the grain, and as well to the temperature
which seems to exercise a stimulating action on the

germination.
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ELEMENTARY TROPICAL AGRICULTURE. By
W. H. Johnson, F.L.S. London, Crosby dc Sons. 1912.

Price 3s. 6d.

Bealizing the importance of an early agricultural train-

ing to youths in the Tropics, the author in this book, has

attempted to provide a means of stimulating the teaching of

agricultural principles in West African schools, and in the

schools of the Tropics generally. The book is therefore

almost entirely educational, that is to say, a text-book; at the

same time a psrusa''
"t many of the chapters should prove

interesting and instr active to the practical planter.

The greater pai .. < f the subject-matter is not agriculture

but rather nature study. This to some extent makes the

title of the book mioicading. At the same time the cultiva-

tion of various crops 's not neglected, for the concise infor-

mation given in Chapter XII should not only be of great

assistance in school garden work but also to those who

require a few practical details in connexion with work on

the estate.

A pleasing feature of the book is the care which has

been taken to select easily obtainable material in the way of

plants for examination. For instance, in regard to the

structure of flowers, the cotton blossom is taken; in dealing

with roots, reference is made to the screw pine (Pandanus),
which is so common in swampy places in West Africa; and

again, in considering germination, the cowpea is select-

ed for demonstration purposes. The chapter dealing
with the seed is good, especially the section treating of

seed testing, where an ingenious experiment is described

showing the germination which results from cotton seeds

•own at different depths in a glass case filled with soil. The

way and the depth to which seeds should be planted is

a matter of more educational importance than is generally

recognized. Anyone who has had experience with school

garden work will know that the depth and the condition of

the soil is one of the first difficulties which the student has

to encounter.

The book under review contains a special chapter devoted

to the formation of the .school garden. This is immediately
followed by the section dealing with practical cultivation

already referred to. The book is well printed and illustrated,

and is to be particularly recommended for educational use in

secondary schools.

wide and important uses, the extension of which the present
insufficient output appears to be actually limiting. Although
the greater part of the book is devoted to estimates in

regard to land cultivation and machinery, several chapters
deal with cultivation including the preparation of the land,
seed nuts, manuring, pests and diseases.

The latter portion of the publication is devoted to the

coco-nut industry in the West Indies. The treatment of

this part of the subject appears to indicate that the author
has not a very wide knowledge of the conditions obtaining
in these islands, though the estimates given in this section

are interesting, particularly when compared with those

presented earlier in the book. It is instructive in this

connexion to compare the co.st of bringing into bearing
a plantation of 500 acres of coco-nuts in Malaya and in the

AVest Indies respectively. In Malaya the first year expendi-
ture is about £4,-j00; second year, £1,450; third year, £1,450;
fourth year, £1,170; fifth year, £1,100; sixth year, £930.
For the West Indies (Trinidal), we are told the following

figures may be taken as reprtoentative: first year, £3,300;
second year, £1,250; third vear, £1,475; fourth year,

£2,096; fifth year, £2,000; s xth year, £1,745. Compar-
ing these figures it is seen th;i' tbe first year's expenses are

rather less in Trinidad than in Malaya though in the fourth
and fifth years they are rather hi^Iier. In the Afn-iculturalXeivs,
Vol. XII, Xo. 299, an estimati -ams given of the expenditure
incurred for bringing into bcaiing a 2,500-acre coconut

plantation in the Philippines. .\1 though not strictly propor-
tional, some idea of the relatix" pxpenditure on a 500-acre

plantation there, can be obtained by dividing the figures by
five. Doing this, we get for the first year £1,900, and for

the succeeding four years respectively, £1,496, £1,354,
£982 and £1,380.

COCO-NUT CULTIVATION AND PLANTATION
MACHINERY. By H. Lake Coghlan and J. W. Hinchley.

Crosby, Loclivood <t Son, London, 1914. Price 3s. Qd.

The contents of this little book are principally confined

to the cultivation of coco-nuts in Malaya. It is a book
which is intended to provide information and advice to those

about to invest money in the coco-nut industry and should

therefore prove useful to intending capitalists at home and

to those actually managing land in the East. The author

proceeds first of all to show that coco-nuts are rvn attractive

investment and a staple one, evinced principally by the

circumstance that coco-nut products have such extremely

PLANTING IN UGANDA. By E. Brown, F.L.S.,
and H. H. Hunter, LL.D.; with contributions by Professor

Dunstan, C.M.G., F.K.S., and George Massee, F.L.S.,
London: Loiifjinaiis, Green tfc Co. 1913.

The authors of this book, who are engaged practically
in agriculture in Uganda, have realized the necessity for a
text-book providing reliable information in connexion with
the rapidly extending coffee, Para rubber and cacao industries

in the Protectorate. The book, it is believed, will prove of

great interest and value to intending settlers and it shows very
clearly what is not always appreciated namely, that tropical,

planting does not merely consist in establishing young trees

and then idly waiting for them to come into bearing. In
connexion with this point the remark made in the chapter

dealing with weeding and unkeep may be usefully borne in

mind: 'the more we apply the principle of gardening to all

our operations the greater our success will be.' It is shown
that the greatest concentration has to be given to the

perennial crops under consideration in order to prevent
deterioration and to place the produce when the time comes

upon the market in the most attractive condition possible.
In regard to the general contents of the work, the first

two chapters describe the physical features and agricultural

history of Uganda. Following this is a large amount of

matter devoted to the choice of land, nurseries, laying out

plantations, clearing and planting and the factory and

machinery. A large amount of attention is given to the

collection and preparation of the three crops with which the

book deals, and the actual business side of plantation

management in Uganda is represented by a chapter

embracing the various matters of office work including
methods of book-keeping.
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A special feature of the work under review is its

illustrations which are numerous and particularly good. A
useful feature in this connexion are the maps of the

Protectorate reproduced to different scales.

A-s remarked by Profe.ssor Dunstan in the introduction,

there may be many who will have ditlerences of opinion on

many of the views advanced by the authors, but those who
are attracted by the agricultural promise of Uganda, whiih,

it is hardly necessary to state, is extremely bright, will find

muih that is of practical guidance in this attractive publication.

CO-OPERATION.

THE DISEASES OF TROPICAL PLANTS. By
Melville Thurston Cook, Ph. D. 317 pp. +XI Macmillan

& Co., Ss. Qd. net.

This work deals in a general manner with the fungoid
diseases of tropical cultivated plants without entering into

a description of the causative organisms. There are intro-

ductory chapters dealing with the nature of disease, the

structure and functions of plants, and the classification of

fungi, while concluding chapters deal with prevention and

control, and with fungicides and spraying apparatus. The

book, to use the words of the author, 'is intended primarily
for the planter, but it is hoped it may be of some service to

the student.' Since the language, particularly of the intro-

ductory chapters, is that of the botanical lecture room, and

Bcientitic names are unsparingly used throughout, the planter
will himself need to be more than a little of a student to

appreciate it. The illustrations depict the general appearance
of diseased plants or plant organs. They are from beautiful

photographs, well reproduced. The book is capable of

supplying to students in or proceeding to the Tropics a good

general introduction to the study of tropical plant diseases.

Applied as a manual of the diseases of special crops, it is

somewhat less successful. The author quotes with approval in

hia preface the dictum of a correspondent that the time has

not yet come when it is possible for anyone to write a work on

the disea.ses of tropical plants, and the degree of truth in

this is illustrated in his own attempt. The present rate of

advance of our knowledge of the subject is such that the

amount of time required for bringing out a book is quite
sufficient to make it already out of date in important matters

before it appears. In the section on cacao, for example, the

Nectrias are dealt with at some length as the cause of canker,
while the discovery (1910) that they are secondary in their

nature, the real parasite being Phylophlliora Falieri, is indicat-

ed in a footnote. In dealing with disea,ses of the banana (in

three pages as against six for the 'Irish potato) no mention is

included of the important work on Panama disea.se by Drost

(March 1912) in Surinam—a research which has given us

most welcome knowledge of this important subject. Other

examples, of more or less importance, might be given, but

since the book is rather more than less up to date than

is usual in general text-books too much weight should not be

given to this criticism.

The book contains, under each crop heading, a summary
of the characteristics of the diseases of that crop, gathered
from a wide range of literature and apparently omitting little

of moment which had appeared at the time when it was

compiled. A list of references to the special literature of

each crop is given.
Considerable uncertainty is noticealile in the conclusions

respecting the causative organisms of sugar-cane diseases.

Some of this might have been avoided by an application of

the caution noted in the introduction as necessary in accepts

ing results obtained from material shipped to temperate
climates and there used for experiment under artificial

conditions

MUTUAL CREDIT IN INDIA.

The phenomenal success nf mutual credit in India
oan be appreciated from the following account taken
from the Journal of the Board of Agriculture of

England (.January 1914.). The profits since the com-
mencement of the movement, nine years ago, equal
nearly 8 per cent, of the total assets:—

The co-operative credit movement in India, of which
some account was given in the .Journal for February 1913,
continues to make remarkable progress, as will be seen from
the following statistics for the year 1912-13. The total

number of co-operative societies in India increased in that

year from 8,177 to 12,324; the total number of members
from 403,318 to .573,.536; and the total working capital
from £2,238,000 to £3,-562.000. ( )f these societies, 2.51 are

central societies, whose main object is to find capital for the

local societies; G91 are non-agricultural societies, most of

which have been established for the provision of credit

facilities among residents of towns, although a few have now
been started for co operative purchase and sale; the remain-

ing societies are agricultural societies formed among the

rural population and, as they are by far the most impoi-tant,
attention may be confined to them.

During the year the number of these agricultural
societies increased from 7, -562 to 11,382, of which 11,296 were

co-operative credit societies and sixty-three were societies for

the co-operative insurance of live stock. The number of

members increased during the year from 32.5,000 to 467,000,
and the working capital from £1,21.5,000 to £1,93.5,000.

During the year members deposited with the societies

£120,000 and repaid loans to the amount of £800,000;
deposits were withdrawn to the amount of £64,000; and the

new loans made to members amounted to £1,440,000.
The amount of interest received by the societies was

£148,000, while the interest paid on loans and deposits
was £91,000, thus leaving a margin of profit in in-

terest of £.57,000, or about 4 per cent, per annum
on the average amount out on loan: and as the charges
for establishment and contingencies amounted altogether

only to £13,000, or a little over £1 per society, there

was a substantial profit on the working of the year. During
the year the total assets of these rural societies increased

from £1,29.5,000 to £2,040,000, of which £1,720,000 was
out on loan to members (as comp;ired with £1,112,000 at

the end of the previous year). The liabilities of the societies

to persons and bodies outside them amounted to £1,386,000,

including £1,1 10,000 due to central banks and other societies,

£210,000 borrowed from non-members and £06,000 lent by
the Government in backward parts of the country, so that,
after deducting the.se liabilities to outsiders, the societies and
their members between them ended the year with net as.sets

of the value of £654,000 (as compared with £442,000 at the

beginning of the year). This represents the amount which
the establishment of these credit societies has enabled their

members to lay by in the cour.se of the last nine years. Of
the £654,000, £487,000 was due to individual members in

the form of share capital, deposits, and interest, and after

allowing for this amount and for some other small items, the

societies as such possessed £159,000, which represents their

profits to date from the commencement of the movement, and

equals nearly 8 per cent, of their total assets.
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COTTON.

WEST INDIAN COTTON.

Messrs. Wolstenholme and Holland, of Liverpool,

R-rite as follows, under date February 9, with reference

to the sales of West Indian Sea Island cotton:—

A good business has been done in West Indian Sea

Island cotton since our last report. The sales amount to

about 350 bales and include St. Kitts and Xevis ITc^. to

20rf., with a few superior lots 2ld. to 22H, Montserrat 16^d.

to ISd., with a few bags at 19d., Barbados 17W. to 18fd
and St. Vincent, 20cZ. to 22d.

The demand entirely runs on the better quahties, the

medium and lower grades beicg very unsaleable owing to the

low prices at which Carolina Sea Island cotton is offering.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending January 81
,
is as follows:—

There is still a demand in the market for the odd bags

of Extra Fine at 26c. and Extra Fine off in colour at 23c.,

Lut sales are restricted by the very small offerings as there

is little remaining of these grades unmarketed.

Of the lower grades, say Fine and Fully Fine, there is

still' left in stock unsold about 200 bales to 300 bales, which

Tactors are holding at 2c. to 3c. advance.

There have been no further sales of crop lots, of which

there are remaining in stock about 500 bales to 600 bales

classing chiefly Fine and held at 23c. to 24c.

We quote, viz:—
Extra Fine 26c.

Extra Fine off^) g^e
in preparation/

Fully Fine 23c.

Fine 20c.

Fine A: Fully Fine"! 20c.
off in preparation/
Stains 17c.

Harmattan winds, but the bulk of the cotton is grown on
forest land, and the early Harmattan winds, unless they are

very continuous, have very little effect on the cotton grown in

the forest areas, as the soil retains its moisture better than on
the grass land.s.

A statement was submitted showing the amount of

cotton purchased in Lagos and Northern Nigeria during the

last four years, as follows:—
Cotton purchases in bales of 400 tti. each.

1910. 1911. 1912. 1913. Total.

= 14|i.

= ISJrf.

= 13Jd
= llfd.

= ir^d.

= 10c?.

c.i.f., it 5 per cent.

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,

Manchester and Havre, up to January 31, 1914, were

3,100 bales, G,095 bales, and 3,769 bales, respectively.

Lagos 5,626 5,408 9,146 13,694 33,874
Northern Nigeria 179 2.627 1,610 4,416

.5,626 5,587 11,773 15,304, 38,290

NY-\sALAND. The native cotton crop during the past
season has been the largest the Protectorate has yet pro-

duced, and it is probable that the total crop will e.xceed

1,000 tons of seed-cotton, as against 130 tons four years

ago. The cotton has all been carefully graded under the

Government system, and the Government cotton markets,
which have been established in different centreSj have

proved a very great success.

The Association has purchased considerable quantities
both of native cotton and cotton grown by European planters,
which has entailed a large lock up of capital, as it has been,

impossible to transport the cotton for some months owing to

the shallowness of the Shire River. The transport facilities

will, however, be considerably improved on the completion of

the railway from Port Herald to the Zambesi early next year.

FINANCE. It was reported that since the last meeting
of the Council new capital had been subscribed amounting to

£330, bringing the total capital subscribed to date to

£470,500. The authorized capital of the Association is

£500,000, and it is hoped that the efforts which are being
made to raise the outstanding balance of £29,51^*0 will soon

be successful.

DEPARTMENT NEWS.
Mr. H. A. iJallou, ^l.Sc, returned to Jjarbados on

February 13, 1914, by the S.S. 'Briardene', from Mont-

serrat, after conducting investigations in that^ island

in connexion with insect pests of citrus jilants.

British Cotton Growing Association.—The

one hundred and twentieth meeting of the Council of the

British Cotton Growing Association was held at the Offices,

15 Cross Street, Manchester, on Tuesday, the 3rd February,

1914. The President (The Itight Hon. the Earl of Derbj',

G.C.V.O.) was in the Chair.

WEST AFEICA. The Association's Manager reports that

the crop this year will be considerably larger than that of

any previous year, and in the Lagos Province alone it is

probable that the crop will exceed 16,000 bales. The

present ginning capacity which the Association have in

Lacos will be quite inadequate to deal with such a large

crop, and for this year an electric light installation has been

.sent out, so that work can be carried on at night in case of

need. Arrangements are being made for a new ginniiig

plant to be sent out in time for the 1915 season. A certain

amount of damage has been done to the crop by the

At the third annual general meeting of the St. Vincent

Arrowroot Growers' and Exporters' Association held late in

.January, the 1913 committee was reelected and the

Association recorded its high appreciation of their sevices.

The attendance at this meeting afforded an illustration of the

strength of the Association showing a representation of the

ownership of about three-fourths of the cultivable land of the

colony and a similar proportion of the arrowroot cultivation.

(The St. Alncent Sentry, January 30, 1914.)

Particulars have just been received concerning a recent

work on the cultivation of the oil palm, published by Crosby,
Lockwcod it Son, London. The author is Mr. F. M.

Milligan, F.lt.G.S., plantation expert in the Congolese
section of the French West African colony and the Gold

Coast. Amongst many other matters, the formation of

a palm oil plantation is described.
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AGRICULTURAL ENGINEERING.

THE ADVENT OF A O^NE HARVESTER.
For many years much consideration has been given to the

possibility of devising some mechanical means of economically

cutting canes. It would appear that the most promising work

in this direction has been conducted by Mr. E. M. Cockrell in

Louisiana. According to the Louisiana Pluntt r, it is con-

sidered probable that the Cockrell machine will be used

practically and industrially in harvtsting the next cane crop
in that State. The-history of the machine in question is

interesting At least six types have been constructed but

each year they have come back with imperfections remedied,

and at last it would appear that all that is now required is

a simple alteration regarding the gripping of the cut canes.

According to the reference quoted, several canes are grasped
at the moment of severance by a set of revolving circular

wire brushes. Of these brushes there are ten on each side.

The wires in the initial pairs are siilfer than those in the

subsequent ones, and herein lies what is regarded as the last

imperfection of the machine. With stilf wires on all the

brushes it was found that the cut canes were carried upwards
with a violence which broke a number of them against the

overhead apron; so slender wires were put on all the brushes

except the lower ones, with the result that in the case of

the four upper brushes, which are smaller than the otherc*,

there was not sufficient grip or engagement to hold the

passing canes tightly and some of them slipped down, this

-resulting in their being topped too high. It would appear
' that this can be readily remedied by the placing of .stiff

wires on the upper brushes, but as there is now no more

standing cane left in Louisiana for further experimentation,
another year must go by before the improvement can be

made and tested.

Whilst being carried upward and backward by the

revolving brushes, the cut canes are held perpendicular and

drawn into the topping knives— two sharp revolving discs—
where the foliage is removed; and since practically all sugar-
canes have the first ripe joint at the suae distance from the

top end, there is little difficulty in regard to setting the

topping gauge.

The canes after being topped drop to the ground. But

it is believed that it will be a simple matter to arrange for

them to fall into a cart or waggon attached to the harvester.

Some similar sort of arrangement must be made also in

connexion with the collection of the tops.

As regards its general working, the machine drives

through the heavy clumps of cane irresistibly, and the

'caterpillar' traction—this year's innovation— is specially

useful in making a short turn, the method being to slip one

side out of gear, so that it does not move while the other

side does, the result being an almost pivotal swing, within

a very restricted radius. At the recent 1913 trials carried

out at Reserve, the machine cut four rows of cane each about

900 feet long, containing a stand estimated as averaging
26 tons to the acre. The cane was all D.74 variety, which

is erect. The machine cut each row in less than fifteen

minutes.

A further account dealing with this cane harvester,

presented in the Louisiana Planter for January 24, gives
one to understond that Mr. Cockrell claims that each

machine will cut, top and strip somewhere in the neighbour-
hood of 300 tons of cane a day. A company has been floated

for the manufacture of the machines in New Orleans, and it

is stated that about October several of these will be ready

for work. It is Northern capital almost exclusively that is

going into the development of this enterprise. The Louis-
iana PlanUr thinks that the people of the South, directly
interested in sugar production, ought not to disregard, by
refraining from investing capital, the rich returns which ara
bound to result from the production of a successful ean^a

harvester.

Xo information is given in connexion with what
will be the probable initial cost and the running expenses
of the machine.

A Cane-Planting Machine.—The South African

A;/ricuUui-al Xews quotes from the Louisiana Planter in

regard to a cane planting machine, which seems to have been

successfully used in (Queensland. It consists of a box
to hold the plants. The axle is made .so that tha
box is fairly high from the ground, and attached to
the axle is another V-shaped axle, on the apex of which
is hung an ordinary swing plow, without the handles.
The plants are dropped through a leather conduit and fall

immediately behind the plough, through a space formed by
placing another plate parallel to the plough's original sida

plate. During the operation of planting, each cutting wa.-i

placed perfectly in line, and as the machine passed on, thei

earth fell in and covered them. This work was done with,

two horses, but with three it enabled a 10-inch furrow to ba

opened out in one operation, and planting could be carried
out on both journeys, without the necessity of marking out.

The machine weighs about 2 cwt. without the plough, anl
it is estimated that it can plant 2 acres a day as against;
1 ;ure by the old method.

New Uses tor Rubber.—The rapidly increasing
outturn of plantation rubber is necessarily stimulating
inventors all over the world to find new uses for this oroduct.
Information in regard to progress in this direction is presented
in the India Kuhhcr World in a special section. In tha
issue for November 1913, our attention was attracted by aa

ingenious way of securing window glass by the employment;
of rubber strips. The principle of the idea is that the rubber
takes the place of putty, the use of which has been customary
for many years. The sash windows are cut with inwardly
bevelled grooves to conform with the edges of the rubber

strips which hold the glass in place. When the glass is set

in the sash and the retaining strips are forced into position,
the parts fit tightly together, keeping out all moisture. Ona
advantage of this method of fastening is that the glass can
be removed at any time without the usual trouble and dirt

which attend the use of putty.
Another interesting invention of an equally simple bat

effective kind is a mallet of which the head is made of soft

rubber and the handle of hickory. It is capable of standing
a powerful blow, and there is no danger of denting or dam-

aging the material which is being worked upon. It will be
seen that this rubber mallet can take the place of the ordinary
wooden mallet and often of the steel hammer.

The year 1913 has proved the driest during the periDti
of fifty-two years that rainfall returns have been taken at

the Botanic Gardens, Trinidad. The total fall for 1913 Was

only 39-53 inches, nearly 10 inches less than that for 1912,
and 2.503 inches below the average for the last fifty-t:;o

years. In several parts of the colony, on the other hanJ,
1913 was a wetter year than 1912, namely in the West
Central and San Fernando and Princes "Town districts.

{B'lUftin of the Department of Affricultiwe, Trinidad aii.L

Tohago, -January 1914.)
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Further Note on Mai de Oaderas.

Since the article presented on page 7.5 was written,
the January number of the Journal of the Board, of

Agricidture of Britisli Guiana has been received, and
an article in this publication by Captain A. L. Farrant,

F.R.C.V.S., contains important information concerning
the mode of propagation and the treatment of Mai de
Caderas in South America. It is stated that in the

opinion of the writer Stomoxi/s calcifraus is at least

the chief means of the spread of the present epidemic
in British Guiana, though this has not been definitely
established. It is pointed out that in Paraguay and in

the Argentine portions of the Chaco, an animal known
as the Capybara {Hydroclmrus capyhara) or Qa.^Tmc\iO
is a source from which the tly or other carriers of this

disease probably obtain the virus. The animals in

question are attacked periodically by an epizootic of an
unknown nature. They lie about along the banks of

of the streams and die there. (Capybr.ra is the

waterhass of British Guiana, and is fairly common upon
some of the sugar estates at present affected with
Mai de Caderas.)

NOTES AND COMMENTS. confidential Advice.

Contents of Present Issue.

The editorial in this number deals with the subject
of a tropical agricultural note-book. The possible scope
of such a work is described and its uses pointed out.

On page 07 information is given concerning West
Indian fruit-producing plants. An interesting article

ajpears on this page dealing with the cultivation of

Cayenne pepper plants.

Under the caption Book Shelf, on page 68, several

recently published works are reviewed dealing with

planting, mycology and educational matters.

The Engineering Notes, on page 71, principall}-

comprise a description of the new American cane

harvester, which according to certain authorities is

likely to come into general use in Louisiana.

The new and important subject of the conversion

of liquid oils into solid fats by means of hydrogen gas
is discussed on page 73.

The Insect Notes in this issue (see page 74)

contain some new results obtained in regard to West
Indian termites or white ants.

The position of the Northern Islands in regard to

Mai de Caderas is discussed at some length on page 75

A further note on the subject will be found in the-

next column.

Fungus Notes, on page 7<S, comprise articles on

the green muscardine fungus in Samoa, and the

question of soil sterilization in relation to the control

of plant disease.

A statement was made by a West Indian planter
the other day, to the effect thac if he discovered a new
disease or even a sudden outbreak of one of the
common maladies amongst his canes he would not apply
for departmental assistance because he could not be
certain that the case would be regarded as strictly
confidential. Apparently the risk of injury through
publicity would be greater than the risk of material

loss by disease. The statement though not levelled at

any one in particular touches so important a phase of

departmental policy that it cannot be passed by
unheeded. As far as the West Indies are concerned
the attitude displayed by the remark in question has

always constituted a difficulty in the administration of

scientific advice and in the progress of research. But
it has always been respected and appreciated and in

general circumvented to the satisfaction of the average
client. In the case of the work of the Imperial

Department for instance, particularly the publication
wiirk, the avoidance of personalities is so great as to

invoke, at times comment on the part of those readers

who cannot be satisfied with the unimbellished truth.

As matters stand at present we fear that the

scientific adviser has to go to the crop, and he has to

go at a time when everything is astir—hence his visits

are noticed; if crops could be made to walk, or in any
other way rendered locomotive, it might then be

possible to invent a mycological Harley Street, where
consultations could be made productive of benefit and
enacted under conditions of the strictest secrecy.

The Way to Apply Manures for Cotton.

A correspondent to the St. Kitts Daily E.vprcss
calls attention to the statement made in the St. Kitts-

Nevis Report on the pjotanic Station, 1911-12, as

a result of many years' trials, that, 'in regard to

manuriai experiments with cotton, the results of the
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year under review, together with those of former ones,

indicate that the addition of artificial manures under

conditions existing nt La (iucrite (the Experiment
Station) has not been attended with remunerative

leturns". The writer maintains, apparently from

practical experiei ce, that the reason for the unbene-

ficial results lies in nothing more or less than the

circumstance that the fertilizers have not been applied
in the proper way. The correspondent states that the

method employee! of sowing the manures in drills

which consists in opening the soil around the plant
on the side of the cross-hole to the depth of about

li-incbes, and sprinkling the fertilizer around the plant
in these drills and then covering them with soil, is

wrong. It is mamtained that the root system of the

cotton plant in St. Kitts is essentially deep rooting,
and this circumstance together with the belief that

the manure being so near the suface is soon removed

b}" the labourer's hoe at weeding time, are put forward

as indicating the inefficiency of the method just
described.

As a matter of fact an extensive study of the root

system of the lotton plant in St. Kitts has shown that

the lateral root system which spreads more or less

horizontally in the light, sandy soil is developed to

a greater extent than the tap root: hence the plant is

to be regarded as comparatively shallow rooting com-

pare with cotton plants growing in stiff soils like those

of Antigua. This would appear ti> be a point in

favour ot the shallow application of fertilizers or rather

a point in favour of broadcasting.
The writer also states that a different procedure

is followed in the Southern Siiates of America, but be

does not say how this diHi'rs from the method adopted
in St. Kitts, nor whether it would be practicable to

introduce the method.

In looking up several references on the point
we find it stated in one of the cotton pamphlets
of the Khedivial Agricultural Society that when
the manure is large in amount, no advantage is

to be gained by spreading in the drill com-

pared vviih broadcasting, but when the cjuantity
is small there is an advantage in spreading it

along the bottoms of the furrows. Again in the

I'nited States De]partment of Agriculture Bulletin No.

33 on the Cotton Plant, the best mode of application of

fertilizers is summed up as follows: 'Fertilizers may be

indifferently drilled or broadcasted where they are

liberally supplied, but drilling is to be [preferred where

small amounts are employed.' Similar views are

expressed in (.'. H. Birkett's book on cotton. Since

large quantities were not used in the St. Kitts experi-
ments there would seem to be something perhaps in

the suggestion that the manures ought to be put in

more deeply.
In considering the subject broailly it must be

confessed that the letter which is responsible for this

article has raised a question which ought to receive

careful consideration, and it would be interesting if

trials could be maile with manures supplied to plots in

equal (piantities but in different ways. It is worth

while, in the present connexion, however, to bear in

mind that last year for the first time the application of

manures at La Guerite gave an increased yield which
would seem to show that the unbeneficial action in the

past has been due to chemical rather than mechanical
causes. ^loreover in former years the application of

manures at La Guerite to cotton has actually decreased
the yield in certain cases. If, as is suggested in the

letter, the manure is removed by the weeder's hoe,
how is the effect on the crop just described to be
accounted for'

Turning Liiquid Oils into Solid Fats

The far-reaching importance of any economical
method of converting a liquid oil such as cotton-seed

oil into a solid fat (of w'hich palm oil is an example)
can be readily realized when the prices of the two
classes of compounds are compared. The subject has

received considerable attention of recent years and

lately an article on the subject has appeared in the

Jh.dletbi of tlie Imperial Institute (October-December,

1913) which shows that the success which is attending
a new process now in vogue is likely to result in the

lowering of prices of certain of the harder natural

fats, for example palm kernel and coco-nut oils.

Without going into the chemical details of the

reaction tuo closely, it may interest the general reader

to know that the essential feature of the process is to

convert oleic acid (which is the chief compound in

licpiid oils) into stearic acid (which is found in solid

fats). The change is brought about by the simple

process of reduction (i.e. the addition of hydrogen,
hence reduction in the percentage of oxygen) accord-

ing to the following equation:
—

C,, H,,4 O, -I- H., = CisH.i^O,
( lleic acid. Hydrogen. Stearic acid.

It appears that the conversion of 2,000 tb. of

oleic acid into stearic acid would require about 14 tb.

or 2,.500 cubic feet of hydrogen gas. It may be added
that in the course of the reaction the presence of

,1 catalytic agent is required to facilitate the change.

(The catalyst is not affected by the reaction.)
We may end this brief note by quoting a few

of the conclusions arrived at by the Imperial Institute

in regard to the subject under consideration. 'A poss-
ible effect that at once suggests itself is the lowering
of prices of certain of the harder natural fats, e.g. palm
kernel and coco-nut oil?, which are largely used in the

manufacture of edible substances, while the demand
for liquid oils which lend themselves readily to the

process of hardening may reasonably be expected in-

crease with a corresponding increase in value

Liquid oils can be purchased at as low a price as £17

per ton for .Tapanese fish oil. It should therefore be pos-
sible to produce from this material a hardened oil which

should beat least equal in value to low grade palm oil,

namely £2(i per ton at a cost of about £22 per ton.

The tact that numerous firms of oil manufacturers are

interesting themselves in this process is sufHcient to

show that it is regarded as likely to prove profitable.'

It is yet too early to prognosticate, but an exten-

sion in the employment of the process may be reason-

ably exjiected to affect favourably West Indian cotton

yrowers.
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INSECT NOTES.

TERMITES OR WHITE ANTS.

Although termites, or white ants, as they are often

-called, are of common occurrence and the cause of a consider-

able amount of injury throughout the West Indies, yet but

little is known of these insects as regards their habits life-

histories, and even their identicy. The reasons for this are

perhaps to be found in the facts that termites are not often

serious pests of growing crops and that they usually commit

their depredations under concealment.

Nearly every resident in the West Indies is familiar

with the injury which these insects cause to furniture, the

timber of houses, sheds, palings and all wooden structures,

and with the curious tunnels through which certain species

pass along the exposed surfaces of walls, the trunks and

branches of trees, etc., while in certain localities the charac-

teristic nests of these insects are frequently to be seen.

Readers of the A;iricultwral News will remember refer-

ences from time to time to the occurrence in St. Kitts of

a termite as a pest of growing canes. In 1912, the Eato-

mologist on the Staff of this Department spent a consiiierable

amount of time in St Kitts investigating the insect pests of

sugar-cane, chief among which were the termites. At the

same time, collections of other termites were made in that

island and during .short visits in Montserrat and ntigua.

The material thus obtained together with other collections

by the Entomologist and the Agricultural Officers in other

islands was sent to the Imperial Bureau of Entomology for

study.
The material submitted for examination was found to

represent eleven species, ten of which were from the Lesser

Antilles, two being new to science, and one was from Porto

Rico. These eleven species are included in five genera.
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LIVE STOCK NOTES.

THE POSITION OF THE NORTHERN
ISLANDS IN REGARD TO MAL DE

CADERAS.
The question has arisen as to whether it is desirable

for the several West Indian governments of the Windward
and Leeward Islands to take steps for tlie prevention of
the introduction of infective sources of the equine disease
iiial de caderas (disease of the haunches) from British
Guiana and other South American countries. Definite

enquiry on this point was received some time ago from the
Government of Grenada and there can be little doubt that
it is urgent!}- necessary to give the matter careful consid-

eration, although since there have been no outbreaks in the
islands so far, the position is not to be regarded as

alarming.

The points which seem to require decisive opinion are
whether it is desirable to prohibit the importation of horses,
mules and asses from countries where the disease is known
to exist, or whether inspection at the port of entry may be
deemed to aflford adequate protection; also whether it is

necessary in this connexion to regulate the importation of
aniiiials other than horses, mules and u-=es. Before pro-
ceeding to put forward the opinions of the Veterinary Otticer
of this Departnient on the sulject, the attention of the
reader may be called to previous inform ition connected with
the disease which ajipeared in the Agncultiiral X'tws,
\ ol. XI, No. 304 (and former references).

In a memorandum recently forwarded to the Imperial
Commissioner of Agriculture, the Veterinary Officer

(Mr P. T. Saunders, M It.C.V.S.) puts forward his views in

regard to the points raised in the above paragraph. At the
commencement it is observed that, ^lI though the disease
is recorded as being confined to South America, cases of
the disease may have occurred in other places, as for instance
Barbados. It is a matter of considerable difficulty to

diagnose definitely Irypanosome diseases by means of the
symptoms alone, and cases which have been looked upon as
being surra might possibly have been mal de caderas.

The most important aspect to be considered is the
possibility of communication to the West Indian islands from
South America. The trade relations in live stock between
British Guiana and the West Indian islands are almost
negligible. The only e.\ample which appears to be more
or less constant is the sending of race hor.ses to the various
meetings held in the ditierent colonies. The danger here
would appear to be greatly minimized it the horses were
known not to have been in or near an infected area. Owingto the fact that the causal agent of the (iisea.se (Trypatiosoma
equina) is only to be found in the blood in any number
during the febrile stages and is absent in the later stagesor is to be found very rarely; and since the disease is prob-
ably carried by a biting tiy which can only convey the disease
when It has sucked blood from an animal in the febrile stage
(which 18 not of long duration though it is remittent)—fromthese considerations—together with the circumstance that
small areas can be mapped out as infected— it would seem
that the disease may be more or less easily controlled and that
the danger of communication is not great.

A very important matter in regard to the danger of
infection rests upon the idea that 'reserv-irs' may exist; that

is to say, animals other than equines may contract the disease
though they may not exhibit its symptoms. It will be
remembered that some time ago this was emphasized in (he
A;jricnlUa;d News and the classical example afforded by
iMalta fever was referred to. The most susceptible animals
in regard to trypanosome diseases are rodents, though many
other animals are supposed to be capable of acting as
'reservoirs in the same way. It would appear therefore that
considerable danger exists in Trinidad where cattle are
imported from Venezuela for slaughtering for meat. But it is

only rarely that animals are imported from British Guiana
or from the mainland of South America into the smaller
islands. Occasionally an animal is imported from Trinidad,
but iu this case it is probably from the Government Stock
Farm and the animals will therefore have been under close
observation for some considerable time. A circumstance of
a very pertinent nature, is the fact that in spite of close
communication with the mainland no outbreak has yet
occurred in Trinidad.

In considering the danger of infection in regard to the
duration of the disease it must be borne in mind that the
long duration makes an infected animal longer a source of
actual danger, and it is conceivable that the disease may pass
unnoticed until the paralysis of the hind quarters is evident,
whereat the animal is most infected at a period before that
symptom is exhibited.

From the point of view of disease prevention the most
effective action to take would be to prohibit the importation
of horses, mules, asses, cattle and small stock altogether from
South America, and, in addition, from those islands like Trini-
dad and Barbados which are in constant communication with
the mainland. But such a course does not appear to be
altogether desirable. For one thing the trade in live stock
would be completely at a standstill and the slow spread of
the disease in confined areas in Berbice would not appear to
warrant such stringent measures. .Moreover inspection at
the port of entry would preclude the importation of any
obviously diseased animal. It may be noted that legislation
is already in action in the case of Grenada for the prohibition
of the importation and slaughter of imported animals should
this be necessary.

In conclusion, Mr. Saunders recommends that the
importation of live stock should be prohibited from countries
known to be infected with mal de caderas, into Trinidad,
Barbados and the Windward Islands. Prohibition is unnecess-
ary in the case of the Leeward Islands because the trade in
animals between this Colony and South America is negligible.
It is not considered necessary to prohibit importation from
places where the disease has not occurred though they may
be in communication with infected countries. Incidentally,
however, in the case of every colony, great care should be
exercised in the matter of .sending race horses to the various
meetings.

Animals other than equines probably act as 'reservoir.s'
and it would appear to be desirable to prohibit their impor-
tation from places where mal de caderas is known to occur,
until further study of the disease shows definitely that they
are not grave sources of infection.

The fact that no outbreak has occurred in Trinidad
in spite of its close communication with the South American
countries, does not tend to lead one to regard the subject
under consideration as a very alarming one. Mr. Saunders in
fact seems to be rather undecided as to whether any very
stringent measures are yet really necessary or advisable if

they are going to interfere seriously with trade.
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GLEANINGS.

Ten coconut trees were damaged in Nevis during
October 1913 by lightning: they are now all rotting in

the bud.

West Indian botanists will be interested in Part IV of

Vol. XVII of the contributions from the United States

National Herbarium which comprises studies of tropical
American ferns.

Considerable activity is taking place in St. Vincent in

regard to the trial shipment of minor industry produce to

Canada. Eleven hundredweight of peeled, sliced and dried

cassava roots have been prepared for export, whilst i-ton

of local peanuts has already been sent.

The favourable weather in St. Vincent has recently
enabled the later planted cotton to yield rather better than
was at one time expected, but the average yield per acre will

be low. During January, the arrowroot was reported to be

ripening up and better returns were expected.

The lime trees began to flower in Dominica during
January. An interesting agricultural event of the month
was the visit paid by the Curator and Colonial Engineer to

certain estates in order to test the effect of dynamite on the

'hard pan' which exists beneath the surface soil of certain

lime fields.

The St. Lucia cacao crop is likely to be short owing
partly to the dry weather experienced in December and

J&nuary. As regards the lime crop, which is now practically

over, it is interesting to note that the export of lime products
for 1913 was approximately £3,072 compared with £1,08-5
in 1912, and £290 in 1911.

During January in the Virgin Islands, most of the cotton

growers were busy picking their crop. A very fair first

picking has been obtained, but with dry weather in February
the second crop is expected to be a small one. During the

month of January rain was measured only on four days and
the total fall was only 49 parts.

Owing to the dry season having set in, very little work
was done on the Grenada small holdings during January.
One or two of the allottees were noticed forking in between
the growing canes on their plots. This treatment, they
claim, reduces the effects of drought to a minimum and this

view appears to be borne out by the better appearance of

the crops so treated.

A work entitled The Preparation of Plantation Rubber is

reviewed in the Bulletin of the Im2:ierial Institute (October-
December 1913) where the book is described as the most

important contribution which has yet appeared on the

practical details of rubber production from cultivated Para
trees. The book should be in the hands of every rubber
estate manager.

An article appears in the Gardeners Chronide
(December 20,1913) dealing with lemon culture. A large
lemon tree in Sicily may produce 3.000 fruits in one year.
A local way of keeping lemons in good condition i.s by means
of salt. The fruit is placed in barrels and sea-water poured
over it every twenty-four hours for forty days. Thus salted
the fruits are sent abroad.

According to the Planters' Chronicle, the exports of
rubber from Ceylon during the seven months ended July
1912 and 1913 were as follows: 1912 to the United

Kingdom 3,943,6-5-5 fl).; to the United States 2,042,505Bb.; and
to other countries 975,649 lb.; for 1913, to the United

Kingdom, 6,468,257 tt)., to the United States, 3,723,904 lb.;
to other countries 2,350,546 lb.

In the India Ruhher World (February 1, 1914) refer-

ence is made to the manufacture of synthetic rubber in the
east of England. A small plant is now in operation, and it

is expected soon to produce sufficient artificial rubber for

practical test. So far the quality turned out has not been

satisfactory. Piefore the end of the year, a report on the
mechanical tests of synthetic rubber will be issued.

In Nevis, the cane crop has been suffering much from
drought, but the young cane crop is germinating fairly well
in some places. The cotton produced this season has been

favourably reported on, and a fair amount has been sold at

prices ranging from 19c?. to 21c?. per tt>. It is to be regretted
that growers are somewhat slow in pulling off the old cotton
even in localities where the crop has to be planted early.

A notice appears in the Chemist and Druggist (January
3, 1914) on the pamphlet on lime cultivation issued by this

Department. The greater portion of this review comprises
export statistics in regard to Montserrat. No mention is

made of Dominica as by far the chief citrus producing
island but it may be of course that there is some special
object in confining attention to the position of the industry
in Montserrat.

An interesting account of the trial of different varieties
of sugar cane is contained in the Annual Report of the
Bureau of Sugar Experiment Stations of Queensland, 1913.
In the experiments with seedling canes from the
Acclimatization Society, the Barbados seedlings in competition
with Queensland, Demerara and Mauritius plants easily
proved the most promising. B 3922 attracted attention from
an early stage.

A notice in regard to the newly instituted Leeward
Islands Scholarship appears in the Leeward Islands Gazette

(.lanuary 29, 1914). This is a Government scholarship of
£150 per annum tenable for three years at an institution to
be approved by the Governor. There are eleven compulsory
subjects including chemistry, botany and agricultural science.
The questions set in the case of the last-named subject will
have special bearing on tropical agriculture in the West
Indies.
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SOIL INVESTIGATION.

STUDIES IN SOIL TEMPERATURE.
The following article constitutes part of a lengthy

abstract published in the Experinvnt Station Record

(November 19 1"!). It embraces the results obtained

by C. J. Bouyouios in America frum the systematic

study of the factors icHuencing soil temperature.
Readers of the Agricultural JVevjs who are directly
interested in soil chemistry and physics should obtain

the author's puper {Michigan Sta. Tech. Bull. J 7), as

several original methods are described therein:—
It was found in general that the specific heat of different

types of soil, gravel, sand, loam, clay and peat, in dry con-

dition, did not differ very materially. This was true both

by equal weights as well as by equal volumes. The specific

heat of peat was about half as great as that given to it by
other investigators. The moisture content of these different

soils in their natural condition varied very greatly, and

since water has such high specific heat it made a tremendous

difference in their final specific heat.

'The heat transference in the different soils was

measured (1) in their dry condition, ("2) in their natural

state under laboratory conditions, (3) under field conditions.

It was found in all these three states that the order of heat

conductivity was the same. Gravel possessed the highest

heat-transmitting power, followed in order by sand, clay,

loam, and peat respectively. Convectional currents, molec-

ular diffusion, and distillation influenced very greatly the

rate of flow of heat, and consequently the values obtained

do not represent the true heat-conducting power of these

different types of soil.

'In field conditions the solar radiation tended to travel

with greater rapidity and facility vertically than horizontally.

'The study on radiation showed that color had no effect

upon radiation, which is contrary to the common belief, but

it had upon absorption: that the different types of soil

tended to radiate differently when dry, about the same and

more when well moistened and in their natural condition,

and that a dry surface or mulch reduced the radiation. In

the dry state, sand exhibited the highei^t radiating power,
followed by gravel, clay, loam, and peat, respectively. The

water, however, had by far the highest radiation capacity of

any soil either in the dry or moist state.

'When the temperature of the different types of soil (all

covered with a thin layer of the same kind of soil in order to

eliminate the factor of color and other factors) was studied

under field conditions, it was found that they all cooled and

froze about the same time in the upper (1 inches, but in the

spring they thawed and warmed up at different rates. This

was attributed to their different specific heats and to the

downward and upward trend of air temperature in the fall

and spring respectively. The gravel and sand thawed first,

followed by clay one day later, loam two days later, and peat
ten days later. The temperature of the fir.'-t two soils rose very

rapidly after thawing, while that of the others rose very

slowly. When the lower depths of the latter soils had thawed,

however, their temperature rose also quite rapidly and finally
reached the same degree of magnitude as in the former or

lighter soils, and all continued to have almost the same

temperature from then on throughout the summer, autumn,
and winter.

'This equal degree of warmth of all the different types

of soil during the warm part of the year and especially during
the summer season was believed to be due largely to the thin

layer of the same kind of soil with which they were all

covered. This thin layer of soil tended to equalize the
amount of heat that penetrated into these different kinds of

soils by eliminating the differences of their colour and by
equalizing, to a large extent, the amount and rate of

evaporation of their moisture.

'Of all the different types of soil, sand showed the

greatest amplitude and was followed by gravel, clay, loam,
and peat, respectively. The greatest monthly fluctuation for

all soils occurred in June and the least in February.

'The different meteorological elements played a great
part in the temperature of the soils, but on account of the

complexity of their behaviour it was dithcult to trace the
direct influence of all of them.

'The results from the investigation on the effect of organic
matter on soil temperature showed that the rate of thawing was
about proportional to the amount of organic matter present,
but that after thawing the temperature of the soils con-

taining '201, 3 32, 5-47, and 6 95, per cent, organic matter
was higher throughout the summer than the temperature of

the white sand and of the peat. The temperature of these
last two soils w.as about the same during the warmer part of
the year, but during the cold seasons the peat had a higher
temperature. The magnitude of the amplitude of all these
soils behaved in the same order as the average temperature.

'The conditions of cultivation, non-cultivation, and sod
had a very distinct effect upon the soil temperature. During
the winter all three plats had about the same temperature
with a small difference in favour of the sod. In the spring
the sod and uncultivated plats thawed first and the cultivated

plat about one day later, at the "inch depth. The temperature
of the sod plat rose several degrees above that of the other
two plats and continued to be in excess until the plants had
made a considerable growth, and then it dropped below that
of the two bare plats, and remained so throughout the
summer months; but when the cold period came the order
was reversed, the temperature of the bare plats fell below
that of the sod plat and continued to be lower throughout
the second winter. The temperature of the cultivated plat
rose slightly higher than that of the uncultivated, after thaw-

ing, and continued to be slightly higher than during the

early part of the spring season or up to about the middle of

May, and then the uncultivated plat became the warmer and
remained so throughout the whole summer. During the fall

both plats had about the same temperature with a slight
difference in favour of the uncultivated plat. The ditference
in temperature between these two plats was explained upon
the following general facts: (I) IJifferent rate of evapora-
tion, (2) dift'erent rate of heat conductivity, (3) difference in

temperature at the lower depths, and (4) the effect of the

dry mulch of the cultivated soil.

'Salt solutions had a very marked influence on the rising
and lowering of soil temperature. Different salt solutions of
the .same density or the same solution of different densities

raised the soil temperature considerably. Their influence

was also very pronounced on the rate and degree of lowering
of temperature, as well as on the rate of thawing.

'The different kinds of manure raised the soil temper-
ature differently

—horse manure the most, sheep manure the

least, and the cow manure intermediate. In every case the

greatest rise took place in the first three or four days. The
rise increased with the increase in quantity. The degree of

rise is probably insignificant for practical conditions.'
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FUNGUS NOTES.

GREEN MUSCARDINE FUNGUS IN

SAMOA.
The insect notes published on page 10 of the present

Volume of this Journal contained a reference to a fungus
discfivered in Samoa on the Iihinoceros beetle {Oryctes Rhi-

noro-os) which is a serious pest of coconuts in that island.

In the issue of Dcr Tropenjjflanzey for December 191.3

(Vol. XYII, p 660) Dr. Friederichs, Government Entomologist
of Samoa gives an account of the fungus and of its parasitism
on Oryctes. It turns out to be the now well-known fungus
Jtletarrhiziura anisoplioe. From the method of its occur-

rence, it is believed to be indigenous to Samoa,

although first discovered on the introduced beetle in

question. It was noticed that a number of the larvae in

captivity showed large, round, brown spots, and in about

a week the grubs were dead and covered with green

spoies. Healthy larvae brought into contact with them

tecame without exception infected and also died. The brown

spots mark the place of entry of the fungus. They are

not very sharply defined and are very variable in size; some-

times they are quite absent, a circumstance which may denote

infection with the food. The spots appear if spores are placed
on a slight wound produced by pricking the skin of the larva.

In most cases the diseased larvae become so full of the

mycelium of the fungus that they are converted into solid

bodies capable of being broken into pieces. At first the

mycelium is not e.xternally visible; later it forms a white

covering upon which the spores develop and soon enclose the

whole body in a blue-green layer.

When pupae were placed in infected material the

beetles emerged but were immediately attacked. Adult

beetles could be infected by inoculation under the wing
covers, though most of them died from the direct eflfects of

the wound. A large number of beetles kept in a kerosene

till in earth and leaves to which a number of dead beetles

bearing the spores had been added all died and were found

covered with the fungus. Whether they had lieen killed by
it, or whether it had merely developed on their dead bodies,

as experiments showed to be possible, is uncertain. The

production of spores on the adults is considerably hindered

by the hardness of the outer covering.
The fungus is so virulent that every larva which comes

in contact with the spores is infected and dies. The

laboratory in which these experiments were carried out

became so permeated with spores that it was found impossi-
ble by ordinary methods to rear the larvae at all.

Experiments were carried out to determine the

possibility of infecting larvae in the open. Earth containing
infected material was mixed with a heap of rotted cacao

husks and 200 healthy larvae introduced. Seventeen days
later the heap was examined and all the larvae were found

dead and covered with the green spores. Later observations

showed that the beetles readily resorted to the heap to lay
their eggs and that the larvae on batching were immediately
killed. The heap retained its full virulence for several

months. Parallel experiments in another district have given
the same results and it has further been shown that the

beetles leaving such heaps after laying their eggs carry the

infection to adjacent breeding places. It is recommended
that only well rotted cacao husks be used in constructing the

heaps, otherwise the heat generated is too great, and further

it la recommended that the heaps be covered with a layer of

earth in order to prevent distribution of the spores of cacao

canker from the husks.

SOIL STERILIZATION IN THE CONTROL
OP PLANT DISEASE.

The subject of soil sterilization has received a great
deal of attention lately, and although the explanation of
some of the effects produced is still the subject of consider-
able doubt, the effects themselves are already proving
of great value in practice. As yet the methods available
are too expensive for use except on relatively small quanti-
ties of soil, and hence are most adapted to the purposes of
the gardener.

Apart from any improvement in the fertility of the

soil, the elimination of parasitic organisms by one of these
methods may prove to be of great value to planters of those

tropical crops for which seed beds are used, whenever
trouble is being experienced with damping oti' or seedling
diseases, or where early infection with diseases of later life

is suspected. We give below, therefore, an extract from
a paper by L L Harter on Control of the Black Rot and
Stem Rot of the Sweet Potato published by the Bureau
of Plant Industry, U,S,D.A. (Circular 114), which gives
particulars of soil sterilization by two methods, involving
the use of steam and of formaldehyde solution respectively.

"Steam sterilization is preferable when possible. When
disinfecting hy steam, any system can be used that insures
the greatest efficiency with the least expenditure of time
and money. Efficiency, however, should be the first con-
sideration. It is a useless expenditure of time and money
to sterilize if it is not done thoroughly or, if after once

being thoroughly sterilized, the soil is allowed to become
infested by handling with shovels or by placing it in boxes,
etc

,
that have not been disinfected.

'Some system patterned after the following plan is

suggested by W. W. Gilbert and, with such modifications as

are necessary to meet local conditions, may be found feasible.

A stationary or portable engine must be available which
can stand a pressure of 80 to 100 %. of steam. If

a stationary engine is used, the soil must be hauled to the

engine for sterilization. In such cases it will be found
convenient to construct a strong box which can be

tightly covered, sufficiently large to hold 1, H or

2 tons or more of soil, with li- to 2-inch perforated
iron pipes (the perforations to be about three-sixteenths of

an inch in diameter and 6 inches apart on the under side)
laid in the bottom about 1 foot apart, which can be attached

to the engine by a pipe or steam hose. This is easy to

accomplish by connecting the parallel rows of pipes in the

box with a header having an outlet connecting with the

engine. This box should be loaded on a wagon and hauled
to the farm and filled; then brought to the engine and ster-

ilized and again returned. If there is any general demand
for soil sterilization, several completely equipped boxes will

be needed. The use of portable boxes is advisable merely to

protect against reinfestation of the soil after it is sterilized.

'It will be more convenient to have a stationary steril-

izing box and haul the soil to and from it in a wagon, if the

necessary care is taken to wash out the wagon box with
a formaldehyde solution before the sterilized soil is again put
in it. This method will save time, labour and expense. The
soil can then be brought to the engine, scooped into the box,

spread out 8 or 10 inches deep over the pipes, sterilized, and
returned to the wagon. Practically the same methods can be

employed if a portable engine is used to sterilize the soil on.

the farm.

'When the pressure is up to about the capacity of the

engine, probably 80 to 100 Bb., the steam should be
turned on by opening the valve about half way. Tlie higher
the pressure the drier the steam. The soil should be steril-



Vol. XIII No. 309. THE AGRICULTURAL NEWS 79

ized for about forty minutes after the temperature reaches

100°C. (2I2°F.). The thermometer should be placed in the

soil midway between the pipes.

'If it is impracticable or impossible to sterilize with

steam, it may be done by the use of a formaldehyde solution,

1 pint of formaldehyde (40 per cent.) to 24 gallons of water.

Formaldehyde is cheap and can be purchased at almost any

drug store. When the soil is to be treated with a formal-

dehyde solution it should be placed in a tight box or other

receptacle, and enough of the solution added to soak it

thoroughly. The application should be made at least two

weeks before the soil is to be used, in order to allow the

formaldehyde to evaporate. An occasional stirring of the

soil will assist in the escape of the gas. Disinfected soil

should be carefully protected to prevent infestation before it

is used. All instruments used in handling sterilized soil,

such as the wagon box, shovels, etc
,
should be disinfected.'

A very interesting article appears in the World's Work

^February 1914) entitled 'The Triumph of "tame" rubber',

written by Henry C. Pearson, editor of the India Rubber

World. It shows how the plantation of cultivated rubber

trees has moved the centre of production from Brazil to the

Malay States. The question is raised as to whether this

concentration of one crop in a limited area of the Tropics

may not result in the outbreak of a serious epidemic of

disease which will wipe out cultivated Hevea just as intro-

duced coffee plants were devastated in Ceylon.

WEST INDIAN PRODUCFS.

DRUGS AND SPICES IN TBE LONDON
MARKET.

Mr. J. R. Jackson writes on February 4, 1914, as

follows:—
As usual the month of .January opened with a small

amount of business owing to the holidays and stock taking,

and it was not till the Sth of the month that the drug
auctions were resumed, after a full month's interval, at this

first auction there was but very little demand for the pro-

ducts offered, and prices remained pretty much as they did

at the close of the old year, as the month advanced, however,

more activity became apparent, and at the close, it may be

said there was a decided improvement, both in demand, as

well as in the prices generally realized.

The principal changes in West Indian products have

been the lowering of the prices, at the beginning of the

month, of kola, nutmegs, and citric acid, the last of which

recovered itself towards the end, and mace, nutmegs and

lime juice all became firmer.

(JIXGEK.

,

At the spice auction on the 14th, 03 cases of Calicut

were offered, and 3-5 cases sold without reserve at 36s 6d.

to 37s. &d. for small cut; 800 bags of rough washed Cochin

were offered and bought in at 24s-., to 25<. a large number of

bales of Formosa were also bought in at 17s., and .50 bags of

African at 20s. per cwt. At the last auction on the 27th

.out of nearly 800 bags of Calicut offered, 183 were sold at

23s. per cwt. part wormy, another 20 cases of Calicut wera

brought forward and bought in at 42s. 6d. for small cur,
while 140 bags of brown Bengal were held at 20s. per cwt.

NUTMEGS, MACE, PI.MENTO AND .\RR0WRO0T.

At auction on the 14th nutmegs were in good supply,
279 packages of West Indian sold at the following rates: 6l's
to 7rs, Id. to 10.i<i. 72's to Si's, Qd. to7d., S3's to 9rs, -5^.7,
to 6id; 96's to lOG's 5hd. to 6d., 120's to 128's, 'jd. to ^d..
and 1.50's, o^d. These rates were about fcJ. per lb. dearer
than those of the previous month, at the last auction on tha

27th, 481 packages of West Indian were offered, and tha
whole disposed of at full rates 63's to 66's fetching 9d. ta

9ifZ. 70's to 7S's, eid. to lU, 78's to 96's, 5f to 6f/. and
9S's to 122's, 5hi. to o^d. Mace was represented at the first,

auction on the 14th of the month by 45 packages ot West;
Indian all of which were sold at full prices, fair to good palet

fetching Is. \0d. to 2s. Id. per t)
,

fair to good redJiih.
Is. 9d. to Is. ]0d., dark red Is. Id. to Is. Sd. and ordinary^
to fair 1.5. to Is. id. At the last auction on the 27th,
52 packages of West Indian were brought forward and soli'

at rates varying from Id. to '2d. per lb. dearer. At the
same auction 60 bags of Pimento were offered and .sold

at 2d. to '2ld. per tt). and 58 barrels of St. Vincent arrow-
root were otl'ered and bought in at 3|rf. per lb. for good
manufacturing.

It will be seen from the dates of the foregoing notes

that the spice auctions, dating from the beginning of tha.

new year, are now, and henceforth will be held,
'

only
fortnightly instead of weekly as heretofore.

SAESAPARILLA.

At the first drug auction on January 8, sarsapa-
rilla was represented by 14 bales of grey Jamaica and
11 bales of Lima-Jamaica. The whole of the former
were disposed of at Is 8c?. to Is. \0d per BE». for part coarse

to good fibrous. Of the Lima-Jamaica only 5 bales were
sold which realized Is. Id. to Is. 8d. per lb. for coarse and

part chumpy. A fortnight later, namely, on the 22ad,
there was no grey Jamaica brought forward, the ofieringa

consisting of 10 bales each of Lima-Jamaica and nativQ

Jamaica, none of the former was sold, being firmly held at

Is. dd., an ofter of Is. Sd. being refused. The whole of tha

native Jamaica found buyers at 10|c?. to 1 IJd. for dullish

to fair red, 9|f?. for dull yellow and fair red, and C)d. to "id.

for sea damaged.

KOI.A, LIME .tl'ICE, LIME OIL, CITRIC .iCID AND TAMARINDS.

At the first auction on January 8, kola was ia

abundant supply, 139 packages being ofi'ered and only 5S

sold, amongst them being 13 bags of West Indian which
realized 2|rf. to 2^c?. per R. for darkish to fair, principally

in halves. Some 45 bags of good bright Ceylon also ia

halves brought 3d. per B). Lime juice has been in fair

demand during the month, fair pale raw West Indian being
sold at Is. 3d to Is. id. per gallon. Of lime oil 10 casea

were offered at the beginning of the month and 4 disposed
of. Hand pressed Dominica fetching 8s. 3c?. and Wesi;

Indian distilled Is. 8c?. per tt. The month began with a very
limited demand for citric acid. Is. llfrf. per lb. being tha

price quoted and at the end of the month there was a slight

advance. At the first auction on the 8th, tamarinds were ia

good supply, 32 packages being offered but 12 only found

buyers at 12s per cwt. for fair dry Montserrat, in bond. Oa
the 22nd lO barrels of fair bright Barbados and 20 barrels

of East Indian were offered, the former were limited at 18s.

in bond and the latter at 15s. Qd. per cwt.
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MARKET REPORTS.

London.—Thb West India Committbk Cieculak,

February 10, 1914; Messrs. E. A. de Pass & Co.,

January 30, 1914.

Balata—Sheet, 3/-; block, 2/0] per lb.

Bkeswax—£8 OS. to £9.

Cacao—Trinidad, 62/- to 67/- per cwt. ; Grenada, 06/-
to 6l'/-; Jamaica, 56/- to 61/-.

Coffee- -Jamaica, 52s. to 82.'>.

Copra—West Indian, £29 10s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 17d. to 22(/.

Fkuit—No quotations.
Fustic—No quotations.
Ginger—Quiet, 34/- to 61/.

laiNOLASS—No quotations.
Honey—No quotations.
Lime Jujce—Raw, lli7. to Is. 4rf; concentrated. £21 10»,

t(i £25; otto of limes (hand-pressed), 8/3 to 8/6.

LooWOOD—No quotations.
Mace— 1/7 to 2/6.

Nutmegs— 5]rf. to 7i^.

Pimento— l};;f/. to 2,'jd.
Rubber—Para, tine hard, Sjlh] fine soft, 2/lOJ; Castilloa,

1/8 per ft).

Rum—Jamaica, 2/4 to 5/- per gallon.

New York.—Messrs. Qillkspib Bros, it Co., February

6. 1914.

Cacao—Caracas, 13ic. to 14jc. ; Grenada, 12|c. to 13c.;

Trinidad, 13|c. to ISic.
; Jamaica, 12c. to 12ic.

Cooo-NUTS—Jamaica, selects, $2800 to J29'00; Trinidad
selects $29C0 to $;!000; culls, J16-00 to ^17-00

per M.
Coffee—Jamaica, lljc. to 15Jc. per ft>.

Ginger— 8c. to lie. per ft.

Goat Skins—Jamaica, 50c.
; Antigua and Barbados, 45c. to

48e. ; St. Thomas and St. Kitts. 42c. to 45c. per ft.

0«APB Fruit—Jamaica, $2-25 to $3 00.

Limes—No (luotations.
Maoe—52c. to 65c. per ft.

Nutmegs—llO's, 12Jc.
Oranges—Jamaica, no (jucitntions.

Pimento— 2rf. per ft.

Sugar—Centrifugals, 96", 3'42c. to 3'48c. per ft.; Musco-
vados, 89*, 2 -920. to 2-9Sc.: Molasses, 89% 2-67c. to

273c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant & Co., February 16,

1914.

Oaoao—Venezuelan. $l.'l-75; Trinidad, $1300 to $13-25.
Cooo-nut Oil—$1'05 per Imperial gallon.
Coffee—Venezuelan, 13c. per ft.

Copra-$6-25 per 100 ft.

DhaL—No ((uotations.
Onions-$3-50 to $3-75 per 100 ft.

Peas, Split^JOOO per bag.
Potatoes—En jlish, fI'OO to $1-25 per 100 ft.

Rice—Yellow, $5-10 to $5-30; White, $480 to Sf4-85

per bag.
Stoar—Amerit »n crashed, no quotations.

Barbados,—Messrs. James A. Lynch <Jz Co., Ltd.,

January 24, 1914; Messrs. T. S. Garraway it

Co., January 17, 1914.

Arrowroot—$4-50 to $5 00 per 100 ft.

Cacao—$1200 to $12-50 per 100 ft.

Coco-nvts—S24 00.

Hat—$1-.W to $1-60 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $4800
to $50-00; Sulphate of ammonia, $82-00 to $85-00

per ton.

Molasses—No Quotations.

Onions—$2-87 to $6-00 per 100 ft.

Pbas, Split—$600 per bag of 210 ft.: Canada, $3-05 to

$4 00 per bag of 120 ft,

Potatoes—Nova Scotia, $100 per 160 ft.

Rice—Ballam, $5 20 to $5-35 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $4 00 per 100 ft.

British Guiana.—Messrs. Wieting & RiCHTKR, February

14, 1914; Messrs. Sandbach, Parker & Co., Feb-

ruary 13, 1914.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, li. 2d;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 25. each

; Post free 2s. 8d, where'complete. (Ill, 2.

rV. 3; and V, 2 and 3 are out of print.)

Volume XIII, Nos. 1 and 2. No. 3:—Containing Papers on Rubber: Rubber Experiments in Trinidad and

Tobago, by A. E. Collens; Rubber Experiments in British Guiana, by Professor Harrison and others;
CastiEoa Rubber in DomiQica, by Joseph Jones and G. A. Jones; Notes on Cultivation of Para Rubber,
by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc, F.C.S.;
Rubber Cultivation, by Dr. P. J. S. Cramer; Miscellaneous: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C.; Milking Capacities
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

by J. L. Shannon, D.V.M.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sngar-cuuu auJ manures, the full official reports ot which have only a limited circulation. The number issued up to the

*
present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

ScGAR Industry. fl4) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and utiiet Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.
in 1900. No, 3, price 2d.; in 1901, No. 13, price 4rf.; (17) General Treatment of Fungoid Peats. Price 4<i.

in 1902, No. 19, price id.; in 190.3, No. 26, price 4rf.; (18} Recipes for Cooking West Indian Yams. Price 2d.
in 1904. No. .32, price id. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6d.; in 1904-6, No 44, price 6d.; (34) Notos ^n Rabbit Keeping in the West Indies. Price 2d.
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THE BEST MANURES FOR COLONIAL USE

OhlendorflTs Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorffs Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and all other high-class Fertilizers,

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANQLO-OONTINENTAL (LATE OHLENDORFF'S) GDANO WORKS,

London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

PURE RAW
Linseed Oil

Stockecl in casks or in cases of 10 gallons each.

Special quotations made for export trade

on apjylication to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN

SPACE AVAILABLE FOR ADVERTISEMENT.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIII, No. 4.)

Containing papers on the following subjects:
—The

Windward and Leeward Islands Considered in Relation to

Forestry, by Francis Watts, C.M.G, D.Sc, F.I.C., F.C.S.;
Stomatal Characteristics of Varieties of Sugar-cane, by W. R.

Dunlop; Cane Syrups or Fancy Molasses, by H. A. Tempany,
B.Sc, F.I.C.; Report on the Prevalence of Some Pests and
Diseases in the West Indies during 1912, by H. A. Ballou,

M.Sc; Recent Trials with Cotton in Grenada, by Gilbert

Auchinleck, B.Sc, F.C.S.; A Plea for Citrus Cultivation in

St Lucia, by A. J. Brooks, F.C.S.; The Tuljerculin Test in

the West Indies, by P. T. Saunders, M.R.C.V.S.

Pamphlet No. 73:—

ROOT BORERS AND OTHER GRUBS IN

WEST INDIAN SOILS.

£J£, Illustrated with original photographs. Price Qd.

Post free, 1\d.

Printed at Office of Agricultural Reporter, i High Street, Bridgetown, Barbados.
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LIME CULTIVATION
IN THE

WEST INDIES,
ISSUED BY THE COMMISSIONER OF AGRICQLTURE.

THE JOURNAL OF THE ROYAL SOCIETY OF ARTS_ states:—'To those interested in the lime indus-

try tbis little volume (wLicb forms No. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri-

culture for the West Indies) should prove invaluable.'

THE DEMERARA DAILY CHRONICLE {Brhish Guiana), observes:— 'An interesting and instructive book-

let on the i-ubject of lime cultivation . . . contains an abundance of valuable information regarding the production of

lime oils, citrate of lime, etc'

(Secoiid Notice):
—

'Pamphlet No. 72, with up to-date information concerning the lime industry is very oppor-

tune, as apart from Dominica and Montserrat, the pos.=;ibilities of lime growing have appealed powerfully to St. Lucia,

Trinidad and British Guiana We are confident that those crgaged in the industry in this Colony will welcome this

little volume.'

THE DOMINICA GUARDIAy sAys:
—'Our thanks are due to the Imperial Department of Agriculture for

the West Indiei- for their Pamphlet, No, 72. which is an exhaustive summary of all that is up to the present known of

the lime, its culture, products and commercial value.'

THE CLARION (Biitish Honduras) states:—'We reproduce below an extract from a Pamphlet issued by
the Imperial Department of Agriculture fur the AVest Indies . , . and we piopose publishing from time to time

further extracts
'

,

THE INTERNATIONAL SUGAR JOURNAL -—'This comprehensive handbook.'

To te oMained from all agents for the sale of the puWications of the Department,

price M., post free lid.

ASK US
FOR

IHFOB,IATION ON TfiOPICAL A&RICULTURE.

We don't know it all, but we are in touch with the best thought and practice throughout
the Tropical World. Send for Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants

Orange

Sugar-cane

Cacao

Coffee

Cotton Pine-apples

Tobacco, etc., etc

THEY ARE WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

2, St. Vincent Street,

Port-of-Spain,

Trinidad.
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Production of Alcohol for Motor Fuel.

CC(>K1>ING to a recent discussion* it would

^^ seem probable that a new field of industry

^^will be very soon opened up in the Colonies

to meet the rapidly growing demand for motor fuel.

Last year Great Britain alone consumed about

20,000,000 gallons more of petroleum spirit than -was

used in Iflli, whilst it is calculated that American

requirements for motor spirit must be somewhere in

the neighbourhood of 1,.500,000,000 gallons per annum,

and this figure is likely to increase each year. It is

true that new oil fields are being developed, but it is

equally true that old fields are getting exhausted, and

* See Journal of ihe Boyal SocieUj of Arts (February 6,

1914).

the ever-growing price, not only of motor spirit but also

of lubricating and lighting oil, makes it fairly evident

that production will not be able to keep pace with

demand in the near future.

For petrol, the obvious substitute is alcohol;

and on this point the mechanical engineer and the

planter come into intimate contact. Already we

know that the greatest of the manufacturing indus-

ti'ies—with the exception of the metal trades—are

directly dependent on the soil. It would not be strange

if agriculture is now to play an important part, in

engineering, and to provide the principal source of

energy for mechanical locomotion. Of course the

principal consideration at jiresent is whether alcohol

could really be an efficient substitute. According to

Dr. Ormandy, there seems little doubt that it could.

Already, we are told, alcohol can be applied with

perfect success in specially designed engines in Ger-

many, where thousands of machines working on alcohol

are emiiloyed for miscellaneous purposes in and about

agriculture. But these engines are primarily of the

high-compression, slow-running type, and the employ-
ment of alcohol for the fast-running, motor-car type of

engine has not yet received systematic attention.

Nevertheless it has been definitely established that

a mixture of alcohol and benzene can be used in fast-

running engines of present day construction, and it ia

further a fact that alcohol, chemically and physically,

possesses properties which should enable it, under

proper conditions, to yield superior results as a fuel to

petrol. A discussion of the relative merits would be

out of place in the present article: but we may
strengthen the soundness of our contention that a de-

mand for alcohol fuel will spring up, by quoting the fol-

lowing concluding passage from Professor Vivian Lewes'
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book*: 'The world's stores of petroleum, coal, and

shale are all being rapidly depleted, and in the not

very distant future it will be to alcohol that we shall

have to turn, and it will then be found that alcohol,

denatured with 10 per cent, of benzol and tinged by

a trace of aniline dye, will give a motor spirit at once

safer, more pleasant in use, and sweeter in exhaust

than the petrol of to-day; and that although the

calorific value of such a mixture is only 6 of the

value of petrol, the smaller amount of air needed for

its combustion, the increased explosive range of the

mixture, and the higher compression that could be

used in the cylinder, all combine to make it the ideal

motor spirit, and one about which no doubts can be

raised as to the possibility of future supply.'

The passage ends, it will be observed, with a state-

ment ^of no little interest to the agriculturist. What

are the possibilities
in the direction of alcohol produc-

tion for fuel in the Tropics? For local consumption,

at all events, the possibilities are very great, and

this phase of the question may be considered

first. In regard to the utilization of alcohol as a

by-product on the cacao estate, credit is due to

Mr. Hamel Smith for urging the importance of this

matter. He writesf: 'In theory there is no reason

why a well organized cacao estate should not pro-

duce its own spirit, if not its own vegetable oil

as fuel for any power required in the sweating or

drying houses, or for tractors transporting the pro-

duce.' The same author also quotes at considerable

length in the book referred to, passages from several

important articles recently published on the utilization

of alcohol as a fuel—information which will repay

study by those who are interested in the subject under

consideration. To Mr. Hamel Smith is also due credit

for urging coco-nut planters, instead of losing the milk

contained in the fruit, to ferment it, thereby producing

alcohol. The same thing applies in the case of estates

which have Manila and sisal fibre refuse. On the

banana plantation, ^Ir. Fawcett* has recently shown

there is great scope before the production of alcohol.

'In all the [banana] exporting countries put together

there are probably as many as eight million bun-

ches that annually fail to come up to the high

standard rightly insisted upon by the shippers.' This

is the material which, in part, at any rate, could

* Oil Fuel. By Professor Vivian B. Lewes, F.I.O., F.C.S.

(1913).
t The Fermentation of Cacao. Edited by Harold Hamel

Smith (191.3).
+ Tlie Banana: Its Cviltivation, Distribution and Com-

mercial Uses. By W. Fawcett, B.Sc. (1913).

be used for the production of alcohol. It would seem

that 100 kilogrammes of banana meal washed with

malt extract and then fermented with yeast yields

478 litres of alcohol.

But it is in the sugar estate that the production
of alcohol offers the greatest commercial possibilities.

The manufacture of rum is of course one profitable way
of using uKilasses: But it is a question whether molasses

might not be used economically in the factory and

on neighbouring estates for fuel purposes by its con-

version into alcohol. The central sugar-cane factory

like the beet factory, possesses special advantages
in regard to the production of alcohol, since distilla-

tion plants are available together with proper heating

arrangements and what is equally important
—chemical

control. Moreover, it must be remembered that at the

present day there are difficulties in the matter of

disposing of molasses as such, so that a new and profit-

able way of utilizing this by-producb is really urgently

required.

The production of alcohol thus far considered

has been for fuel purposes on the estates or in

the factory. But it is quite possible that in the

large tropical colonies it might pay to manufac-

ture alcohol for transport purposes. This subject

has already received definite attention in regard
to South Africa for instance, but in the Feder-

ated Malay States, where the roads are good and in

West Africa and in British Guiana where they may
be some day, the idea of establishing a definite industry

of alcohol manufacture is worthy of consideration. Of

course, in (Jermany which is reuiarkably deficient in

sources of oil fuel, many of the agricultural districts

produce abundant crops of potatoes and beets for the

production of alcohol fo)' fuel purposes. Proposals are

now being made in England for following suit in this

matter, and it is estimated that with a remission of

the Government duty, alcohol could be retailed to the

consumer at Is. per gallon as against about Is. Id. per

gallon for petrol.

The question whether it would ever be possible

for the Tropics to grow crops systematically for alcohol

production, that is to say for export purposes, is diffi-

to answer at the present time. A great deal would

depend upon prices, fiscal arrangements and transport.

For the present 'it is almost sufficient to urge each

tropical country to look after itself and to endeavour

by utilizing by-products in sugar, cacao, banana and

fibre cultivations to provide itself with motor fuel for

local consumption. In regard to sugar, in particular
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emphasis may be given to the pos.sibilities before the

utilization of molasses for the production of fuel alcohol.

Having referred to the systematic cultivation

of crops for alcohol production, it would be an omission

to neglect the chemical aspect of the subject. It has

been said that it would be a wrong course to use the

land for the production of raw materials for alcohol-

making, for fear that humanity might thereby be

deprived of food and clothing. There is something to

be said in favour of this contention, particularly in

connexion with certain districts; but in the pro-

duction of crops for alcohol-making the soil need

not be depleted unduly, for the losiduals contain-

ing essential mineral elements of plant and animal

food can be replaced. It is more a question of

occupation than exhaustion, and if it will pay to

grow crops for alcohol-making it may be done with-

out any undue violation of chemical ethics. As we

have said, the most promising lines of activity lie

in the direction of the utilization of by-products; and

when the demand for motor tyres begins to wane

from the want of petrol to drive them round, then

the sugar-growing colonies to some extent those produc-

ing other tropical produce, may be able to help a sister

industry by producing alcohol for fuel. In doing so

they will also confer a great benefit on the general

public, and incidentally make a profit out of valuable

material which is now, to a large extent, being wasted.

SUGAR INDUSTRY.

EFFECT OF MANURES ON THE TIME
OF RIPENING OF SUGAR-CANES.
A considerable amount of work has been done in

differerit places on the influence of manures on the

compfiMtion of sugarcane, but it does not seem to have

been established that even excessive manuring aflects in-

juriously the quality or quantity of the juice. In Hawaii,

for instance, extremely large dressings of manure are used

without apparently any harmful effect upon the productivity
of the crop. In the Leeward Islands it has been shown that

manures exert their influence chiefly in increasing the weight
of cane per acre. No profound alteration in the weight of

sucrose to the ton of cane was demonstrated. From experi-

ments in general, and from those under ponsideration in

particular, it would appear that any harmful effect resulting
from excessive dressings lies principally in a delay in the

time of the maturity of the crop.

In order to observe the eft'ect of manures, applied as

top dressings to the cane at its most active periods of growth,
a series of experiments were laid down at .labour, India, for

the season 191 2- 1 3, and the results obtained are summarized

in the following paragraphs.
It was found, first of all, that the addition of super-

phosphate had little or no effect upon the date of maturity
of the crop. On the other hand a dressing of sulphate of

ammonia delayed the ripening of the cane for about half
a month, but the ultimate sugar content of the juice was
not atfected It has sometimes been stated that the addition
of sulphate of ammonia will increase the juice extraction to
a considerable extent. Thi^ assumption was not substan-
tiated by the experiments under review.

In conclusion it would appear that a top dressing of

manure seems to weaken the juice of the sugar-cane at the

beginning stages of coming to maturity, and delays its actual

ripening for about a fortnight, but it is only a delay, and
not a prevention of ripening, as in the case examined, the
treated plots appear to have given juice of almost the same
richness as the blank plots, the only differenre being that
the stage of maximum maturity was reached a fortnight
earlier in the case of the plots which did not receive a top
dressing.

Further details concerning these experiments n'aj- be
obtained by reference to Bulletin No. 37, Agricultural
liesearch Institute, Pnsa.

SELECTION AND TREATMENT OF
CANE CUTTINGS.

Some practical advice and recommendations are given
to planters by Mr. J. R. Johnston in Bulletin No. 6 of the

Experiment Station of the Sugar Producers' Association of

Porto Rico, in regard to the selection and treatment of plant-

ing material. Many of the points advocated have already from
time to time been called attention to by this Department,
but in view of the importance of the various points dealt
with there would seem to be no harm in reiterating several
of the statements.

Where possible several difterent varieties of cane should
be grown on the same estate, and those which prove to be
the best should be grown especially for 'seed" with which tc

supply the plantation. Both immature and mature cane
furnish good 'seed', but top 'seed" is better than body 'seed',
other things being equal. Cuttings from healthy c-ine

only should be used: especial care should be taken to avoid
seed from cane affected by the different common diseases.

The average germination of good seed in good seed-

lings ranges around 50 per cent, of the eyes. In both wet
and dry season.s it is much lower. According to this author-

ity, the presence of diseased leaf sheaths on 'seed' does not
affect germination nor subsequent growth. The sheath
should be removed when

(
1
) mealy bugs are present, and

(2) when the 'seed' is to be treated. The chief advantage
in using disinfectants is obtained when infected seed is

being used or when good seed is being planted under

poor conditions. In these cases the employment of disin-

fectants improves the germination. Treatment of seed tc

prevent rapid evaporation, and to hasten germination may
be desirable but sufficient data is not yet at hand on whicb
to base recommendations.

In several quarters of late, the introduction of horse
and cattle breeding as a side line on tropical plantations has
been advocated. As noted on another page in this issue,
one author thinks that horse breeding might be profitable
and certainly of great Imperial benefit, if carried on in

connexion with coco-nut cultivation. In the Louisiana
Planter (February 21) an account of a discussion is given
following a paper that was read before the Louisiana Sugar
Planter's Association on the subject of cattle as a side line

on the sugar plantation.
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VEGETABLE GROWING.

HINTS TO ONION GROWERS.
Copies have just been received of a circular contaiDing

a series of hints to onion growers, prepared at the suggestion
and request of the Superintendent of Agriculture for the

Leeward Islands, by the Curator of the Botanic Station,

Antigua. The hints are concise and practical, and should

prove of considerable value, particularly to the small growers.
The following is a summary of the points dwelt upon in

the circular.

As regards seeds, these should not be kept in paper

parcels, though they may be stored in air-tight receptacles for

a period of a few months. In connexion with the nursery

work, beds should be prepared before the arrival of seed in

order that the soil may 'cool out': to keep ants away from

seed, kerosene should be applied to the bed before germina-

tion, not after. As regards watering, a good soaking every
three or four days gives better results than daily sprinkling,

and the water should not be applied after 8 a.m. In trans-

planting, the labonrei.: must be carefully watched to prevent
their damaging the young plants by careless handling.

Onions are liable to the attacks of caterpillars. To
check this, dusting with Paris green and lime should be

resorted to. but the grower must not dust with any insecti-

cide when the bulbs are nearing maturity.

Coming to the establishment of the crop in the field, the

planter should remember that sowing seed in sita will give
a crop from three to five weeks earlier in maturing than when
the transplanting method is adopted; but it appears that

a large proportion of the onions raised in this way may be of

indifferent shape. In collecting the crop, the bulbs must
not be left in the field for any length of time after pulling,

though a fevp hours in the sun is a good thing. The bulbs

must not receive the slightest injury, nor must the necks of

the bulbs be twisted to hasten ripening if it is the intention

to ship. Onions deep in the soil often rot before they are

thoroughly ripe; these should be used to meet local demands;

they are unfit for export.

Turning to the subject of shipment, it may be stated that

the New York and Canadian markets disapprove of onions

with thick necks, though so far, there is no such objection on

the intercolonial markets. The bulbs must be shipped in

standard crates in a well dried condition and packed tight.

On the crate should be put 'keep from frost and boiler', in

the case of produce going to the North; and 'keep from

boiler', in the case of bulbs bound for the neighbouring
colonies.

Lastly, growers in Antigua are requested to bear in mind
the existence of the Onion Growers' Association whose

object it is to standardize Antigua onions, and of the

Officers of the Agricultural Department whose aim it is to

assist by giving advice in regard to cultivation and allied

matters.

Official information has been received from Antigua to

the eflect that the Onion Growers' Association is now actively
at work handling produce, and the first trial shipment of 10

crates was sent on February 14 to Barbados, each crate

shipped by the Association containing a printed handbill with

the following notice inscribed:—
'These onions have been graded, packed and exported by

the Antigua Onion Growers' Association.

'Addre.ss enquiries to the Secretary, St. Johns, Antigua,
B.W.L'

A few notes are given in the Queensland AgricuUxiral
Journal (New Series, January 1914) on the keeping of

onions. It is pointed out that onions when pulled .should

not be stored away at once but should be left on the ground
for a few hours to dry. The}' require constant looking over
to sort out any bad ones for, as in the case of fruit, a single

rotting onion will infect all those in its immediate neighbour-
hood. Reference is made, in continuation, to a very interest-

ing manurial experiment in connexion with the effect of

chemical fertilizers upon the tendency to [sprout. It was
found that the produce from plots deprived of sulphate of

potash were exhausted by a too hurried vegetation, whilst

that which had received the potash manure was perfectly

preserved. The writer advocates the application of 1 cwt.

of sulphate of potash per acre.

PLANTING SWEET POTATOES FROM
SPROUTED TUBEKS AND VINES.
The Curator of the Botanic Station, Montserrat, has

sent in the results of an experiment carried out to test the

value of sweet potato cuttings taken from sprouted tubers

as compared with cuttings taken from the vines in the

ordinary way. It may be mentioned that similar experiments
were conducted in Cuba some few years ago and reported
on in the Aijrkultural Neu-s, Vol. VII, p. 120, where it will

be found that the plots planted with slips returned a crop
three and a half time.s as great as those planted with

cuttings. In this experiment the gain of 350 per cent, fully

repaid the extra expense and trouble involved.

In the recent Montserrat trials there has been no such

phenomenal difference noticed, though the figures show there

was, in the case of some varieties, quite a considerable increase

in yield from the tuber cuttings compared with the vine

cuttings. It is interesting to observe that no difference in

vigour was noticed in the rows planted with the two kinds of

material.

The following are a few of the yields which seem to be

the most striking: Red Bourbon (ordinary vines) 114 lb.,

(tuber cuttings) 145 fti.; White Gilkes (ordinary vines) 8;j ft).,

(tuber cuttings) 111 ft). In no case did the tuber cuttings

give a lower yield than the ordinary vines, but it is not

established that the average increase is sufficiently large to

warrant the systematic planting of tuber cuttings instead of

ordinary vines. At the same time the matter is worth serious

consideration in the case of one or two special varieties.

It should be stated that as regards the size of the plots
utilized in the experiments, the length of the row was 81 feet,

the rows were 4 feet apart and the plants 2 feet. Each plot
was therefore approximately j^.^-acre in area.

The AijricuUivral Journal of the Union of South Africa
(December 191-3) contains an interesting account of the

history of the wattle industry in Natal. It appears that

seeds of the black wattle tree were imported by private

enterprise as early as ISGi from Australia. The industry at

that time received the full support of the Dutch Government.
It is interesting to quote the following figures showing the

progress which has been made since 1886: In 1886, thirty-
nine packages value £11 were exported; in 1896, 3,378 tons

worth £16,4-50 was shipped; in 1906, 14,820 tons, value

£89,443 was exported; and in 1912, 59,103 tons worth

£283,010 was exported.
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TROPICAL FODDER CROPS.

RHODES GRASS AND ITS INTRODUCTION
INTO THE WEST INDIES.

Rhodes grass is a useful fodder plant known botanically
as Chloris Gai/ana. It is a native of tropical Africa, but

has been introduced into Australia and various other parts
of the world. Towards the end of last year seeds of this

fodder plant were imported into Montserrat, where, owing
to its drought resisting powers it was thought that the plant
would be an acquisition in the matter of providing food for

live stock. Shortly afterwards, the question aro.se as to

whether the introduction of a new species might not give
rise to difficulties in regard to the control of its spread into

places where it was not required. An examination of all

the more recent literature dealing with the economic value

of this grass leaves little room for doubting its great useful-

ness, but caution must be exercised to keep it under experi-
mental control at first until its is seen what it behaviour is

going to be under a new environment.

Before proceeding to deal with the economic character-

istics of the plant, it may prove interesting first of all to say
a few words about the distribution of the different species of

this interesting genus. According to Indfj- Kewensis, there

are some species of Chloris which are indigenous to ditierent

parts of the Tropics, but chiefly Africa. There are nine

species and several varietie.s of the genus indigenous to

Australia. In the West, there are several indigenous to

tropical America, whilst C. brevijluma is a native of Cuba,
and what is more interesting, C. propiii-/ud is indigenous to

(Guadeloupe. In the present connexion it is worth noting
that the well known West Indian grass Ci/nodon Dacli/lon
has been described on one or two occasions wrongly as

C. inarititna.

According to the K' in Bulklin (1908, No. 1) most ol

the Australian species are excellent forage grasses, having
a high reputation with stock owners, who know them as

'Blue star grass' and 'Dog's tooth star grass', as well as by
other popular names. But according to the Qmtnsland
Agriculttiral Journal (Vol. XXVI, p. 1C)4) it is the intro-

duced species, Chloris Gayana, that has given most
satisfaction. This grass has not only survived, but
has grown luxuriantly through the long dry summer
months, and has Keen regarded in many parts as a sort of

nursery crop for any animals lacking in condition. In one

place, the seed of this grass was sown at the rate of 2 lb. to

the acre together with 2 lb. of Paspalnia dilatatiun—the

well-known fodder grass which is gradually being ousted by
C. Gayana. It is stated that Rhodes grass, unlike other

quick-growing ones, is relished at all stages of development
by stock, and does not deleteriously affect dairy products.
It has proved a wonderful grass for resirting drought, and
will grow and remain green when all other grasses, natural

and artificial, arc burnt up It requires a less rich soil

than PasjjahtDi dilalalnm. When harvested, it has an aroma
that is not easily defined—very ^ong, but not unpleasant.
It is said to make good chaff, especially when mixed with
lucerne. In one trial, the yield per acre li hay was at the

rate of 5 tons 7 cwt.

The comparative feeding values of the two grasse.s are
discussed in the Agricultural Gazette of Neio South Wales,
(Vol. XXII, p. 238) where it is regarded as established that
Rhodes grass has a greater nutritive value than Paspalum
grass, being richer in protein and poorer in crude fibre. In

this account it is mentioned incidentally that C. Gai/ana
has a creeping stem which roots at the joints, but in a thick
stand the stems are upright This power to perennate must
be borne in mind in any considerations bearing upon the

danger of this plant in the West Indies as a weed. At tke
same time the undoubted nutritive value and great drought-
resistant powers of the grass are not likely to make its

spread undesirable on stock farms.
In Florida and the intermediate region of America

a good hay grass has long been a desideratum. It is stated
in the Annual Reports of the Department of Agriculture of
the United States, 1912, that Rhodes grass, secured from
Africa, promises practically to solve the hay question for
that portion of the south. Field tests of Rhodes gra.ss are

being conducted in Florida in order to determine its climatic
and soil requirements and the yield of hay which may be

expected. One field of 20 acres has been established near

Brookesville, from which results on a commercial scale are

expected. This plant has also been introduced into Arizona
where it promises to give much satisfaction, and it is under-
stood that it is also being tried in Porto Rico. The results
of these experiments will be awaited with interest.

Whilst discussing forage crops, it may not be out of

place to conclude this article with a few remarks concerning
other drought-resisting grasses, which have attracted much
attention during the last few years. In the Monthly Bulletin

of Agricultural Intelligence and Plant Diseases (June 1913)
a note says that Telf (Eragrostis abyssinica) was introduced
into the Transvaal in 1903, and has since proved itself

a complete success, and is fast becoming a staple hay crop
throughout civilized Africa, its qualities being: palatability,
high nutritive value, heavy yield, rapid growth, drought
resistance, and ability to smother weeds. Another well-

known grass, namely, Soudan grass (Andropogon halepensis)
is reported in the same journal for July 1913 to have been

imported into the United States from Soudan in 1909. This

grass yields well, especially in dry seasons, and the fodder is

much appreciated by stock.* The last grass to which we
invite the reader's attention is known as Elephant grass or

Napier's fodder (Pennisetum purpureum). The cultivation of
this plant is described in the Monthly Bulletin of Agricul-
tural Intelligence and Plant Diseases (November 1913). It

has proved a very drought-resistant and heavy-yielding
fodder crop in Rhodesia. Owing to its succulent character
and coarseness of stem it does not make good hay, but as

green fodder for stall-fed animals, it can hardly be excelled

by any other crop in Rhodesia. In damp situations, where
water is liable to stand, it wilts, and is then best replaced by
Paspalum, or by Rhodes grass. In dry situations or in cold

localities, it is much to be preferred to sugar-cane, and will

give better results both in weight of fodder and in food value.

A copy of the rainfall returns for Dominica for 1913 has

just been received from the Curator of the Botanic Gardens.
The mean rainfall for thirty-three stations was 11809 inches;
for twelve Leeward coast stations 75'49 inches; for three

Windward coast stations, 131'94 inches; for twelve inland

stations, 161'03; for six La Soye coast stations, 110'47.

* A word of caution, however, is here necessary. Andro-

poyon halej>eiisis is synonymous with Sorghum halepense
(Jiihiison grass)

—a plant which wlien introduced into many
places has eventually become for a time uncontrollable as
H weed, and has only been eradicated after much diffi-

culty and expense. Di-ought-resisting grasses are not always
unmixed blessings.
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FIBRE CROPS.

WEST INDIAN COTTON.
Meesra. Wolstenholtne and Holland, of Liverpool,

write as follows, under date February 2-3, with reference

to the sales of West Indian Sea Island cotton:—
Since our last report about 150 bales of West Indian

Sea Island cotton have been sold; these are chiefly com-

prised of Nevis 16d. to 20(1.. Barbados and Anguilla IGd.

to 19c?., St. Jvitts 19d. tx) 21rf. and a few St. Vincent

at 21^.

Fine qualities are eagerly enquired for, but are not

plentiful; medium grades are rather neglected and the lower

grades are very unsaleable, owing to the low prices at which

American Sea Islands are selling.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending February 21, is as follows:—
The receipts (224 bales and sales 257) reported for

the week consisted of crops which were sold for export

and delivered from the plantations. There is now at ship

side and to be included in the exports this coming week

.365 bales, reducing the stock on hand to 787 bales, largely

held by one Factor at 2c above the views of buyers, being

influenced in doing so by the large sales and advance in the

Savannah market.

We quote, viz:—
Extra Fine 26c.

Extra Fine offl .,„
.. y 2oc.

in preparationj

Fully Fine 23c.

Fine 20c.

Fine&FullyFine|.,Q^
off in preparation /

"

Stains 17c.

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,

Manchester and Havre, up to February 21, 1914, were

3,282 bales, G,09-5 bales, and 3,9-33 bales, respectively.

=
14|<f. c.i.f., & 5 per cent.

= Uld.
= Uld.
= Hid.
= IVld.

= \0d.

11 II 11

)) !» )»

)> 11 11

SISAL HEMP IN FIJI.

Interesting figure.s are given in the Annual Report of

the Superintendent of Agriculture, Fiji, for 1912, in con-

nexion with the returns obtained per acre and the amount

of labour required in sisal hemp cultivation.

The total weight of fibre from three plots occupying

altogether 1 acre and obtained during cuttings spread over

three years was as follows: 1910, 566 tt
;
1911 1,348 R.;

1912, 1,710 lb. from 635 plants. The rate per acre would

thus be each year 607, 1,454 and 1,836 ft), respectively, or

allowing off 10 per cent, for misses or poor plants, 546,

1,309, and 1,652 B).—an average of rather over iton

per acre per annum. The poor results for 1910 were due

to the effects of storms.

As regards labour, allowing eighty-one men for reaping

the leaves from 635 plants, it would require 90 units to

reap 1 acre, or an average of 30 units per annum. In other

words, one man will take thirty days to reap the leaves off

1 acre. The fact must be taken into consideration that

reaping will only go on in fine weather. Allowing 180 days
for this work it will be seen that one man would be able
to deal with the leaves of 6 acres in the course of the year.

The report states further that certain experiments are in

progress for determining the influence of several cuttings on
the time of poising; for comparing the value of bulbils with

suckers, for comparing suckers from poled plants with those

from plants which have not poled: and finally work has been
instituted in regard to the selection of plants.

In the cultivation of Manila hemp one cutting gave the

following figures: twenty-eight stems, average length 6 feet,

weighing 766 lb. gave 17 5 lb. of dry fibre, at the rate of

25 per cent.

At the Institute of Chemistry of Great Britain and
Ireland a series of lectures has been delivered recently
on 'The llesearch Chemist in the Works, with special
reference to the Textile Industry'. The lectures reviewed
the position of the chemist in relation to the manu-
facture and the various treatments of textiles. One
interesting point dealt with was mercerization. In giving
a historical sketch of this process it was pointed out that it

was not realized for many years industrially that the essential

factor in the production of artificial silk is that the process is

partly chemical and partly physical. It was not realized that

the fibre during the time that it is immersed in caustic soda
must be kept under a condition of strain during at least one

part of the process; nor was the fact appreciated that a long-

stapled cotton (Egyptian) must be used if the treatment is to

have its maximum effect. It would be interesting to know
whether the maximum effect has yet been obtained, since

West Indian Sea Island cotton has a longer staple than any
produced in Egypt.

ESTIMATED COST OP CULTIVATING
ONE ACRE OF CASSAVA.

The Department is indebted to the Agricultural
Superintendent, St. Vincent (Mr. W. N. Sands, F.L.S.),
for obtaining and forwarding the following estimate of
the cost of growing 1 acre of cassava in that island:—

£ s. D.

Clearing land 5

Banking 10
Plants 4

Planting 1 6

Manuring (not usually specially manured) 10

Weeding 10

Reaping 5

Carting to factory 4

Manufacture 15
Packages for starch, etc. 10

Management expenses 15
Total cost £5 9 6

The section in the recently issued Report on the Depart-
ment of Agriciiltt'.re of the Union of South Africa (1912-13)
dealing with the work with cotton at the East London Experi-
ment Station, provides the information that Sea Island cotton

has done very well on the fertilizer plot. This variety
attained a height of 5 feet and bore a fair number of bolls.

Nyasaland and Abassi are also stated to be varieties which
have done well.
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ANTIGUA: REPORT ON THE BOTANIC STA-
TION AND EXPERIMENT PLOTS, 101..'-J-:.

This report records another year of dry weather, the

precipitation during IDl'l having been, with the exception of

that of 1903, the lowest since 1S75. The unfavourable

climatic conditions rendered necessary a considerable amount

of extra work and attention, both in the Botanic Gardens and

on the Experimental plots. As regards the Gardens, dry
weather has fully demonstrated the fact that succulents form

the most suitable class of vegetable growth in Antigua: this

circumstance has now for several years been responsible for

the collei'tion of a large number of aloes and similar xero-

phytes, and it may be stated that the Antigua (iiirdens now

possess a collection of drought-resisting plants which is

probably second to none in the \\'est Indie.=.

EXPEKI.MENT.S WITH I'ROVI.«IOX i UOI'S AND COTTON.

The work in the nurseries, as measured by the number

of economic plants distributed, has increased during the

year under review, the number sent out being some 22,000
more than in the previous year. They consisted principally

of sugar cane cutting.s, lime plants, coco-nut, Eucalyptus

seedlings, sweet potato cuttings and onion plants and seeds.

The plot experiments for the most part, have been intimately

connected with the colony's minor industries, being con-

ducted with provision crops and cotton.. Reference should

be made here, in passing, to the extensive' experimentation in

the Leeward Islands with varieties of sugar-cane: the results

of this work are dealt with in a separate report just issued

by the Imperial Department of Agriculture As regards the

trials with provision crops, attention may be called to the

result that no advantage accrues from planting sweet potatoes
from setts-; that continuous cultivation does not sensibly

alter the prussic acid content of cassava varieties; that satis-

factory yields cannot generally speaking be expected with

tanci:is in Antigua, though with yams the reverse is the case.

Further, in connexion with sweet potatos, experiments have

indicated that useful results can probably be obtained from

selection based on the weight of roots of individual plants.

\Vork along this line, it is understood, is now being carried on.

The routine selection work with cotton has been con-

tinued during the year under review, but here again
ditticulties were experienced on account of the dry weather.

Germination was poor and the leaf-blister mite appeared

during early stages of development. The results of a large
amount of work with cotton is described under the section

headed Special Investigation AVork. The hybridization
results are especially interesting: it is hoped to fix a type

having length of lint and resistance to leaf-blister mite

{Eriop/ti/es ffossi/pii). An examination cf-,the table will show
that a great difference is exhibited in the case of one or

two of the crosses. The line of work under consideration

will be closely followed in other cotton growing islands

besides Antigua. For instance, in Barbados, the production
of a resistant type like the orie referred to above would make

the greatest difference to the status of cotton cultivatiott

in that island.

ENTO.MOLOCK.vr. IXFOEMATIOX.

Work connected with the control of pests and diseases

is described under crop headings in a special section. ^ JAs
usual root disease has .shown itself to be the principal enemy
of the sugar cane. Cotton has been rather severely affected

by leaf-blister mite and by the cotton worm. It is satis-

factory to report that little harm has been done by what has

hitherto been regarded as the most serious pest of cotton in

Antigua—the flower- bud maggot (Contarinia (losspj'ii). Its

disappearance has in all probability been occasioned ( I ) by
the discontinuation of cotton growing in certain districts,

(2) by systematic efforts to plant as early as possible. Its

disappearance has probably not been the result of control

by insect parasites as is stated in the report. Scale insects

continue to affect limes, and a new pest of this crop has

during the year come into prominence
—the lime twig

girdler (EUiphidion mite). This latter trouble has been

satisfactorily dealt with by following the advice given by
the Entomologist on the Staff of this Department.

IT.OGRESS IX THE IXOUSTEIES.

Turning to the section dealing with progress in the

chief industries, it will be seen that the area under cotton

increased by 367 acres, compared with the area under this

crop in 1911-12. There was 1.54,430 tt>. of lint reaped,
which gives an average return of 197 lb. of lint per acre.

The total value of the lint shipped was between

£10,000 and £11,000. On the whole it may be said

that the cotton season under review was a very satisfac-

tory one. The sugar-cane yields were limited through
root disease and dry weather The total quantity of .sugar

exported from the island for the year was 11,690 tons made

up of 7,503 tons of 9G° crystals and 4,187 tons of muscovado.

This shows an improvement on the output for 191 1-12, but

it is still over 1,000 tons below the exports for 1907 and 1908.

COCO-XUTS.

In regard to progress in the minor industries the interest

in coco-nut cultivation has been maintained as is shown by
the fact that during the year 3,739 plants were distributed.

This material is sufficient to plant 78 acres. The question
is raised in the report as to whether it might not be possible
to irrigate some of the coast land with salt water by means of

wind power. But the most interesting of the matter incor-

porated in the section on coco-nuts is the results of measuring
husked and unhusked nuts from Antigua, Dominica and
Nevis. The figures illustrate in a striking manner the great
differences in size which exist between the unhusked Antigua
coconuts and those grown in other places. They also indicate

how deceptive appearances may be, since measurement showed
that although the average difference between six unhusked

Antigua and Dominica nuts was as much as 238 inches in

favour of the latter, the husked Antigua nuts were 0'04

inches larger than the others.

After presenting information concerning the developing
onion indu.stry, the report concludes with official matters of

more local than general interest. A very successful Agricul-
tural Show was held during 1913, and considerable amount
of work of a satisfactory nature was done in regard to the

Heading Course Examinations conducted by this Department.
The Cadet System continues to progress .satisfactorily in

Antigua. ' ^
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"notes and comments.
Contents of Present Issue.

Owing to the gradual depletion of the sources of

oil fuel, definite attention is now being given to the
utilization of alcohol for fuel purposes. In the editorial

of this number the different ways are discussed in

which this substance might be produced in tropical

agiiculture.

On page 83, under the general heading Sugar
Industry, will be found two notes dealing with the

ripening of sugar-cane and the treatment of cane

cuttings respectively.

Growers of vegetables will find interesting infor-

mation of a practical kind on page 84 concerning the
cultivation of onions and sweet potatoes.

The important topic ot fodder grasses for the West
Indies receives attention on page 85 in the form of an
article on Rhodes grass, which has just been introduced
into the West Indies.

On page 86, figures are presented showing the

yield of sisal hemp in Fiji and the cost of
cultivating

cassava in St. Vincent.

Insect Notes, on page 90, include an important
article dealing with ticks in the West Indies. Our
present knowledge in regard to the distribution of
these organisms is put forward.

A summary of a very interesting report containing
much practical advice will be found under Fungus
Notes on page 94.

Agricultural Affairs in the West Indies.

The current issue of the West India Committee
C-;>ci(/ar contains a particularly large amount of infor-

mation which will prove of great interest to the agri-
cultural communities throughout the West Indies. It
is proposed in this note to present a brief review of the

principal subjects dealt with. First of all reference is

made to Major -J. A. Burden's road scheme for Dominica,
the principal feature of which is the projected construc-
tion of a highway in the shape of an inverted letter S,

quartering the whole island from Portsmouth to Grand
Bay. The scheme receives the West India Committee's

unqualified support. Another matter of a more or less

official kind is dealt with in an article on reciprocity
with Canada. In this, West Indian views of Canada's
action in regard to the admission of Mauritius is

discussed.

Of considerable interest both in the West Indies
and in Great Britain is an article by Sir Daniel Morris
on the subject of bananas and health. It appears that
statements have been made recently in a certain
medical journal that there is a correlation between the
increase in the prevalence of appendicitis in Great
Britain, and the increase in the consumption of
bananas. Sir Daniel Morris examines critically the
facts of the case and shows conclusively that there is

no foundation for the statement.
Of a more direct agricultural bearing are the

articles in the journal under consideration on the
'Battelle' sugar process, and on the timbers of British
Guiana. The battelle jsrocess consists of double car-

bonatation, but differs from the ordinary process in that
the juice, after liming and before carbonating, is raised
to boiling point with the object of destroying the

glucose present. The destruction of the glucose per-
mits the Steffen saccharate process being applied for

the extraction of the sugar from the molasses, with the
result of improved extraction of sugar generally.

— I ^1^—

Topics of the Rubber Trade,

The leading articles in the India Rubber
World (February 1914) involve several interesting
topics The first one deals with the automatic
increase in rubber production. It shows how the

prices of rubber goods
—

tyres, rubber footwear and

golf balls, for instance—have fallen during the past
year; it concludes that 'Eastern planters need not
be greatly worried about the 300,000 tons of rubber
which they expect to have ready for market five years
from now, because, entirely apart from new rubber
articles for general consumption, the old standard com-
modities, as their price is lowered, will increase vastly
in popularity and come more and more into general
use.'

Turning to the subject of another article, that ofrub-
ber literature, we are impressed with the invasion of
books on the iudu."try, which has been made under the
command of a legion of publishers for the past ten years.
The following metaphors quoted from the article, are
not exaggerative: 'But if the disappointed seekers of
those days [speaking of ten years ago] are still inter-

ested in the theme, they need not go athirst. The
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Sahara of th.it period is more like a'Niagara to-day.
There are books on every branch of the rubber busi-

ness, and, it might be said, every twi£( of every branch.'
—^ .

Animals and Plants under Domestication.

During January, Professor Hateson, Director of

the .John Innes Hortifultiiral Institution, England,

gave the first of a series of lectures on the above

subject. It is stated in the Gardeners' Chronicle

(January 31, 191-1-) that reference was made to the

question whether the variation of domesticated animals

and plants can be justly comi)ared with that of

the wild species. It was considered that one grave

difficulty is the fact that under domestication,
no new form has been known to arise which is

sterile with the parent form. Owing to recent

analytical work in connexion with variation, doubts
have been thrown on many of the assumptions made
by earlier workers. Darwin accepted the evidence that

the numerous types of the pigeon came from a single

original form. Xow it is thought that such variations

would only occur after hybridization.

Agricultural Industries in British Guiana,
1912-13.

The long-continued drought of 1911-12 resulted

in very material injury to the produce of the cultiva-

tions in the year under review. The sugar industry
in particular suffered severel}', and the immediate

monetary loss from the effects of the 1911-12 drought
is estimated at not less than .€330,000. Cacao also

suffered, but coco-nut and coffee apparently withstood
the unfavourable conditions though there was some

depreciation in quality.
In 1912-13 the area under rice amounted to

nearly 42,000 acres, yielding -i-l.^-^O tons of paddy
last year. The quality of the produce is excellent and
will probably improve still further since there is very
keen demand amongst planters of rice for the specially
selected seed paddy produced on the experimental
fields of the Board of Agriculture.

The planting of Para rubber continues to progress.
It is estimated that there are now over 2,700 acres in

the Colony under this crop. Experimental work contin-

ues to be conducted with Funtumia elastica and
CastiUoa elastica. During the year a considerable

number of balata trees {Mimusops globosa) were

planted at the North-western station.

The area under coffee was 2,700 acres, and
a variety that appears to show great promise is Co^ea
robiista, which seems to be well suited to some of

the river lands of the Colony. Satisfactory progress
continues to be made also in the matter of coco-nut

cultivation, the acreage having increased from 12,240
in 1911-12, to 14,700 acres in 1912-13. There is con-

siderable likelihood of development within the next

year or two in connexion with lime cultivation. It is

expected that the early erection of uioflhinery for the

production of citrate of lime will j^rovide the much
desired impetus.

For further information concerning the agricultural
industries in British Guiana, 1912-13, reference should

be made to Colonial Reports, Annual—No. 780.

Meteorological Research.

It is well known that in temperate countries where
the climate is largely influenced by sequences of

cyclonic and anti-cyclonic conditions, it is possible
to issue forecasts with considerable certainty for a day
or two in advance. It is interesting to note that

Nature (February 12, 1914) emphasizes the immense
value which seasonal forecasts rather than daily
forecasts would be to agriculture; for »vere the

character of an ensuing season known, it would be

nearly always possible to plant crops that would thrive

under the expected conditions. It is quite possible
that if we had a sufficiency of good charts covering the

greater part of the earth, seasonal forecasts might be
made. The key to the whole situation lies in being
able to foretell the distribution of pressure. Being
given a chart with the isobars on it, it is possible to

fill in a gi'eat deal more with fair certainty.

Physicists now recognize that the investigation of

the upper air affords vast scope for rendering meteor-

ology a more accurate science. Even to the present
time, upper air investigation has entirely altered our
ideas as to the cause of pressure changes, and it has
shown that the conditions above are far more simple
than they are below. It seems that surface changes
are a sort of by-product of the changes occurring above,
but the outstanding puzzle is what produces and main-
tains the changes of pressure above.

Agricultural Industries in Trinidad and Tobago,
1912-13.

According to Colonial Reports, Annual—No. 790,
it is estimated that there are 44.5,703 acres of land
under cultivation in Trinidad and Tobago, and .597,637

acres still available for cultivation, though their sale

has been temporarily suspended during the preliminary

operations of the oil companies.
"

The areas appropriated
for the several industries are as follows: sugar, 45,292
acres; cacao, 32.5,-503 acres; coffee, 4,120 acres; coco-nuts,

24,1)70 acres; rice, 13,000 acres; other produce, 33,118
acres.

As regards exports, the only agricultural produce
which shows an increase on the value shipped in 1911
is copra, the figures for 1911 being £13,264, and for

1912, £28,726. Sugar remained about the same, the

value of the exports being about £.500,000 for both

years. The cacao shipped in 1912 was valued at

£1,007,990 as against £1,127,372 in 1911. The falling
off in the exports is attributed to the effects of drought.
Increases may be looked for in the values for lal3-14

Although not dealt with in the publication from

which the above facts were obtained, it may be inter-

esting to note that the area of Trinidad and Tobago is

appi"oximately 1,895 sq. miles, with a population of

333,552. This gives a density of 176 people per

square mile. It is instructive to compare this figure
with the density for the Windward Islands, which is

317, and with that for British Guiana which is 3 people

per square mile. Barbados, as is well known, has as

many as 1,036 per square mile.
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INSECT NOTES.

TICKS IN THE WEST INDIES.

In a previous number of the AgrimltM-al Xetrs (see

Vol. X, p. 314) a short article entitled Information Concern-

ing Ticks gave a brief account of the losses caused in the

United States by the cattle tick, and a list of ticks recorded

as occurring in the West Indies, with their distribution.

Recently a small collection of these has been submitted

to the Imperial Bureau of Entomology for identification.

The ticks were collected by Mr. P. T. Saunders, M.R.C.V.S.,

Veterinary Officer on the Staff of the Imperial Department
of Agriculture, and the identifications were made by
Dr. Geo. H. F. Nuttall aad Mr. C. Warburton, of Cambridge

University.
Tjis collection with its notes and identifications is of

interest, since it provides definite records of hosts and locali-

ties for the species included. The list is as follows:—
The fowl tick, Argas minintus, Wald., on fowls,

Antigua. The larvae of a species of Argas were found on

a rat at St Vincent.

The gold tick, Ainhlyomma variegatum, F., on cattle,

Antigua.
The cattle tick, Margaropus australis. Fuller, on

cattle, St. Kitts, Nevis, Antigua, Montserrat, St. Vincent.

Derntacentor nitens, Neum., on horse, St. Kitts,

JMontserrat, St. Vincent; on donkey, Montserrat.

The brown dog tick, RIdpicephalus sanguineus, Latr.,

on dog, St. Kitts, Antigua, Montserrat, St. Vincent.

This list includes no new species, but it adds to the

number of recorded localities in the case of all the species

except the fowl tick and the gold tick.

In the following table the new localities have been

added to those published in the previous article in the

Agricultural Aecs already referred to.

It will be seen that there are certain islands for which

the records are meagre or wanting altogether. It is probable
that collections in those places would confirm the belief that

most of these ticks have a general distribution in the Lesser

Antilles, and it is also likely that further collections in all

the islands will increase tie recorded number of species:
—

Argas miniatus (the fcjwl tick). Antigua, Martinique,

Barbados, Trinidad.

Argas sp., St. Vincent (on rat).

J{argaro2nis australis (the cattle tick).

St. Kitts, Nevis, Antigua, Montserrat, Guadeloupe,
Dominica, Barbados, St. Vincent.^Trinidad.

A'inhlyotnina varicgatum (the gold tick). St. Kitts,

Antigua, Guadeloupe.

Artiblyomma hiriurn, Guadeloupe.

Amhlyomma dissimih, Antigua, Barbados, Trinidad.

Mhipicexjlialus sanguineus (the brown] dog tick). Antigua,

Dominica, Barbados, St. Kitts, Montserrat St. Vincent,

Boophilus sp. Barbados (on dog).

Hyalomiiia aegyiitimn, Guadeloupe.

Ilyaloinma longirostre, Trinidad.

Bermacentor nitens, St. -'Kitts, Montserrat, St. 'N'ineont,

Trinidad.

Mhipiccphalus sp ,
Trinidad.

SCARABEE OR JACOBS.
Reference has fre(juently been made in the publications

of the Imperial Department of Agriculture to the occurrence

of, and damage done by the small insect known as scarabee
or Jacobs (Cryptor/iynchus latatae), and planters and peas-
ants all know the insect and the results of its attack oa
sweet potatoes.

Although it does not appear that the amount of the loss

resulting from these attacks has ever been calculated in
terms of cash per annum or of percentage loss on the total

crop of potatoes in an island, yet these figure.! would be

large if they could be obtained, and it should be remembered
that the important feature to be considered is that such
attacks directly affect the food supply of a very large jaart of
the population, and especially that of the labouring class.

This insect is very difficult of control, for the entire
larval and pupal portions of the life cycle are spent within
the tissues of the root or stem of the plant In the matter
of prevention, however, much may be done by planting slips
which are free from infestation by eggs or larvae of the
beetle. This might be done by selecting slips for planting
from a field where no scarabee was known to occur. Ae
even better or safer method is to produce slips in a nursery,
where there may be greater certainty of freedom from
infestation.

To do this, a spot should be selected where no potatoes
have been grown for a long time. The land should then be

carefully planted with 'pickings' or small roots, from a field

where there has been little or no infestation, and all the
roots used for this purpose should be most carefully examined
for any signs of the presence of the beetle. The first attack

always occurs on the larger roots, then the old hard portions
of the stem are invaded, while the small roots are among the
last parts to be infested. The careful examination and the
selection of only those portions of the plant least likely
to be attacked should greatly reduce the chances of carry-

ing the infestation into the nursery with the planting material.
As the nursejy beds produce vines of sufficient size and

strength, they should be cut and planted, and if the nursery
beds are not maintained for more than six to eight months,
there should be very little chance of any infested slips beina:

developed. After .some six to eight months, the nursery should
be forked, and if no signs of scarabee infestation are to be

seen, the same plot of land might be used again fc- the

purpose. On the least sign of the presence of these insects,

however, a new nursery should be established.

A field of [jotatoes planted from such a nursery should
be quite free from scarabee for some time, and might be
used as a source of slips for planting provided these were
taken at the earliest date when they were suitable, since as
the plants in the field get older, the danger that they may be
infested becomes greater and greater.

Errata.—In the article on termites which appeared
in the last number of the Agricultural News, p. 74,

slight errors in the table there given have changed the
distribution of tWo species. Both the errors occur in
St. Kitts column. As the table stands Eutenncs acagutlae
occurs in St. Kitts and Porto Rico, while Eutennes
costaricensis has no stated locality. The fact is that
E. acagutlae is recorded in Porto Rico and not in St. Kitts,
while E. costari'^ensis should appear as occurring in the
latter island. A^ain, Leucottrtnes tenuis should be recorded
as occurring in Barbados and St. Kitts, and Eutermet
sanctueluciae should be recorded from St. Vincent only.
The crosses indicating the distribution of E. costariceiisi..

and X. tenuis have been moved into line with the narat
of the species next above them.
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RUBBER INDUSTRY. MANURES AND MANURING.

FRENCH RUBBER TRADE.
A writer in the India Rubber Journal (January 17,

1914), whilst admitting the great success of plantation rubber,

and the wonderful future which without doubt lies before it,

thinks that from a technical point of view the rubber

obtained from African vines has still a brilliant future before

it, for the reasons that these rubbers possess peculiar proper-

ties, for example, exceptional visco.sity, a very great stability

when they are properly vulcanized. This opinion makes

•matters look a little more cheerful for the French tropical

possessions in West Africa. At the same time, an examination

of the statistics showing the import trade in raw rubber leads

one to think that a great deal of organization will be required

in the future in order to make French African supplies an

important feature in the production of raw material for

French manufactures. The following table show-s the French

imports of raw rubber for nine months during 1912 and 1913

respectively, in kilos.:—
From England 3.573 000 3.100,000

„ Brazil 4,051,000 3,100,000

„ French colonies 3,154.000 1,910,000

„ Other countries 3,772,000 4,700,000

13,550,000 1.".,110,000

It will be seen that the direct importations from Brazil

have fallen off rather heavily (about 2.T per per cent.), while

the imports from England have increased correspondingly,

indicating that French buyers are more and more prone to

make their purchases on the London market. However, the

tnost important fact shown by these hgures is a reduction of

1,000 tons in the quantity of rubber arriving from the

French colonies. It may be noted, in conclusion, that in

general the imports of raw rubber into France during the

past few years have shown an annual progression rising from

13,239 tons in 1909 to 19,119 tons in 1912. During 1913

there was a slight decrease but this is probably only a tem-

porary fluctuation.

Figures are given in the India Rubber Journal (February

7, 1914), showing the Amazon rubber exports from 1898 to

1913. In 1898 some 12 million kilos, were sent to Europe
and nearly 10 million to the United States. In 1913 some

22 million were sent to Europe and about 1 7 million to the

United States. In 1912 the United States took almost the

same amount of rubber as l^urope did, namely, about 22

million kilos. It was during this year (1912) that the

maximum output of Para rubber was reached, being, as

already intimated, about 44 million kilos.

The stock in Para on December 31, 1913, was put ^^

1,600 tons as against 1,G20 tons at the end of 1912, 2,5^^5

tons at the end of 1911, and 772 tons at the end of 1910.

An interesting article appears in the Journal d'Agricul-

ture Tropicale (December 1913) on the origin of the Heveas

growing in the French colonies of the West Coast of Africa.

After referring to the introduction of seed into Ceylon, and

later into British West Africa through the Royal Gardens,

Kew, it is stated that the first importation into France of

Hevea seed destined to be grown in th'; French colonies was

carried out by private enterprise. It is mentioned that the fir.-5t

plants arrived in French Guinea in 1898 and were planted

in the garden at Cayenne. It was only in July 1898 that

the Minister for the Colonies took the initiative to distribute

Hevea plants throughout the French African po.ssessions.

JAPANESE PRACTICES.
The following is an abstract of one of a series of

articles on Japanese agriculture, taken from the

Experiment Station Record (December 1913):
—

It is shown that the use of commercial fertilizers in

-lapan is of comparatively recent date, but is rapidly assum-

ing large proportions. The estimated total value of fertilizers

now used is from •§34,860,000 to §39,840,000 annually.
The use of commercial fertilizers in supplementing, and to

a considerable extent, superseding the older practices depend-

ing upon the use of night-soil, straw ashes and similar

fertilizing materials. The use of animal manures has played
a comparatively insignificant part in Japanese agriculture
because the number of animals is small and the manure is

usually poor in fertilizing constituents. Green manuring,

especially with green grass, Astragalus siyiensis and Medicuf/ft

denticulata, is practised to some extent. Japanese soils are not;

naturally very fertile and the system of continuous cropping
which prevails is very exhausting to the land, hence the free

use of fertilizers has been followed with very profitable results.

The imports of fertilizing materials into Japan are large
and include all of the usual fertilizing materials, mixed and

unmixed, besides a variety of oil cakes and miscellaneous

materials. German potash salts have only been recently
introduced and their use is still limited chiefly to a small

amount of sulphate of potash. The home-produced fertil-

izers include various kinds of oil cakes and fish manures,

bone, hoofs, horn, hair, rice bran, by-products from the soy,
the sake, the beer, and other industries, wastes from silk-

worm rearing and cocoon.?, a little sulphate of ammonia,
from gas works, a small amount of calcium cyanamide^
besides superphosphates and mixed fertilizers of different?

kinds. The principal centres of fertilizer manufactures ara

Tokio and Osaka.

The Osaka fertilizers were originally made largely for

use in aquatic agriculture (rice and rushes) and were com~

pounded chiefly of ammonium sulphate and superphosphate,.
••

a mixture which seems best suited to soils in which th&

transformation of nitrogen does not, as a rule, go beyond the

ammonia stage and which does not have the same ultimata

acid effect as would the same combination of manures applied,

to dry land crops. . . . Partly from geological reasons and.

partly from manuring practices long continued, most soils ia

•lapan have a tendency to become acid and this is more

marked. . . in the case of non-irrigated fields. ... In the

manuring of rice, Japan is vsi-y far in advance of any other

rice growing country, in the manuring of mulberry JapaD
has no equal, in the manuring of tea she is behind

Ceylon and in advance of China, and in the manuring of

sugar-cane considerably behind Hawaii and In advance of the

Philippinps. Only within recent years has the manuring of

the winter cereals, barley, and wheat, received serious

attention.

Recent vork with phosphoric manures, according to thd

Gardeners' C'tronicle (January ?1, 1913), seems to show that

the effect of superphosphate is greatest during the year ia

which the fertilizer is added, and that the amounts absorbed

decreased markedly in the second year, and yet more in tha

third year. It would therefore seem good practice, accord-

ing to conditions under which these results were obtaine.;l,

to manure with small quantities of phosphates annually,

rather than to add larger quantities at longer intervals.
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During January, the Assistant Superintendent,
St. Vincent, visited the Grenadines to report on the prospects
of establishing a lime industry in these places. During the
same month in St. Lucia, the Assistant Agricultural Super-
intendent there was occupied with considerable travelling in

connexion with the survey work of the Land Settlement

plots and the recent tour of the Mycologist of this

Department.

GLEANINGS.

Reference is made in the Porl-of-Spain Gazette to the

success which has attended tobacco growing in Tobago during
the past year or two. It is stated that from 100 plants
one grower is known to have made '"JS (£1 13s. id.) within

three months.

A copy has just been received of the new book

on maize: its history, cultivation, handling and uses, by

Joseph BruttDavie, F.L.S., Government Agrostologist
and Botanist, Department of Agriculture of the Union of

South Africa.

The Antigua Sim (February 2, 1914) reports that

a meeting of the Antigua Horticultural Society took place

on January 30. At this it was decided that the rules of the

society should be printed, and in regard to the matter

of seed importation, that seed should be obtained under the

auspices of the society.

According to the Journal of the Royal Society oj Arts

(January 30, 1914) a committee has just been formed in Paris

for the purpose of organizing an International Exhibition of

living insects, fish and birds for the aviary. The exhibition

will be held this year in the grounds of the Jardin d'

AcclimatatioD, in the Bois de Boulogne.

Considerable activity is being shown in the Virgin
Lslands in regard to coconut demonstration plots and the

establishment of coco-nut nurseries. Another useful line of

work is that of cotton selection, the idea being to raise high-

grade seed so as to obviate the necessity of importing plant-

ing material from the neighbouring island of St. Kitta.

Losses to the cotton crop are recorded from Montserrat

as the result of boll dropping and a discolouration of lint

evidently caused by a fungus. It is to be feared that the

second crop of cotton is likely to be unsatisfactory. Some
loss from boll dropping has occurred in Antigua also.

It is stated in the Colonial Reports—Annual, No. 788,
that the weight and value of the Mauritius sugar crop for

the last five years in tons and millions of rupees respectively,

Js a.« follows: 1908-9, 191,491. value 28-7; 1909-10, 246,560,

value, 41-9; 191011, 214,372, value, 30-4; 1911-12, 165,806,

value, 320; 191213, 206,677, value, 28-9 (10 78

rupees
= £1).

The Zambesia Company in Portuguese East Africa, have,

for some years, according to The Board of Trade Journal

(January 1-5, 1914) been conducting experiments with cotton,

and good results are stated to have been obtained from

Nyasaland Upland seed. A great deal of trouble has been

caused in the field by a plague of rats, which destroyed nine-

tenths of the 1913 crop.

A circular has just been received from the Superintendent
of Agriculture for the Leeward Islands, which contains advice
in regard to the control of leaf-blister mite, for the benefit of

cotton cultivators in the Virgin Islands. The importance of

keeping a sharp lookout for the first appearance of the
disease and of quickly destrosing infested material is

emphasized. The information is plainly worded, and the
circular should serve a very useful purpose.

From references that have been made in regard to the
matter in this journal from time to time, it will be realized
that considerable attention is being given by the Agricultural

Department in Antigua to the extension of vegetable growing
in that island. An interesting feature of the work is that
efforts are being made to increase the amount and quality of

vegetables of temperate countries, like English potatoes,
tomatoes and onions. It has been proposed to grow English
potatoes along the banks in the cane fields.

According to The Board of Trade Journal (February 5,

1914) the following are the reduced export duties in aid of agri-
culture in Trinidad and Tobago for 1914. The rates of duty
on cacao (100 lb.) has been reduced from \d. to ft/.; sugar
(1,000 ft.) from 3^,1 to Id.; coco-nuts (1,000 nuts) 2hd. to

\hd.; copra (1,000 lb.) 7|ti to Zd. Even greater reductions

have been made in aid of emigration, on articles produced'in
Trinidad. For details, reference should be made to the

source from which this information has been taken.

Considerable correspondence has taken place recently in

the Malaya papers, in regard to the reduction of coolie wages,
and the general opinion seems to be that the present rate

should be lowered. Already on one estate free Javanese

tappers, who were previously paid 50c. per day for a task

of 300 trees have had their wages reduced to the rate of 40c.

for a task of 401) trees. This reduction will affect 1,000
workmen and mean a saving, even ignoring the gain as regards
increased task, of £4,200 per annum. (Planters' Chronicle,

January 3, 1914.)

An interesting note appears in Nature (February 5,

1914) in regard to a method of obtaining permanent prepa-
rations of protozoa in the state in which they are found

living in the soil. The best fixative for clay soils is: satu-

rated aqueous solution of mercuric chloride, 1 pint; methy-
lated spirit, 1 pint. The soil should be crumbled into this

fluid, and mixing is best accomplished by gently shaking the

containing vessel, care being taken to avoid making the clay
of the soil pass into suspension. A delicate film containing

protozoa will appear on the surface of the liquid, and this

can be removed by floating covers lips over it and stained by
the usual methods.
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BOTANICAL NOTES.

A DROUGHT-RESISTING ADAPTATION IN

SEEDLINGS OF MAIZE.

The following general description is given by
Mr. G. JI. Collin in the Journal of Agricultural
Research (Vol. 1, No. 4), concerning an interesting

variety of maize grown by the Indiana of New ^lexico

and Arizona, which possesses an adaptable character

that promises to be of economic importance m dry

regions where the germination of Indian corn is

uncertain:—
'Throughout the western part of the Great Plains area

the difficulty of securing uniform germination is a serious

obstacle to the growing of maize, \yith the varieties

commonly grown, if the seed is planted at the customary

depth, many seeds fail to germinate from insufficient mois-

ture; if planted deep enough to come into contact with moist

soil the plants may fail to reach tlie surface.

'The agricultural Indians of the Southwest have con-

tinued from prehistoric times to grow maize successfully in

regions where drought, and especially the absence of spring

rains, makes it much more difficult to start the crop than in

the Great Plains. A study of the varieties grown by the

Hopis and other agricultural Indians shows that these varie-

ties possess two special adaptations: (1) a greatly elongated

meaocotyl that permits deep planting, and (2) the develop-

ment of a single large radicle that rapidly descends to the

moist subsoil and supplies water during the critical .seedling

stage.
'This indigenous type of maize seems to have attracted

little attention, perhaps because it has been included in the

popular mind with a series of inferior varieties commonly
known as 'squaw corn'. But the Pueblo Indians of Arizona

and New Me-xico have strains sufficiently productive to

compare favourably with improved varieties, even when

grown under irrigation. The peculiar adaptations of this

type definitely indicate its value for the semi-arid regions and
warrant experiments to determine the possibility of its

utilization.'

Those interested in the botanical aspects of the

plants under consideration may be interested in a short

description of the morphological features of the maize

plant, and of a germination test

of the Navajo maize with that

of Chinese and other varieties.

The accompanying diagram
shows the principal parts of

seedling maize plant. The
most important from the point
of view of the investigation
under consideration is the meso-

cotyl. This portion of the aerial

axis is so termed because it lies

between the coleoptyle and

scutellum, both of which are

regarded as parts of a more

highly specialized cotyledon. As

already stated, it is the remark-

able length of this mesocotyl
which enables the Hopi maize

to be planted at extraordinary low depths in the soil (34 cm.)

without any damage being done to the first foliage leaf.
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Fig. 1. Seedling Maize.

In the germination tests this Indian maize and the

ordinary kinds were planted together in series at different

depths ranging from 6 cm. down to 34 cm. When planted at

34, the ordinary maize seedlings grew up to within about 18

cm^ from the surface of the gtound, but could not go any
farther and died; whereas the Navajo maize, as already stated,

owing to the remarkable elongation of its mesocotyl, safely
reached the surface without any damage to the developing
bud and became firmly and satisfactorily established

Reference has already been made to the remarkable tap
root which these Indian maizes possess, and taking all their

characteristics into consideration one is forced to the conclu-

sion that here is a plant of real use which may be taken

advantage of with great profit l>y- breeders of Indian corn in

different parts of the world.

ABSORPTION OF PLANT FOOD: INFLU-

ENCE OF THE MEDIUM.
The Experiiii^'.nt Statiim Record {Decetahei 19l:i)

publishes the following abtract of some recent work
done in France on the above subject.

Continuing the above work, the author investigated the

influence upon the adsorptive power exerted by living as

well as dead roots of wheat and their absorption of nitrogen
on the addition of certain salts to the ammonium chlorid

nutritive medium.
From these tests it is said that the other salts influence

strongly both diffusion into live plants and adsorption by
dead ones. It appears also from tabulated results that the

rapidity of diffusion, as observed in the series of different

salts, varies in nearly the same ratio as does that of adsorp-
tion. The results of various further experiments with

different concentrations of other salts in connexion with

ammonium chlorid are held to show that for each of the

former in connexion with the latter a point of concentration

exists, corresponding to the maximum of adsorption by the

roots. These facts are held to explain, at least in part, some

good effects on vegetation obtained by u.sing in addition to

ordinary fertilizer.*, such substance-s as common salt, gypsum,
sulphate of manganese, etc., and to indicate the possibility of

obtaining larger crop returns bv securing better utilization

of nitrogen in the nutritive solution.

It is claimed that the absorption of either organic or

mineral nitrogen by young plants does not depend immedi-

ately and alone upon the living substance, but that it is in

part determined by substances contained in the roots, also

that, all other conditions being equal, the adsorption and the

activity of diffusion are proportional to the concentration

within limits. In solutions of equal concentrations the

adsorptive powers or the activity of diffusion is modifiable

by changes in the composition of the external medium, and
bears a close relation thereto.

A couple of minor points may be noted for correction

in Dr. M. T. Cook's book on the diseases of tropical

plants, reviewed in the last issue of this journal. Sooty
mould of sugar-cane leaves is attributed to Cajiiiodinm

sp. growing in the secretions of mealybugs (Aleyrodes).
In the Lesser Antilles, at any rate, the insects usually called

mealy bugs {Pseudococcus spp.) occur only under the leaf

sheaths, and sooty mould is associated with Delphax
saccharivora. Probably owing to ambiguity in the literature,

Barbados is several times mentioned in connexion with

diseases of cacao, which is not a crop of that island.
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FUNGUS NOTES.

REPORT ON A VISIT TO ST. LQCIA.
The following notes are taken from a report submitted to

the Imperial Commissioner of Agriculture by the Mycologist
on the staff of this Department (Mr. W. Nowell) respecting
the observations made by him during his recent visit to

St. Lucia.

FUXGUS DISEASES OF INSECTS. During the inspection
of Union estate, and on all occasions where the opportunity
occurred of examining citrus and other plants susceptible
to scale insects, the efficiency of ths control exercised upon
the latter by their fungus parasites was very striking. Only
in .the case of certain young trees not well established was

there any indication of need for spraying with insecticides.

The white-headed fungus (Ophionectria) was most notice-

able, closely rivalled by the red-headed fungus (Sphaero-

stilbe). The black fungus (Myriangium) was fairly abundant,
and the buff or shield-scale fungus (Cephalosporium) was

present where its hosts occurred. Specimens of Aschersoida

turUnata parasitizing a scale in.sect (Coccus mangiferae) on

Java plum (Eugenia jamholana) were noted in the Botanic

Station. There also attention was called by the Agricul-
tural Superintendent to a shrub infested with the Fulgorid

bug, Ofme)us sp., many of which were dead and adhering
to the twigs; these were found to be parasitized by a species
of Isaria.

The fungus Septobasidium [Thelephora] pedicellafa came

frequently under observation on lime trees, on the twigs of

which it forms a bluish grey, waxy coating. When this

fungus was first submitted for examination it was stated to

be frequently associated with the death of the parts
affected (Agricultural News, Vol. IX, p. 286). Later, in

consequence of the announcement by Mr. T. fetch. Mycol-

ogist to the Government of Ceylon, that fungi of this genus
were parasitic on scale insects, the acceptance of this opinion
was revised, a suggestion being made that the death of the

parts was due to the scale insects and that the fungus is

probably beneficial (Agricultural Keu's, Vol XII, p. 14).

A careful examination was made during the present visit

of a well infested lime, aid specimens were collected for

further study. The fungus ic these examples had enveloped
colonies of the purple scale insect (Lepiclosap/tes beckii), and
in the case of the older members, the mycelium had grown
in under the edge of the actual scale and attacked the body of

the insect; but whether this had occurred before or after death

was not determined. The young twigs of the tree above
referred to were gumming freely from raised swellings where

they were covered by the fungus, and in some cases the part
of the twig lying beyond the investment was dead. The
number of scale insects present was far below what would

generally be considered capable of killing the twigs. The

damage appears to be due to the fungus, and since no
evidence of penetration could be found the conclusion was
reached that it is probably brought about by suffocation.

IMMOETEL CANKER. This disease is steadily destroying
on all the estates visited a form of Erythrina commonly
grown as a shade tree for cacao and locally thought to be

JJ. Indica, and seems likely to cause its practical extinc-

tion. No fungus fructifications were found associated

with it, and from its general appearance it is suspected
to be a bacterial disease. In view of the constant wounding
to which the tree is subjected through being made to serve as

a stand for cutlasses and by the necessary lopping, often

involving the cutting of steps in the trunk, there seems little

hope of any practical remedy. The substitution of other
shade trees is being carried out by planters, and so far,

Erythrina rduhna appears to be immune. In addition to

damage caused to the cacao by loss of protection, the epidemic
i> unfortunate in that it cumbers the ground with large
quantities of dead wood, making proper sanitation very
difficult. Three apparently distinct species of Ftosellinia were
found on this material during the visit.

EOSELLIMA BOOT DISE.'VSE OF t.\CA0. In view of its

importance, careful attention was paid to this disease. The
conclusions arrived at coincide in all respects with those of
Messrs. South and Brooks as published in Circular JS'o. ? of
this Department. Perithecial fructifications of Rosellinia
were again found on the mycelium enveloping a cacao stump
killed by the disease, though unfortunately they were not in
a condition to permit of the determination of the actual

species concerned. Fresh perithecia for this purpose are
much to be desired. The presence of the characteristic

mycelium on living and dead roots, its clear connexion with
conidial fructifications of the Dematophora type, and the

subsequent occurrence of perithecia of Rosellinia situated
on the same mycelium—viewed in the light of the association
of these three characteristics in destructive root diseases in

many different parts of the world—aftbrd evidence which is

as strong as it can possibly be without the proof of direct
infection from pure cultures that Rosellinia is responsible
for the disease.

The actual conditions of infection have still to be
learned. Attempts to infect plants in tubs and pots by
means of material from diseased trees have so far failed, yet
in a gap caused by the disease in a pois-doux windbreak
living fence posts of white cedar (Teconvi leuco.rylon) and
other wood were found to be strongly attacked, as were self-

sown seedlings of pois-doux and annatto at one end of the

gap. Further experiments of this nature have been insti-

tuted. It should be noted in this connexion that cases were
observed where cacao trees included with diseased trees

within isolation trenches still remained apparently undamaged
after a period of several months Opportunity did not

permit of full information being obtained as to the experi-
ments instituted by Messrs. South and Brooks. So far as
could be judged, the application of 'Fungal' has had no
beneficial eflFects. Certain of the diseased areas planted with
limes had been disturbed; of the plants remaining most
were healthy, but some were afi'ected in the characteristic

manner: hence there is no doubt that limes are liable to be
attacked. Horse beans grown on infested ground were also

similarly diseased in part.

The kola tree (Co^aacumwia^a) mentioned by Mr. Brooks

(St. Lucia Report 1912-13) as having so far proved immune
must now be included in the list of trees attacked, an

example bearing the characteristic mycelium having been
found during the visit.

In viiw of the very susceptible nature of bread fruit

and avocado pear trees, the question arose as to whether it

is advisable to cut down these trees even when they appear
to be healthy. It would certainly be well to be rid of

them, and where the planter is prepared to remove the bulk
of the roots from the soil it may be to his advantage; but
where this is impracticable it is the opinion of the Mycologist
that it is better to leave them alone so long as they remain

healthy. The living roots probably have some power of
resistance to the disease, while the presence of a large mass
of dead material in the soil invites its appearance. A number
of cacao stumps left in thinning out the trees were examined
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on one estate. They had shown no sign of disease while

living, but several were now found to l« fully infested with
the fungus, which had apparently developed after their

death.

In view of the various facts no-v well established as to
the ability of the fungus to live on dead woody material
wherever sufHcient moisture is present, great stress must be
laid on the importance of removing such material from the
cacao plantations. No branches of any thickness should be
used as mulch. The ideal condition would be that no stumps
or roots should be. left to rot in the ground and no branches
left to rot upon it. The difficulties of the position are

recognized, but the desirability of approaching a.s"near to this

state of things as is practically possible .should be steadily
kept in mind.

There is a general demand among planters engaged in

fighting root disease for a soil sterilizing agent more efficient

than lime. Very probably much of the evident dissatisfaction
with this material is due to the difficulty of obtaining and
applying it in a fully caustic condition, failing which it is of
little use. One planter is using flowers of sulphur for the

purpose. This sub.stance has been tried in French vineyards
against the allied R. necatri,-, good results have been
claimed for it, while on the other hand its efficiency has
been denied. If it can be obtained cheaply enough to
be liberally used it is well worth trial. Perhaps the local
sources might be utilized. There is a decided lack of a good
and cheap soil fungicide in solid form, at present the
best available substances are liquids. Carbon bisulphide,
applied by means of a soil injector at the rate of about <; oz.
to the square yard appears to be extensively used in France
against the fungus above mentioned. Its cost and inflamma-
bility will probably prevent its use in St. Lucia. Carbolic
acid 1 oz. to 1 gallon of water has been used for a similar

purpose and good results claimed. I'robably the moat
promising liquid is a solution of formaldehyde made by
mixing 1 pint of the commercial (40 per cent.) solution with
20 imperial gallons of water. The soil should be thoroughly
soaked with this, and covered up as well as possible to

prevent rapid escape of the fumes. It mast be noted that
none of these agents is likely to have much eflect on
mycelium established in roots or branches, which should be
carefully removed, as is the present practice.

OTHER CAC.vo DisEAtiKs. Other diseases of cacao were
studied so far as time permitted and their field characters
noted. Many patches of trees with the upper twigs dying
or dead were seen, but owing to the precedent dry weather
the fructifications of Thyridaria (Lasiodiplodia) were not
much in evidence upon thera. In every case examined the
afi'ection seemed to be correlated with absence of adequate
protection for the trees. Pink disease {Corticium lilacino-

fuscutn) was noticed only on one tree.

The

DEPARTMENT NEWS.
Imperial Commissioner of Agriculture

returned to Barbados on Wednesday, :March 4 by
the R.M.S. 'Trent'. Dr. Watts had spent the 'pastmonth in Jamaica in connexion with official matters
-pertaining to the agriculture of that Colony.

^Ml

COCO-XI-TS: THE CONSOLS OF THE EAST
By H. Hamel Smith and F. A. G. Pape. Second Edition
London: 'Troptml Life PuUishing Dept. 19U. Price Us Qd

The contents of the first edition of this book were fully
outlined in the Agricultural News for August 31, 1912. In
this, the second edition, there has not been any 'very radicle
changes, though the amount of additional information is
considerable. The first edition Jiad .506 pages; this one has
6-44. Much more information is given on the cost of making
copra and in connexion with coco- nut cultivation in Samoa,
Fiji and Xorth Borneo; also about the cost of establishin<^
estates, and in regard to the utilization of by-products.

°

The more novel of the newly introduced sections include
a chapter on remounts for the army followed by another
equally suggestive of war, namely, farming with dynamite.Hut when one comes to read the subject-matter there is

nothing very alarming—it is only advocated that horse
breeding might be profitably conducted with advantage to
the Empire on large plantations and that the quickest and
cleanest way to clear the land and to improve the subsoil is-

by means of carefully controlled explosions.
Each section of the book is more or less self-contained

which, as pointed out in the review of the first edition, leads
to a certain amount of repetition. But the subject matter
IS good since it is based on the work and experience of all
the best authorities. Those readers who want to know
ju.st how to prepare and plant land in coco-nuts are advised
to begin by reading pp. 160 to 215, which strike us as being
thoroughly practical and to the point. The intending
investor, on the other hand, will probably feel inclined to
peruse the sections dealing with coco nut cultivation in
different countries He may feel somewhat disappointed in
not getting more facts concerning what land is available for
planting purpo.ses, but of course such information as this
is more easily got by communicating with local authorities in
the various centres of production. Lastly it may be said thai;
the large amount of matter concerning pests and diseases
will put power into the hands and minds of those whose
principal duty it is to check depreciation, just as the
interesting matter concerning the utilization of by products
will help those who are concerned more directly with appre-
ciation on the estate.

( )ne or two features of a literary nature call for comment.
Though presumably compiled in collaboration, much of the"

subject-matter is written in the first person singular. Agaia
Mr. F. P. .Jepson, Government Entomologist, Fiji, is treated
in a rather inconsiderate way, being given on page 125 the
curious qualifications of B. A. Cant., F.E.C., whilst on page Hi
we find what must be equally curious 'Mr. Frank Jepson oa
the rhino beetle in Samoa.' These are mere trifles of course
and are quite eclipsed by one or two similes; for example, ia
connexion with wide planting we are told that the coconut:
palm is like a big bird and wants plenty of room to flap
about in. So that whatever small blemishes the book may
have, the authors have not failed in their determined eff'orts
to drive home essential points. It is, in fact, the best book
of its kind .n\ coco-nuts that there is.
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MARKET REPORTS.

London.—Thb Wkst India Committkk Ciboulab,

February 24. 1914; Messrs. E. A. de Pass & Co.,

February 13, 1914.

58/-

Arrowroot—od. to 4Jrf.

Balata—Sheet, 2/11*; block, 2/1^ per ft.

Beeswax—£8 5s. to £9.

Cacao—Trinidad, 62/- to 67/- per cwt. ; Grenada,
to 64/-; Jamaica, 56/- to 62/-.

Coffee- -Jamaica, 52/- to 81/6
Copra—AVest Indian, £29 IQs. per ton.

CoTroN—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 16d. to 21d.

Fbuit—No quotations.
Fustic—No quotations.
Ginger—Quiet, 34/- to 60 '.

IglKOLASS—No quotations.
Honey- 20,'- t.. 25,-.

Lime JoicE—Uaw, Is. to Is. 7d; concentrated, £21 10s. ;

otto of limes (hand-pressed), 9/-.

LooWOOD—No quotations.
Mace— 1/7 to 2/6.

NlTTMEQS— Ojd. to 7d.

Pimento— i\\]cl. to 2,\d.
Rubber—Para, fine hard, 3/-; fine soft, 3/-; Castilloa,

1/8 per ft.

RcM—Jamaica, 2/;!^ to 5/- per gallon.

New York,— Me.ssr3 Qillbspib Beos. it Co., February

•20, 1914.

Oacao—Caracas, 13c. to 14|c.; Grenada, 12ic. to 13c.;

Trinidad, 13c. to 13ic. ; Jamaica, 12c. to r2^c.

Coco-nuts—Jamaica, selects. $28 00 to $;;<i-00:" Trinidad

h^elects $.30-LO to $31-00; culls, $15-00 to $17-00

per M.
Coffee—Jamaica, lOJc. to 15c. per ft.

Ginger— 9c. to lOjc. per ft.

Goat Skins—Jamaica, 51c.; Antigua and Barbados, 45c. to

48c.; St. Thomas and St. Kitts. 42c. to 45c. per ft.

Qbape Fruit—Jamaica, $1-124 to $175.
LiUES—No ijuotations.

Mace—52c. to 55c. per ft.

Nutmegs—llO's, 12jc.
Obanges—Jamaica, $1-25 to $150.
Pimento— 4c. to 4jc. per ft.

BroAR—Centrifugals, 96", 3-45c. per ft.; Muscovados, 89",

2-90c. ; Molasses, 89°, 2 •70c. per ft., all duty paid.

Trinidad,—Messrs Gdrdon, Grant di Co., March 2,

1914.

Oacao—Venezuelan. §1340 to $13-50; Trinidad, $1325
to $13 50.

Ooco-NCT Oil—$1"00 per Imperial gallon.

OoFFEE—Venezuelan, 13ic. per ft.

Copra—$510 per 100 ft."

Deal—$575.
Onions—$2-76 to $3-00 per 100 ft.

Fbas, Split— $5-80 per bag.
Potatoes—English, $1-40 to Sl^SO per 100 ft.

RiOE—Yellow, $5^10 to $5-30; White, $4-80 to S:4-85

per bag.
S?SAB—Americtn crashed, no quotations.

Barbados,—Messrs. James A. Lynch ii Co.. Ltd.,

January 24, 1914; Messrs. T. S. Garrawat it

Co., February 28, 1914.

Aerowroot—$4^50 per 100 ft.

Oacao-$11-75 to $1200 per 100 ft.

Coco-ndts—§15 00.

Hat—$1-60 per 100 ft.

Manures—Nitrate of soda, $70 00; Cacao manure, $48 OOj

Sulphate of ammonia, $85-00 per ton.

Molasses—No Quotations.

Onions—$7-00 per 100 ft.

Peas. Split-$6 GO per bag of 210 ft.; Canada, $3^50

per bag of 120 ft.

Potatoes-Nova Scotia, $2 00 per 160 ft.

Rice—Ballam, $5 20 to $5-30 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $4-00 per 100 ft.

British Guiana.—Messrs. Wieting k RicHiER, February

28, 1914; Messrs. Sandbach, Parker & Co., Feb-

ruary 27, 1914.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, 1j. '2d;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:— Price 2s. each ; Pest free 2s. M, where.'complete. (Ill, 2.

IV. 3; and V, 2 and 3 are out of print.)
Volume XIII, Nos. I and 2. No. 3:—Containing Papers on Robber: Rubber Experiments in Trinidad and

Tobago, by A. E. Collens; Rubber Experiments in British Guiana, by Professor Harrison and others;

Castilloa Rubber in Dominica, by Joseph Jones and G. A. Jones: Notes on Caltivation of Para Rubber,

by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc
, F.C.S.;

Rubber Cultivation, by Dr. P. J. S. Cramer; Miscellaneous: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C; Milking Capacities
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

by J. L. Shannon, D.V.M.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

Adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sngar-cane and manures, the full ofiBcial reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available; the rest are out of print.
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados . (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2(i.; in 1901, No. 13, price 4d.; (17) General Treatment of Fungoid Peats. Price 4d.

in 1902, No. 19, price 4c(.; in 190.3, No. 26, price 4d.; (18j Recipes for Cooking West Indian Yarns. Price 2d.

in 1904, No. 32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6d
; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1905-7, No. 49, price 6d.
;
in 1906-8, No. 59, price 6d.

; (35) Information in regard to Agricultural Banks. Price i'l.

in 1907-9, No. 62, price 6d. ; No. 66, price 6(/. (37) Cultivation of Oranges in Dominica. Price 4d.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Plaata-
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d.

ia 1904-5, No. 39, price 4d.
;
in 1905-6, No. 46, price 4d.

; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
in 1906-7, No. 50, price 4d.; in 1907-8, No. 66, price 4d.; Price 4d.

in 1908-9, No. 63, price 6d.
;
in 1909-10, No. 67, price 6d. (55) Millions and Mosquitos. Price 3d.

Manurial Experiments with Sugar-cane in the Leeward Islands, (58) Insect Pest« of Cacao. Price 4d.

in 1902-3, No. 30. price 4d.
; in 1903-4, No. 36, price 4d. ; (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; (61) The Grafting of Cacao. Price 4d.

in 1906-7, No. 51, price 4d.
;
in 1907-8, No. 57, price 4d.

; (65) Hints for School Gardens, Fourth Edition.

in 1908-9. No. 64, price 4d.
;
in 1909-10, No. 68, price 4d. (69) Hints to Settlers in St. Lucia. Price 6d.

Sugar-cane Experiments in the Leeward Islands, (7l) Insect Pests of the Lesser Antilles. Price Is. 3d.

in 1910-11, price l.v.
;
in 1911-12, price Is. (72) Lime Cultivation in the West Indies. Price 9d.

General. (73) Root Borers and other Grubs in West Indian Soils.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price Price 6('.

4d.; Part II., price 4d.

The above will be supplied post free for an additional charge of i<i. for the pampuiets marked 2d., Id. for thoaa

marked id., and lid. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. "Postage for No. 71, 4i.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and ia on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

2t. 2d. per half-year, or 4.?. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

issned—Price 4s. each.^ Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.
All applications for copies are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :

—
London: Messrs. Ddlau & Co., 37, Soho Square, W. St. Vincent:

Barbados: Advocate Co. Ltd, Broad Street, Bridgetown. St. Lucia: Mr. M. A. Laivrence, Botanic Station.

Jamaica: Thb Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewatee, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station,

^ritisACMiana.- The 'Daily Chronicle' Office, Georgetown. Aniigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muie-Marshall k Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aoenoy, Baaseteri*.

Tobago : Mr. C. L. Plagemann, Scarborough. Uevit : Messrs. Howell, Bros., Charles^own.

Grenada : Messrs. Thos. Lawlor & Co. St. George.



Vol. XIII. No. 310. THE AGRICULTURAL NEWS. March U, 1914.

THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—^^r sugar-cans and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohiendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-OONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS

London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

PURE RAW
Linseed Oil

Stocked ill casks or in cases of 10 gallons eacli.
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R.M.S.P. REGULAR SERVICES
FROM THE

Vv'EST INDIES
TO

Panama Canal, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & LaCuaira: and Demerara),

Puerto Colombia. Cartagena. Colon (tor Panama Canal and Pacific Ports), Jamaica,

Antilla & New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts. Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Brazil, Uruguay <& Argentina,
Via Spain, Portiigal. Madeira & Si. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Oane^ry Islands, Madeire^.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

THE ROYAL L STEAIVl PACKET COMPANY
Head Office : 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New Vork, Buenos Aires, Rio de Janeiro, Madrid, etc.
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LIME CULTIVATION
IN THE

WEST INDIES.
ISSUED BY THE COMMISSIONER OF AGRIODLTURE.

THE JOURJAL OF THE ROYAL SOCIETY OF ARTS, states:— 'To those interested in the lime indus-

try this little volume (which forms No. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri-
culture for the West Indies) should prove invaluable.'

THE DEMERARA DAILY CHRONICLE (British Guiana), observes:—'An interesting and instructive book-

let on the subject of lime cultivation . . . contains an abundance of valuable information regarding the production of

lime oils, citrate of lime, etc'

(Second Notice):
— 'Pamphlet No. 72, wit': up todite information concerning the lime induistry is very oppor-

tune, as apart from Dominica and Montserrat, the possibilities of lime growing have appealed powerfully to St. Lucia,
Trinidad and British Guiana. We are confident that those engaged in the industry in this Colony will welcome this

little volume.'

THE DOMINICA GUARDIAN says:—'Our thanks are due to the Imperial Department of Agriculture for

the West Indies for their Pamphlet, No. 72, which is an exhaustive summary of all that is up to the present known of

the lime, its culture, products and commercial value.'

THE CLARION (British Honduras) states :
— ' We reproduce below an extract from a Pamphlet issued by

the Imperial Department of Agriculture for the West Indies . , . and we propose publishing from time to time

further extracts.'

THE INTERNATIONAL SUGAR JOURNAL •—'This comprehensive handbook.'

To be oMained from all agents for the sale of tlie puWications of the Department,

price 0^^., post free \\d.

ASK US
FOR

lEEORMATION ON TfiOPIGAl A&B,1CTJLTURE.

Fertilizer Guide

Miscellaneous Economic Plants

Orange

Pine-apples

We don't know it all, but we are in touch with the best thought and practice throughout
the Tropical World. Send for Our Books on:—

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE;.WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH.

GERMAN KALI WORKS,

2, St. Vincent Street,

Port-of-Spain,

Trinidad.
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The Control of Bovine Tuberculosis

in the West Indies.

JT the Tuberculosis Conference held in

Trinidad during March 191.3, it was fully

5 established that bovine tuberculosis exists

in the West Indies and that it is urgently necessary

bo advise and recommend the measures that should be

taken to prevent the extension of the disease and

the possible infection of human subjects. Up to the

present time no definite action has been taken, at

least not in the Windward and Leeward Islands, and

since it is in these colonies that recent systematic

observations have been made principally, it would

seem desirable to bring forward in these columns the

facts relating to the transmission of tuberculosis from

animals to man, and the measures that have been

adopted in other countries for the prevention of this

transmission.

Largely as the result of the enquiries of successive

Royal Commissions, it is now to be regarded as an

accepted fact that bovine tuberculosis is communicable

to man. and that it is principally transmitted by the

agency of milk used for human consumption. Is is

abundantly clear, then, that any operations aiming at

the diiuinution or eradication of the disease would not

only be productive of benefit as regards the improve-
ment of the condition of live stock, but would also

comprise a material step forward in the campaign

against the disease in man.

At present there are four recognized types of

tubercle germs—human, bovine, avian, and a type
that infects cold-blooded animals. As already stated,

the human and bovine forms are transmissible and

it is also important to observe that tuberculosis in

fowls can be communicated to pigs and vice rersa. It

is evident, then, in view of the cosmopolitan n.iture of

the disease, that the fate of the bacilli outside

the animal body is a most important phase of the

problem of prevention. It is the germ living what

may be regarded as a saprophytic life which demands

our first attention, for this is the material which is

a constant source of infection. The tubercle bacillus

although it does not form spores, is one of the most

resistant species of bacteria; it can, however, be killed

in a few minutes to a few hours when exposed to direct

sunlight. In running water, tubercle bacilli can live

for more than a year. A watering trough harbouring
these germs may therefore be a dangerous source of



98 THE AGRICULTURAL NEWS. March 28, 1914.

infection to cattle. In cow manure, the germ can also

survive long periods. Pure cultures of bovine tubercle

have been mixed in cow manure and exposed in

a 2-inch layer in a pasture tield in the sunshine, and

have been found to remain alive and virulent for two

months. These facts show how necessary it is to

destroy infested material.

But from the point of view of human tuberculosis,

it is milk that constitutes the most dangerous medium

of transmission. In the first place milk provides an

ideal cultural medium for reproduction, whilst in the

second place it is particularly liable to infection even

if it may have been derived originally from a healthy

animal. A contaminated water-supply in a place

where adulteration is practised provides one source of

infection; then, again, uncleanly methods in the opera-

-bion of milking may also allow the germs to enter.

A very dangerous and insidious means of infection is

often involved in the mixing of milk in a herd of

•cows. One tuberculous animal may under these

conditions be the means of virtually making every

cow a source of infected material.

But no matter how much care be taken to destroy

infected material and to prevent the contamination of

milk, the real root of the evil lies in the existence of the

diseased animal itself.

The means of eliminating tuberculosis from

a herd are easier framed than put into operation.

This is particularly
true of the West Indies. Refer-

ence has from time to time been made in this journal

to Bang's system of tuberculosis eradication, which

•consists in principle,
in dividing the stock into two

herds: those which react to the tuberculin test, and

those which do not react. The two herds are kept

separate, and of the reactors, as soon as any show

clinical symptoms, as for example extreme emacia-

tion, they are got rid of. In Denmark, societies

known as tuberculin unions have been formed, all the

members of which agree to conform to Bang's system

on their respective farms. It is apparent that this

not only leads to an improvement in the condition of

the various herds, but also protects the market and

•consequently the consumer.

In England, the Board of Agriculture and Fisheries

passed in 1913 a Tuberculosis Order many of the pro-

-visions of which may be applicable under West Indian

•conditions, and it is proposed to describe the provisions

of this order at some length. Every person having in

his possession or under his charge a cow which is or

appears to be suffering from tuberculosis of the udder,

indurated udder, or other chronic disease of the same

organ, or having any bovine animal which is, or appears

to be, suffering from tuberculosis with emaciation,

must notify the same to the police. .Similarly veterin-

ary surgeons must give notice of the existence of any
animals exhibiting the above symptoms that they may
be called to examine in the course of private practice.

For doing this a small fee is paid. The Order provides

further for the inspection of suspected animals.

Should an animal be discovered giving tuberculous milk,

or suffering from tuberculosis with emaciation, it

must by law be slaughtered, though if the value of the

animal is above £30, the direct sanction of the Board of

Agi'iculture is necessary as well as that of the Local

Authority. Provision is made for valuation for com-

pensation. The amount of compensation which is paid

by the Government depends upon the extent to which

the animal was suffering from tuberculosis as demon-

strated by a post-morcem examination. Should the

post-mortem show that the animal was not suffering

from tuberculosis, a sum equal to the value of the

animal as agreed to in the valuation for compensation

must be paid, and a further sum of twenty shillings.

If the animal is found to be suffering from tuberculosis,

but not advanced tuberculosis, the Local Authority

shall give a sum equal to three-fourths of the value of

the animal after deducting one-half of the costs of

valuation; but if the animal is shown to have been

suffering from the advanced stage of the disease, only

one-fourth of the value of the animal is paid, deducting

from such sum one-half of the costs of valuation and

examination.

The Order, the principal provisions of which have

just been outlined, concludes with a number of restric-

tions in regard to the handling of milk, the detention

and isolation of suspected animals, and cleansing and

disinfection. In these sections the proper measures

for the prevention of transmission, as outlined at the

commencement of this article, are enforced. In con-

clusion, it would appear that the Order embraces in

a practical manner all the principal measures for the

control of tuberculosis, and the adoption of the same,

possibly with slight modifications, would appear to be

desirable in most of the West Indian islands

where a Veterinary Surgeon is available. It would

not be sulHcient to confine the operation of the legisla-

tion to the towns but to extend the operation

throughout the Colony, and it is hardly necessary to add

that at the same time that the legislation was enacted,

it would be expedient to make proper provision for

ensuring its thorough execution.
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SUGAR INDUSTRY.

SUGARCANE EXPERIMENTS IN THE
LEEWARD ISLANDS, 1912-13.

The form of thi.> report is virtually the same as that of

previous j-ears. The publication is divided into two parts:

(1) dealing with varietj- trials and (2) dealing with manurial

experiments. The first twelve pages or so of the report
include a description in tabular form of the various Barbados,
Demerara and Antigua seedlings at present under trial in the

Leeward Islands.

The tables and observations concerning trials with plant
canes in Antigua which follow, show that for the year under

review the first place in the table of average returns is again

occupied by B 4596. The results obtained with B..3922

indicate that this variety is worthy of careful attention and
trial by planters. Other promising varieties are B.6450 and
B.1528. In regard to the experiments with ratoon canes in

Antigua. B.3922 occupies the first place in the table and
B.156 second. Third on the list is B.4596, a variety which
continues to maintain its position as a plant cane and ratoon

in a ver_v satisfactory fa-hion. It is observed that the returns

during the year under review given by all varietie- are low—
a result attributable to the continued dry weather experienced

during the preceding seasons, combined with the effects of

root disease (Marasmiiis ^acc/iari).

Turning to the trials with varieties conducted in St. Kitts

and Nevis we find that in the mean results for the fifteen

varieties grown at all stations as plant canes, the leading

place is occupied by B.254. This variety has given an

average return of 8,410 lt>. of sucrose per acre and 384 ton.<

of cane per acre. This variety has come to the front during
the past six years in a rather striking fashion. The second
and third varieties on the li^t are B.376 and B.109 re.spect-

ively, both of which are now recognized as reliable varieties

to grow. It ir interesting to note that the fourth and fifth

places are taken by A.2 and A. 3 respectively—two Antigua
varieties which have been grown during the past two seasons

at La Gui'rite acd Molineux and at those stations have given
satisfactory returns. In the trials with ratoon canes in

St. Kitts "during 1912-13 the list is headed by D. 109 with

a return of G,170 R. of sucrose per acre, followed by B.4r>96,
D.e25 and B.1528.

In regard to the trials with the varieties in Nevis it

would appear that B.254 is a cane which appears to be well

suited to conditions in that island. It would seem also that

B.3VC, D.109, White Transparent and A.3 are worthy of

attention and trial.

The numerical results which have just been briefly dealt

with above are follow ed in the report by a note on the area

under cultivation in the different cane varieties in Antigua
and St. Kitts. The largest area in Antigua is still occupied

by White Transparent, though the total acreage under this

cane continues to decrease chiefly in view of its decided

susceptibility to root disease particularly on the heavy clay
lands of the centre portion of the island. The next largest
area in Antigua continues to be occupied by Sealy Seedling
which has this year increased its area by 347-i acres. D.147
comes next in popularity, closely followed by B.4596. In
relation to St. Kitts, the position once again does not evince

any very marked change. The area under White Trans-

parent shows an increase of 231 acres, while B.20S has
decreased its area by 100 acres. The increase in the area
under White Transparent is probably the outcome of the
introduction of the Central Factory system into St. Kitts,

whereby varieties giving heavier weights of cane to the acre

are now preferred to the moderate tonnages and very rich

juice characteristic of such varieties as B.208. Although
its area has decreased somewhat. B.147 continues to retain

the leading position as the standard variety in the northern
and northeastern cane-growing area of St. Kitts.

Part I of the report concludes with some interesting
notes on the more important cane varieties already referred

to in other connexions above.

The manurial experiments presented in Part II of the

report are conducted with ratoon canes, and the general results

of the year under review conform to those obtained in previous
seasons, namely, that the principal manurial requirementa-
in the Leeward Islands are pen manure for plant canes and
a dressing of quick-acting nitrogenous manure for ratoons.

In regard to the returns consequent on manuring ratoons, the

biggest financial return was got from the plot B which
received 40 lb. nitrogen as sulphate of ammonia in one

application without potash and phosphate. The profit inci-

dental to manuring this plot was 20s. lOd. per acre. (Value
of canes assumed as 10s. lO'i. per ton.) It has to be
remembered that it is now clearly established that the

action of manures in the Leeward Islands is greatly limited,

speaking generally, by insufficient rainfall. In St. Kitts

where the rainfall was more propitious than in Antigua,

distinctly profitable results were obtained from the applica-
tion of artificials to ratoons at nearly every station. It may
be mentioned here that the reason why quick acting nitro-

genous manures improve the growth of ratoons is because

of their stimulating action after the shock which the plants
sustain subsequent to being cut. The general considerations

relating to the manuring of sugar-canes under conditions

obtaining in Antigua and St. Kitts are discussed in a very

interesting manner towards the close of the report and this

section will well repay peru.sal. It is maintained that if

it were possible by means of irrigation to counteract

the effects of the fluctuations in the level of the water table

below the soils in Antigua and St. Kitts, and to obviate

the checks to growth thereby engendered, it would seem

highly probable that a greater degree of potential produc-

tivity would be easily attained. In considering the impor-
tance of organic manure it must be remembered that its

value lies probably in maintaining that high degree of

bacterial activity on which soil fertilit)-, particularly in the

Tropics, undoubtedly depends. Soil investigation is the

West Indies has fully demonstrated that under favourable

conditions the humus contents of tropical soils may be

decreased by as much as 25 per cent, in the space of sis

months. It is clearly apparent then that the application of

organic manures must play an important part in the main-

tenance of soil fertility.

Unfortunately on many estates in the Leeward Islands

the conditions are such that it is not always .practicable to

produce the requisite quantity of pen manure for application

to plant canes, and it is in this direction of endeavouring to

find suitable substitutes for, or supplements to, pen manure,
in the form of green dressings, naturally occurring
material in the shape of weeds, grass and bush, combined

with artificial manures, that will receive the special atten-

tion of the Agricultural Department for the Leeward

Islands during the next few seasons.

The report concludes with a section dealing with the

residual action of fertilizers applied to cane lauds, and

molasses as a fertilizer for cane lands. The application of

molasses in Antigua has not been productive of beneficial

results. It has been urged that molasses is likely to exert

a more beneficial action if applied to fields defined to bear

plant canes some time before the canes are plante-dl.
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FRUIT AND FRUIT TREES.

COLD STORAGE OF FROIT AND
VEGETABLES.*

I.

The storage of fruit is a matter of some commercial

importance, and a thorough knowledge of the best conditions

for keeping ripe or unripe fruit of different kinds will oe of

great value in relation to the conveyance of fruic to

a distance, and for other purposes. The methods at present
in use, including refrigeration, have made it possible to o^rry

many kinds of fruic for long sea voyages. The partial spoil-

ing of a cargo of fruit is, however, a not uncommon occur-

rence, and attention is therefore called to the possibility of

effeciing improvements in method. The finding of such

improvements will be greatly helped by a good knowledge of

the physiological processes going on in fruits at different

stages of ripening and at diti'erent temperatures, and it appears
that much still remains to be learnt on this subject.

A paper recently publishedf records a number of experi-
ments on the respiration of fruits, made with the obj ct of

gaining fresh data, which might be useful in connexion with
fruit storage. The paper also contains a summary of litera-

ture dealing with diti'erent matters relating to the process of

respiration.

In the experiments described in this paper, the respira-
tion of diti'erent fruits when kept in air, in nitrogen, and in

hydrogen was measured, and the keeping power of fruits in

these gases and in carbonic acid gas was also tesiea.

An experiment with ripe cherries was carried on for

about sixty hours at 30°C, and gave the following result. The

average hourly production of carbonic acid reckoned in milli-

grammes (mg.) per hundred grammes (grm. )^of cherries was
14' 2 in air, 12-0 in nitrogen, and 1T3 in hydrogen. In this

case the fruit was kept in a continuous current of the respec-
tive gases. Another experiment was differently arranged,
the gases being left undisturbed, except for half an hour
twice a day, when they were drawn through the vessels con-

taining the fruit as in the first experiment. Here the

amounts of carbonic acid given off are represented by the

figures 122 in air, 99 in nitrogen, and 10 9 in hydrogen.
It is seen that in these two experiments the production of

carbonic acid in an atmosphere of nitrogen or hydrogen, i.e.,

in the absence of oxygen, is not far behind that in air, or in

other words anaerobic respiration is not much less than
aerobic.

Experiments were made with two varieties of ripe grapes
and gave the result that respiration was as active in nitrogen
and hydrogen as in air, more so in fact in some cases. One
of the experiments carried on for 114 hours at 3U°0. gave
5'2 mg. of carbonic acid per 100 grammes of fruit per
hour in air, G'2 in nitrogen, and 7 '3 in hydrogen. The other

experiment (thirty-four hours at 37'C.) gave 99 in air, 95 in

nitrogen, and 102 in hydrogen.
The above experiments show that in ripe fruits at 30°C.

anaerobic respiration may be as rapid as aerobic, or not much
less so.

An experiment was also made with unripe fruit, and
this showed a different behaviour. (Jreen peaches, about
half grown, gave off 13'4 mg. of carbonic acid per 100 grm.

*The footnotes in the original (see Kevi Bulletin of Mis-
cellaneous Information, No. 1, 1914) have been omitted.—Er>.

tSce Bulletin 330, Cornell University A'^icultural Experi-
ment Station,

of fruit per hour in air, 64 in nitrogen, and 6-1 in hydrogen.
Here the anaerobic is only about half the aerobic respiration.
The difference between this ratio and those in the previous
experiments may be attributed to the presence of growing
tissues in the unripe fruit.

Germinating wheat was chosen as another example of

actively growing tissue, and gave a similar result to the green
peaches in one case namely, 128 mg, in air, 60 in nitrogen,
and 65 in hydrogen. In a second experiment there was
a much greater difference between the amount of carbonic
acid produced in the presence and absence of oxygen, the
values being 335 mg. in air, 78 in nitrogen, and 64 in

hydrogen.
It appears then from the different experiments that ripe

fruit differs from unripe fruit in its respiratory processes
respiration in the former being to a great extent independent
of an external supply of oxygen, while in the latter about
half the respiration is stopped in the absence of oxygen.
This is regarded as indicating that respiration in ripe fruit
is probably maintained (or the most part by enzymes which
work independently of oxygen, while in unripe fruit the

respiration is partly of the same nature, but is as much due
to processes dependent on the presence of oxygen. The latter

processes may be enzymatic, but it is probable that the
direct metabolism of the protoplasm plays a considerable

part in them.

A calculation has been made in order to give an idea
of the volume of carbonic acid given off' in these experi-
ments. The amount produced per hour by 100 crammes of

ripe grapes at 30° C. was 5-2 mg. This would measure about
2-9 cubic centimetres, and the grapes at this rate would
give off a volume of carbonic acid equal to their own
bulk in about 326 hours, while the cherries in the first

experiment would produce a corresponding amount in
11 '8 hours.

Other experiments were made on the keeping quality
of fruits in air and in other gases. In one case apples of
one variety were placed in jars of air, nitrogen and hydrogen,
and left for thirteen days. In each jar some apples were fairly
ripe, and others somewhat green. At the end of the experiment
the apples in air were in very good condition, while those in

nitrogen and hydrogen had lost their red colour, and had
turned brown, both their appearance and flavour being much
as in half-baked apples. This effect in nitrogen and
hydrogen was shown not to be due to micro-organisms, but
to the anaerobic respiration of the fruit. This shows the

necessity of aeration when apples are kept for a considerable
time at the temperature of the experiment, which was
2r to 23° C.

Another experiment was made with peaches, and it

was found that they became brownish and acquired a bad
flavour in the absence of oxygen, and that the softening of

hard, unripe specimens was greatly decreased in carbonic
acid, and to a considerable extent in nitrogen and hydrogen,
as compared with air.

In two experiments referred to above it was found that

ripe cherries respired much more rapidly than ripe grapes in
the ratio of 14'2 to 5'2. In view of the better keeping
properties of grapes as compared with cherries, it is suggested
that the rate of evolution of carbonic acid may be more or
less proportional to the rate of spoiling of ripe fruit, and
this may also be proportional to the enzyme content of the
fruit, since the processes concerned are probably chiefly due
to the action of enzymes. Hence, if the factors

controlling
the production of enzymes were sufticiently understood
additional means might perhaps be found for improving the

keeping quality of fruit.
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GREEN DRESSINGS.

EXPERIENCE IN JAVA.
Trials with green dressings have been conducted

ill liiiiteiizorg, Java, during the past four years, and
the following extracts from a translation appearing in

the Kcu- Bulletin of Miscellaneous Io formation
(No. 1, 1914) should prove of particular interest to

readers who are connected with orchard cultivation in

the Tropics:
—

Leitcaena ylattca, Benth. ThLs is one of the oldest

manurial plants under trial: it has been used about six years
in the gardens and it still gives great satisfaction. The
Leucaena or Lamotoro can be used in different ways, the

growth should be kept in check according to the plants
cultivated. In young coffee plantations it should be kept
down, but it may be grown higher underneath Hevea, Ficus,

and Cocoa-nut palms. Lamotoro requires fairly good soil: it

does not grow much more than 6 inches and looks very

sickly in poor soil.

In West Java the growth is not as vigorous as it is in

the East and in Middle Java. Lamotoro may be planted from
tea-level up to 3,500 feet. It was noticed that seeds

germinated better and grew more quickly, when they were

sown at the end of the East monsoon, than did those which
were sown in the full rainy season Lauiotoro produces

jilenty of seed, but it soon loses its capacity for germination.
One cannot count upon more than -"lO per cent, germination
after the seed has been kept for lour or five months. The
seed may be sown in lines as well as scattered in the planta-
tion. In Coffee and Hevea plantations it is advisable to

sow the seed at once in broad bands between the trees The
seed will germinate in about a week's time. As long as the

soil remains uncovered, weeding about every three or four

weeks will be needed. Pruning can be done at intervals of

three or five months. The Leucaena is not much attacked

by blight or fungi, and will also grow fairly well in half

shade. One of the faults of this plant ia that the leaves do
not last long: the fine leaflets decay after a few days and

only the branches and leaf stems remain.

For this reason the Lamotoro is not very effective as

a covering for the soil, and it does not protect the plants
amons which it may be growing against drought as well as

does Clitnvia cajanifolia, the next plant to be described.

Clitoria cajanifolia, Earth. This plant grows best

below 2,000 feet and is one of the best for covering the soil;

it is also much used to plant on terraces to prevent the soil

from washing away. It lives long and stands cutting very
well. In plantations, where it has been sown for three years,
it does not seem to die away or lose its vitality. One great

advantage of this plant is, that when it has been cut down,
it spreads itself over the ground. The sowing is rather

troublesome, as the seeds are very sticky and adhere to the

fingers. The seed should be sown in lines, half a pod in each

hole, and they should not be washed before sowing, because

they do not germinate very well after washing. The quickest

way in which a piece of ground may be covered is by sowing
the seed in lines from 6 to 12 inches apart; after about
four months the soil will be covered and the plants can then

be cut over every four or five months.

Clitoria is recommended for planting in Hevea and
'Coffee Plantations. One great advantage of this plant is,

"that the leaves are tough and last a long time. If the leaves

be cut in the dry season and laid round the Coffee plants

and Hevea trees, they will last a long time and the plants
will not suffer much from drought; the plants also frequently
put out a crop of fresh leaves when they have been cut over.

Clitoria like Lamotoro does not suffer from insect pssts or

fungal diseases.

A further point in tavour of this plant is that neither the
leaves nor seeds are eaten by human beings or animals.

Before proceeding to a description of the results

obtained with the species dealt with below, a few notes
are presented in the article with regard to Tephrosia
spp. It is stated that the great value of the Tephro-
sias, apart from their other good qualities, is that they
do better in soil of poor quality than Leucaena or

Clitoria. Although T. Hooleriana, Wight and Arn.,
var. araocna, Prain (often wrongly called T. purpurea)
has given good results at high altitudes, the most
useful species has been found to be T. Candida, which

agrees with West Indian experience. To continue
with the extracts we come to—

DesixoJium gyroides, D.C. This plant is the most
valuable of the many species of Desmodium known to us at

present. It grows in bushy form and produces many leaves;
it can also be cut to any height, and lives a long time
D. yyroides is to be found in the neighbourhood of Plaboean-

ratoe, up to 2, -500 feet. It produces a quantity of seed,
which is very small, and is therefore advisable to sow it in

lines. The seed will germinate in about a fortnight. One
drawback to the use of this plant, however, is that often

many of the young plants die shortly after they appear
above the ground for some reason which has not yet been

satisfactorily explained.

This Desmodium is considered to be a very good
manurial plant for coffee and Hevea plantations, since it

produces numerous leaves, which form a fairly thick humus

layer. It does not suffer from any disease; the only fault

to be found with it is, that some of the plants, after being

pruned a couple of times, may be attacked by Corticiam,

salmonicolor. If the injured plants be removed immediately,
however, there is no fear of any harm being done to the

cultivated plants.

Indiyonra Anil, Linn. This plant is of a bushy habit.

The seed is very small, and is sown in lines 18 inches to

2 feet apart; it will germinate in about seven to nine

days. When first the seedlings show above ground it is

almost impossible to weed amongst them, but after a month
to a month and a half the difference between plants and
weeds becomes sutliciently distinct for the weeds to be

identified. The plantation will be covered with a dense

growth after three or four months, and the plants can be

cut back after six or seven months.

The plant lives about two and a half years.

Another Indigofera {/. hirsata) has also been tried, but

it does not live so long as /. Anil, and as it can only be cut

once, it has not proved as useful as that species.

It is stated in Bulletin No. 18 of the Department of

Agriculture, Federated Malay States, that considerable interest

was aroused lately as to the possibility of growing indigo

(Indigifera arrecta) as a catch crop among rubber. On
some areas the plant has grown satisfactorily. In view of

the quite recent revival of the demand for indigo, the idea

of growing the plant as a cover crop seems to be worth con-

sideration in the Tropics generally.
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COTTON.
Bassa Provinces of Northern Nigeria are, however, exceed-

ingly good, and these districts will, it is anticipated, make

up for any decrease which may be experienced elsewhere.

WEST INDIAN COTTON.
Messrs. Wolsueuholme and Holland, of Liv

write as follows, under date March 10, with re

to the sales oi" West Indian Sea Island cotton

•ol,

lice

Since our last report about 260 bales of West Indian

Sea Island cotton have been sold; these include St. Kii < I9rf.

to 20(i., Nevis 16|-d. to 21'?., Montserrat \6d. i. Ud.

Barbados, 19d. to 20d., and Antigua, ISJcf. to 21<f.

These sales have been confined to the higher inices.

Extra Fine being in good demand, whereas the <• ^irser

varieties are very unsaleable, particularly anything belo" 1 Id.,

owing to the competition of the finer Egyptians.

The report of Messrs. Henry W. Frost & Ln. on

Sea Island cotton in the Southern States, for the week

ending March 7, is as follows:—
There was some demand this week resulting in sales of

167 bales. With these 167 bales and two crop lots sold but

not yet shipped, there are about 250 bales awaiting shipment.
and when included in the exports will leave a stock ot a'-out

450 bales, of which about 200 bales class Fine to Fully Fine,
the reminder being crop lots held at 30c. and upwards

We quote, viz:—

Extra Fine

Fully Fine

Fine

26c.

24c.

23c.

= 14|d
=

13fd.
= 13irf.

c.i.f., it 5 per cent.

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to March 7, 1914, were

3,328 bales, 6,435 bales, and 4,02fi bales, respectively.

WEST AFRICAN COTTON.
The British Cotton Growing Association states that the

most recent reports from Lagos indicate that, whilst there is

a larger acreage under cotton than last year, the crop seems

to have sufi'ered a set back in some districts through severe

harmattan winds, but it is still considered probable that the

crop will show an increase over last year. The purchase.s of

cotton in Lagos to the end of February were 2,480 hales, as

compared with 3,016 bales for the same period of last year
and 2,072 bales for 1912.

In Northern Nigeria large quantities of cotton have been

'grown in the Zaria District, but the demand for the native

manufacturing industry is considerable, and it is estimated

that 40 to 50 bales per day are being purchased for trans-

port to Kano for the local spinning and weaving industry.
It is a well-known fact that for centuries past a large local

manufacturing industry has been established in Northern

Nigeria, but there is reason to believe that as the railway
advances and the country is opened up to trade, imported
goods will replace those which are now being made in such
urimitive fashion locally. The prcspects in the Lokoja and

It is reported in the South Wa/es Daili/ News (Febru-

ary 21, 1914) that the cotton cultivation experiments
recently made in Sierra Leone have given satisfactory
results. Two varieties were tried: West Indian Sea Island

cotton and Cambodia from Southern India. It is stated

that the Sea Island cotton has grown well, but before this

can be accepted as true, reference should be made to the

official publications of the department. It is pointed out
that the Director of Agriculture is of opinion that the

possibilities of cotton growing in Sierra Leone will be

greatly enhanced by a more general practice of early

sowing.

LIVE STOCK NOTES,

THE TICK PROBLEM IN NEW SOUTH
WALES.

The object of the work against the cattle tick is to

eradicate it from New South Wales, or, failing that, to

confine it to its present areas, and to prevent the introduc-

tion of tick fever into the State. The tick concerned is

Boophilus (Margaropu.«) australis. Its natural hosts are

cattle, on which it thrives best, but it also attaches itself to

horses, sheep and other animals. The life-history of the tick

is given in a pamphlet published by the Chief Inspector of

Stock. The eggs are extremely resistant to cold; they are

laid on the ground in summer or winter. The larval ticks

attach themselves to blades of grass and lie in wait for pass-

ing cattle. Having gained its host, in a week the larva casts

its skin and emerges as an eight legged nymph; a week later

it moults again and emerges as a sexually mature adult.

The result of tick-bites upon the animal is what is

known as tick worr}-, which must be distinguished from tick

fever, the former being due to the mechanical irritation

caused by the ticks, and to loss of blood. Tick fever is

caused by minute parasites, Piroplasma higeminum, which

destroy the red blood corpuscles. They are taken up by the

tick when it sucks blood, and when the egg laid by such

a tick hatches out, the tick arising from it is capable of

transmitting the parasite to any cattle to which it may fix

itself.

The methods which have been used to combat the tick

consist of dipping and spraying with arsenical dips. Regard-
ing the risk of dipping cattle in such poisonous dips, it is

stated that fatalities amongst stock dipped in properly

prepared solutions, under good management, seldom exceed

1 in 1,000. Cattle may be safely dipped in or sprayed with

an arsenical dip containing an equivalent of 0-24 per cent,

arsenic trioxide or less; this is according to experiments made
in America. Inoculation against tick fever is not at present

practised in New South Wales, as the disease is unknown
there.

Figures are given to show the cost of combating the

tick in New South Wales. It is stated that £20 000 is spent

annually on the erection of dips, establishment of salting

stations, appointment of inspectors, maintaining dips, etc.

{The Review of Applied Entomology [Veterinary] Vol. I, Ser.

B. Part 12.)

'
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AGRICULTURAL ENGINEERING.

SUBSOILING IN SOUTHERN INDIA.

The employment of dynamite for soil improve-

ment purposes is becoming more and more general.

The following is an account of an interesting demon-

stration carried out in Southern India and described

in the Planters Chronicle, of January -"U, 1914:—

Thiee plots of Jacre each were treated. In the first

two plots a piece of coffee t-jVe years old was treated. The

surface soil was hard, wiih gravel. A pit dug at the bottom

of the plot showed a layer of boulders about 2 feet deep,

below this a layer of quartz, while at i feet the red clay

was reached.

In another pit about half the way up, the red clay was

reached at 3 feet. A cutting further along shows the bed of

clay for 10 feet and it hr>d rot then reached the bottom.

During the drilling of the holes this clay was reached at

various points at varying depths, the shallowest being

about 1 foot.

The third plot in another place was in a somewhat

typical heavy red clay. The coffee here was very bad. This

type of land occurs in patches all along these hills. The

shade grows, but the coffee will not.

In plot 1 the charges were placed 10 feet x 10 feet

two rows full cartridges, three rows half cartridges. Depth

of hole 2 feet. In plot 2, the charges were placed 1-5 feet x

1.5 feet two rows half cartiiug« .iod three rows full cartridges.

Depth of hole 2 ftet. Li i-^' 3, the cartridges were placed

12 feet X 12 feet all full cartridges, and the holes 3 feet deep.

The explosive used was Nobel's Gelignite, slightly more

powerful and more expensive than the Farmer's dynamite

which is now being imported especially for this work.

Before lighting the fuse, the end of the fuse was opened

to the powder and a small piece of Gelignite inserted, this

enabled the fuse to be fired by merely touching it with

a lighted cigarette. After the charges had all been 6red

Mr."Mc<^ieen pointed out that with the half cartridge at 2

feet depth the surface soil was not much displaced. This

was as it should be, the force of the explosion was all expended

in the soil. The lull cartridges at 2 feet deep displaced the

surface soil to some extent, showing a waste of force above

ground. The full cartridge at 3 feet deep appeared very

effective. The shock could be felt 30 and 40 yards away,

but the surface soil was not displaced.

To demonstrate the fallacy that dynamite strikes down-

wards, whereas.it really takes the line of least resistance,

Mr. Mc<i>ueen placed a cartridge on the road and covered it

with a kerosene oil tin. The road was hardly marked but

the tin ha> not been seen again. A trial hole was also bored

in a road, 2 feet deep. A full cartridge inserted and fired.

The cracks could be traced on this hard surface for 3 feet 6 in.

A tree stump was also blasted. Owing to coolies having

used the wood augurs as earth augurs at a previous demon-

stration it was impossible to bore into the taproot to

a sufficient depth. The tree was a dead gall nut, and very

hard. Holes were bored as nearly below the tap root as

could be guessed and the charge fired by electricity. One

side of the tree was torn out and a piece weighing over 1 cwt.

thrown clear over the coffee on to a road about 15 yards away.

Later in the evening nine and a half cartridges were

placed on a block of ironstone measuring about 3 feet x

4 feet >. 6 feet, total 72 cubic feet. These were covered

with wet clay and the whole fired off together. The stone

was cracked from top to bottom and several transverse cracks

also made.

STEAM PLOUGHING IN BOMBAY.
A paper on the above subject, which appeared ia

Bulletin Xo. .54, Bombay Department of Agriculture,
is abstracted in the Experiinent Station Record as

fo!!o'.vs:—
This bulletin deals with mechanical ploughing outfits as

regards their adoption in the Bombay Presidency. Detailed

descriptions and sketches are given of five general systems,

viz., (1) the direct traction system; (2) direct cable-drawa

implement.^ on the double engine system; (3) indirect cable-

drawn implements on the roundabout system with a traction

engine fitted with winding drams; (4) indirect cable-draws

implement.s but with a portable engine driving a separate

windlass; and (5) direct cable-drawn implements worked with

bullock geared windlasses. The various conditions of soil,

vegetation, and atmosphere in the Bombay Presidency are

described as favourable to the profitable application of

mechanical cultivation, particularly f'<-: the eradication of

hariali grass, for which it is necessary to turn up the soil to

a depth of at least 16 inches. A badly infested area of

14 acres was ploughed 14 to 16 inches aeep. The work was

started in January and finished in April, and by August the

crop was looking remarkably well and the hariali grass was

practically extinct.

From various service tests and operations statements of

the advantages and disadvantages of each system are made

with estimates of the capital outlay, the annual working

expenses, and the cost per acre ploughed for each system. The

total capital outlay for an outfit of the tirsi class, consisting

of an 80 h.p. engine, balance plough, uuluL^tor, and harrow,

is estimated at 21,300 rupees (about §5,900 . and the annual

working expenses at 8,6.50 rupees. With this outfit plough-

ing by direct traction it is not possible to plough to a depth

of more thtn 8 or 9 inches in black cotton soil, but it is

estimated that with two shifts of men this engine will

plough 8 acres per day of fourteen hours to a depth of

8 inches at an average cost per acre of 8 rupees and .5 annas

(about .S2-60).

The total capital outlay for an outfit of the second type,

consisting of two 80 h.p. engines, plough, cultivator, and

harrow, is estimated at 40,500 rupees, and the annual working

expenses at 15,12.5 rupees It is estimated that this outfit

with two shifts of men will plough in black cotton soil 8 acres

per day to a depth of from 16 to 18 inches at an average cost

per acre of 14 rupees and 8 annas. When ploughing at

a depth of 8 or 9 inches with this outfit the cost per acre is

estimated at 5 rupees and 13 annas (about .gLOO).

For an outfit of the third type, consisting of one 80 h.p.

engine and other equipment, the total capital outlay is esti-

mated at 28,800 rupees, and the annual working expenses at

9,986 rupees. It is estimated that with two shift.s of men

this outfit will plough 6 acres per day to a depth of from 16

to 18 inches at an average cosl per acre of 14 rupees.

The total cai'ital outlay for a small outfit of the fourth

type of the cheapest possible construction, consisting of one

18 h.p. engine and other equipment, is estimated at 12,150

rupees, and the annual expenses at 3,867 rupees. It is

estimated that with two shifts of men this outfit will plough

1 to U acres per day, to a depth of from 16 to 18 inches at

an average cost per acre of 28 rupees and 4 annas.

For an outfit of the fifth type the total capital outlay is

estimated at 3,196 rupees and the annual working expenses

at 1,452 rupees. It is estimated that this outfit will plough

'-acre per day of black cotton soil to a depth of from 16 to

18 inches and can be worked 150 days in one year, ploughing

37| acres at an average of 39 rupees per acre.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for copies of the 'Agricultural
News' should be addressed to the Agents, and not to

She Department.

Local Agents: Advocate Co., Ltd., Broad St.,

Bridgetown. London Agents: Messrs. Dulau & Co.,

37, Soho Square, W.; West India Committee, Seeth-

ing Lane, E.C. The complete list of Agents will be

found on page 3 of the cover.

The Agricultural News : Price Id. per number,

post free 2d. Annual subscription payable to Agents,
22s. d. Post free, 4s. id.

IligriciilturHl ^tm

Agricultural Show, Montserrat, 1914,

The Curator of the Botanic Station, Montserrat,
has just forwarded a report to the effect that the
annual Agricultural Show was held on March 11, and
was decidedly successful. At this show there was an
increase in the number of exhibits over those shown
the previous year, in every class excepting cotton. The
figures as regards riuinV)er of exhibits for the past four

years are as follows: 1911, .S70; 1912, S90: 1913, oMi;
1914, !S03.

The most marked improvement this year was seen
in the class for stock. Of other classes, the vegetables
were somewhat poor, but it has to be remembered that
the quality^ of these exhibits depends to a large extent

upon the state of the weather previous to the opening
of the exhibition. This year it was not very favourable.

The show was opened by His Honour the Commis-
sioner, Montserrat (Colonel Davidson-Houston, C.M.G.),
and prizes were distributed by Mrs. Davidson Houston.

Vol. Xm. SATURDAY, MARCH 28, 1914. No. 311.

iTOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with the con-

trol of bovine tuberculosis in the West Indies with

special reference to safeguarding the public milk supply.

On page 99, a review is presented of the results of

the sugar-cane experiments in the Leeward Islands,

1912-13.

The first instalment of an article on cold storage of

-fruits and vegetables appears ou page 100.

On page 101 an account is given of several kinds

of green dressings that have been tried with success

amongst orchard crops in Java.

Agricultural engineering notes deal with subsoil-

ing by dynamite in Southern India, and steam plough-

ing in Bombay.

The eradication of mosquitoes by the cultivation

of bats is treated under the caption Insect Notes, on

page lOG.

The Annual Report on the Botanic Station, Mont-

serrat, 1912-13, is reviewed on page 107.

Several important books bearing upon tropical

^agriculture receive notices on page 109.

Under Fungus Notes will be found a concise

account of different diseases of the sweet potato.

Density of Population in the Tropics.

The agricultural development of tropical countries
is so very closely associated with labour supply that it

has been considered instructive to publish the follow-

ing population statistics* which have been compiled
from various sources, chiefly the most recent Colonial

Reports. The Colonies are arranged in order of the

density of population per square mile:—
Colony. Area in Popula- Popula-

sq. miles. tion. tion per
sq. mile.

(1) Barbados 160 171;893 1.036

(2) Mauritius 720 368,791 .512

(3) Windward
Islands 497 1.57,700 317

(4) Jamaica 4,450 831,383 187

(.5) Trinidad and

Tobago 1,89.5 333.-552 176

(6) Leeward
Islands 729 127,0-50 175

(7) Ceylon 25,481 4,110,367 161

(8) Nigeria (Southern

Provinces) 80,800 8,000,000 100

(9) F. M. S. 27,50ti 1,036,999 38

(10) Nigeria (Northern
Provinces) 256,000 9,000,000 35

(11) Uganda 121,437 2,893,494 24
(12) Fiji

-
7,435 148,891 20

(13) British Honduras 8,598 40,458 5

(14) British Guiana 90,277 299,044 3

It is interesting to observe the high position

occupied in the table of the West Indian islands.

Although as pointed out recently in a Colonial Report,
the area of Fiji is greater than that of Jamaica,
Trinidad and Tobago, the Windward and Leeward
Islands and Barbados put together, it has to be borne
in mind that the density of population in these two

groups of Pacific and Atlantic islands is respectively
20 and 378.

* Tliese figures are only approximately comparable as they
are not all l)ased upon the same year's census.
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West Indian Fibres and Rubber.

The Reporb on the work of the Imperial Institute,

1912, contains information of considerable interest in

"the West Indies. A few facts are herewith abstracted.

During the year a sample of Aga-': americana fibre

from Antigua exhibited remarkable elasticity, elonga-

ting 30 to 40 per cent, of its orii^inal length before

breaking, and for this reason, commercial experts stated

that it would be of special value for the manufacture

of towing ropes.
The investigation of the constituents of West

Indian satin wood {Zanthoxylum jfavuin) was com-

pleted. Two crxstalline substances and a number of

resins were obtained by extracting the sawdust success-

ively with light petroleum and alcuhol.

From the Bahamas a consignment of two-ye.ar-old
stems of Cryptostegia grandifora were received and

found to contain only 0() per cent, caoutchouc, and it

was considered very doubtful if extraction of the rubber

bv solvents would pay. Para rubber from Dominica
contained 939 per cent, caoutchouc and was valued at

4s. 10'?. per ft. with fine hard Para at 4.?. ^\d.

A sample of Heuea confusa from British Guiana con-

tained 928 per cent, of caoutchouc and only I'S per
cent, of resin, but was deficient in physical properties.
It was valued at 4-s. per ft. in London with fine hard

Para at 4.9. sd. per ft.

Agricultural Progress in Dominica.

A copy has just been received of an address by
the Acting Administrator at a meeting of the Legis-
lative Council, Dominica, held on March 9, 1914. Those

portions of the address which concern agricultural

development are herewith abstracted.

The value of the imports into Dominica has risen

from £148,977 in 1912 to £1.57,121 in 191-S, whilst

the exports have risen from £142,"i7:i to £174,30."). To
some extent the increase is due to the adoption of

a new method of assessing values; but the main cause

is the increase in the production of limes and lime

products, combined with the high prices which ruled for

these commodities. Calculated in barrels of fruit, the

crop for 1913 amounted to 39 1,1 -57 barrels—an inerease

of 21,157 barrels over the crop of 1912. The trade in

green limes continues to expand. The number of

barrels of fruit shipped was 43,832—an increase of the

shipments during 1912 of 6,794 barrels. The satis-

factory returns per acre have been almost as great as

the prices, and the steady planting of lime seedlings
continues, it being estimated that about 300 acres are

established each year.
Whereas the exports of cacao have shown

a decrease, there is every indication that the produc-
tion of coco-nuts, vanilla and grape fruit for export will

rapidly expand. In general, agricultural progress in

Dominica during 1913 may be .said to hare been

eminently satisfactory, principally on account of the

high prices ruling for lime products; and in future

years, even though these prices may not always
retain their present high level, the development of

important minor industries is bound to ensure a con-

tinuation of the Colony's advancement.

Selection of Lands for Plantations in the

Tropics.

A German writer has recently endeavoured to

arrange and classify the various factors which should
be considered in selecting land for planting purposes
in the Tropics. It is pointed out tirst that the

capability of land as regards cultivation is determined
in the first place by climatic conditions; within the
limit set by climate, the soil with its ecological and

geological factors becomes the decisive consideration.

As regards the analysis of soils with a view to an
aid to selection, the writer gives a form for presenting
the results of mechanical analysis together with the

depth to which samples should be taken. The results

when expressed by the arrangement referred to present
a thorough description not only of the nature but the

extent and the economic value of the soil. For

instance, such matters as the depth at which rubble

is met with, the level of the water table and the price
or rent of the land are included.

In the chemical analysis of the soil, the first step
is the investigation of the lime content. In general,
the writer believes that a tropical soil may be con-

sidered gooi] and suitable for a plantation from the

point of view of its capital in fertilizing substances,
when it contains: (soluble in cold hydrochloric acid)
lime + magnesia, 02 to 0'.5 per cent.; potash, phos-

phorous oxide, nitrogen, 01 p"r cent, respectively.
A form for chemical analysis of tropical soils is given.
This together with the one already referred to in

connexion with the mechanical analysis is reproduced
in the Monthly Bulletin 'if Agricultural rntelligence
and Plant Diseases (January 1914) from which the

information in this note has been abstracted.

The determination of the absorbent power of the

soil is important, especially in connexion with the

prevalence in the Tropics of red and yellow soils

possessing a marked power of absorbing ammoniacal

nitrogen, and with the abundance of nitrogen in the

rainfall of the Tropics; thus a yearly rainfall of

120 inches brings down about 72 ft. of nitrogen to the

acre. The amount of nitrogen therefore brought
down in certain parts of Assam, for instance, which is

the wettest part in the world, and where the rainfall

is over 900 inches per annum, would be very con-

siderable.

Turning to special crops, the kind of soils best

suited to the various tropical plants are described; with

this information most planters will be familiar, though
those who are not acquainted with the general soil

requirements of the principal tropica! crops will do

well to examine carefully the paper from which this

information has been obtained.

The following are among some of the chief crops
dealt with : cacao, cotfee, nutmeg.?, vanilla, sisal hemp,
cotton, coco-nuts, oil and other palms, bananas, tobacco,

and provision crops. The employment of manures in

relation to the soils suited to the above crops is

discussed.
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INSECT NOTES.

THE ERADICATION OF MOSQUITOES BY
THE CULTIVATION OF BATS.

A very brief reference to this article was made in

a recent number of the Agricultu7-al JVeivs (see page 31 of

the current volume) under the heading Economic Value of

the Bat. The subject of mosquito control seems to be of

sufficient importance for a more extended account, which is

presented herewith. The conditions which exist in certain

cf the AVest Indian islands are such that it is likely that

artificial bat roosts would not be of any great value, but in

others they might be found useful in increasing the numbers
of an enemy of mosquitoes that does not appear to have been

taken into account to any great extent in these colonies.

The value of the guano which must be thus obtained would
seem to be sufficient to cover the expense involved; if not

indeed to yield a substantial profit.

An interesting communication under the title which

apipears above \\as leviewed in the Montldt/ Bulletin of

Aflrindhiral Intelligence arid Plant Diseases, August 1913.

The author of the article is Dr. Chas. A. R. Campbell,
San Antonio, Texas, USA. The following notes are

abstracted from the review.

The writer refers to the general nature of the relation-

ship of the mosquito to the development of the malarial

parasite and its dissemination in man, and to the estimate of

Pr. L O. Howard, Chief Entomologist of the United States

Department of Agriculture, which is considered a conserva-

tive one, that the United States pays an annual tribute to

malaria amounting to one hundred million dollars.

The bat is stated to be the greatest natural enemy of

mosquitoes. In order to ascertain what proportion of the

food of bats, mosquitoes formed, the writer utilized a small

hunter's cabin where the bats congregated. He spread
a white sheet on the floor, after stuffing with rags all roosting

places except directly above the sheet. The bats were
counted as they came in the morning, checked by counting
after they were at roost, and again as they went out in the

evening. This was repeated three times on consecutive days,
and the guano carefully collected and examined with the

result that it was found that each bat dropped twenty-
six pieces of guano each day, from morning to evening at

a time of year (November) when mosquitoes were compara-
tively scarce: the number of droppings per day of twenty-
four hours was estimated at fifty. Careful examination of

the droppings resulted in the opinion being formed that in

each of these they were the remains of ten mosquitoes, thus

indicating that the food of one bat for the day included
some 500 mosquitoes and these comprised, on an average,
90 per cent, of the food of the bat.

The author after extended observation estimated that

the natural bat roosts contain a population of at least

500,000 bats per roost.

The commercial value of the guano produced in such
a roost is estimated at .$600 per year.

Dr. Campbell, believing that from a hygienic point
of view alone it would be profitable to afford protection to

bats in any mosquito infested district, experimented
with difterent styles of structures to provide artificial

roosting places for these animals, and realizing at the

same time that such a practice would be more likely
to be adopted if it were financially profitable, he made the

estimate given above, and in addition found that an artificial

roost with accommodation for -500,000 bats would cost, at

the very outside, -§1,200.

As a result of these experiments 'Dr. Campbell's Hygi-
ostatic Guano- Producing Bat Roost' was built. The struc-

ture described in the article under consideration was
intended as a model, but it has proved to be much more
than that.

The structure itself is 20 feet high, 12 feet square at
the bottom and 6 feet square at the top, erected on four posts
which raise it 10 feetfrom the ground. On the posts are con-
trivances for preventing enemies of the bats from gaining
access to the roost. The bottom of the structure is built as
a large hopper under which a waggon can be placed, to

facilitate the collection of the guano.
The principal enemies of the bats are the racoon

(Procpon liiior), opossums, skunks, wild cats, civet cats

(
Viverra civetta), and chicken snakes {Coluber quadrivittatus).

The inner construction of the roost (which is of course
the most vital) is based on lines, after long and careful

study, entirely in harmony with the most singular habits of
the bat.s. When finished the inside was sprayed with
a chemical solution possessing an odour identical with that
of the bats and 2.5Dt). fresli guano was placed in the hopper
at the bottom.

The roost was completed in April, 1911. It was situated
on the shore of a large body of fresh water, estimated at
900 acres in area, which receives an influx of about
10,000,000 gallons per day from the sewerage system of

the city of San Antonio.

The lake never overflows, the water being used for

irrigation. The huge amount of organic matter in the

water, the large pools formed by irrigation on the land, the
water left in the laterals, the receding water left in the lake
when used largely, and the large pools formed by seepage
outside the earthern dams are the conditions which tend to
make this an ideal breeding place for mosquitoes and one
where theconditions of mosquito control are extremely difficult.

The bat roost was completed, as already stated, in April
1911. lu August of the same year it was found to be
tenanted by a colony cf bats estimated to number several
hundred from the fact that it took them, flying in a con-
stant stream, fully twenty minutes to come out. Durincr

1912, the colony had so increased in numbers that several
hours were required for the bats to emerge from the roost in

the evening

In 1913, a careful and extended investigation into the

mosquito conditions in the vicinity of the lake revealed the
fact that these insects were much less abundant than formerly.

The following is the conclusion and summary of the

paper:
—

'1. That the mosquito is unquestionably one of man's
most formidable enemies, not only jj^r se but also by the
subtle role he plays in transmitting disease-produc ng bacteria.

2. That the mosquito may be considered as a good food
for the bat.

3. That we can build a home for the bat where it will

be protected from his enemies, and propagate in countless

nuiubers, at the same time protecting us, by improving our

hygienic conditions.

4. That the commercial feature in the propagation of

bats will ensure its adoption, the hygienic benefits that follow
will protect the community in which they are erected,

especially the poorer classes who know nothing of the

dangers of mosquitoes or the use of screens, and amongst
whom we find the most sickness.

.5. That when we propagate this most useful creature, he
not only destroys the disease-producing mosquito that serves
it as food, but it actually converts that most malevolent of

insects into a high grade fertilizer.'
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THE PRESERVATION OF WOOD.
This subject has been discussed from the industrial

aspect recently at a meeting of the Royal Society of Arts.

A paper on the subject was published in the journal of the

society for February 20, 1914. It is explained that wood

consists essentially of vessels and cells, the only solid parts

being the coats which form them. In the vessel is the sap

circulating during life, but on the death of the tree the sap

decomposes and is likely to cause decomposition of the hard

structure. The most common causes of decay are alternating

conditions of wetness and dryness, heat and cold and the

absence of ventilation. There are two kinds of deciy distin-

guished as wet rot and dry rot. The former occurs while

the tree is standing; the latter takes place only in dead wood

and is principally caused by fungi and boring insects.

After giving an interesting account of the different

views which are held in regard to the manner in which

timber is able to absorb preservatives, the author proceeds to

discuss the various processes employed for preserving wood.

First of all the bichloride of mercury process or 'kianizing' is

described, which consists in steeping or soaking the wood in

a solution of bichloride of mercury or corrosive sublimate-

the solution generally used, con.sisting of 1 tt). of the salt to

99 lb. of water. The next process described is the zinc

chloride treatment. This consists in principle, in the destruc-

tion of the tendency possessed by certain vegetable and

animal substances to decay, by subjecting them to the action

of chloride of zinc. As in the case of creasoting, to be

described later, this treatment is generally carried on under

pressure. The zinc tannin process, dealt with next, is

described as a treatment of the wood with steam suffi-

cient to open the pores and expel the natural sap fol-

lowed by a vacuum requisite for the withdrawal of the

vapours and condensed steam. The antiseptic agent
used in this process consists of a solution of zinc

chloride and tannin. Perhaps the most common way
of treating wood with a view to prolonging its life

is by means of the dead oil of tar process, or, as it is

more commonly called, creasoting. In this process the wood
for treatment having been carefully dried, is steamed and

subjected in a retort to the action of a heated vacuum. The
creasote oil is then admitted and the temperature raised

slightly above the boiling point of the sap at the pressure in

the retort at the time. An important matter during the

course of this process seems to be the amount of pressure to

which the wood is subjected during impregnation. The
reader is referred to the paper acknowledged above for further

information in connexion with this process, which, in the

paper, is treated at great length.

Of some special interest in the West Indies is the

saccharine solution process. The exact composition of the

.solution used is a secret, but it is stated to consist mainly
of sugar with a small percentage of arsenic added, and

probably .several other ingredients. The value of saccharine

solutions for the preservation of wood is said to have been

discovered from the fact that the timber of sugar vats is

found to be, to all intents and purposes, everlasting. It

would seem that a great advantage attending this process is

the circumstance that green woo'l may be satisfactorily
treated by it.

Space will not permit reference to the numerous other

processes dealt with in the paper, though in concluding this

abstract the attention of those particularly interested in the

subject may de directed to the section of the paper dealing
with natural oils as preservative agents, and to the tables

showing absorption capacities and the cost of carrying out

the various processes.

MONTSERRAT: REPORT ON THE BOTANIG
STATION, 191 .'-13.

During the year under review the weather was some
what dry in Montserrat which limited to a considerabl

extent the yields of the principal crops, particularly cotton-

The amount of lint shipped during the 1912 13 season was

290,.390 a valued at £18,478. This shows a falling oflf

from the 1911-12 figures which were .544,607 ft)., value

£38,692. The average yield of cotton for the island was

approximately 142 lb. of lint per acre. In regard to limes,

231,700 gallons of raw juice were exported during the year

compared with an average output of 237,028 gallons for

the previous seven years. Muscovado sugar was shipped to

the value of about £2,000. As regards the minor industries

progress has been made in regard to the exports of papain,

bay oil and onions.

Turning to the experimental work conducted at the

Botanic Station, the report shows that this has consisted

principally of selection work with cotton, miscellaneous

investigations in regard to the bay tree and provision crops,

together with the numerous observations concerning insect

pests and their control. The selection work with cotton

has been continued and has again been productive of

benefit to the growers of this crop in the island. Heaton
No. 9 can now be recommended as a variety suitable for

general cultivation. In connexion with the quality of lint,

some tests were made to find out whether any definite

differences occurred between the quality of first crop lint

and the quality of the second. A commercial valuation of

samples in London showed that the second crop lint was

undoubtedly inferior to the first. Of much interest among
the observations dealing with cotton is the explanation of

what has been called gin cutting. This effect has been

found to be due to an imperfect stationary knife in the

Montserrat ginneries, and there should be no reason now for

preventing the occurrence of this defect in future.

Considerable attention has been given in Montserrat,
in an experimental way, to Egyptian varieties of cotton.

Sakellarides has again been found to grow vigorously but

a disadvantage attaching to its cultivation in the island

is the readiness with which the bolls are shed, thereby

necessitating a large number of pickings. The Egyptian
varieties, Abassi and Mitafifi, were for the first time tried

during the year under review. They gave a rather lower

yield than Sakellarides. Work with cotton hybrids has been

continued, the object in this work being to produce
a desirable cro.ss between St. Eustatius native and Sea Island

stains. Cotton manurial experiments were continued during
the year.

In regard to the experimental work with crops other thin

cotton, reference may be made to the cultivation experiments
with lime trees; to the study of bay trees in regard to the

yield of oil, the time of reaping and differences in oil from

selected trees; and to the experiments with sweet potatoes in

connexion with early maturity and planting from vines mrsus

setts. As usual trials with ground nuts have been continued

and the Gambia variety has been found best suited to

conditions obtaining in Montserrat.
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GLEANINGS.

In Montserrat 3,000 lime plants were planted during

I'ebruary. and more seeds sown. Lime plants to the number
of 16,000 are on order. Two thousand more bay plants

were set out in boxes.

The cacao crop of St. Lucia is this year likely to be

short. The lime trees are flowering and setting fruit, but

the high winds early in the month were somewhat unfavour-

able. The crushing of cane is in course of operation.

Der Tropenpflanzer ioT February 1914 contains a his-

tory of the growth in size and influence of the United Fruit

Company, especially in relation to Costa Rica, and statistics

are given as to the growth of the company's holdings in land.

'The Hoard of Trade Journal (February 19, 1914) states

that the exports of cacao from the Gold Coast in 1913

amounted to 113,007,823 ft. valued at £2,489,208, as

compared with 86,568,481 lb. valued at £1,642,734, in 1912.

In Antigua, the reaping of the cane crop commenced

during February, and during the month the reaping of the

cotton crop was fairly general throughout the island. It is

expected that the return per acre from the cotton crop will

fall short of that obtained last year.

Work in the Botanic Gardens, Dominica, during Febru-

ary, consisted principally in the tapping and preparation of

Para rubber, together with the usual transplanting and other

nursery work. A further series of experiments in the use of

dynamite for soil improvement was carried out on Government

land on February G.

According to Tlie Board of Trade J<jarnal (February 19,

1914), the total exports of palm oil from Southern Nigeria in

1913 amounted to 1,661,781 cwt., as compared vpith

1,539,883 cwt. in 1912. The exports of palm kernels in

1913 amounted to 174,661 tons as against 184,625 tons in

the previous year.

The Basseterre Central Sugar Factory began operations
on March 2. The prospects are about the same as last

season. In the northern district reaping has begun on the

muscovado estates. The young cane crop, where planted

early, looks well and healthy; but on fields where cotton was

planted previously the canes are not as yet established.

The condition of the lime industry in Dominica

is reported to be satisfactory. The limes are flower-

ing heavily and the green lime crop is commencing.
The prices unpacked in Roseau are as high as 20«. per

"barrel. Writing at the end of February, the Curator of the

Botanic Gardens stated that already 975 barrels were

recently shipped to New York.

As evidence of the vpay in which inseticides may be

misbranded, it may be pointed out that a recent Circular of

the LTnited States Department of Agriculture, issued

in connexion with the Insecticides Act of 1901, mentions that

a package which bore the statement, strictly pure arsenic

of lead containing arsenic oxide (As^O-), 1736 per cent.,
was found, on analysis, to contain only 12'35 per cent, of

arsenic oxide. A fine of !?25 was inflicted.

Increased interest is being taken in Antigua in the

growing of onions, and some attention has been given by
planters to the production of tomatoes for export, and to the

production of papain. Work on the extension of the onion

drying house has been commenced, and when completed, about
120 crates weekly will be handled. Labourers are being
trained in the matter of packing, grading, etc., and a circular

of hints has been issued on onion cultivation.

The Board of Trade J,,araal (February 12, 1914)
contains a note on the silk market of Lyons and the world's

production and consumption of silk from 1890 to 1913.

There has been a steady increase in the annual production

during this period: the production in the Far East is still

increasing, but the European output is on the down grade.
The most interesting fact in regard to consumption is the

enormous increase in the I'nited States demand, which is at

present about 10,700,000 kilogs. annually, as compared
only 2,800,000 kilogs. in 1890.

A copy has just been received of the Flora of Curai;ao,
Oruba and Bonaire by I. Boldingh. The work has been

published in Leiden and is the result of a second vo3'age
to the island of Curasao, Oruba and Bonaire following
a previous one to St. Eustatius, Saba and St. Martin. The

subject-matter is in English, and the numerous notes are,

from a West Indian point of view, extremely interesting.
The book has a list of vernacular names, several plates,

including maps of the three islands showing the distribution

of the various soil formations.

The Report on the Operations of the Department of

Agriculture of the Madras Presidency, 1912 13, contains the

administration report of the Government Sugarcane Expert
(l)r. C. A. Earlier). Readers may be aware of the fact that

that in 1912 a sjjecial sugar cane station was started in the

Presidency. Previous to taking charge Dr. Barber made
two extended tours in Northern India. Seedlings to the

number of 12,000 to 15,000 were produced in 1912-13;
some 2,000 had been selected for further study. The
result of the work at this station will be watched with great
interest.

The work with sugarcane varieties in Madras dealt

with in the report on the operations of the Department
of Agriculture, 1912-13, has included trials with B.147,

B.208, Java 247 and Red Mauritius. There are indi-

cations that B.147 may prove superior to Red Mauri-

tius. This point will be decided after further trial.

It is said that both Java 247 and B.147 require
somewhat more attention and care than Red Mauritius

canes. It seems that the ryots in the Delta are not

particularly given to bestow the necessary attention.
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DATE GROWING IN THE OLD AND NEW
WORLDS. By Paul B. Popenoe. West India Gardens,

California, 1913.

The author of this book of 316 pages ha.s

extensively in the Orient with the object of

information concerning the culture of the date

idea of introducing new varieties and the best

into California.

From the commercial aspect, one of the

features of date cultivation is the reproduction of the plants

by offshoots, it being well recognized that the planting of

seedling dates gives rise to results of too uncertain a nature

to make the practice advisable. The reader will realize the

reason for this when the fact is mentioned that the date

palm in North Africa has been subject to natural hybrid-

ization for thousands of years. A considerable amount of

information is given concerning propagation by offshoots

and in regard to the importation into California of this

planting material.

It may be said that the culture of the date palm

requires less pains and less skill than that of most fruits

and that the expense, as will be shown later, of growing it

is correspondingly less. It appear.s that pollination is the

only delicate operation to be performed, and the way that

this is done in the Orient by climbing the female trees and

tying the staminate flowers to the male ones is described in

a clear and interesting manner.

Chapters are devoted in the book to the handling of

the crop, artificial ripening by means of carbon dioxide, and

the diseases and pests of the date palm. In the chapter

treating of the last mentioned subject, it is interesting to note

that the well known enemy of the coconut, the palm borer

{RhynchoporM ferrwjineus) is a serious enemy of the date

palm in India; but it does not yet seem to have been intro-

duced into the United States. The list of the insects which

attack the stored fruit are given in this chapter.

One naturally turns with some interest to the chapter
on the profits of date growng. In this we are told that tak-

ing the average price at 20c. a pound to the grower, with the

conservative estimate of 100 Bb. per tree and fifty palms to

the acre we may calculate on a gross annual return from

a well-managed plantation of 61,000 per acre. The last few

pages of this chapter comprise a discussion of the relative

profits of citrus and date cultivation and the author comes to

the conclusion 'that the date grower has the advantage of the

citrus grower so far as cost of production is concerned, while

his profits on the sale of fruit are much greater.' These

remarks of course refer to the irrigated lands of California.

For the semi-arid regions it must undoubtedly be the case

that a well-organized date plantation must be productive of

very remunerative returns. Moreover the great advantage
of cultivating the date palm in the semi-tropics is that it is

not injured, as citrus plants are, by frost.

A short chapter is given in the book on the food value

of the date, and it may be useful to put on record in these

columns the following figures of the United Statss Depart-
ment of Agriculture, which represent the percentage com-

position of the dried date: carbohydrates: 706 per cent;

protein, 19; fat, 2 .5; water, 13'8;a9h, 12; fibre, 100.
The longest chapter in the book is reserved to the subject of

varieties. This section of the book seems to represent a great
deal of labour and should prove of great service and interest

to those connected with the establishment or development of

date growing in different parts of the world. It will also be

interesting to econonnc botanists generally.
The volume is well printed and remarkably well illustra-

ted with original photographs showing the different characters

of the trees and features of cultivation in the Orient and

America. In regard to the presentation of the subject-matter,
the style might with advantage have been made more concise,

and in places the continual reference to oriental superstitions
in regard to the date palm become rather wearisome when
one is examining the volume for practical information with

which it professes to provide.

EVAPORATIONIN THE CANE AND THE BEET
SUGAR FACTORY. By Edward Koppeschaar. London.
Norman Rodger. 1914.

It is stated by the author that the special requirements
of those connected with the cane sugar industry in regard to

evaporation have been somewhat overlooked by writers on the

subject, and an effort has been made in the present volume

to discuss the subject in a simpler manner than has hitherto

been attempted. The hope is expressed that this will bring
the principles of evaporation within the easy reach of

a wider circle of those interested.

The book commences with a study of steam and its

application to evaporation in general, and to multiple effect

evaporation in particular. The historical development of

evaporation in the cane and the beet sugar factory are then

discussed, including the introduction of evaporation. This

is followed by a comparative study of evaporation in the cane

and beet sugar factory. The next chapter deals with

multiple effect evaporating apparatus including a design of

a 1,200 metric tons plant, beet and cane. After treating the

subject of the fundamental parts of evaporating^ apparatus
the author goes on to consider the control of the apparatus,
and concludes with information concerning special designs
and an interesting final chapter on evaporation and crystal-

lization in vacuum pans.
Tables of steam, thermometers and the metric system

are given at the end of the book. There is no index, but

the subject matter is clearly arranged in short paragraphs
which should not make reference difficult. The illustrations

and diagrams are exceedingly good, and particularly inter-

esting are the illustrations of old time sugar mills and factory

scenes in Brazil, from which country, it will be remembered,
the sugar industry was introduced into the West Indies.

Three books of some interest in Tropical Agriculture are

advertised in Current Literature (February 1911)
—All

About Coco-nuts, by Messrs. Balfour and Hoyer; A Text

Book of Indian Botany, by Liwson adapted by M. Willis;

and the Cultivation of the Oil Palm b)' F. M. Millington.

An article appears in the Louisiana Planter and Sugar
Manufacturer (February 14, 1914), which describes with

illustrations the central sugar factories in Antigua and

St. Kitts.
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FUNGUS NOTES.

DISEASES OF SWEET POTATO.
The sweet potato seems to be little troubled by fungus

diseases in the West Indies. It is possible that some may
have escaped notice or have had their results ascribed to

insects, but so far as the writer is aware only the white rust

of the leaves due to one or more species of Cystopus. and

a certain amount of white mycelium occurring on the roots

and attributed to J/arasmiits sp. have attracted attention.

In the United States, the li.st of diseases appears to be

a formidable one. and a number of papers on the subject have

lately appeared. In view of the desirability of collecting

more information as to sweet potato diseases in these islands,

the following summary, compiled from various American

sources, of the characteristics of the diseases occurring in that

country is given.
FOOT ROT. (Plenodomus destruens. Harter).

This disease occurs in Virginia.

Inquiries among farmers make it appear probable that

it has increased in severity in the past few years, so that

it is likely to prove a serious handicap to the industry.

The first visible sign of the disease is a blackening of the

lower part of the stem followed by the yellowing and dying
of the lower leaves. The cortex of the stem is turned black

from a little below the soil line to 3 to 5 inches above it.

Shortly after this has occurred the plant wilts and gradually

dies. Pycnidia appear previous to this time on the blackened

area, and continue to appear for some time afterwards if

sufficient moisture is present. The disease does not occur on

the leaves, but it is able to invade and rot the potatoes. It

ias also been occasionally found, in low wet fields, on the

vines several feet from their point of origin.

The disease is due to a fungus described as new under

the name of Plenodonms destruens; it is closely related to

Diaportlie [Phomopsis, Phoma] hatatis, which causes the

dry rot of the sweet potato, but differs from it in some

morphological characters and has an entirely different habit

of growth and parasitism. The pycnidia are at first buried

in the substratum, but later break through the epidermis,

appearing as black dots scattered over the surface. They
are irregular in form and vary greatly in size.

Inoculation experiments from pure cultures were

successful with spores and with hyphae when introduced

into wounds or smeared on the uninjured stems. Spores

suspended in sterile water were poured about ten plants,

seven of which died of the disease. Plants at all ages were

about equally susceptible.

No ascogenous stage of the disease was found, but it

was proved that the disease can persist through the winter

on dead vines and that stored potatoes can carry the disease.

It would appear that the control of the disease will depend

upon careful sanitation and the rotation of crops, combined

with strict precautions against the planting of diseased

material.

BEY KOT {Diaportlic. hatatis, (E. k H.) Hart. & Fid.).

This disease has been known since 1890 under the

name of Phoma hatatae, but recently the ascogenous stage has

been found to belong to Diaporthe, while the pycnidial stage

is assigned to Phomop.'^is. According to the same account

the disease is more de.<<tiuctive than is generally supposed,

its efiects in the field being often attributed to other causes.

It causes a rotting of tbe"stems of the vines, but is chiefly

known as an affection of the stored tubers. These com-

mence to shrivel from the stem end, and eventually become

quite dried up. The pycnidia appear in little pustules over
the surface. The disease is mainly distributed by the
'seed' and by the presence of decayed potatoes in manure.

BLACK EOT (Sphatronema iimhriatum, Sacc. [C'eratocpstis-

iimhriata, E. it H.]).

This disease produces sunken greenish-black spots or

blotches, with olive green tissue below them, on the stems
and roots. On the full-grown root these may come to cover

practically the whole surface. When uncomplicated by
other organisms it remains superficial, but unless the spot&
are cut out before the potato is cooked they impart a bitter

taste to the vegetable. There are several kinds of spores
produced: one kind formed similarly to the endoconidia of

the pineapple disease of sugar-cane, another kind which
consists of thick-walled unicellular conidia—borne singly, by
twos, or in chains—and finally, long-necked pycnidia occur
in the diseased spots and extrude minute globular spores in.

a gelatinous mass.

CHARCOAL EOT (SderotiuiH hataticola, Taubenhaus).
lentil recently this fungus was considered to be a stage-

of the black rot fungus just described, but has now been
determined as distinct. It does not seem to produce surface

spots but invades the entire contents of the root, altering
the tissue to a charcoal-like mass. The blackening is

due to the formation of numerous very minute jet-black
sclerotia. The fungus is parasitic in its nature.

.JAVA BLACK EOT (Lasiodiplodia tuLericola, E. A- E.).

This fungus appears to have been introduced into the

LJ^nited States from Java. It is an active parasite and causes
dark shrivelled patches on the potatoes. Numerous pycnidia
are produced, which emit one-septate dark spores, heaped
together, or white strings of unincellular hyaline spores.
The fungus attacks the interior tissues from the point and
turns them jet-black. Infected roots dry and shrivel and
become brittle.

s-oiL EOT (Acroct/stis batatae, E. &, H.).

This is reported to be one of the most serious of the

diseases of sweet potato, sometimes causing almost total loss

of crop. It is strictly a field disease, affecting the roots at

an early stage. Growth cease.s at the points of attack, result-

ing in the production of constrictions, between which the

potato swells out, so that it comes to have the appearance of

an hour glass or of a string of small potatoes. The spores
of the fungus contaminate the soil, and long rotation, or

treatment with kainit and sulphur, 300 to 400fl). of each per

acre, is recommended.
SOFT EOT {Rhi.opus nigricans, Ehr.).

This fungus is one of the cosmopolitan species of

moulds, and is liable to cause a soft and putrid decay of the

stored roots, especially when they are sweating.
SCCEF {Monilioehaetes in/uscans, E & H.).

A brown and rnsty coating is produced on the surface

of potatoes in the field by this fungus, and it continues to

spread on the stored roots. It causes shrinking, but does

not result in decay.
STEM EOT {Nectria ipomueoe, Hals.).

This appears to have a general resemblance to the foot

rot described above. The vine near the surface of the ground
turns first yellow and then black, and dies while still

young. The rot also spreads to the upper part of the root.

It is a field disease and does not attack stored potatoes.
A creamy white mycelium is found near the surface of the

ground, producing i. Fusarium type of spore. Later the

perithecia appear in clusters at the base of the stem. The
same fungus attacks the egg plant.
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WHITE EOT {Penicillium sp.).

This is a dry rot which causes ihe root to assume an

almost chalky colour and consistency. The first external

sign is a depression at the base of a tine rootlet. The spores

are produced in enormous numbers and are blue-green in col-

our, like those of the familiar blue mould on fruit, bread, etc.

OTHER DISEASES.

The sweet potato is included in the list of plants whose

TOOts are susceptible to the attacks of Ozoniwn onmivorum,

Shear, and Rhizoctonia. The leaves are subject to spotting

due to Phyllostkta bataticola, E ..k M. For a note on the

white rust of the leaves, mentioned in the tirst paragraph
as occurring in the West Indies, see the Agrirultural Ne>vs,

Vol. X, p. 222.

Halstea, B. D. & Fairchi]<l, D. <5.: Jourml Mijcol.

VII, 1894.

Duggar, J. F. Fanner's Bulletm No. 26, U.S.D.A., 1897.

,, ,, Fungus Diseases of Plants, 1909.

Wilcox, E. M. Alabama Er.perimetit Station Bulletin 13.5,

1906.

Taubenhaus, .J. J.: Phytopathologn III, 1913.

Barter, L. L. & Field, Ethel
"

0. : Bur. PI. Ind^tstrij

V.S.D.A. Bull. 281, 1913.

Hatter, L. L.: Journal Agric. Res. I, No. 3,U.S.D.A.,1913.

WEST INDIAN PRODUCTS.

DRUGS AND SPIOES IN THE LONDON
MARKET.

Mr. J. R. Jackson writes on iMarch 9, 191-i, as

follows:—
The general tone in the Mincing Lane markets in

produce affecting the West Indies during the month of

February has been quite of an ordinary character. Very
few changes, either in supply, demand or value have taken

place since our report for January. The products most

noticeable for change have been nutmegs, mace and grey

Jamaica sarsaparilla, which were marked by a slight advance

in the early part of the month.

The following are some of the chief details:—
GINGEK.

At the beginning of the month the quotations for

washed cochin was 24s. Qd, and 18s. for new crop Sierra

Leone. On February 11, at auction, the offerings amounted

to 700 bags and 25 cases of Cochin and Calicut, all of

which were bought in, small cut Calicut at .50s, good
brown rough Calicut at 30s. and wormy, washed rough
Cochin at from 23s. to 25s. per cwt,; 95 bags of fair

common Jamaica were also offered and bought in at 42s.

A fortnight later, namely on the 25th, there was a good

supply, but very little demand. Of 919 bags of Calicut

offered, only 187 were sold without reserve, brown rough

wormy fetching 20s. andD. rough 21s. to 21s.: 6d 102 cases

of Calicut consisting of good small cut, and bright brown

rough, were bought in, the former at 40s. and the latter at

30s. per cwt.: 24 bags of Japan were also bought in at

25». per cwt.

SUTMEG8, MACE, AND PIMENTO.

At auction on the 25th, nutmegs were represented by
330 packages of West Indian all of which sold at the follow-

ing rates: 57's lUJ., 6;is to 72's 6.W. to 8hd., 74's to Si's

5W. to 6^d., 85's"to 95's 5ld.to d'^d., 96's to 116's, 4ld. to

5|<f., and'llS's to 127's 4Jrf. to od. At the same auction

68 packages of West Indian mace were offered, and

all sold, good fetching 2s. 4d to 2s. od. per B).: fair 2s. to

2s. 2d., ordinary Is. lOd. to Is. l\d., common Is. 9d, and

broken Is. 5d. to Is. 8d. These prices \vere advances of

from Id to 2d. per B). on previous rates. At the beginning
of the month the price quoted for Pimento was 2d. per B).,

and at auction on the 11th, 188 bags of fair were offered and

bought in at 2ld. per ft.

SARSAPARILLA.

At the first drug auction on the 5th, sarsaparilla was

represented by 7 bales of grey Jamaica, 7 bales of Lima-

Jamaica, and 10 bales of native Jamaica. The whole were

disposed of, the grey Jamaica fetching 2s. per lb. for fair,

part roughish; the Lima-Jamaica realized Is. Sd. per B).

for fair, jiart rough; while for the 10 bales of native Jamaica

lOd. to l\d. per B). was [jaid for fair to good red. On the

1 9th of the month, the offerings were 25 bales of grey
Jamaica and two of Lima Jamaica. The first-named found

ready purchasers at 2s. to 2s. Id. per B)., which represented
an advance of fully \d. per B). on previous prices. The 2

bales of Lima-Jamaica were disposed of privately.

CITRIC ACID, LIME JUICE, LIME OIL, KOLA, AND TAMARINDS.

Citric acid was reported at the beginning of the month

as being dull of sale, the quotation being Is. Il|d. per fi).,

which price was asked at the close of the month, though it

was reported that supplies on the spot were extremely small.

Three cases of lime oil were offered in the first week af the

month, only one of which was disposed of at Is. M. per fc.

without reserve, for fair West Indian distilled: at the same

auction 6 puncheons of good raw Jamaica lime juice found

buyers at Is. 5c:?. per gallon, which was the price quoted at

the end of the month. Kola was reported somewhat

firmer at the beginning of the month. At auction on the

5th, 41 packages were offered, and 31 sold, 3^d.

per E). being paid for good bright dried West Indian

halves and whole nuts, while for fair slightly dark

2f(f. was paid. At auction on the 19th, a further

consignment of fair dried halves and whole West

Indian were sold at the same rates. A consignment of

165 barrels of Barbados tamarinds was offered without

reserve on the 26th, and sold at from I5s. to I5s. 6d per

cwt. in bond.

DEPARTMENT NEWS.
Mr. W. R. Dunlop, Scientific Assistant on the

Staff of the Imperial Department of Agriculture, is

expected to leave Barbados on April 8, 1914, foi- the

purpose of paying an official visit to St. Vincent and

St. Lucia in connexion with agricultural matters.

Mr. Dunlop m\\ probably arrive back in Barbados on

April 29.

Mr. J. E. T. Hartley, B.A., Dip. Agr. (Oantab.),

arrived in Barbados from England by the R.M.S.

'Magdalena' on March 14, 1914, for the purpose of

studying tropical agriculture in the West Indies, under

the direction of the Imperial Department.
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MARKET REPORTS.

London.—Thb West India Committbe CiRonLAR,

March 10, 1914; Messrs. E. A. de Pass & Co.,

February 27, 1914.

Arrowroot— 3rf. to 4|(i.
Balata—Sheet. 2/11; block, 1/11| per lb.

Beeswax—£8 5s. to £9.

Cacao—Trinidad, 62/- to 67/- per cwt. ; Grenada, 57/-

to 64/6; Jamaica, 57/- to 63/-.
Coffee- -Jamaica, 51/- to 68/-
CopRA—West Indian, £29 per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 16rf. to 22f^.

Fbuit—No quotations.
Fustic—No quotations.
Oinoer—Quiet, 34/- to 60/.

Isinglass—No quotations.
Honey— 20/- to 25/-.
LiUE Juice—Haw, Is. to Is. lOd; concentrated, £28 5s.;

otto of limes (hand-pressed), 9/6.

Loowoou—No quotations.
Mace— 1/3 to 2/6.
NuTMEfls—4|d. to Ghd.

Pimento— IjjJ. to 2,',rf.

Rubber—Para, fine hard, 3/-; fine soft, 2/II5; Castilloa,

1/9 per ft).

Rum—Jamaica, 2/3J to 5/- per gallon.

New York.—Messrs. Gillespib Bros. & Co., March

6. 1914.

Cacao— Caracas, 13c. to 14jC.; Grenada, ]2ic. to 13c.;

Trinidad, 13c. to 13|c. ; Jamaica, 12c. to 12|c.
Coco-nuts—Jamaica, selects. 526-00 to $27-00; Trinidad

selects $27 -CO to $28-0(1; culls, $16-00.

OOFFEE—Jamaica, 10|c. to loo. per tli.

Ginger— 8Ac. to 10c. per lb.

Goat Skins—Jamaica, no cjuotatidn.s; Antigua and Barba-

dos, 45c. to 48c.; St. Thomas and St. Kitts, 42c. to

45c. per ft)

Qkape Fruit—Jamaica, $1-50 to f2-25.

Limes—No ijuiplations. ,

Maoe—52c. to 56c. per ft).

Nutmegs-no's, 12*c. to 12|c.
Oranges—Jamaica.'$l-25 to $200.
Pimento— 4c. to 4jc. per ft).

Sugar-Centrifugals, 96°, 3-04c. per B). ; Muscovados, 89',

2-OOc.; Molasses, 89°, 2-39c. per ft., all duty paid.

Trinidad,— Messrs. Gordon, Grant dt Co., March 16,

1914.

Oaoao—Venezuelan. $12-80 to $13-00; Trinidad, $12-50
to $13-50.

Coco-nut Oil—$101 per Imperial gallon.

OoFFEE—Venezuelan, ]2c. to I4ic. per ft*.

Copra-$6-10 per 100 lb.

Dhal—$5 '75.

Onions— $2-50 to $2 75 per 100 lb.

Pbas, SptiT—$5-80 per bag.
Potatoes—English, $2-00 to $2-35 per 100 lb.

RiOE—Yellow, $510 to $530; White, $4-85 to $4-90

per bag.
StiBAB—Ameribin ernshed, no quotations.

Barbados,—Messrs. James A. Lynch <fe Co., Ltd.i

March 7, 1914; Messrs. T. S. Garkaway A
Co., March 12. 1914.

Arrowroot—$4-00 to $5 00 per 100 lb.

Oaoao—$11-75 to $12 00 per 100 ft.

Coco-nuts—$15-00.
Hay—$1-50 t.. $1-60 per 100 ft).

Manures—Nitrate of soda, $70 00; Cacao manure, $48-00
to $5000; Sulphate of ammonia, $82 00 to $86-00
per ton.

Molasses—No Quotations.
Onions—$2-50 to .S4-50 per 100 ft).

Pras. Split—$5-75 to $6 00 per bag of 210 ft).: Canada,
no quotations.

Potatoes—Nova Scotia, $2 00 tn -So 00 per 160 ft.

Rice—Ballam, $520 to $5-30 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $3 50 per 100 ft.

British Guiana.—Messrs. Wietino ii RicHTEE, March

14, 1914; Messrs. Sakdbach, Parker & Co.,

March 13, 1914.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific JournaL
Volume I. No. 1. Out of print. Noa. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. '2d;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2.?. each ;
Post free 2s. 8d, where."complete. (Ill, 2.

IV. 3: and V, 2 and 3 are out of print.)
Volume XIII, Nos. 1 and 2. No. 3:—Containing Papers on Rubber: Rubber Experiments in Trinidad and

Tobago, by A. E. Collens; Rubber Experiments in British Guiana, by Professor Harrison and others;

Castilloa Rubber in Dominica, by Joseph Jones and G. A. Jones: Notes on Cultivation of Para Rubber,

by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc
, F.C.S.;

Rubber Cultivation, by Dr. P. J. S. Cramer; Miscell.vneods: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C; Milking Capacities
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

by J. L. Shannon, D.V.M.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them ia especially

kdapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full olEcial reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

In 1900. No, 3, price 2d.; in 1901, No. 13, price 4rf.; (17) General Treatment of Fungoid Pesta. Price 4<<.

in 1902, No. 19, price 4<i.; in 1903, No. 26, price 4d.; (18) Recipes for Cooking West Indian Yams. Price 2(i.

in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1905-7, No. 49, price 6d. ; in 1906-8, No. 59, price 6d. ; (35) Information in regard to Agricultural Banks. Price id.

in 1907-9, No. 62, price 6d. ; No. 66, price 6rf. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (4l) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1902-3, No. 27, price 2d.
;
in 1903-4, No. 33, price id.

;
tiona. Price 2d.

in 1904-5, No. 39, price id. ; in 1905-6, No. 46, price id.
; (54) Fungus Diseases of Cacao and Sanitatio-n of Cacao Orchards.

in 1906-7, No. 50, price id.; in 1907-8, No. 56, price id.; Price id.

in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (55) Millions and Mosquitos. Price 3d.

Manurial Experiments with Sugar-cane in the Leewara Islands, (58) Insect Pests of Cacao. Price 4d.

in 1902-3, No. 30 price 4d.; in 1903-4, No. 36, price 4d.; (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4rf.; (61) The Grafting of Cacao. Price id.

in 1906-7, No. 51, price 4d. ; in 1907-8, No. 57, price 4d.
; (65) Hints for School Gardens, Fourth Edition.

in 1908-9, No. 64, price 4d. ;
in 1909-10, No. 68, price id. (69) Hints to Settlers in St. Lucia. Price 6d.

Sugar-cane Experiments in the Leeward Islands, (71) Insect Pesta of the Lesser Antilles. Price Is. 3d.

in 1910-11, price Is.; in 1911-12, price Is. (72) Lime Cultivation in the West Indies. Price 9d.

General. (73) Root Borers and other Grubs in West Indian Soils.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price Price 6d.

4d. ;
Part II., price 4d.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for those

marked id., and l^rf. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. Postage for No. 71, id.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

a». 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumea

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.
All applications for copies are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :

—
London: Messrs. Dulati &, Co., 37, Soho Square, W. St. Vincent: Mr. J. B. Ronadie, "Times" Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridoewatbe, Rosean.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

JrittsA Guiana .-The 'Daily Chronicle' Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad : Messrs. Muir-Marshall k Co., Port-of-Spain. St. Kitts : The Bible and Book Supply AaENOY, Bassetern,

Tobago: Mr. C. L. Plaoemann, Scarborough. Utvit : Messrs. Howell, Bros., Charles«:own.

Grenada : Messrs. Thos. Lawlor & Co. St. George.
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THE BEST MANURES FOR COLONIAL USE

OhlendorfF's Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and al! other high-class Fertilizers.

APPLY TO LOCAL AGENTS OK DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS
London Agency : Dock House, Biliiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

PURE RAW
Linseed

Stocked in casks or in cases of IC gallons eacli, TO BE ISSUED SHORTLY

Special quotations made for export trade

on apj)lication to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

SPACE AVAILABLE FOR ADVERTISEMENT.

WEST INDIAN BULLETIN-
(Vol XIV, No. 1.)

Containing papers on i'e.vs.vnt AGRicuLXfiiE in thk
WEST iXDiEs: (1) Ititroductory i)aper

— Ktibrts in Aid of

Peasant Agriculture in the West Indie.«, b}' Francis Watts,
C.M.G , D.Sc, F.I C, F.O.S ; (2) Government Schemes of

Land Settlement in Grenada and the Grenadines, by Gilbert

Auchinleck, B.Sc, F.C.S.; G. Whitfield Smith, F.L.S., and
Walter Bertrand; ('i) Method of Working Small Holdings
under the Land Settlement Scheme in St. Vincent, by W. N.

Sands, F.L.S., (4) Agricultural Credit in the West Indies,

by AV. R. Dunlop; together with the St Vincent Credit

Ordinance, 1913, and Report on working of the same, by
liobert .M. Anderson.

Printed at Office of Agricultural Eepoiftr, 4 High Street, Bridgetown, Barbado.^.
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R.M.S.P. REGULAR SERVICES
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WEST INDI
TO

Panama Ganai, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & La Guaira : and Demerara),

Puerto Colombia. Cartagena, Colon (for Panama Canal and Pacific Ports), Jamaica,

Antilla & New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts, Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

;pazi3, Uruguay & Ai^gentina,
Via Spain, Portugal, Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Os^xxary Islands, Madeira.

YACHTING CRUISES by
" ARCADIAN "

to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a clay.

THE ROYAL MAIL STEAM PACKET
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.



THE AGRICULTURAL NEWS.

LIME CULTIVATION
IN THE

WEST INDIES.
ISSUED BY THE COMMISSIONER OF AGRICULTURE.

THE JOURNAL OF tHE ROYAL SOCIETY OF ARTS, states:—To those interested ia the lime indus-

try this little volume (which forms No. 72 of the excellent Pamphlet Series issued by the Imperial Department of Agri-
culture for the West Indies) should prove invaluable.' '

THE DEMERARA DAILY CHRONICLE (British Guiana), observes:—'An interesting and instructive book-

let on the subject of lime cultivation . . . contains an abundance of valuable information regarding the production of

lime oils, citrate of lime, etc'

(Secor.d Notice):— 'Pamphlet No. 72, with up to-date information concerning the lime industry is very oppor-

tune, as apart from Dominica and Montserrat, the possibilities of lime growing have appealed powerfully to St. Lucia,
Trinidad and British Guiana We are confident that those engaged in the industry in this Colony will welcome this

little volume.'

THE DOMINICA GUARDIAN says:—'Our thanks are due to the Imperial Department of Agriculture for

the West Indies for their Pamphlet, No 72, which is an e.xhaustive summary of all that is up to the present known of

the lime, its culture, products and commercial value.'

THE CLARION (British Honduras) states:— 'We reproduce below an extract from a Pamphlet issued' by
the Imperial Department of Agriculture for the West Indies . . . and we propose publishing from time to time

further extracts.'

THE INTERNATIONAL SUGAR JOURNAL -—'This comprehensive handbook.'

To 1)6 oMained from all agents for tlie sale of tlie publications of the Department,

price 9f/., post free lUl

ASK US
FOR

IKFOEIATION ON TEOPICAL A&RICULTIIRE.

We don't kuow it all, but we are in touch with the best thought and practice throughout
the Tropical World. Send for Our Books on:—

Sugar-cane Fertilizer Guide

Cacao Miscellaneous Economic Plants

Coffee Orange
Cotton Pine-apples

Tobacco, etc., etc.

THEY ARE-WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH.

GERMAN KALI WORKS,

2, St. Vincent Street,

Port-of-Spain,

Trinidad.
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Seasonal Climatic Changes.

'X the last issue but one of this journal a short

note was published dealing with the importance

_jof the systematic study ot climatic changes.

Whilst the usefulness of being able to prognosticate

the weather a few days in advance was fully recognized,

the value of being able to foretell the general nature

of the ensuing season was held to be far more impor-

tant, since it would indicate the ad\'isability or other-

wise of attempting to grow, for the time being,

particular crops. The consideration just put forward,

however, must be regarded as being principally

applicable to agriculture in temperate countries. In

the Tropics, where most of the cultivations are of the

perennial kind, it is not likely that prognostication

in regard to seasons would serve a useful purpose to

the same degree as in northern latitudes where

systems of cropping are more readily adaptiable to

conditions of environment. The utility of such fore-

cisting in the Tropics would lie rather in an economic

direction, since foretelling the general nature of the com-

ing season would enable reliable estimates to be made

of crop yields, thereby putting valuable information

into the hands of buyers. At the same time, the

influence of seasonal forecasts would not be entirely

unfelt in tropical agricultural practice, for ic would no

doubt lead to the adoption of systematic rotation of

annual crops with perennial ones.

The possibility of forecasting the general nature

of an ensuing season is not quite so remote as some

readers may believe it to be. The investigation of

the upper air is working vast changes in meteorology;

and the science which was formerly regarded by

physicists as a rather poor sort of study is novv attract-

ing some of the best mathematicians. It is now

clearly appreciated that meteorology cannot b&

advanced by the mere sordid accumulation of local

statistics. For the enunciation of general laws, and

for the establishment of correlations, accurate observa-

tions must be taken sy.stematically; but they must be

world-wide and extend above as well as around. The

atmosphere is an ocean of gas; and just as a correct

idea of the movements of the seas can be obtained

only by their study at the surface and below, so

a stratigraphic as well as a geographical survey is

required for a proper comprehension of the movements

of the air.
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The useful results that may accrue from the study

of meteorological statistics broadly, as the outcome of

co-operation, is seen in the correlations established by
Mr. R. C. ]\rossman of the Argentine Meteorological

Ofifice. He has found that whatever may be the causes

that determine the general character of the rainy

season at Trinidad (B.W.I.),ie. whether the rain will

be above or below the normal, the character of the

season is usually impressed on the records as early as

April or May. In the twenty years, 1876-1895, there

i8*,only one year (1878) in which the April and May
rainfall at Trinidad was not a direct index of that of

the four succeeding months. This is a result of some

importance. Again the same observer has found that

the physical processes that produced a given precipi-

tation at Trinidad ll'N. of the equator in April to

September during 1876-1894, were associated during

the six months following (October-March) by an oppo-

site effect at Azo in the south temperate zone, some

2,850 geographical miles distant. Furthermore it was

discovered that the rainfall of Java for the six months

{October-March) was in general the reverse of that at

Trinidad during the six months following. This latter

correlation is of considerable significance in regard to

crop production.

Another exanxplej^f an important generalization in

meteorology is afforded by Binnie's Law, * which says

that there^is universally a cycle in rainfall, ai^d that

this cycle (which refers not to individual rainfalls but

to the average of three or four consecutive years) seems

to have a period approximately equal to thirty-six years.

The mean annual rainfall may therefore be defined as

the average taken over a sufficiently lengthy term of

years to ensure a fairly constant value, and we may
assume that thirty to forty years is generally an

adequate period. From this it will be seen that five or

ten years' records cannot by themselves give us a correct

idea of the average rainfall to expect; but if the

conditions in a new district are very similar to those

occurring in a place near-by where records have been

kept for thirty-five years, it is possible, by means of

simple proportion and Binnie's Law, to say what the

rainfall conditions of the new locality really are.

Mossman's work and Binnie's generalization have

merely been cited to show the kind of research that is

needed in regard to meteorology. It cannot be gain-
said that they do not help us to standardize the

climatic conditions under which crops are cultivated,

and it will probably be admitted that the establishment

*See Agricultural 2iews, Vol. XII, p. 354.

of such correLations as the Azo, Trinidad and Java

relationships is likely to be of considerable economic

value in agriculture.

With a more extended investigation of the air

as an ocean instead of as a shallow stream, and with

more complete international co-operation in meteor-

ological matters, it is to be expected that many
useful correlations will be brought out and many
general laws established which will help us if we
wish it, to humour weather conditions that are likely to

occur by growing suitable crops, rather than expect
the weather to suit the demands of those crops we
have decided to cultivate as the result of other

considerations.

SUGAR INDUSTRY.

A REVIEW OP THE PAST SUGIR CROP
OP PORTO RICO.

During the past sugar crop in Porto Rico there were

grinding in all ninety nine sugar mills, which produced a

total of 398,003 tons of sugar, the product of approximately
200,000 acres and 4,000,000 tons of cane.

Supposing that the sugar were sold in New York at

an average price of 'Sic. per lb., then the farmers must
have received about '^14,000,000 for their cane and the
factories about .~?28,000,000 for their sugar, and the Ameri-
can housewife should have purchased her refined sugar
at 4-Jr. per lb.; and meanwhile the United States Govern-
ment would continue collecting fifty five to sixty million
dollars per annum from the import duty on foreign -agars.

This very satisfactory state of things is, however, very
unlikely to continue much longer, in view of the impending
reduction and final abolishment of the sugar duties, and

already six important sugar companies are in the hands of

receivers, while many have but very little profit, certainly
not enough to induce any new capital to come into the bu.si-

ness.

Of the total of 398,003 tons of sugar produced, 181,804
tons were produced in factories having an output of 12,000
tons and over, of which there are eight in all, from Guanica

Centrale, with 51,3*36, to Central Vannina, with 12,006 tons.

In factories of less than 1 2,000 tons and more than 6,000,
of which there are seventeen, from San Vicente, with 11,875,
to Central Eureka, with G.OGl, there were produced 145,437
tons. And in factories of from 3,000 to 6,000 tons of which
there are nine in all, there were produced 43,077 tons, the

largest being Central Cortado, with 5,739, and the smallest
Central Ejemplo, with 3,683 tons

While several small mills have been installed during the

past year, there have been none of any importance, as the

following figures will show :
—

(1) Central Pailejas, the property of the Pallejas Sugar
and Cofi'ee Co., is a little mill in the mountainous district of

Adjuntas, which turned out 562 tons of very pretty yellow
sugar for local consumption. This is a similar installation

to that of the Jayuya Development Co
,
which has now made

two crops of 375 and 490 ton.s, respectively, while another
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and slightly larger installation is just completed for Don
Arturo Lluvera.s on his hacienda in Guayanilla.

(2) In the Adjuntas district we tind three new sugar

producers, Eduardo Abreu, who has been too modest to give
his mill a name, but nevertheless added 3'75 tons to the

island's production, while the new Ingenios
' Recurso' and

'

Esperanza' produced 10 ton.s and 20 tons, respectively.

(3) In the .Juana Diaz district we find two new mills

with a total output of 5'75 tons, and in San Sebastian one

with 75.

One of the latest new factories, Central Camuy, which
has made but two crops, of 2,2.57 and 1,977 tons,

respectivel}', has now closed up, and many rumours have been

afloat of its having been sold to partie.s in Venezuela.

At least two other Centrals are for sale, and several

parties from Venezuela and elsewhere have been in the island

looking them over, and there is really no reason why these

factories, which cannot be made to pay in Porto Ilico, where
cane costs anywhere from $3 to 85 per ton, when sugar is

being sold in New York at from $3 to 85 per 100 lb.

should not pay well in countries like ^ enezuela. where cane

costs about 81 per ton and sugar sells for 810 or more

per 100 ft.

In Venezuela, and also in most of the other South

American countries, sugar is sold locally at from 8 to 10

cents per pound, so that small mills with even the most

antiquated machinery pay well, and there will be handsome

profits for the first modern central which will be established.

It is, however, a great pity to see sugar mills being
dismantled in Porto Uico for removal to foreign countries, as

it is significant of a serious check to the island's wonderful

progress, and it will only be a question of time until

conditions become as bad as they are, and have been for

thirty years or more, in the neighbouring British and French

sugar producing islands.

Already most of the public works have been stopped,
new roads have been left unfinished, and finished ones are not

being kept in proper repair, and, as taxes will have to be

reduced, it is probable that even some of the schools will

have to be closed. There already has been one serious

strike con.sequent to an attempted reduction of wages, and
labour only requires to be better organized to become a very
serious menace to the existence of the sugar industry.

With very few exceptions, the sugar mills of Porto Rico

are modern in every way, and under competent, scientific

management ; all have at least nine-roller mills with crushers,

some have twelve rollers and a few have fifteen, with full

complements of other machinery, such as quadruple etlects,

vacuum pans, crystallizers, filter presses, etc.

A few attempts have been made to produce white sugar
direct from the cane by means of sulfi'.ation and filtration,

and very pretty sugar has been the result. But while this

sugar is white enough for all practical purposes, it cannot

stand comparison with the snow white granulated sugar
which results when bone charcoal filtration is employed, as

in the refineries, and it would be a long and expensive cam-

paign to introduce it to the American consumer. This

whole question, of course, has been thoroughly threshed out

in the other islands years ago, and one may be sure that it

was not without a big struggle that sugar estates were

abandoned where it was found impossible to compete in the

open markets of the world. One of the first moves in the

Briti.sh colonies wa<< the combination of small estate.^ under

one management to grind their cane at central factories, but

this already has been done in Porto Rico. Another move was

the introduction of East Indian coolies from India and .Java,

hut the immigration laws of the Ignited States would not

allow of such action in Porto Rico, nor would the govern-
ments of India or Java permit them to leave.

Of course it is quite possible that even after the duty
on sugar has been reduced or removed entirely in the United
States that the price may remain at 3Jc. or more, in

which case there will always be a margin of profit for the

producer sufficient to keep him alive, and those who are

favourably situated financially and otherwise will weather the

bad times till the natural increase in consumption will cause

a shortage in the world's supply and the price will again go
up to 4c. or more.

In the meantime what we want in Porto Rico is an
immediate reduction of our property taxes to correspond
with the new conditions, and if new roads, new schools, new
harbour works, etc

,
have to be su.spended meanwhile, we had

better face the new conditions now than later. (Sugar,

February 191-1.)

DETERIORATION OF SEEDLING CANES
IN HAWAII.

The tendency of varieties of sugar- cane to 'ruii

out' as a consequence of continuous cultivation is now
generally recognized. Considerable attention has been

given to this phenomenon in British Guiana (see
West Indian Bulletin, Vol. XIII, No. 2). It now
appears that the subject is receiving definite notice
in Hawaii.

Considerable interest has been attracted to the question
of cane varieties in the Hawaiian Islands, on account of the

fact that one of the staple varieties, Lahaina, is reported
from many sections as deteriorating, thus bringing to the

attention of the planters the fact that a substitute will have
to be found within the not distant future.

The so-called running out of this cane variety is especi*

ally noticeable on Hawaii, and of late has been showing quite

extensively on Oahu at the Ewa plantation, and also, on the

Oahu Sugar Company's property. This condition has been

known to the Experiment Station Staff of the Hawaiian

Sugar Planters' Association for some time, but as yet nothing
has been discovered that would cause the running out to

cease. For a number of years the main cane varieties

planted in these islands have been the Ro.se Bamboo, the

Yellow Caledonia and the Lahaina. But of late the D. 1135
has been planted quite extensively, and the Rose Bamboo

gradually discontinued.

The yellow Caledonia is the most popular, the 1914

and 1915 crops will show an acreage of approximately

116,000 sown to this variety, the next in line being Lahaina

with a total acreage of perhaps 75,000 for the two crops
above mentioned, both of which are already in the ground.
As an instance of the decrease in the cultivation of Lahaina

might be mentioned the acreage of this variety on Oahu.

In 1913, 16,568 acres of this cane were harvested, while the

1915 crop has only 12,664 acres, a falling off of about

4,000 acres. On the other hand Yellow Caledonia gained

2,200 acres.

The variety that is probably attracting the most

attention is the Demerara 1135 or D.1135, while only

2,709 acres all tnld are planted to this variety for the 1915

crop, this is an increase of 1,300 acres over 1914 and 2,000

over the 1913 acreage of this variety. This kind seems

to do well on all the Islands, and at present is more widely
distributed than any other variety grown in the group.
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FRUIT AND FRUIT TREES.

COLD STORAGE OF FRUIT AND
VEGETABLES.

II.

The following is the second and final part of the

article on the above subject of which Part I appeared
in the last issue of this journal:

—
It is desirable that further experiments should be made,

in the same manner as those referred to above, on the pro-

duction of carbonic acid by various kinds of fruit at different

temperatures much lower than 30° C. Definite and com-

prehensive information on respiration at rather low temper-

atures would no doubt be very useful in relation to

cold storage.
Feeble respiration takes place at 0' C, and even at 2°

to 4° C
,
and it continualh' increases as the temperature rises,

until injury from high temperature begins. Within a few

degrees above freezing point respiration is no doubt very

slight, and it is owing to this fact that fruit can be kept for

a considerable time in refrigerating chambers. Suitable

temperatures for different purposes have been found by

experience, but more precise knowledge of the behaviour of

fruit at these temperatures is required.

A matter requiring special attention in the storage of

fruit is aeration. Air should have as free access to the fruit

as possible, and therefore large masses of fruit should not be

closely crowded together. Good circulation of the air should

also be kept up, and for this the current of cold air from the

refrigerating machine may often be sufficient, but in some

cases ventilating fans have been used. The amount of care

nece.=sary in the matter of aeration depends, of course,

largely on the temperature chosen for the storage chamber,

as well as on the kind and condition of the fruit.

In the case of the transport of peaches in America in

refrigerator cars, injury to the fruit is stated to be common,
and the injury has been found to be most frequent in the

central part of the top tiers of boxes. Cold air is led along

the bottom of the car, and, though diffusion and circulation

equalize the temperature to some extent, it may be assumed

that the upper strata of air have a somewhat higher tempera-

ture than the lower, and therefore that the fruit in the upper

boxes respire more actively than the rest. The explaEation

is therefore suggested that the injury is 'due to insufficient

oxygen and to an accumulation of carbon dioxide withm the

paper wrappers in which peaches are so often shipped.' The

preventive would no doubt be more uniform cooling, with

better aeration if necessary.

It must be remembered that active respiration means

an appreciable evolution of heat by the respiring tissues.

Hence, in the case of large masses of fruit, if this heat is not

rapidly conducted away, the temperature of the fruit (and

of the air adjoining it) will rise, whereby the respiration will

be further increased, and so on. Such heating at 'com-

pound interest' will be liable to occur locally, wherever aera-

ti-on is insufficient, and may continue until the local tempera-

ture is considerably higher than the general air temperature

in the refrigerating chamber, and may lead to the loss of

portions of the fruit.

Should the temperature in the cold storage chamber be

allowed to rise until respiration is very active, it may be

found that the refrigerating apparatus will be unable to

reduce the temperature of the fruit again, and this has been

experienced, e.g, in shipments of bananas. The fruit then

ripens rapidly and spoils.

The difficulties to be contended with in arranging for the

cold storage of vegetables may be illustrated by the following
case.

An insulated storage room of about (1,000 cubic feet

capacity was fitted with a refrigerating machine, which easily

reduced the air in the room, when empty, to a temperature of

27°F. (
-

3'(_'.). A temperature of .'lo'F. (2°C.) was required,
and it was expected that the arrangements would be satisfac-

tor}'. A trial was then made as to storage. Six tons of

vegetables were put into the room, and the temperature
started at .o9°F. (1.5°C.), but the machine was only able to

reduce this to 50 F. .(10°C) in ten hours. The refrigerator
was then stopped, and in twelve hours the temperature was

.59°F. and after fifteen hours more it stood at 66°F. (19'C).
The air, moreover, was found to be badly vitiated by carbonic

acid. The final rise of temperature was due to the respira-

tion of the vegetables and not to conduction through the

walls, since the outside temijerature during the last twenty-
four hours had not been higher than 52° F. (11' C), having
varied between this and 45" F. (7°C.).

In anotlier trial the machine was started first, and the

temperature was reduced tn 38°F. Then 21 tons of cabbage
and spinach were put into the store. The temperature was

raised by this to -IS°F., and after an hour with the machine

still running it rose to 49°F. After five hours' run it stood

at 45 'F., and refused to go lower.

In this case the free air in the storage chamber was well

circulated. The unsuccessful result indicates that the vege-
tables required to be less crowded, or to be cooled in small

batches before being brought into the store. The air must
have been a good deal entangled among the vegetables, so

that convection currents in the interior of the mass in

each box would be slow, and consequently the loss

of heat in this way was not rapid enough to outbalance

the heating dite to respiration Had the vegetables been cooled

before being placed in the storeroom, their respira-

tion and self-heating would have been slow, and the

refrigerating arrangements might perhaps have been able to

deal with them efficiently, though unable to cope with the

combined task of cooling the substance of the vegetables, and

also removing the heat generated by respiration at or near the

starting temperature. The entanglement of air and consequent

ditficulty of cooling would probably be much greater in a box

spinach, for instance than in a box of the same dimensions

containing fair-sized rounded fruit such as apples or oranges.
It can hi readily understood that the matter of cold

storage of fruit and vegetables is not a simple one. The
treatment required by different kinds of fruit or vegetables

may vary considerably as to spacing out, packing, aeration

and temperature. Much information has been gained by

practical experience, but further knowledge is required, so

that any failure causing loss of produce may be attributed to

its precise cause, and, if possible, prevented for the future.

In conclusion reference should be made to another

important point in connexion with the cold storage of

vegetables and fruit, namely, the cost of the refrigerating

plant and the running expenses. For although it may be

quite possible to keep a chamber at a desired temperature
when filled with vegetables or fruit, yet the outlay involved

in connexion with the packing and unpacking and the laying
out of the material on shelves, in addition to the cost of

running the special refrigerating plant, may be so great
as to render the undertaking impossible from the commer-

cial point of view. (Kerv Bulletin of Miscellaneons Infor-

mation, No. 1, 1914.)
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BOTANICAL NOTES.

THE 'FRUITING MALE' OF THE
DATE PALM.

A recently published book on date cultivation was

reviewed lately in the Agricidtarcd Nnrs, snd the

following note on the fruiting of this palm, taken from

the N'ew Phytoloijist (January-February 1914), will

prove an interesting continuation of the subject:
—

The date palm, P. dactylitera, L., is normally dioecious.

The occurrence of so-called 'fruiting rn;iles' is not, however,

unknown. One such instance, occurring in Tortugal, is

recorded in Gardeners C/')"n/f/e 87,11, p. 530; in this case

the male plant is stated to have produced a female

inflorescence. Other cases are recorded by Toumey, Bull. 29,

Arizona Experiment Station: (.'harlet. Bull. Soc. Geog.
d Alger, 1905; Kearney, U.S. Dept. of Agric. Bur. of Plant

Industry, No. 92; and Bois, Rw. II. .,t., 82 (13), p. 492.

Kearney writes: 'The writer saw in February a palm
which had all the characters of a male .... Nevertheless

it bore clusters of small seedless dates Although the

only case observed by him. this is apparently a rather well-

known phenomenon.' Bois cites an instance of a plant in

which a certain number of flowers, or an inflorescence, in

other respects typically male, develop fruits.

In all cases it is assumed that the change is from

a dioecious, to a monoecious habit. The observations have

apparently been made on the plant when in fruit, and there

appears to be no record in the details of the flower structure

in such a plant. It may, therefore, be of interest to give in

greater detail a further instance of this phenomenon.
Attached to the Government Botanic Gardens, Sahar-

anpur, Northern India, is a date plantation in which different

varieties of date palms, imported from various sources, are

under cultivation. Among these occurs a single plant to

which the description given by Kearney would apply if the

plant were seen in fruit only. L^nfortunately the source and

history of the plants there growing are not now traceable

and it is impossible, therefore, to say whence this particular

plant originally came. The attached figures* are of different

flowers all taken from this single plant. It will be seen that

the change does not consist strictly in the substitution of

a monoecious for a dioecious habit, but that a whole series of

intermediate and hermaphrodite flowers are produced. The

exact development of these has not been traced, but it is

probable that the few fruits which reach maturity are derived

from those female flowers in which the stamens have com-

pletely aborted. The condition of the hermaphrodite,
intermediate between those of the dii.linous flowers is not

confined to the stamens and pistil; a correlated change in the

form of the perianth segments occurs. This i.s shown in

Fig. 4. Here the segment opposite the single developed
stamen retains the character of the male flower, the remain-

ing two segments having a form approximating to that

characterteristic of the female flower.

PAPER PULP PROM GRASSES.
Attention is being directed in the Federated Malay

States to the production of paper pulp from grasses.

Special regard is being given also to the possibilities
of utilizing Hedychium colonariam, a wild ginger
which yields fibre of greater tensile strength than
Manila hemp. This plant was described in the Agri-

*These figures are not reproduced.

cultural Keus. Vol. XII, p. 30. The conclusions

drawn, up to the present, by Mr. B. J. Eaton, are as

follows:—
From the results obtained it is concluded that out of

ten species of major importance and eight species of minor

importance two of the former and three of the latter are of

doubtful value owing to the inferior quality, or unsuitable

because they do not yield clean pulps under the standard

conditio) iS applicable to the majority of the grasses of major
importance. These species are therefore unsuitable as

mixtures.

It is disappointing, however, to find Imperata ariai-

dinarea (lal-lang) included in this li-t as inferior, especially
since in this country, as in India, it would certainly be
a grass of major importance in respect to quantity available

and predominance over large areas.

This inferiority is due principally to weakness and
shortness of fibre and difficulty of bleaching. Since lal lang

grass as a raw material for the production of paper pulp
has been favourably reported on in this country, it may
possess different qualities, depending on soil, moisture

conditions, etc.

A sample of normal air-dried lal-lang, containing 116
per cent, of moisture, prepared in this country, was found

by the writer of this review to ccutain 57'1 per cent, of

cellulose, which is higher than that given for the Indian

material. The material examined by me had undergone
preliminary treatment. Suggestions for improving the

methods of extraction by first crushing the more resistent

nodes of the grasses between rollers and economizing soda

by preliminary treatment of the material in water to

remove starch and other soluble constituents, which increase

the soda consumption, are also given. Finally, the cost

per ton of unbleached pulp at the factory is estimated in

each case, although certain items of expenditure are

uncertain.

The order in which the grasses of major importance are

placed as regards commercial value is as follows:—
(1) Anthistiria giyantea, sub-sp. arundinacea, and (2)-

lill'isa; {3) Sa' r/iaruitt iitunja; (4) Isvhaemuni anyustifolium;.

(5) Pkragmites karka; (6) Saccharum arimdinaceum; (7)
iS. ^joerra^fa; (8) S. sponianeuvi; (9) Aruiido donax.

It will be seen that Baib (Isvltaemuin anffiisiifoliiiiii),

which is already used commercially takes fourth place on

this list. ^

The figures given, show that the cost of production is

less than the delivered cost of European wood pulp imported
into India to make up for the shortage of Baib.

An instructive preface is written to the pamphlet by
Mr. R. S. Hole, Botanist at the Forest Research Institute

Dehra Jiun, dealing with the growth of the difl'erent grasses,

flowering periods, and probable crops, together with the

rotation necessary to allow seeding to take place, One

species, Sa'-'-harui/i arv.^'dinareun', appears to be outstanding
with regard to yield, as it produces 443 tons of dry grass

per acre in one cutting, or an estimated annual yield of

14'8 tons, calculated on a suggested three-year rotation.

It is interesting to compare this yield with that of

Hedi/chium colonariun
,
which is 6 to 10 tons of dry material

per acre, and which is said to be greater than that of any
other product for paper pulp; this latter is thus seen to be

considerably less than the grass. This large yield is however

due to the habit and growth of the plant, as this species

attains a height of 25 feet and the culms have a diameter of

|-inch, thus resembling sugar-canes or bamboos in its

general growth.
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COTTON. AGRICULTURAL EDUCATION.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date ^larch 2:!, with reference

bo the sales of West Indian Sea Island cotton:—
A fair busiDe.ss has been done in West Indian Sea Island

•cotton since our last vepoit, comprising principally extra fine

•qualities, and nn-diuni grades; the low qualities are .still quite

neglected, Egyptian being cheaper.

The sales include Baibados at I9d, St. Kitts 11 hd. to

•22d., Nevis lid. to ISd., Montserrat IQ^d. to 18d, St. Vi'ncent

-20d. to 22d., with a few superfine bags at 26rf.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending March 21, is as follows:—
The buying this week was limited to 26 bales of Extra

Fine oft' in piepaiation at 23d Factors continue to hold veiy

firmly at previous prices, thinking the limited supply left of

this crop will be wanted in time. The Planters' ciop lots

remain as last revioited.

We quote, viz:

Extra Fine

Fully Fine

Fine

2Gc.

21:C.

23c.

=
14|d.

=
13fd.

= U{d.

c.i.f ., it 5 per cent.

This report shows that the total e.xports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to March 21, 1914, were

4,828 bales, (i,-")45 bales, and 4,026 bales, respectively.

A notice appears in the Antigua Sun (February 17,

1914) to the effect that the Hoard of Management of the

Antigua Onion Growers' Association has appointed represent-
atives in Barbados and Trinidad who will furnish periodical
advices as to the market prices for onions. The firms are

willing to handle consignments at the charge of 5 per cent,

commission. As to the Association's representatives, they will

use their best endeavours to promote the sale of Antigua

produce in the colonies in question. It might be mentioned
that there is .^aid to be a scarcity of onions at present in

Barbados.

An account appears in the Trinidad Mirrnr, February ly,

1914, of an address by the acting Director of Agriculture,
Trinidad, at Xaparima, on agricultural banks. At this

meeting a visitor from St. Vincent spoke and suggested
that there should be separate banks for different races.

It is satisfactory to note the activity which continues

to exist in Trinidad as regards rural credit; and the fact

that the Government has promised £100 as a help towards

capitalizing any practical scheme should be concrete encour-

agement for the early materializatirm of ihe proposals which
have now been put forward for thirteen years.

AN INDIAN REPORT.
The following notes are taken from a Report on

Agricultural Education, compiled by Dr. Coleman,
Director of Agriculture, Mysore, as a result of an extend-
ed tour through Europe, America and Japan. It will

be observed that Dr. Coleman is of opinion that;

educational iniprovements are needed most in the
Indian primai-y and secondary schools, where the

agricultural in.struction should be made practical
and empirical. Progress in this special direction has
IjOw for some years been made in the West Indies.

It will be seen that a great many different agencies are

employed and a great many different methods used iu the
furtherance of agricultural education. It is for us now to

consider which of these various agencies and which of the

methods, if any, with of course modifications to suit our

conditions, would in Mysore, be most likely to yield the

greatest results with the least expenditure of money.

We find commonly, if not universally, that agricultural
education has started at the top with some form of agricultural

college to train departmental workers and the .sons of the

more influential and better educated agricultural classes.

This has been the case in India also. The hope and expecta-
tion has been that, from the few so trained, educative influ-

ences would gradually filter down through the lower strata of

agricultural society. This, however, must be, at the best,
a very .slow process, chietly because of the relatively very small

number that can be trained in an agricultural college. The
result has been that, sooner or later, the question of educating
the agricultural masses with special reference to their

occupation, in a more direct manner, has been taken up.

Before proceeding to this question, it will be well to

examine what is at present being done in India in the way of

agricultural education. First of all we have, iu practically

every province and presidency, an agricultural college giving
a three years" course in agriculture and the related sciences.

Some of the.se colleges have, in addition, .short (usually one

year) practical coursesfor the sons of farmers and landowners.

The most of these agricultural colleges have been in

existence only a few years and it is still doubtful whether they
are really going to fulfil the hopes and expectations with which

they were started In the Report on the Progress of

Agriculture in India 1910 11, p. 49, we find the following:
—

'A perusal of the reports of the provincial Departments
leads inevitably to the conclusion that, while the agricultural

colleges are patronized to a large extent by candidates for

Government emiiloyment, the number of agriculturists who
value a scientific education as a preparation for an

independent career for their sons is very small. Moreover,
the number of passed students who can find employment in

the Agricultural Department on a scale of pay commensurate
with the standard of education provided must always be

strictly limited and the colleges must, therefore, look to the

Revenue Department to provide a demand if they are to

become popular. This means that until agriculturists begin
to put a higher value on scientific training, the colleges will

merely be providing a substitute for a general education.'

Ill this connexion, however, there is a feeling among
some of those engaged in work connected with agricultural
education that the type of instruction being given in the

agricultural colleges is not ex,icily suited to the needs or
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capacities of those among the educuted agricultural classes

who are most likely to return to the liind In other words,

it is just possible that, in modelling' the course of instruction

here too closely on the lines of European and American

acricultural cDlleges, the sons of those who are actively

interested in agricnlture have thereby been, to a large extent,

shut out. It is a question, thereforr, whether instruction,

such as that given in the American liigh schools, the German

agricultural schools and the Japanese agricultural middle

schools, would not be more suitable for our conditions.

This would mean the reduction of the more strictly

scientific instruction to a minimum with a corresponding

increase in practical and •'mpirical in.stiuction. I understand

that a change in this direction is desired by those engaged in

agricultural education in the Madras Presidency and that

proposals have already been sent up for an entire recasting

of the curriculum along the lines indicated.

AVith regard to lower agricultural training in the

vernacular, a most interesting e.xpeiiment is under way in

Bombay Presidency where, through the energy of Dr. Harold

Mann, a vernacular agricultural school was opened at Poona in

1910 for boys of thirteen years or over. The course is a two

years' one and about half the time is spent in practical work

divided up about as follows:—
1. Conducting work on farm and students'

plots
9 hours per week.

2. E.xperiments in connexion with nature

study 3 ,, ,, ,,

3. Mensuration, field and building meas-

urement, levelling 1 hour ,, ,,

4. Horticulture, including layering, bud-

ding, grafting, etc. 1 ,, ,, ,,

5. Milk, care of milk, etc. 1 ,, ,, ,.

6. Subsidiary work, such as care of

poultry, etc. 1 , >> »

The class work consists of arithmetic, reading and

writing, geography including physical geography, nature

study, village life and sanitation, citizenship and agri-

culture. This classroom work is given with special reference

to agriculture. Thus, the arithmetic has to do chiefly

with money, weights and measures, calculating of values,

interest and discount, etc.

This school is to be moved to Loni where special build-

iigs are to be erected for it. A second school of a similar

character is to be opened at Devi Hosur, Dharwar District,

where the school buildings and lands are being furnished by

privHCe persons and the scholarships will be largely supplied

by the Lingayat and Reddi communities.

At the Poona school, where there are about forty

students in the two years, no fees are charged and the boys
are being fed at Government expense. Thus, although the

work done is reported as very satisfactory, it is, according to

Mr. Smart, Acting Director of Agriculture, impossible to say

whether the school is a practical success or not.

Mr. Smart further calculates in his Annual Pieport for

1911-12,that in the new Loni school the cost to the Government

for educating a boy for two years will be Rs. 400. He, therefore,

concludes, that 'it is obvious that Government cannot increase

largely the number of such schools as the cost would be

prohibitive; and the question is whether the number of

scholars turned out can ever be sufticiently large to effect an

improvement in the agriculture of the Decan.' Mr. Smart

anticipates more satisfactory results from the Devi Hosur

school as the expense to Government there will be small

and the demand for the school is spontaneous.

In addition to the above, short courses of practical
iiistruction are being given in various provinces and presi-

dencies in connexion with the experimental farms. In some

cases, notably in the Central Provinces, these courses

appear to be successful and to be filling a real need. In

other cases, they have not been successful.

In various parts of India attempts are being made to

introduce some form of nature study in the curricula of

primary and secondary schools, but, as far as I am aware,
this work ha.-- been carried on neither for a suflScient length of

time nor systematically enough to yield any appreciable results.

The same feeling which we find in other parts of the world

seems to be growing here in India also that a decided improve-
ment could be made in the existing primary and secondary
education in rural communities.

PRIZE-HOLDINGS COMPETITION IN

JAMAICA.
The report of the judges on the St. Catherine prize-

holdings competition is published in the Journal of the

Jainaira A<jricultural Society for February 1914. In this

is stated that in spite of the set-back, and in many instances

actual loss of crops through dry weather and high winds,

the competition was kept in view and determined efforts

made to effect on the holdings useful improvements. It is

pointed out by the judges that the true value of the prize-

holdings competition is not only what it actually accom-

plishes but also what it prevents. It is essentially progress-

ive in its influence and decidedly antagonistic to all forms-

of retrogression.
The results of the competition under report were

distinctly satisfactory and a considerable amount of credit

for the good results is due to the work of the agricultural

instructors. The general conditions of the permanent
and staple crops were well maintained since the last

competition, and a great deal of progressive work has

been done in the matter of pruning, trenching and

manuring. Particularly was this so in the case of coffee

and cacao; though in the case of cacao many of the

pruning operations lacked neatness and finish. The

importance of pruning neatly is emphasized. Rough, jagged

cuts only provide additional inroads for pests and disease.

It would appear that much of the pruning complained of was

done by itinerant pruuers who had been employed by the

competitors on what would appear to be false recommendations

or at any rate useless recommendations.

There is still scope for better methods of cultivation

in bananas and sugar-cane. While the question of fencing in

most of the districts still requires attention, yet considerable

improvement has taken place. The general condition of

the holdings visited was good, and quite a number were

exceptionally neat and tidy, giving evidence that they were

so kept all the time. This latter matter of general

appearance is a new item for which marks have been

awarded in this competition for the first time.

DEPARTMENT NEWS.
Mr. W. R. Dunlop, Scientific Assistant on the

Staff" of the Imperial Department of Agriculture for

the West Indies, left Barbados on April 8, by the

R.M.S. 'Chignecto^ for an ofRcial visit to St. Vincent

and St. Lucia. Mr. Dunlop returns to Barbados oa

April 29.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number treats of the subject

of seasonal climatic changes. The importance of world-

wide research in meteorolog}' and of upper air investi-

gations is emphasized, and several instances are given

showing the useful generalizations which have already

arisen from such investigations.

On page 114, under the heading Sugar Industry,

appear a review of the past sugar-cane crop in Porto

Rico, and an article concerning deterioration of seedling

canes in Hawaii.

Under the heading Kruit, on page 116, is pre-

sented the second and final article on cold storage of

fruit and vegetables.

On page 117, will be found interesting information

concerning the fruiting of the date palm and the

preparation of pa])cr pulp from grasses.

Considerable space is devoted in this issue, and

will be allowed in the succeeding one, to the subject of

agricultural education. An important Indian report is

reproduced and commented on, whilst the petition in

the West Indies will also be dealt with editorially.

Insect Notes, on page 122 comprise two articles

entitled, A Useful Garden Syringe (illustrated), and

the Mediterranean Fruit Fly, respectively.

Fungus Notes, on page 12(i,com])rise an article on

leaf cut or tomosis of cotton. This disea.se occurs in

the United States but has also apparently been

•discovered to exist in the West Indian island, St. Croi.x.

Report on the Botanic Station, British Hon-

duras, 1912.

The limited amount of information which this

publication contains refers entirely to such routine

work as has been carried out in the Botanic Station.

It is noted that a few plants of what is said to be

a useful indigenous fodder grass were successfully
esiablished at the Station from material brought in by
the Superintendent, from the bush. The plant has
been identified at Kew as Panicutn elepliantipes,

locally known as 'dum cane'. It is stated that cattle

feed on it regularlarly and thrive well. During the

year 1,329 coco-nut plants were distributed and 800
rubber seedlings sent out. There is very little else of

interest to record.

Although the contents of this report conform to

the title which it bears, the view may be expressed
that it would be a useful improvement if a section

could be included dealing with external agricultural
affairs under a heading corresponding to 'Progress in

the Industries" of the West Indian islands reports. As
the publication exists at present, no facts are provided
to show the economic value of the Botanic Station to

the agricultural community beyond the statements

concerning ihe distribution of plants.
Attention may be called to several bad printer's

errors, particularly in the case of the so-called

'scientific' name?; for instance, Hevca brasiliensis

appears as Hevia braziliensis, and Ehuis gulneensis
as Eloeisquinceiisis.

A Weather Map for the World.

With further reference to the subject of the

editorial in the present issue of this journal, attention

may be called to some important remarks appearing
in Nature (February 2(), 1914), presumably from the

pen of r>r. W. N. Shaw. i\Iany readers will be familiar

with the fact that Dr. Shaw has been, and is one of the

strongest promoters of cosmic research in meteorology.
In the article referred to, the usefulness of a daily map
of the main features of the distribution of pressure and

temperature over the entire globe is pointed out as

a continuation of the announcement that the United

States Weather Bureau is now publishing synoptic
charts daily for the northern hemisphere.

Practically no lines are drawn on these maps for

latitudes lower than 25°, and Dr. Shaw suggests it is

interesting to speculate as to what sort of characteris-

tics a synoi)tic chart of the equatorial regions would

show if it could be drawn. In the Tropics there is no

room for 'parallel' isobars because the influence of the

rotation of the earth is too feeble. Consequently
a pressure distribution sufficiently permanent to be

mapped could only be made up of 'circular' isobars, and

therefore a chart of isobars for part of the equatorial

region ought to be a collection of small circles with

whatever may be necessary to represent the diurnal

variation.

The translation of a collection of barograms for the

Tropics, into synoptic charts would be an attractive

problem. It would presumably tell us what the



Vol. XIII. No. 312. THE AGRICULTURAL NEWS. 121

•meteorological conditions would be if the earth were

fixed and the sun went round it in twenty-four hours

as the ancients used to suppose.

A New Tropical African Genus allied to Citrus.

In the Jourii'i.l of Agricultural Research (Vol. 1,

No. 5), Swingle and Kellerman, of the United States

Department of Agriculture, show that the African

species of Limonia constituting the section (
'itropsis of

Engler are related to Citrus rather than to the Asiatic

species of Limonia. This conclusion, based on a study
of herbarium and living material, has been confirmerl by
the results of e.xperiments in grafting, which show that

the African species belonging to the section Cit)opsis can

be budded easily and grows well on all the commonly cul-

tivated species of ( 'itrus. The genus Citropsis resembles

Citrus in the general structure and appearance of the

flowers and fruit as well as in the texture, venation and

general type of the leaves. It diffeis from citrus in

having 4- or rarely 5-merous ovaries, with only
a .single ovule in each cell, and in several othi^r Moral

and vegetative characters.

The African cherry oranges
—as the species of

ijitropsis are called popularly
—are likely to prove of

some economic value because of the high flavour of

many of the fruits and the large assimilation area of

the foliage, drafting experiments have been conducted
and C. Sclnvelnfurthii will grow vigorously and rapiilly
on sweet orange, sour orange, grape fruit, and lemon
stocks. This species is also adapted for growing inde-

pendently on rather poor soils and seems to be resistent

to disease.

Attempts to raise hybrids between Citrus and
•<

'itropsis are in progress. So far flowers of the

common lime (Citrus <iurantifolia) pollinated with

(Jitropsis Schireinfiirthii set fruit and produced
seed. This seed was not fertile; but further crossing,
and with other species, will no doubt lead to the
successful production of a very interesting and

possibly valuable group of hybrids.
——^^^--^

St. Kitts Agricultural and Industrial Show,
1914.

The Eighth Agricultural and Industrial Show was
held under the auspices of the Imperial Department of

Agriculture and the St. Kitts Agricultural Society at

the ( irammar School, Dasseterre, on February 20, 101 -I-.

The exhibition was formally opened by His Honour the
Administrator. The President of the Society (Mr.
C. Forbes Todd), the Superintendent of Agriculture
for the Leeward Islands (Mr. H. A. Tempany, B.Sc),
and the Agricultural Superintendent, St. Kitts (ilr.

F. R. Shepherd;, were amongst those who were also

present. In the course of the proceedings, regret was

expressed at the absence of His Excellency the Governor
and the Imperial Commissioner of Agriculture. An
incident of considerable interest r.nd significance was
the presencation of the first class final certificate of the

Imperial Department Examinations in Practical

Agriculture to .Mr, W. Owen, and the important
•atmouncement that .Major .Montgomery, the owner of

Molineux estate, who was present at the exhibition,
had promoted the successful candidate from the posi-
tion of overseer to that of manager of the property.

In regard to the exhibition itself, the display of
exhibits compared flivourably with that of previous
years, except in the live stock classes. Planters should
make a definite attempt to improve their working
stock. Concerning crops, the sugar-cane exhibits pro-
vided in several cases very fine specimens, one lot of

twi-nty-four cut canes weighing 2-50 lb. The cottoa
shown was of a very high standard. There were the
usual flowers and fancy work exhibits, (jutside, the

driving and riding attracted much attention, but the

competition was not as keen as usual.

The total number of exhibits this year was 723
as against 811 in 191o and 736 in 1912.

West Indian Bulletin.

The West Indian Bulletin, Vol. XIV, No. I, is

just being distributed. This number is devoted to the

subject of peasant agriculture in the West Indies, and
contains a more or less continuous story of the
establishment and results achieved by Land Settle-

ments, Credit Societies, and other forms of co-operatioa
in the West Indies. A useful feature of the number is

the introductory article, which outlines in a general
manner the efforts made in aid of peasant agriculture
in the Windward and Leeward Islands.

Agricultural Position in St. Vincent.

In his address before the Legislative Council, His
Honour the Administrator, St. Vinceno, referred with

regret to the abnormal climatic conditions experienced
during 191-S, but remarked upon the ameliorating
influences of more favourable weather since November,
which has to a considerable extent improved the

general outlook for Sea Island cotton. During the
1912-lS season, the area under Sea Island cottoa
underwent a reduction of some 600 acres, but this has
to a large extent been put under other crops so com-

pensating in other ways the deficiencies involved

through a lesser acreage under cotton.

His Honour referred, in continuation, to the

depression of the intercolonial arrowroot market, which,
was possibly due to the increased production for

cassava starch, for which, it is interesting to note, the
St. \'incent Agricultural Department is attempting to
find a market in North America.

Facilities will be available during the 1914-1-5
cotton season for having cotton seed crushed at the
< iovernment cotton ginnery by the new oil- expressing
plant which is about to be installed. This will enable

planters to return to the soil as manure, the chief
mineral ingredients which cotton takes from the land.

This review of the agricultural position of the

Colony was concluded with a brief reference to the

purchase of the estate of Belair for Land Settlemenn

purposes, and to the putting into action of the Agricul-
tural (,'redit Societies movement which is or should be

closely connected with the I^and .Settlement Scheme..,
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INSECT NOTES.

A USEFUL GARDEN SYRINGE.
Information has from time to time appeared in the

Agricultural Neivs relating to sprayers for the application of

insecticides, but this has generally dealt with barrel and

knapsack sprayers to be used in connexion with insect and

fungus pests and diseases of orchard and field crops. It is

the object of the present note to give an account of a garden

syringe of moderate cost, which i.s especially useful in dealing

with garden and potted plants, small ornamental and fruit

trees. In the Pamphlet Xo. 71, issued by this Department
entitled Insect Pests of the Lesser Antilles, there appears on

page 184 a short note on the Abol syringe.

The Abol syringe is manufactured by the E. A. AVhite

Co., Ltd., England, who have kindly supplied the blocks

used for reproducing the figures shown herewith.

Fig. 2. The Abol Speayer.

The agricultural officers in the several islands have

uiade trials of this syringe and it has been found to be well

adapted for use, especially in dealing with scale insects oc

.-mall plants. The Abol sprayer is shown in Fig. 2 complete
with bend to allow of easier spraying of the under side of

leaves. It is of durable construction, being made of brass, and

there is very little about it that can get out of order.

KG CAP

Pluga<;jaz::(i Cdpcdjuclii

Fig. 3. Details of Constkuction of the Abol Nozzel.

In Fig. 3, the construction of the nozzle is shown.

The plug, which can easily be removed for clearing in case of

an obstruction, has two spiral grooves on its surface which

give the spray mixture a rotary motion inside the nozzle,

with the result that it passes throngh the aperture of the

cap a.-: a fine spray in the form of an inverted cone. There

are three caps with apertures of 10, 14 and 17 gauge,

respectively, the 17 gauge opening producing a fine mist-like

spray; the others, being larger, do not break up the solution

so finely.

Another feature of this instrument is the drip pre-

venter, which is in the form of an enveloping cylinder

extending about half the length of the barrel of the syringe

open towards the nozzle and closed at the other end. Any

drip or leakage from the nozzle running down the barrel is

caught in the jacket thus formed and prevented from passing
down to the hands and arms of the operator when reaching'

up in spraying When the .syringe is to be filled again the

contents of the drip preventer are turned back into the

bucket containing the supply of the insecticide.

In spraying, it should constantly be borne in mind that

the best results are to be obtained from a very fine mist like

spray, which strikes the leaves and stems of the plant with as

much force as possible. Coarser spray is only to be used in

order to enable the insecticide to be thrown to a greater
distance.

The Abol syringe is now carried in stock by a firm of

hardware dealers in Barbados, by whom it is sold at

a moderate advance on the retail price in England.

MEDITERRANEAN FRUIT-FLY.
This pest, uhich is known scientifically as Ceratitis-

cupitata, Wied., breeds throughout the year in Uganda,
provided that bhere is suitable food available; and
there seems to be no lack of food of some kind, cultiva-

ted or wild, always available. The following account
of the lite-history of this insect has been worked out by
Mr. Gowdey and published in the Annual Report of

the Department of Agriculture, Uganda, 1912-13:—
The life-history of the March brood of this insect has

been worked out. It is hoped later to have the opportunity
of working out the life-histories of the broods throughout
the year. In all probability the length of the several stages
of the other broods will prove to be somewhat longer, as ats

the time of the March brood, food, at any rate cultivated

food, is more plentiful.

The female uses her extensile ovipositor to pierce tin

berry and to lay the eggs under the skins. The eggs are

usually laid in varying numbers, sometimes singly. The

eggs apparently will not hatch when deposited in green
berries: at any rate, a g'-eat many peri.sh that are laid in green.

berries. The maggots on hatching immediately begin to feed,

and in the case of coff'ee berries, make for the pulp between
the beans in most cases. Here the maggots feed for from

fourteen to twenty days. At the end of this period, the

maggots leave the berries and bury themselves in the soil to

a depth of about 2 inches. The insect remains in the

puparial stage from twelve to tventy days. When the flies

emerge from the puparia, they work their way through the

soil and as soon as their wir.gs have dried, fl}-
in search of

food and mates.

The ripeness of the berries appear.s to be a big deter-

mining factor in the rapidity of the development of the

insect. The development is also influenced by heat, as

evidenced by keeping a case in a room the temperature of

which was about 5 degree F. higher than that in which the

other cages were kept. This cage was consistently twentj'-
four hours ahead of any of the others.

FOOD I'LANTS. The maggots of this insect have been
bred on Anona muricata, banana, coffee berries, guava..

lemon, orange, pine apple and papaya.
PAiiASiTES. Although several para.sites have been reared

from this fly in difi'erent parts of the world, none seems to

be capable of holding it in subjection. Experiments to find

any parasite.s locally have failed, except in a single instance,

but, as this parasite is evidently very scarce, it is of negligible
value in keeping the pest under ccntrol.
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WATER-SUPPLY.

REPORT ON SAMPLES OF WATER
, FROM ELEVEN WELLS IN THE

VIRGIN ISLANDS.

Ill this itport it is stated that the samples were

taken by Mr. W. C. Fishlock, Curator of the Experiment

Station, Tortola, during the year 191-3. They represent

wells sunk at different points in the Virgin Islands Presidency

for the purpose of atl'ording local sources of water supply.

In all eleven samples have been taken. The point of

origin and the analytical character of the waters are .shown

in the accompanying table.

S.\.MI'LES OF WATER I'BO.M THE VIRiilN ISLAXD.S.

No. 1. No. 2. No. 3. No. 4. No. .5.

Grains per gallon.

Total solids 37-7 360 273 420 990

Chlorine 79 85 55 75 334

Equivalent to ) jg.Q j^.^ ,y^ ^o-^ r,-,0
sodium chloride /

Temporary hard- 1 -..,
-.j. ^.^ ^.j jg.p

iiess j

Sodium carbonate 109 70 60 103 82

No. 6. No. 7. No. 8. No. 9. No. 10. No. 11.

Grains per gallon.

Total solids 931 10-3 994 1081 833 1142

<;hlorine 283 15-2 36 SCS 241 474

Equivalent to
l^g.g .^^.^ -g.o (jQ.g gj^.- -g.j

sodium chloride /

Temporary I

hardness

Sodium
carbonate J

none are so high as absolutely to preclude their use for

drinking purposes. The most saline water of all is that from

Anegada, which is sunk through the rock or shelf and as is

to be expected shows quite a high saline content relatively.

It is an interesting feature of all these samples that

without exception they show the presence of small but vary-

ing amounts of sodium carbonate.

In conclusion this series of wells indicates in a very
clear and interesting way the manner in which the local

needs of ditierent districts for a water supply can be easily

met at relatively small expense under conditions favourable

to well sinking.

1

181 9-5 9-2 25-5 214

I-161 41 li-: 17-2 111

7G

4 3

KEY.

N". 1 Well at Works Yard, Experiniont Station, Tortola.

"So. 2 ., .. Curator's house. Tortola.

>Jo. 3 ., .. 'Sundny Moinini;'. Tamarind Tree, Lower
E.st.-\te, Tortola.

"

No 4 Newly ilug well at Sea Cow Bay, Tortola.

No'. 5 Well .-It Kust End. Tortola.

No. li .. ,. 'Towers'. West End, Fortola.

No. 7 ,, ., South end of road at Valley Sottlonient,

Virgin Gorda.

No. 8 ., ., north end of road.

No. 9 ,, ., (ireat Harbour, Josi van Dykes.
No. 10 .. ,, East end, Jost van Dykes.
No. 11 ,. ., Anegada.

Of the total samples six are from Tortola, two from

Virgin Gorda, two from Jost van Dykes and one from

Anegada.
"with the exception of that at Anegada, all the wells

are sunk in alluviil sands of the valley bottoms and derive

their supply fi'oni the subsoil wator .«eeping from the slopes of

the different catchment areas.

In most cases the waters are well adapted for drinking

purposes as judged by the mineral salt content. The best

samples are from wells Nos. 1, 2, 3, which are associated with

the catchment area of the large valley to the northeast of

Roadtown, No. 4 from the similar valley at Sea Cow Bay on

the South Coast, and No. 5 from the well at the south end of

the road at Valley, Virgin Gorda. The samples of water

from other places have somewhat higher saline contents but

A STEAM ENGINE FOR SUN POWER
PLANTS.

A short account of the general construction of a sun

power plant has aireariy been given in the AgriculturaL
N<:v:s. The followir^g note from the Experiin''nt Station

Record (December 1913) describes a new low-power
steam engine, which seems to work very satisfactorily

with the plant, particularly for purposes of irrigation

pumping.

Inasmuch as the success of a sun power plant for

irrigation pumping and other power purposes depends largely

on the use of an efficient smaU power steam engine, using
steam practically at atmospheric pressure, the inventor

of this system of pumping power development produced in

conjunction with another engineer a low pressure, slow speed

reciprocating steam eng'"e adapted to the particular needs of

the sun power plant. The economy claimed to be obtained by
this engine is attributed to the combined effect of certain

modifications and improvements in construction, which bring
about a reduction of losses due to friction, valve and piston

leakage, and initial condensation arid clearance.

In further developments of small power steam engines
these modifications were applied to a small high-pressure
and a small low-pressure engine having practically the .same

essential details. The high-pressure engine having a cylin-

der diameter of 1(5 inches and an 18-inch stroke was

tested, both condensing and non-condensing, and the

resulting steam consumption per brake horse power hour

compared very favourably with the results obtained

under under similar conditions from tests of several com-

pound condensing and non condensing engines of both

higher and lower power. Tests of the low-pressure engine

having a cylinder diameter of 36 inches and a 36-inch stroke

.showed a steam consumption per brake hor.se power hour

which compared very favourably with the results obtained

from tests of several higher and lower power exhaust

steam turbines under similar conditions.

It is stated that the whole success of the small low-

pressure engine depends on the availability and maintenance

of a high vacuum, for which purpose specially designed air

and hot well pumps are employed.

The great difference which results between the effects

of artificial watering of soil and watering through rainfall,

seems worthy of scientific investigation. The greater

efficiency of rainfall is no doubt due to its greater penetrat-

ing force, wider distribution and to the circumstance that

the air is at the time of the precipitation sufficiently humid

to arrest surface evaporation. Possibly nitric acid and dust

brought down in rainfall may exert some fertilizing action.



124 THE AGRICULTURAL NEWS. Apiil 11, 1914.

An interesting feature of the coco-nut industry in the

Federated Malay States, is the introduction, on a large

scale, of the dwarf or 'King' coco-nut (Nyor gading) which
is being tried in the coast district of Negri Sembilan. It is.

stated that the palms should come into bearing in about four

years. It remains to be seen whether the probable higher

yields of nuts per acre,, and early maturity, will compensate
for the expected increased rate of expense in hu.sking, etc.

per ft), of copra obtained. (BvHetin No. 1'^, De/'artnient of

Ayviculture, F.M.S.)

GLEANINGS.

The question of an Agricultural College for the West
Indies is again discussed in Tropiml Life, for February
1914. Consideration is given the relative positions of India,

Ceylon, Federated Malay States, and the West Indies, as

regards agricultural education.

A series of articles has commenced in the Journal of the

Jamaica Agricultural Society, on banana cultivation. The

subject-matter of the first instalment is of a very practical

kind and should receive the attention of those who intend to

enter the industry.

The Hevite Agricole (.January 1914) reproduces a lengthy
article from the Journal la Sucrerie Indigene et Coloniale

describing the history and work of the Imperial Department of

Agriculture in the West Indies. Reference is made to the

West Indian Bulletin, Vol. XI, No. 4, which is devoted to the

same subject.

It is stated in the Annual Report of the I>epartment of

Agriculture, Uganda Protectorate, 1912-13, that the price of

lands in that country has risen enormously due to the large
influx of European planters anxious to take up land, so that

land valued at Rs. 4s. per acre last year easily finds a pur-
chaser now at Rs. 20s. per acre or even more.

Manurial experiments conducted with rubber at Kuala

Lumpur Experiment Plantation, Federated Malay States,

have shown that on the soil there, lime has had a marked
influence in accelerating the growth of rubber trees. The
addition of phosphate (and lime) also produced a marked
beneficial effect, (Bulletin Mo. IS, Depaiinient of Agricul-
tui

T7I A
iLS.)

The need for good manuring of pepper has been further

emphasized in Madras. A plot which received lime and

leaf mould has continued to improve. In 1907 this plot

yielded 5-| Madras measures of pepper which, in 1912, had

risen to 113-^ Madras measures, and in last year, was 140
Madras measures. Fish manure also gave good results.

(Report on the Operations of the Department of Agriculture,
Madras Presidency, 1912-13.)

A correspondent to the South African Agricultural News

(January 15, 1914) says that in observing the arrowing of

canes he has found that those which arrow most frequently
are the ones growing on the crowns of ridges and where the

ground is usually of a hard nature, and difticult to reduce to

a fine tilth. Further, the cane generally arrows on the same

places every season it is in flower, and it is uncommon to

find canes arrowing in low moist lands.

In continuation of the editorial in the Agricultural N'ews-

on the subject of alcohol for motor fuel, reference may be
made to an article in the Chamler of Corunierce Journal

(February 1914; dealing with the existing fiscal conditions in

Great Britain, which at present forra a great obstacle to the

utilization of alcohol for fuel purposes. A resolution was

unanimously adopted and forwarded to the ( hancellor of the

Exchequer, who referred the Association to the Chairman of

the Board of (_ ustoms Excise. Presumably the matter is being
followed up.

Reference is made in the Demerara Daily Chronicle

(Mail Edition) for February 27, 1914, to the report of the

Director of Agriculture, British Guiana, on the fertility of

the Rupununi Savannah Lands. It would seem that the

soils may lend themselves with proper treatment to great

improvement. A sample referred to as No. 3 is believed

to be capable of producing almost any tropical crop with
the addition of phosphatic and

referred to as Nos, 2 and .5 are

well suited for tobacco growing.

potassic
stated

manures. Samples
to be particularly-

The Government of British Guiana would seem to

have succeeded ii. putting a stop to milk adulteration

successfully by rai.sing the fines inflicted upon persons
convicted for this criminal offence. The Daily Argosy
(Mail Edition) for February 28, 1914, says that in cases in

which 5 per cent, adulteration has been proved, a fine of 65
with an addition;d §3 is imposed; 7 per cent. §10; 12

per cent. $-15; 15 per cent, 820; and 20 per cent, $25. A
defendant convicted of adulterating his milk to the extent

of 25 per cent, would be met with a fine of 635 to 640, or

61 per pint, with 610 or 115 added according to the cir-

cumstances of the case.'

An article appears in the Journal of the Board of

Agriculture of England (February 1914) on the subject of

sale of manures in small quantities at excessive prices.

Emphasis is laid upon the importance of ascertaining the
unit values. The following mixture for general use in the

garden, and on the land of the small grower is given in this-

article: sulphate of ammonia, 1 part by weight; superphos-

phates, 6 parts; bone meal, 1^ parts; sulphate of potash, 1^
parts. If stored in a dry place the mixture will keep for years
without material deterioration. For garden work in partic-

ular, it is handy to keep a mixture like this in stock. It is

albc cheaper to prepare the mixture at home, and certainly
more reliable, than buying it.
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THE SOIL

INVESTIGATION WORK IN THE
FEDERATED MALAY STATES.

On the completion of the programme outlined in the

AfjricidUtral Bulletin, Fedetated Malay .States (January

1914), a knowledge will have been acquired of the types of

soil best suited for the staple cultivations of that country,
and the belief may be expressed that it will then be possible
to att'ord to possessors of capital reliable information as to

where, in planting pursuit.?, it may be most profitably

employed.

During 1913, 121 samples were accepted for full

analysis, and it is expected that during 1914, 150 to 250

samples will be dealt with. An important line of soil

investigation has been the examination of coco nut soils.

Whereas rubber grows well and afi'ord.s satisfactory yields on

almost any class of soil, the coconut tree is much more fas-

tidious. In some places a yield of twenty nuts per tree each

year may be taken as the average: in others, it reaches eighty
or even 100. Work on coconut soils is at present confined

to districts of noted fertility, but will subsequently be

extended to others in which the yields are low.

A considerable amount of work was done during the

year on padi soils, and also in regard to the question as to

whether land suitable for cultivation was to bo found at high
altitudes. In the latter case the result w^as disappointing,
for although at a height of 4,500 feet surrounding a hill

station there is a very large area (probably 3 sq. miles) that

is covered with a characteristic growth and might therefore

be expected to be of value, the soil is almost entirely

composed of peat and therefore unsuitable for cultivated

crops.

AN ARTIFICIAL SOIL.

An account in the (Queensland Agricultural Jijurnal

(February 1914) deals with the somewhat remarkable sub-

stance known as Jadoo fibre. The foundation of this material

is absorbent peat moss. In a large boiler, partly filled with

water, the following ingredients are put in, in various

proportions : soot, pink gypsum, bone meal, phosphoric asid,

potash, nitrate of soda and sugar. The boiler is then filled

up with peat moss in a dry state, and the whole is kept at

boiling point for thirty minutes.

The moss is then taken out and stacked. To it is

added yeast, and the moss is fermented and kept in that

state and at a certain temperature for a month or five weeks,

when it is then fit for use.

The (^>ueensIaDd Department of Agriculture has supplied
a quantity of this material to the Agricultural College for

experimental purposes and the results of the trial will be

awaited with interest. Analysis has already shown that the

material is very rich in plant food, a fair amount of which

is readily available for absorption Jadoo fibre must be

considered highly fertile artificial peaty soil.

The opinion is expressed in the article under considera-

tion that the manufacture of this product could be success-

fully started in Queensland by utilizing as a foundation

material, finely crushed megass from the sugar mills. Megass

by itself has only a very slight manurial value (about 6s. per

ton), but megass possesses great absorptive power, and

retains water just as well as jadoo fibre, and, again, does not

rot quickly in the ground. It is suggested that perhaps

finely chopped trash or, again, dried filter-press cake, might
be added with advantage to the megass.

ALKALI SOIL AND THE GROWTH OF
THE RICE PLANT.

Rice plants were grown in water cultures of varying
concentrations of salts of sodium, potassium, magnesium
and calcium, separately and in combination.

The growth of the plants under the different conditions
was noted and the following results obtained:—

A. Single salts of the above metals.

(1) The salts act as stimulating or to.xic agents accord-

ing to the concentration.

(2) The toxic concentrations of magnesium sulphate
and chloride, calcium chloride and sodium chloride and
carbonate are greater than ,'^' while those of sodium sul-

phate and bicarbonate are greater than JL.

(3) The concentrations of greatest stimulation were
for magnesium sulphate J^^^ for magnesium chloride and

calcium chloride n'
_ to _?•' _, for sodium chloride 1 to

. ,
.

1 n J u ij u 5 'J

iTTn' for sodium carbonate and bicarbonate -- to ^'_

b. iwo salts in combination.

(4) Different kations are mutually antagonistic; the
same effect occurs between different anions, but in a les.s

degree. Thus the limit of concentration producing toxic
effects is higher in mixtures of salts.

(5) The curve for concentration and antagonism between
sodium and potassium salts shows two maxima.

(6) The antagonism between potassium and magnesium
or calcium is almost complete, so that at certain proportions
the toxic effect completely disappears.

(7) The antagonistic action of calcium cannot be

replaced by barium or strontium.

These results have considerable bearing on soil fertility,

especially in alkaline soils. {Montldi/ Bulletin of Agricultural
Intelligewe and Plant Diseases, January 1914.)

A note on the classification of Egyptian soils according
to permeability appears in the Experiment Station Record,
Vol. XXIX, No. 9, in which it is stated that these soils

have been classed as per;neable soils, soils of average or

only slight permeability, permeable soils with impermeable
subsoils, soils more or less impermeable at the surface over-

lying permeable subsoils in underground communication
with irrigation canals, and impermeable soils. Consequent
on their permeability, only a considerable development of

drainage and the use of mechanical means for elevating water
will permit the rapid reclamation of the uncultivated

lands in the north of Lower Egypt. Concerning the south

and centre of Lower Egypt and also Upper and Central

Egypt, it is suggested that systems of drainage canals should

be situated lower than and bordering on the lands

irrigated, and that the lands be irrigated by means of

mechanical lifting devices throughout the greater part of

the year.

In the Monthly Bulletin of Agricultural Intelligence

and Plant Diseases (January 1914) appears an article on

cultural experiments on sick soils. The solution of sick soils

contains substances injurious to plants which may be

eliminated by filtering through charcoal. Boiling only
eliminates these injurious substances from some soils. The
solutions of soils not previously sown to cereals do not

contain injurious substances. It does not appear that the

soil solution exerts an injurious action for only one plant,

but on vegetative development in general.
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FUNGUS NOTES.

LEAF-OUT, OR TOMOSIS, A DISORDER
OF COTTON SEEDLINGS.

In view of the occurrence in St. Croix {Agricultural

Keus, Vol. XII, p. 302) of a serious affection of cotton

closely resembling that which has recentlj- been described in

the United States as Tomosis, we reprint in full below an

article on the subject by Mr. O. F. Cook, published in

Circular 120 of the Bureau of Plant Industry, United States

Department of Agriculture.

Seedlings and young cotton plants are subject to

a peculiar disorder that results in extensive injury to the

leaves and frequent abortion of the terminal bud. While

these injuries are seldom fatal, they undoubtedly impede the

growth of the plants, delay the period of production, and
reduce the crop. Though not taken into account hitherto,

the losses occasioned by the leaf cut disorder, though most

severe in the South-western States, seem to be very general
and must amount to millions of dollars every year. With
the advance of the boll weevil this form of injury to the

young plants acquires a more serious aspect, because it is of

the utmost importance to shorten the period of production in

order to avoid damage by the weevil. The leaf-cut handicap
can be reduced by improved cultural methods, as stated in

previous publications of the Bureau of Plant Industry.
Leaf- cut is suggested as a popular name because mutila-

tions of the leaves are the most characteristic symptom of

the disorder. The name 'juvenile haf-curl' has been applied
in previous publications, but is inconveniently long and not

sufficiently distinctive. Moreover, the leaves of cotton

seedlings are subject to another malformation, induced by

plant lice, for which the name 'leaf-cutl' is more appropriate.
Leaf-cut is very widely distributed and familiar to

planters, though generally confused with the leaf-curl caused

by plant lice. Though both forms of injury are likely to be

found in the same field, or even on the same individual plant,

they are easily distinguished. The leaf-curl is a crumpling or

arching up of the leaf between the veins, but without perfora-

tions or rents. Even in cases of great distortion by leaf curl

the tissues of the leaf are left entire, without being punctured or

torn. Leaf cut injuries, on the other hand, represent an actual

destruction of some of the tissues of the leaf, leaving

irregular holes or marginal incisions. In single words, leaf-

curl may be described as distortion of the leaves, leaf-cut as

mutilation. In allusion to this distinction the word 'tomosis'

is proposed as a technical name for the leaf-cut disorder,

while the distortion caused by the plant lice may be called

'hybosis'. The insects inhabiting the badly distorted upper
leaves were identified by Mr. Th. Pergande, of the Bureau

of Entomology, as Aphis gosii/pii, Glover.

And in addition to the open wounds that result from

leaf- cut there are usually some that have healed, giving
a characteristic torn-and mended appearance. Such scars,

like other leaf cut wounds, often lie in a somewhat radiating

position between the principal veins. Healing of wounds and

regeneration of lost parts show that the injuries are liable to

occur at a very early stage in the development of the leaf.

Sometimes an extensive new growth or regeneration takes

place, resulting in a curious doubling or overlapping of lobes

of injured leaves. The power of the injured tissues to heal is

also responsible for adhesions between parts that lie folded

together in the bud. These adhesions are usually respon-
sible for failure of normal expansions of the blade. None of

these secondary symptoms occur with the leaf curl induced

by plant lice.

Leaf-cut is hardly to be reckoned as a disease unless the
word is used in its most general application that includes any
departure from normal structure or function. Neither of

the two general classes into which diseases are usually
divided, constitutional and parasitic, will include the leaf-cut.

Though some of the cells are destroyed, the remaining tissues

of the plant do not become abnormal in any way, and there
is no indication that parasitic organisms of any kind—
bacteria, fungi, insects, mites, or worms—are involved.
Another class of ecological disorder.s may need to be recog-
nized, intermediate between physiological diseases and
mechanical injuries or traumatisms. Leaf-cut is a disease

only in the sense that frostbite, snow blindness, and other
environmental injuries are to be considered as diseases.

Young cotton plants are often subjected to extreme con-

ditions during the early stages of growth, when the leaf-cut

injuries occur. The leaves and roots are still close to the
surface soil, where they can be chilled at night and scorched
in the daytime. Cold nights are sometimes looked upon as

the cause of the injury, and may be an intensifying factor,
but the sudden heat of a bright morning .sun seems more

likely to kill the cells of the young leaves than low tempera-
tures during the night. Leaf-cut often affects late plantings
long after the night temperatures have ceased to approach
the freezing point. It has been noticed that exposure to
a bright morning sun after a cold night will throw cotton

seedlings temporarily into a wilted state, doubtless because
the leaves lose water by transpiration faster than it can be
absorbed by the chilled roots Leaf-cut seems to be especially

prevalent under such conditions.

That leaf-cut is in some way connected with exposure or

wilting of the delicate tissues is also shown by the fact that

the injuries are most severe and occur most frequently along
radiating lines midway between the principal veins. These
lines of greater susceptibility represent the most exposed
parts of the ui)per surface of the young leaf as it lies folded
in the bud. The only suggestion for explaining the very
irregular manner in which the cells are killed is that some of

them may be unable to complete their divisions and nuclear

readjustment during the night and may thus be left in an

unusually susceptible condition. Sections of injured leaves

prepared by Dr. Albert Mann, of the Bureau of Plant Indus-

try, show that nuclear and protoplasmic disintegration are

the earliest symptoms. The damage often begins with the
death of a single cell, which results, of course, in increased

exposure for the neighbouring cells.

Plants protected by partial shade suffer less than those
that are fully exposed, but, on the other hand, full exposure
does not induce leaf-cut when the plants are growing on wet
lands where the surface remains moist and is kept cool by
evaporation. The moist atmosphere and partial shade
afforded by ordinary green-house conditions also afford

complete protection from leaf- cut.

Even in parts of the same field there may be obvious
differences in the extent of leaf-cut injury. Plants that

stand close together often show much less injury than
more scattering plants in the same rows. Where the
soil is too dry to germinate all the seed the leaf cut

injuries are more extensive. Such differences indicate the

possibility of avoiding or reducing the damage from leaf-cut

by giving better attention to the seed bed and to method
and times of planting and thinning.

Though mutilation of the leaves is the most frequent
and familiar symptom of the leaf-cut disorder, abortion of

terminal buds is a more serious injury. In severe cases of

leaf-cut, from 30 to 60 per cent of the plants have been
found with their terminal buds aborted. When the leaf-cut

injuries are confined to the individual leaves the effect is
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merely to retard the growth of the plant, but when the

terminal bud is lost the plants are permanently deformed

and usually produce a much smaller and later crop than

normal individuals in the same field.

In the most severe form of the disorder the young

seedlings lose the buds in the axils of the cotyledons as well

as the terminal bud. Such plants are unable to form

any true leaves, but the cotyledons increase in size and

the hypocotyl becomes much thickened. In some cases the

root begins to form a subterranean shoot, like those that

develop vegetative buds when plants have been killed to the

ground in the winter. When abortion of the bud takes

place higher up, so that the plants have one or two true

leaves, the blades grow much larger than usual and the

petioles become greatly elongated. If thinning be deferred

until the normal plants are 10 inches or a foot high it is

easy to distinguish and remove the deformed individuals and

leave only the healthy and vigorous ones. Under the usual

plan of thinning the cotton early it is much more difficult to

recognize and remove the injured plants.

Susceptibility to leaf cut is usually limited to the

seedling and young plants less than 10 inches high. Some-

times the change from susceptibility to immunity is very

abrupt. Plants that have had every leaf injured up to the

sixth or eighth may then begin to put out entirely uninjured

leaves. These abrupt changes may affect whole rows or

fields of cotton, as if the later uninjured vegetation had

grown out after a hailstorm. Whether the plants become

immune to leaf cut simply because larger stature carries

the new growth farther away from the overheated soil,

or because a deeper root system affords a more regular

supply of moisture, or because the weather conditions

become more uniform as the season advances has not been

determined. All these factors may co-operate, or there may
be others as yet unsuspected.

A few cases of abnormal individuals have been observed

where injuries very similar to leaf cut continued during the

whole life of the plant. Some of these plants were hybrids
and others were mutations, but all of them were abnormal

in other ways, as well as in the irregular texture of the

foliage. It seems not unreasonable to suppose that abnormal

plants should remain more susceptible to any external cond-

itions that have adverse effects upon the activities of the cells.

Though all the different types and varieties of cotton

seem to be susceptible to leaf-cut injuries, certain differences

have been noticed. The leaves of the Durango cotton and

other Upland varieties are often injured much more seriously

than those of Egyptian cotton in adjacent rows, but at the

same time the Egyptian cotton may show a larger percentage
of abortion of terminal and axillary buds. The immunity

may lie in the improvement of conditions rather than in

an increased resistance on the pan of the plant. With the

plant lice injuries there is a gradual reduction of the amount

of distortion that the insects are able to produce, which may
indicate the development of a different kind of immunity in

this disorder. It is true that the plant lice usually disappear
as the season advances, but even when the insects remain

abundant the distortion becomes less as the plants grow

larger. conclusion.s.

Leaf cut is a disorder of cotton seedlings characterized

by mutilation of the leaves and abortion of the terminal

buds. Leaf-cut has been confused with the distortion of the

leaves by plant lice, but the two malformations are readily

distinguished.
Leaf-cut is in the nature of an environmental injury,

not due to parasitic organisms or to constitutional weakness,

but apparently connected with expo.sure to heat and dryness.

All varieties of cotton are susceptible during the early

stages of growth.

Though leaf cut is not fatal, it is responsible for much

damage by retarding the growth of the young plants. The
loss of the terminal buds interferes with normal habits of

branching, and the plants are permanently deformed.

Damage from leaf-cut can be avoided or reduced by
improved cultural methods, and the deformed plants can

be removed by later thinning.

LIVE STOCK NOTES.

BOVINE TUBERCULOSIS INVESTIGA-
TIONS.

In the Report of the College of Agriculture and
th? Agricultural E.xperiment .Station of the University
of California (1912-13), the following summary is

published, describing the results of an investigation to

test the value of 'Bovovaccine' in immunizing cattle

to tuberculosis:—
Bischoff and (Jompany, American agents for the

products of the Marburg Institute, Germany, have been
active in selling von Behring's bovovaccine to dairymen in

this State. In 1907 it seemed desirable to undertake some

experiments to determine its efficiency under California

conditions.

Forty-five calves were secured for the purpose of this

experiment, measures being taken to obtain animals free

from tuberculous infection. Twenty-two of the calves were
treated with bivovsccine after the manner of von Behring
and twenty three were kept as controls. For a year the

calves were reared with precautions against tuberculous

infection. At the end of eight months all of the calves were
te.sted with tuberculin and none reacted. Even in the bovo-

vaccinated calves the hyper sensitiveness which usually exists

for a time in such animals had disappeared.
After having satisfied ourselves that the herd was free

from tuberculosis, the forty-five animals were subjected to

infection by placing in their pasture cattle having open
tuberculosis. These were associated with the calves in a

20 acre pasture and in corrals where they came to be fed.

The first lot of tuberculous cows brought into contact with

the calves were five in number. Within six months these

cows had all died of tuberculosis.

The following spring, ten more reacting cows, having
evidence of open tuberculosis, were introduced and the

infection experiment carried through until the young vaccin-

ated cattle and the controls were between two and a half

and three years old. Details of the tests need not be given
other than to summarize the final results. They were all

autopsied, most of them were killed for beef at about three

years of age, under federal inspection.

Of the twenty-two vaccinated cattle, ten were tuberculous.

Of the twenty-three non vaccinated cattle, fourteen were

tuberculous. Bischoff and Company wrote us that if another

vaccination had been made when the animals were about a

year old, their immunity would doubtless have been increased

sufficiently to protect them from infection. And there is

reason to believe that this might have been the case.

However, even if frequent injection of bovovaccine would keep
cows immune, it would be impracticable to vaccinate mature

dairy cows with virulent human tubercle bacilli. Our
conclusions are that some immunity was produced by the use

of bovovaccine, but that this immunity did not remain to

any appreciable extent after the third year. We cannot

recommend the use of bovovaccine to stock owners.
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MARKET REPORTS.

London —Thk Wkst India Committkk Circolae,

March 21, 1914

cwt. ; Grenada, 56 -

Floridas, no qoota-
16kd. to 22d.

Arrowroot—3d. to 4|rf.
BiLATA—Sheet, 2/7; block, 1/11 per tti.

Beeswax—No (iui>tntion>
Cacao—Trinidad, 62/- to 67/- per

to 63,6; Jamaica, no quotations.
Coffee- -Jamaica, no quotation.s.
Copra—West Indian, £27 per too.

Cotton—Fully Fine, no quotations:
tions; West Indian Sea Island,

Feuit—No quotations.
KusTic—No quotations.
Ginger—Vfiy quiet.
Ibinolass—No quotations.
Honey—No quotati^ms.
Lime Juice—Haw. Is. 8(/; concentrated, £31; otto of limes

(hand-pressed), !t'6.

Loo WOOD—No quotations.
Mace— 1/3 to 2/11.
Nutmegs—4id. to 6i<.

Pimento—Dull.

RpBDER— Para, fine hard, 3/0^; hne soft, 2/ll|; Castilloa,

1/8 per ft).

RrM—Jamaica, im quotations.

New York,— Mes.srs Oir.LKSPm Rroh. Si Co., March

20, 1914.

Cacao—Caracas, 12c. to 14ic.; Grenada, 12^c. to 13c.;
Trinidad, 12kc. to 13c.; Jamaica, 12c. to 12Ac.

Coco-nuts—Jamaica, selects $27 00 to $29 OO;" Trinidad
selects $3ri,0 to |;:;2-0(); culls. $1500 to $16-00.

OOFFEE—Jamaica, 10c. to 14ic. per fti.

OiNOER— 8ic. to lOAc. per lb.

Goat Skins—Jamaica, 48c. to oOc

dos, 45c. to 48c.; St. Thomas
45c. per lb

Qrafe Fruit—Jamaica, $1-50 to 82 25
Limes—No quotations.
Mace—50c. to 53c. per ft .

Nutmegs—llO's, 12^c.
Oranges—Jamaica. $1'25 to $175.
Pimento—4c. to 4|c. per ft>.

SroAK— Centrifugals, 96', 2-9Sc. per fti. ; Muscovados, 89*
2 540.: Molasses, 89°. 2 '330. per ft)., all duty paid

Antigua and Barba-
and St. Kitts. 42c. to

Trinidad,— .Messrs. Gordon, Grant <b Co., March 30,

1914.

Oaoao—Venezuelan, $1250 to $12-75; Trinidad, $12-25
to $12 65.

Ooco-NDT Oil—$100 per Imperial gallon.
Ooffee—Venezuelan. 13c. to l.'ljc. per ft).

Oopea—$4-80 per 100 ft).

Dhal— $5-75.

Onions—$2-75 to $300 per 100 lb.

Fbas, Split—$580 per bag.
Potatoes—Ecglish, $2-25 to $2-50 per 100 ft).

Bice—Yellow, $510 to $5-30; White, $4-85 to S4-90
per bag.

S^BAR—American crushed, no quotations.

Barbados,—Messrs. James A. Lynch ije Co., Ltd.,

April 4, 1914; Messrs. T. S. Garra-wat &

Co., March 28, 1914.

Arrowroot—$4-00 to $560 per 100 ft.

Cacao-$11-75 to $1200 per 100 ft.

COCO-NCTS—$15 00.

Hat—$1-50 to $1-60 per 100 lb.

Manures—Nitrate of soda, $7000; Cacao manure, $48 00
to $5000; Sulphate of ammonia, $82-00 to $85-00
per ton.

Molasses—No Quotations.
Onions—$2-60 to .^450 per 100 ft.

Peas, Split—$5-75 to $6 00 per bag of 210 lb.; Canada,
$415.

Potatoes—Nova Scotia, $2 00 to $3 30 per 160 ft.

Rice-Ballam, $5-20 to $5-55 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $3-50 per 100 lb.

British Quiana.—Messrs. Wietinq &, Kiohter, March

28, 1914; Messrs. Sakdbach, Parker & Co.,

March 27, 1914.

ARTICLES.

Arrowroot—St. Vincent

BaLAIA—Venezuela block
Demerara sheet

Cacao—Native
Cassava—
Cassava Starch—
Coco-nuts—

Coffee—Creole

Jamaica and Rlu
Liberian

Deal—

Green Dhal
EllDOES—
Molasses—Yeuow
Onions—Teneriffe

Madeira
Peas—Split

Marseilles

Plantains—
Potatoes—Nova Scotia

Lisbon

PoTATOES-Sweet, B'bados

RlOB—Ballam
Creole

Tannias—
Yams—White

Back
SuoAR—Dark crystals

Yellow
White
Molasses

Timbbe—Greenheart

Messrs. Wietino
& Richter.

Wallaba shingles

,, Cordwood

$8-50 per barrel
of 200 lb.

No quotation
65c. per lb.

12ic. to 13c. per Ho.

96c.

$16 to $20 per M,

15c. per ft.

15^c. per lb.

13c. per lb.

$6-00 to $5-76 per
bag of 168 lb.

$5 '76

$1-44
None

4|c. to 5c.

6c.

$6 00 to $6-25 per
bag (210 ft.;

IGc. to 48c.

$2-75 to $3 00

$1-20

per bag
No quotation

•jio 25 to $6-50
$2-64
$2-16
$1-92
$2-05

$2-65 to $2-70
$3-40

32c. to 55c. per
cub. foot

$4-00 to $6-25

per M.
$1-80 to $2-00

per ton

Messrs. Sani-
BACB, Parker

& Co.

13ic. per ft.

$26 per M.

16c. per ft).

16c. per B).

12c. per ft.

$5-80

per bag of 168 ft.

5c. to 6c.

$7 '00 per bag
(210 ft.)

$2-75 to $3-25

$5-50

$2-00
$2-50 to $2-60

$4-00

32c. to 55c. pet
cub. foot

$t00tc $8-00

per M.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d;
Volumes 11, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2^. each

; Post free 2s. 8d, wherejcomplete. (Ill, 2.

IV. 3; and V, 2 and 3 are out of print.)

Volume XIII, Nos. 1 and 2.' No. 3:—Containing Papers on Robber: Rubber Experiments in Trinidad and

Tobago, bj' A. E. Collens; Rubber Experiments in British Guiana, by Professor Harrison and others;

Castilloa Rubber in Dominica, by Joseph Jones and G. A. Jones: Notes on Cultivation of Para Rubber,

by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc
, F.C.S.;

Rubber Cultivation, by Dr. P. J. S. Cramer; Miscellaneous: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C.; Milking Capacities
of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury; The Profitable Breeding of Horses,

by J. L. Shannon, D.V.M.

PAMPHLET SERIES.
The Pamphlets are vrritten in a simple and popular manner and the information contained in them is especially

•dapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.
Sugar Industry.

Seedling and other Canes at Barbados
in 1900. No, 3, price 2d.; in 1901, No. 13, price 4d.;
in 1902, No. 19, price 4d.; in 1903, No. 26, price M.;
in 1904, No. 32, price id.

Seedling Canes and Manurial Experiments at Barbados,
In 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6d.;
in 1905-7, No. 49, price 6d.

;
in 1906-8, No. 59, price 6d. ;

in 1907-9, No. 62, price 6^. ;
No. 66, price 6d.

Seedling and other Canes in the Leeward Islands,
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.;
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price id.;
in 1904-5, No. 39, price id.

; in 1905-6, No. 46, price id.
;

in 1906-7, No. 50, price id.; in 1907-8, No. 56, price id.;
in 1908-9, No. 63, price 6d.; in 1009-10, No. 67, price 6rf.

Manurial Experiments with Sugar-cane in the Leeward Islands,
in 1902-3, No. 30. price id.; in 1903-4, No. 36, price 4d.;
in 1904-5, No. 42, price id.; in 1905-6, No. 47, price id.;
in 1906-7, No. 51, price id.; in 1907-8, No. 57, price id.;
in 1908-9, No. 64, price id.

;
in 1909-10, No. 68, price id.

Sugar-cane Experimeiitsi in the Leeward Islands,"
in 1910-11, price Is.; in 1911-12, price Is.

General.

(7) and 22 Scale Insects of the Leaser Antilles, Part I. price
4d.; Part II., price 4d.

(14) Screw Worm in Cattle at St. Lucia. Price 2d.

(15) Plain Talk to Small Owners. Price 2d.

(17) General Treatment of Fungoid Peats. Price id.

(18j Recipes for Cooking West Indian Yams. Price 2d.

(25) Ground Nuts in the West Indies. Price 2d.

(28) Barbados and Porto Rico Molasses. Price 3d.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d.

(35) Information in regard to Agricultural Banks. Price id.

(37) Cultivation of Oranges in Dominica. Price id.

(41) Tobago, Hints to Settlers. Price 6d.

(43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Price id.

(55) Millions and Mosquitos. Price 3d.

(58) Insect Pests of Cacao. Price id.

(60) Cotton Gins, How to Erect and Work Them. Price id.

(61) The Grafting of Cacao. Price id.

(65) Hints for School Gtardens, Fourth Edition.

(69) Hints to Settlers in St. Lucia. Price 6d.

(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indies. Price 9d.

(73) Root Borers and other Grubs in West Indian Soils.

Price 6rf.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked ^d., Id. for those

marked id., and l^d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. Postage for No. 71, 4c;.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made ia

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia

3i. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents,
All applications for copies are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :-

London: Messrs. Dulau Si Co., 37, Soho Square, W.
Barbados : Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Educational Supply Company, 16, King

Street, Kingston.
British Guiana: The 'Daily Chronicle' Office, Georgetown.
Trinidad: Messrs. Muir-Marshall 4 Co., Port-of-Spain.

Tobago: Mr. C. L. Plaoemann, Scarborough.

St. Vincent: Mr. J. B. Bonadie, "Times" Office.

St. Lucia : Mr. M. A. Lawrence, Botanic Station.

Dominica : Mr. J. R. H. Bridoewater, Roseau,

Afontserrat : Mr. W. RoBSON, Botanic Station.

Anngua : Mr. S. D. Malone, St. John's.

St. Kitts : The Bible and Book Supply Aqency, Bassetem.

U^evit ; Messrs. Howell, Bros., Charlestown.

Grenada : Messrs. Thos. Lawlor Jii Co. St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohiendorff's Dissolved Peruvian Guano—For sugar-cane and general use

OhlendorS''s Special Sugar-cane Manure

Ohiendorff's Special Cocoa Manure

Ohiendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphospiiates, high grades,

Potash Salts, Nitrohm and all other high-class Fertilizers,

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS,

London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

PURE RAW
Linseed

Stocked iu casks or in cases of 10 gallons each,

special quotations wade for export trade

on application to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN

TO BE ISSUED SHORTLY.

WEST INDIAN BULLETIN-
(Vol. XIV, No. 1.)

Containing papers on peasant .^GRicnLTUEE in the
AVE.ST IN1HE.S: (1) Introductory paper

—Efforts in Aid of

Peasant Agriculture in the West Indies, by Francis Watts,

CM.G, D.Sc, F.IC, F.C.S; (2) Government Schemes of

Land Settlement in Grenada and the Grenadines, by Gilbert

Auchinleck, B.Sc, F.C.S.; G. Whitfield Smith, F.L.S., and

Walter Bertrand; (-3) Method of Working Small Holdings
under the Land Settlement Scheme in St. Vincent, by W. X.

Sands, F.L.S., (4) Agricullura,l Credit in the West Indies,

by W. R. Dunlop; together with the St. Vincent Credit

Ordinance, 1913, and Report on working of the same, by
Robert M. Anderson. ^.

Printed at Office of Agricultural Repm-ter, 4 High Street, Bridgetown, Barbado?.
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R.M.S.P. REGULAR SERVICES
FROM THE

W INDI
TO

Panama Canal, New York, Canada & Southampton
PORTS OF. CALL FROM BARBADOS,

Trinidad f^for West India Islands : Carupano, Pampatar & LaGuaira: and Demerara),

Puerto Colombia. Cartagena, Colon (for Panama Canal and Pacific Ports), Jamaica,

Antilla & New York 'for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kites, Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

ipazil, Uruguay & Argentina,
Via Spain, Portugal, Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Oakz\ary Isle^i^ds, Madeira.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

ol: •"''.. *«•' lit" 1 '^

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office : 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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LIME CULTIVATION
IN THE

WEST INDIES.
ISSUED BY THE COMMISSIONER OF AGRIOOLTURE.

THE JOURNAL OF THE ROYAL SOCIETY OF ARTS, states:—'To those interested in the lime indus-

try this little volume (which forms Xo. 72 of the esce!ler:t Pamphlet Series issued hj- the Imperial Department of Agri-
culture for the West Indies) should prove invaluable.'

THE DEilERARA DAILY CHRONICLE (British Guiana), observes:— 'An interesting and instructive book-

let on the fubject of lime cultivation . . . contains an abundance of valuable information regarding the production of

lime oils, citrate of lime, etc'

(Second Notice):— 'Pamphlet No. 72, with up to-date information concernin;,' the lime industry is very oppor-

tune, as apart from Dominica and Montserrat, the possibilities of lime growing have appealed powerfully to St. Lucia,
Trinidad and British Guiana We are confident that those ergased in the industry in this Colony will welcome this

little volume.'

THE DOMINICA GUARDIAN says:— 'Our thanks arc due to the Imperial Department of Agriculture for

tbe West Indies for their Pamphlet, No. 72. which is an exhaustive summary of all that is up to the present known of

the lime, its culture, products and commercial value.'

THE CLARION (British Honduras) states:—'We reproduce below an extract from a Pamphlet issued by
the Imperial Department of Agriculture for the West Indies , . and we propose publishing from time to time

further extracts.'

THE INTERNATIONAL SUGAR JOURNAL —' This comprehensive handbook.'

To be obtained from all agents for tlie sale of tlie publications of the Department,

price M,. post free Ik^.

ASK~US~
FOR

BIFORIATION ON TROPICAL A&RICULTURE,

We don't know it all, but we are in touch with the best thought and practice throughout
the Tropical World. Send for Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants

Orange

Pine-apples

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE'WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS.

2, St. Vincent Street,

Port-of-Spain,

Trinidad.
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The Imperial Department and

Agricultural Education.

:-llEliE are various educational systems

ojjeratiDg in the West Indies for the promo-

^tion and diffusion of knowledge in relation

to agricultnre: taking the elementary schools first,

we find in the official cnrriculum of practically

every colony suitable provisions for encouraging, if

not enforcing, the study ot the principles and prac-

tice of horticulture; and although in some places

natural disadvantages have militated against rapid

progress in this useful line of educational work in

others, for instance, in St. Lucia and in Trinidad,

a great deal of permanent success has been attained.

In the secondary West Indian schools of the colonies,

progress in the direction of agricultural education has

been a matter for very general satisfaction. 3Iosti

of the existing institutions now possess a definite

agricultural side under the charge of a scientific

officer, and in manj' cases, by means of Govern-

ment scholarships, pupils may take advantage of

opportunities of acquiring information gratis in

practical and theoretical agricultural science and

horticulture. After the time has come for leaving

school, the agricultural pupil may, in many instances,

be granted the opportunity to proceed with technical

training under the direction of the local department of

agriculture. The way in which this is arranged varies

somewhat in the different colonies, but is virtually the

same in each, and consists principally in the carrying

out of practical work in the Botanic Gardens and

Experiment Stations and Farms. In several of the

islands a special arrangement known as the Cadet

System prevails, which possesses certain features that

have been proved by experience to answer satisfactorily

under the conditions obtaining in the Leeward and

Windward Islands. But as well as this practical train-

ing, provision is made in the West Indian Colonies for

Reading Courses and Examinations, whereby the rising

agriculturist can train his intellectual faculties sunul-

taneously with his practical powers. In Trinidad and

Barbados, the system of examinations in agriculture

which follows this work possesses several features that

are different from those which characterize the syt>tem

obtaining in the Windward and Leeward Islands.

The relative merits of the different systems it is not our

present object to discuss, and the reader may be

referred for this comparison to the official publications

that have been issued. The point is, that there exists
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in the West Indies a more or less continuous course

of instruction in agriculture, from the lowest standards

in the primary schools up to the time when the

student is actually earning his living on the estate

as an overseer. As regards the material benefit

resulting from this study, it is only necessary to refer

to cases which have been cited in this journal, and in

the Reports of the Local Agricultural Departments,
where successful students have obtained promotion on

estates, and received appointments in the Agricultural

Service, in Central Factories and similar establishments.

Considering that the whole system depends upon

organization and advisory control, and lacks that

personal contact and supervision of a special education

department which is generally recognized as essential

for the execution of an educational policy, there is

every cause Tor the West Indies to feel satisfied with

results as far as they have gone at present.

Intimately associated during the past ten years
with the development of the state of affairs outlined

above, the Imperial Department continues to give

particular attention to the furtherance of agricultural
education in these Colonies. During the last year or

two it is interesting to place on record the fact that

the educational value of the Department itself (in

contradistinction to its educational influence) has

been prominently demon.strated. During this period
there have been attached to the Head (Jffice se\ eral

students interested in various lines of study involved in

the Department's work. Two of these students have come
out direct from English Universities. In considering
the advantages attending this study, the experience
obtained in regard to the administrative side of

tropical agricultural work must not be forgotten

experience which cannot be obtained at any existing
institution of a purely educational kind. As well as

arrivals who have come for academical work, official

visitors from- the great developing possessions in

West Africa have chosen to survey the Department's
activities; and these have been impressed with the

•wonderful diversity and contrast existing within a space
of some few hundred miles, by the geographical and
social conditions in the West Indies, and with what can

be done in tropical agriculture by the application of

science and proper organization, even in spite of the

great handicap through the separation of the numerous
establishments by the sea.

There is one educational influence of the Depart-
ment not yet referred to on which favourable comment
Is often expressed by those in other tropical countries

who are without the same advantages, that is, the

publication work. It may be explained thao many
other agricultural departments and institutions confine
themselves to the publication of scientific papers and
reports. This Department endeavours to supply litera-

ture of four classes and primarily for, though not by
any means restricted to. four classes of readers: scien-
tific and philosophical ]iapers in the West Indian
Bulletin, which are principally studied by workers in

agricultural science, though valuable for reference to

the general reader: jiractical instruction in the

Pamphlets for the cultivator; records of local progress
in the Botanic Station Reports for the local readers-
and in this journal, a popular review of the above
information, and a digest of what is happening in

tropical agriculture and research all over the world for

the general reader, whether he be student, planter,
scientist, teacher or merchant. In the future it will be
the policy of the Department to give more than usual
care to the grading of the literature which it issues, in

order that the different demands referred to above may
be met more definitely.

But however satisfactorily the Government, with
the limited amount of funds available for the purpose,
may be considered to provide for agricultural educa-
tion in the West Indies, it must not be forgotten that
credit for success which has been achieved is also due
to students who have taken initiative and profited

by the opportunities afforded. It cannot be too often

repeated that there are two parties to],be considered in

any educational programme—the teachers and the
learners. In the West Indies, where unfortunately no
central educational institution is yet in existence
ambition on the part of the rising generation is

an essential factor for future progress. Appreciation
of such educational facilities as exist has, as already
stated, been frequently demonstrated by the agri-
cultural communities; but the opinion may be

expressed that there is still room for a keener request
for agricultural knowledge, and it is hoped that
this short review of the Department's attitude and

power may do something to engender a more widespread
desire amongst the younger generation, to make the
most of what is at present gratuitously available for

their personal advancement.

An important bulletin (No. .36 of the Agricultural
Research Institute, Pusa) has just been received, containing
a note on the M'Fadyean Staining Reaction for anthrax
bacilli, by Major .1. E. E. Holmes, Imperial Bacteriologist,
India. This publication will be of great interest to veterin-

ary surgeons concerned with tropical medicine.
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SUGAR INDUSTRY.

CANE CULTIVATION IN SOUTH AFRICA.

Many persons may not be fully aware of the rapid
strides the sugar industry has made in Natal. The
extent of the development can be realized from the

fact that the output has risen from 19,3(i9 long tons in

1S94-, to 100,000 tons in 1912.

The South African Agricultural News (February
1."), 1914-) shows that there is still further room for

development.

UNDEVELOPED C.^NE LANDS.

Between the Zululand border and the lower portions of

the Province of Mozambique, there is a vast stretch of

territory which has generally been regarded as of no practical

value, and truth to tell, it has certainly not been attractive to

the ordinary man, for the simple reason that it has been

judged from the standpoint of an ordinary agricultural

countrj', whereas a glance at the map will show that by its

locality alone, and proximity to shores washed by the

Mozambique current, it is really a sub-tropical country,
and must be considered as such. Up to quite a few years

ago the coast of Zululand was regarded as a wilderness,

entirely unsuited to development, but as soon as portions
were cut up for sugar-cane, it was found at once that the

land increased considerably in value, while the returns from

the cane fields were greater than the coast lands of Natal.

It is therefore only reasonable to suppose that in the next

few years, as development proceed.s northward, there will be

a large strip of country placed under cultiration, in what has

hitherto been recognized as a 'no man's land'. Already
some progressive spirits have taken up slices of territory

lying between the Swaziland border and the seashore, and

although malaria, and other diseases incidental to newly

developed tropical countries have to be faced at the outset,

those who are enterprising enough to secure land in these

out of-the-way places will one day find themselves in

possession of very valuable properties. No doubt, as time

goes on, large areas of this little-known country will be

planted with sugar-cane, and the time is within measurable

distance when the whole coast from the Umzimkulu to

Mozimbique, or even as far north as the .5th degree of

latitude, will be one unbroken line of sugar plantations.

Regarding the position of South Africa in relation

to varieties of seedling canes, the same journal

publishes the following account:—
HISTORY OF THE INTRODUCTION OF SEEDLINCs.

The Green Natal cane, which is probably indigenous to

the country, furnished the planters' crop for two decades:

1850-70, though small quantities of Purple Mauritius, or

Paa-ole, a large red cane with faint black stripes, and of

Purple Barrel cane from the same source, were to be found

on some plantations.
In 1870, a variety known as the China cane was intro-

duced and soon generally adopted. This cane resembled in

many respects the current Uba type, particularly in its yellow
colouration, deeply rooting habit and large content of fibre,

but differed in its density of foliage and the resulting heavi-

ness of trash. At the end of ten years, and almost without

warning, the China cane succumbed to a species of smut

(rffilaf/ii sarc/iaii) and had to be discarded.

Happily, however, for the immediate future of the

industry, other varieties had been introduced about the year
1873, and were available to replace the former staple. They
included three types from Mauritius: l^udre d'or, a yellow
cane of considerable value; Bois Rouge, a red cane; and
Iscambine, a claret coloured, long-jointed variety; Home,
a ribbon cane which has been re-introduced within the past
few years from the West Indies, the Purple Queen, and the

Giraffe, a huge cane with very low sugar content.

About 1880 a further introduction was arranged, and
included the Louisier, Port Mackay, Gold Dust, Rose Bamboo,
White Queen and White Tanna, a bud variation from the

Striped Tanna or Red Ribbon cane of Mauritius. Some of

the latter, together with the Green Natal, still exist on
a small scale on certain plantations, but are likely to

disappear altogether in the near future in favour of the Uba
cane and some excellent new seedling types.

The Louisier, or Golden Cuba cane now shows a marked

tendency to unprofitable tonnage returns, and itsjuice is high
*

in solids not sugars. The leaves, moreover, are covered with

prickles, which render harvesting a matter of great discomfort

to the labourers. The Rose Bamboo, distinguished by parallel
streaks of a brownish colour on the older joints, is a fine large
erect cane, withstanding storms well and yielding a heavy
tonnage. The immense leaves fall ofi" in maturity of their

own weight, leaving a tall erect stalk of rose colour. Like
the White Queen it is, however, low in sugar, and both types
for this reason have been extirpated from several plantations

during the past few years.

Of the earlier introductions of the Uba cane, none
continues to hold any important place in modern planting;
and they have almost everywhere been supplanted by a variety,
the correct name of which is unknown, but which is here

called the Uba—a name, it is said, formed of the only letters

remaining legible on a damaged label attached to the variety
on its first arrival in the country.

About ten years ago several varieties were introduced

from the West Indies, British Guiana, Mauritius, Queens-
land and Honolulu, the Department of Agriculture haviag
co-operated with the planters for their importation. Members
of the Inanda Association have taken a leading part in this

movement, and .several of the canes have been propagated
for distribution on their behalf by Mr. H. W. James, of

Verulam. These new canes include Antigua* B. 95, B. 109,
Deraerara D.74, D. 95, D.109, D.145, D 625; Queensland
No. 2, No. 3; Honolulu Rose Bamboo, Honolulu Lahaina
and Home.

In March 1900, three types of Java cane, viz
,
No. 105„

No. 147, and Cheribon were obtained by the Government
from La Sojietc Gi'nerale de.s Suereries et de la Raffinerie

d'Egypte, as representing the most profitable and satisfactory

crops raised for milling in that country. Later in the

same year, the Director of the Andebon Sugar Experiment
Station, Louisiana, kindly acceded to a request for a small

supply of the Zvvinga or .fapanese cane, which had been

very favourably reported upon by the local sugar press im

that State. Finally, in .March 1911, nine types, selected

from the canes under cultivation in the United Provinces

ot Agra and Oudh, were received from the Inspector-
General of Agriculture in India, including Kewalu from

Benares, Medrasi from Lucknow, Matua from Cawnpore,

Mango from Shanganj, Dhaura from Azangarch, Chin from

Rudanti, Kuswar from Partabgarch, Saranti from Basti, and

Agaul from Sultanpur.

*[Probaljly B, ?5, B. 109 cuttings imported from Antigua,
—Ed. A.N.]
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CO-OPERATION.

PROGRESS REPORT ON THE ANTIGUA
ONION GROWERS' ASSOCIATION.

During the past year or two, agricultural progress in

the West Indies has been characterized by the institution of

what may be termed commercial experiments, in contradis-

tinction to experiments immediately related to the cultivation

of crops. One example of this type was the St. Lucia lime

juice factory, another of somewhat older origin, the Arrowroot
Growers' Association of St. Vincent, whilst most rer^ent of all

has been the formation of a co-operative society in Antigua,
for the collection, grading and selling of onions.

Several references have appeared in this journal during
the last few months to the progress made by the Association.

A report recently received makes it very evident that the

Association has now reached the stage when its activities are

definitely making themselves felt. It is proposed in the

following paragraphs to give extracts from the contents of

the interesting report just referred to, which will demon-
strate the truth of this remark.

The possession of a drying house by the Association has

rendered possible the investigation of a number of important

points The ordinary course of work in the drying house
consists in the weighing of the onions, their grading, curing
and packing. It is worthy of note, that in regard to packing,
it has been found possible by careful manipulation, to increase

the actual amount of onions in each crate; thus the average

weight of a crate packed in the Association's house is from
58 to 60 B).—a figure in excess of the average of former years.

Owing to the heavy demand for accommodation, the

drying house has recently been increased in size to enable

30,000 R), of onions to be handled. Up to the present time,
419 crates of onions have been cured, graded and packed
and exported by the Association, and it is hoped that before

the end of the season about 900 crates will have been
handled in this way.

Account sales have as yet been received in respect
of 57 crates only. It is proposed that distribution of the

proceeds should be made on each lot of 100 crates shipped.
It is satisfactory to be able to record that very favour-

able reports have been received on the produce exported so

far by the Association, particularly from Barbados; while

the first shipment to Canada produced a cable 'repeat order

for 200 crates', which would appear to augur well for the

success of the operations. Up to the pre.sent, shipments
have been made to Barbados, St. Lucia, Dominica, Martinique
and St. John, N.B. In each of these places the Association

has been in communication with firms of merchants who have

agreed to act as special agents, and to these agents produce is

consigned. Shipments are made every week, alternately
south and north. The destination is decided by a sub-

committee of the Board which is guided by the fortnightly

reports of which the Association are in regular receipt from
different sources as to the price of onions.

In the West Indian markets, smaller sized onions are

preferred, while the reverse is the case in Canada. Accord-

ingly, the larger grades are sent to Canada and the smaller

grades disposed of locally. A matter of some importance is

the intimation received from Barbados that onions jilaited into

strings are likely to get higher prices in the intercolonial

markets. In consequence, experiments were made in

Antigua, and it has been found possible to turn out what may

be regarded as satisfactorily plaited onions. The results of this

form of treatment on prices will be watched with interest.

The results at the drying house appear to indicate that by
careful handling and proper curing, the keeping qualities of
onions can be greatly enhanced; but it is a matter for regret
that growers occasionally send in damaged onions mixed with

good ones. The attention of members is directed to the

necessity, in their own interests, for preventing the occurrence
of this undesirable admixture. A further important point in

relation to the conditions attaching to the delivery of onions,
is that they must be packed in standard crates, which, it is

added, should be complete and not omitted; if this condition is

not complied with, no alternative will be left but to refuse

delivery of onions coming in this v/ay.

With regard to the projected service of fortnightly
adv'ces as to the prices in intercolonial markers, the Board
are happy to report that this service has been satisfactorily
brought into existence. Cable advices are received from
Barbados and Trinidad on the Monday following the

departure of the mail, and these are combined with
written information from the smaller islands to form
a fortnightly circular of prices, which goes into the hands
of members usually speaking early on Tuesday following
the departure of the mail. In being able to carry this into
effect the Board hava to express their thanks to Messrs.
C. S. Pitcher and T. Geddes Grant in Barbados and Trinidad,

respectively. It may be added, in passing, that the timely
receipt of a cable despatch from Mr. Geddes Grant advising
a heavy drop in the price of onions in Trinidad was the
means of diverting considerable shipments from that island,
and thereby preventing serious loss to more than one
member of the Association No charge has been made by
either of the firms mentioned above for their advice, and the
Board of Management would point out that the advantage
of such a service has never before been placed at the disposal
of onion growers in this Pressdency.

The Board regrets to report that no response has as

yet been made to the proposals for inspecting onions before

shipment; circumstances, however, appear to show that it is

doubtful how far such a .system is feasible, and it would
rather seem to be a sounder line of policy to extend the

packing operations as at present in progress in subsequent
seasons.

It would appear to be an established fact that the most
important point in connexion wich the intercolonial onion
trade is to keep in touch with the small markets and to ship
as opportunity occurs. In this connexion it seems clear that

falling prices may be anticipated towards the end of

February, and if the best results are to be realized, the
onions must be got on the market early; at the same time,
if the quality of the produce and its keeping power can be

improved and maintained, there appears to lie every reason
to hope that a sound reputation for Antigua onions can be
built up throughout the West Indies; whilst by dint of

judicious pushing and advertisement, there appears to be no
reason why a similar reputation should not be firmly estab-
lished in Canada The important point is uniformity, and
this has, up to the present, been the watchword in the work
of the Association.

The report concludes with a reference to certain changes
which have been made in the organization of the society.
It is suggested that provision should be made for the election
of members of the Association by the Board of Management
and not by a genera! meeting. This step is rendered desirable
in view of the fact that the Association is a business under-

taking and not a society.-
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CHEMICAL NOTES.

REPORT ON AGRICULTURAL CHEMISTRY
FOR 1913.

The annual review of the progre.ss made in agricultural

chemistry and vegetable physiology during 1913, is contained

in Volume X of the reports issued by the Chemical Society
of London.

Whilst nothing of very exceptional importance has to

be recorded for the year, activity in research has been well

maintained and much useful work has been accomplished,

especially in connexion with soil chemistry and bacteriology.

In connexion with the atmosphere, the amount of

combined nitrogen present has received attention, and it has

been shown that in regard to this source of supply for the

plant the rain is of no great importance Various interest-

ing analyses of rain-water for other substances has been

made.

Chemical work on the soil has, as already stated, been

very considerable. Reference may be made to the rainera-

logical vork of the United States Bureau of Soils, and to

the study of the plasticity of clay and elfects of frost on

soil colloids. Considerable further progress has been made
in isolating the organic constituents of the soil, a subject
which has been referred to from time to time in this journal.
The question of the existence of humic acids has been

investigated and seems now to be definitely settled in favour

of the old idea.

A typical line of research during 1913 has been the

effects of partial sterilization of soil both by heat and by

antiseptics. This subject has also been dealt with in the

AgricultHral News. In connexion with the partial sterili-

zation of soils, some interesting re.sults have been obtained

which throw light on the action of lime on soil organisms.
It has been shown that lime has an antiseptic action

intermediate between the effects produced by heating soil

and by volatile antiseptics, respectively. Lastly, work has

been done on heating soils to high temperatures and in

connexion with losses of ammonia from soils.

Ammonification, nitrification and denitrification have
received attention. A new denitrifying organism has been
obtained from the soil. An interesting series of experiments
has been described on the ammonification of dried blood in

soils, as affected by antagonism between anions. The results

are of considerable interest and suggest possibilities in

reclaiming the large areas of alkaline soils. In the course of

investigation on the production of nitrates in soils, an

interesting result has been that the rotation of crops increases

the number of bacteria as compared with continuous

cropping. Work has been conducted on the production of

ammonia from amino acids in the soils. Fixation of

elementary nitrogen by Azolohacler n-oot'occum was found to

be increased when air was actuated by pitch blende, some-
what better results being obtained with weak than with

stronger radioactive intensity.

In regard to investigation work on plant nutrition, the

Rothamsted experiments during the year have appeared to

negative the soil toxin theory which received considerable

support in America. In general, results on plant nutrition

have tended to show clearly that the composition of soil

solution is by no means constant but varies according to the

manures applied. The growth of crops depends not merely
on the amount of plant food but within wide limits on the

concentration of the solution. The continuous growth of the
same crop for sixty or seventy years does not leave behind
a specific toxin having an injurious effect on the same or

other crops.

Whilst the question of the direct assimilation of

ammonium salts by plants may be considered to have been
decided during the year under review beyond doubt, a good
deal remains to be done in connexion with the behaviour of

different plants towards ammonium salts and the effect of

the compounds as compared with nitrates. An important
point in this problem is the question of preference for

nitrate or ammonium during different stages of growth, and
also the question as to whether the ammonium salts are
assimilated as a whole. An interesting line uf work has
been that conducted on the assimilation of nitrites.

The report under review concludes with a summary of

the work done with plant stimulants and manures. The
prevailing idea now is that most poisonous substances will

act as stimulants to plant growth in certain states of dilution.

Reference is made to the pot experiments conducted with
rice and vines, also to the experiments in England which
consisted in the application of lithium during germination,
the effect of zinc salts on wheat, ammonium sulphate on

barley, etc. Experimental work has been done on the effect

of ammonium sulphite as a manure, together with the
manurial value of cyanamide and molasses.

Effect of Carbon Bisulphide and Toluene
on Nitrification.—It is stated in the Journal of the

Chemical Societi/ (February 1914) that nitrification in the

soil is not affected by O^lcc. of toluene in 100 grammes of

soil. A large amount of toluene generally has an inhibitory
effect for a short time. Carbon bisulphide at the rate of less

than about Ic.c. to 108 grammes of soil has no appreciable
effect; more than Ic.c. generally retards nitrification for

a time; even with as much as .5c.c, the retarding effect is

soon overcome. The conclusion is drawn that toluene or

carbon bisulphide applied to fields will not materially affect

nitrification if applied at the rate of O'lc.c. per 100 grammes
of soil.

Effect of Arsenic on Soil Processes.—The
arsenic of 'insoluble' insecticides is not completely insoluble

according to the publication mentioned in the previous note—
the greatest amount is soluble when Paris green has been
used and the least with lead arsenate. The trisulphide seems
to become more soluble after remaining in soils. Ammonifi-
cation and nitrification are not decreased by the pre.sence of

100 per million of sodium arsenate in soils rich in calcium

and iron; smaller amounts may have a considerable stimulat-

ing action. Zinc arsenite, lead arsenate and arsenate

trisulphide stimulate ammonification and are only toxic when

comparatively large amounts are present. All the arsenic

compounds stimulate nitrification which, however, is checked

by large amounts of Paris green and arsenic trisulphide. The

only substance which is likely to be injurious to soil bacteria

in practice is Paris green, and the quantity added will have

to be large. The beneficial action of arsenic on ammonifica-

tion and specially nitrification, is attributed partly to

stimulation and partly to its influence on injurious species
of bacteria.
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FIBRES.

CULTIVATION OF SISAL, HEMP IN THE
WEST INDIES,

This article has been prepared as the result of the

discover}-, by the Department of Agriculture, Jamaica,

that there is a correlation between the time of 'poling'

of the sisal hemp plant and the lime content of the soil.

It would appear that the presence of lime in the soil

retards the time of 'poling'. This fact is of some

importance in regard to the cultivation of sisal hemp in

many of the drier West Indian islands which are entirely of

volcanic formation, and consequently lack lime in their soils.

A sisal hemp industry in the West Indies was defin-

itely advocated in 1P04 by the Imperial Department of

Agriculture, and an editorial article appeared on the subject

in the issue of this journal for October 8, 1904. In it, refer-

ence was,made to the successful cultivation of the plant on a

commercial scale in the Caicos Islands, in Hawaii, in the

Bahamas, Yucatan and Mexico. Two years before a plot had

been established in Montserrat, and in 1904 the results of

the first year were published in the report on the Botanic

Station. The actual yield of leaves from the plot (^-acre)

during the first year was -5,053 lb
,
estimated at 20,212 ft),

per acre. TLe cost of cultivation of the plot came to

£1 4s. 3d. In the next jears report (1905 6), it is stated

that at the second reaping September 1905, the yield of

green leaves was 5,950 ft'. The cost of cultivation of the

plot, which was i-acre in area was, for 1905, Us. 9d.

The fibre was extracted from 66 ft), of leaves by maceration,

and weighed 2| ft). This works out at the rate of 12 cwt.

per acre—a yield which compares favourably with that

obtained in Yucatan and the Bahamas In the succeeding

reports on the Botanic Station no further reference is made

to sisal hemp experiments, and it is understood that the

trials were later discontinued owing to the early 'poling' of

the plants. It is interesting to note, that it was recorded in

the last report on the experiments that the soil of the Station

where the plot was situated contains a lower percentage
of lime than that in most places in the island. It is

a question now whether the application of lime might not

prolong the plant's vegetative period, thereby rendering the

cultivation permanently profitable.

That the cultivation of sisal hemp at the present day

actually pays in the West Indies, is clearly shown by the

following information received by the Imperial Commissioner

of Agriculture from Jamaica, in reference to an area which

is now in bearing in a lime.stone district of that Colony.

The oldest plants on this property are now about five

years old. The plants are true Ac/aiv sisalana, and the

fibre commands higher prices than does Henequen fibre,

and is in considerable demand. The present price is £30

per ton, but has been as low as £18 a ton. The demand

is largely for good reaper and binder twine fibre. Henequen
takes rather longer to come into bearing than sisal, but

bears for a longer period. Sisal, however, will continue

to bear for at least ten years, and then a strong root

sucker can always be allowed to grow up from the

parent root so as to take the place of the old plant when

this polls. No replanting is therefore necessary on account

of plants polling. On the estate in question plants have

been put in 100 to the acre, but this is believed to be too

wide, and it is intended tc put in instead, 1,000 plants to-

the acre.

On this Jamaica estate no leaves are taken off the plants
until they are four years old, which it will be seen is

a different practice to that followed in the case of the

Montserrat trials. The plants give from sixty to as much as

100 leaves a piece. After that, about twenty-five leaves are

taken from each plant every six months. The leaves are cut at

any time of year, but it is in very dry weather that th&

percentage of tibie is high. The filjre runs from 5 per cent, to

as much as 9 per cent, of the weight of the leaf, the latter in

very dry weather. Generally speaking, from twenty to

twenty-five leaves give 1 ft), of fibre, and i-ton of fibre

per acre per year can be safely looked for. The leaves

when cut are about 3 feet 6 inches to 4 feet long. They
are cut and tied in bundles, loaded into carts and delivered

to the mill, which is the best at present nn the market.

The makers are Finnigan Zebriske A: Co., Patterson,

N.J., U.S.A. The machine takes 4,000 leaves per hour
and cleans the leaf without any handling. One man feeds

in the leaves as fast as they can be handled, and one girl

takes off the clean fibre at the other end of the machine,
which is a large atfair and requires 12 to 14 h.p. to drive it.

The fibre is .;arried by women out to the drying yard, where
it is hung on lines of galvanized wire to dry and bleach.

After this it is baled for shipment.

The best land for sisal in Jamaica is undoubtedly a good

dry limestone land— land that would be good for other crops if

the rainfall were heavier. But sisal land must be thoroughly
well drained. The writer is of opinion that there are exten-

sive areas of good sisal land round the south coast of Antigua
where the soil is not clayey; but the present state of land

tenure in this district might make it difficult for the big

capitalist to step in.

Pievertiog to the question of 'poling' as a factor in tlie

cultivation of sisal hemp, particularly in the Leeward Islands,

it may be of interest to readers who are concerned with the

subject to know that certain experiments of a useful kind are

now in progress in Fiji (where the soil is calcareous): (1) to

determine the influence of severe cutting on the time of

poling; (2) to compare the value of bulbils with suckers;

and (3) to compare suckers from polled plants with those

from plants that have not polled.

The results which have been obtained during
1912 in Fiji in connexion with the cultivation of

sisal hemp where abstracted in the Agricidlural Neivs for

March 14, 1914. from the Report of the Department
of Agriculture, Fiji, 1913. This information, in the light of

the present article, the reader will no doubt refer back to,

for the purpose of comparing the figures given there for yield

and cost of cultivation in Fiji, with those given in the present
article in connexion with sisal hemp growing in Montserrat

and Jamaica.

It is stated in T/ce Board of Trade Journal for

January 8, that owing to the desire to prevent the disap-

pearance of the trees, a local regulation has been issued in

Madagascar prohibiting the gathering of fibre from the

Raffia palm and the Travellers' tree (Ravenalia) throughout
the north east coast of Madacascar during a period of three

years from the first October last.
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TRINIDAD: ADMINISTRATIVE REPORT ON
THE DEPARTMENT OF AGRICULTURE, VJlJ.

This publication is principally oinposed of details of

administration and financial statements. In the letter of

transmittal, reference is made first to the Botanical Depart-
ment, the vote for the maintenance of which has been reduced

owing to the introduction of a bettei system of oiganization.
The work carried on at the Government Farm and at

St. Augustine estate is biietly reviewed: this information is

followed by a section on agricultuial education which is of

some general interest. Sevenl officers of the Department
take a share in education work. The home reading courses

are now oondui-ted by the Assistant Director. The student

apprentices at the gardens at St. Clair and Tob.ig'i, and at the

Govermont Farm and lliver estate, work under the direction

of the officers in charge. The recent formati'in of district

branches of the Agi iculiural Society enables field doniunstra-

tions and short addresses to be given by officers of the

department. The course in highei- agricultural education

connected with the two colleges has been continued at the

Laboratory, and with continued suc^-ess.

ASSAM: REPORT ON THE AGRICULTURAL
DEPARTMENT, FOR THE YEAR ENDED JUNE
101-3.

The niijst interesting feature jf this report from the

West Indian point of view will probably be the variety tests

with sugarcane. The year's results for plant canes far

surpass any hitherto obtained. One plot of B. 1-1:7 yielded

practically 4 tons of total sugar per acre. The results

obtained this year fully justify the adoption of the following
rotation: first year, plant canes (500 maunds of pen manure);
second year, ratoon canes (20 maunds of (jil cake); third year,

paddy; fourth year, green manure (cowpeas) and fallow.

The results emphasized the remarkable effects on the

soil of green manuring in conjunction with liming.
The report provides informatii^n on a large number of

different matters concerning the work of the department^

including education, aid to the public in combating
outbreaks of insect pests and fungus diseases, sericulture,

agricultural shows and exhibitions, and imprrjvement of live

stock. The last section of the report contains what is perhajis
the most interesting suggestion in the entire publication: it

is that the Director of Agriculture should also be appointed
registrar of the co-operative credit societies.

UGANDA PROTECTORATE: ANNUAL REPORT
ON THE BOTANICAL, FORESTRY AND SCIEN-
TIFIC DEPARTMENTS, FOR THE YEAR ENDING
MARCH 1913.

In the last issue of the Agricultural News an article

was published on the utilization in the Federated Malay States

of grasses for paper making. This report contains some
information on the same subject, with particiilar reference to

Elephant grass {Pennuetum, 2'>urpureum.) Two bundles were

forwarded to the Imperial Institute for the purpose of

•ascertaining their suitability for paper making. The samples

consisted of two bundles of yellow bamboo-like stems measur-
ing to 11 feet in length, with a diameter at the Ijase of aliout
1 inch The air-di^ied stems wei^e examined and figure.-i

showing the percentage of unbleached pulp expressed,
moisture on drying, a,sh, etc, together with the length of
ultimate fibres (which aveiage about O'OS inch) aie given in
the report.

On account of the light and liulky nature of the grass, it

is very unlikely that the stems could be profitable shipped to

Europe for paper making, as they would probably only realize
aliout the same price as Esparta grass of average quality,
namely £3 17s. %d. per ton. If, however, the stems were
converted into pulp in Uganda by tieatment with caustic soda,
it is possible that a remunerative industry might be carried on.

The report contains a large amount of information on
forestry matters, including ruliber;also on entomological and
mycological matters, of which any interesting details will

receive attention in a future issue of the A'jricultitral Neios.

'.OLD COAST: /REPORT ON THE AGRICULTU-
RAL DEPARTMENT, 191 Si.

As is well known, the principal agricultural industry oa
the Gold Coast is cacao. In spite of the enormous growth of
the industiy, there appears to be considerable danger that its

prosperity may be checked through neglect or inability on the

part of the natives to maintain the plantations in a cleanly and
healthy condition. The Director comments on the necessity
for legislation.

\\Tierea.s the .-^tate of the rubl)er industry i.s .somewhat

depressed, considerable hopes are entertained for a bright
future in regard to cotton growing. The exports of cotton

during the year under review were fully double those of the

previous year. The area is rapidly extending in the northern
territories.

A u.seful line of activity in the Department's work would
seem to be the organization of agricultural shows. One of

these held during the year received over .5,000 exhibits, and

practically every chief in the di.strict attended the show in

person accompanied by a large concourse of their people.

Appended to the Director's report are the reports of the

entomologist and the travelling inspector, and of officers in

charge of the various agricultural stations.

SIERRA LEONE: REPORT ON THE AGRICUL-
TURAL DEPARTMENT, 1912.

The section in this report dealing with cotton states that

trials with West Indian Sea Island cotton and Cambodia from
South India were made. The Sea Island cotton grew well

and withstood the heavy showers of rain. The plants flowered

well and produced large bolls, but when the cotton was

Iieginning to appear in November, the crop was badly attacked

by the cotton stainer bug {Di/iderois superstitiosus).

A large number of lime seedlings are in the nur.sery

garden. It is intended to make a lime plantation to see

whether lime cultivation can be conducted on commercial lines

in Seirra Leone, similar to what is being done in the West
Indies. It is stated that limes survive and grow luxuriantly
in Sierra Leone, and with a little attention large fruits can be

obtained well filled with juice.

Other crops experimented with by the department were

maize, castor oil plants, ginger, yams, ground nuts, rices, coffee

and cacao. Government cacao plantations have been estab-

bi.shedat Kennemia and Mano.

The report concludes with an account of the work of the

veterinary officer, and a report on the crops of the Protectorate

during the year under review.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number reviews the attitude

and position of the Imperial Department of Agricul-
ture m relation to agricultural education in the West
Indies.

On page 131, the condition of cane cultivation in

South Africa is dealt with. Information is given
concerning undeveloped lands and the history of the

introduction of seedling canes.

A recent progress report on the Antigua Onion
Growers' Association is abstracted on page 132.

An important article on the cultivation of sisal

hemp in the West Indies appears on page 134.

On page 13.5, several departmental reports are

briefly reviewed, and matters contained in them of

interest in the West Indies are brought forward in a

concise manner.

Insect Xotes, on page 138, describe an entomol-

ogist's visit to Demerara, Trinidad and Barbados.

Under Book Shelf, on page 141, an important
work on maize is reviewed at some length.

On page 142, the subject of agricultural education

in India is continued from the last issue of this

journal.

Three Interesting Organic Compounds in the

Soil.

The presence of three benzene derivatives \u soils

is described in the Journal of Agricultural Research
for February 1914. They are benzoic acid, metaoxyto-
luic acid and vanillin. The occurrence of these com-

pounds, which are closely related, is of interest since
there is some evidence that they may be produced in
the decomposition of vegetable matter in the soil—a

point which is worthy of consideration in regard to the

changes which take place consequent on mulching in
the Tropics.

The isolation of these compounds may also have
an interest other than that of a purely scientific nature
attached to any increase in our knowledge of the com-

position of soils. This is true not only when com-

pounds may be known to be readily reactive with other

compounds, but also when their constitution may
indicate that they may have such an effect. The
three organic compounds referred to seem to be of this

nature.

Index to the Agricultural News
With this number is issued the Index and Title

Page to Volume XII of the Agricultural Neivs. The
publication of the index will now enable readers to

have their copies for 1913 bound. The Department
would emphasize the desirability of having this done,

owing to the value of the journal as a source of

reference.

Agricultural Affairs in Jamaica, 1912-13.

According to Colonicd Reports—Annual, 1912-13.
the value of the exports from Jamaica last year showed
a slight reduction on that for 1911-12, but was still

above the figures for the previous three years. The
principal increases in the value of articles of export are
shown by the following figures: cacao, 1912, £139,833;
average of four years, £91,357: cotfee, 1912, £274,730;
average of four years, £141,207: coconuts, 1912,
£108,627; average of four years, £69.216. A reduction
is shown in the value of oranges, sugar, and rum
exported, but bananas have remained in about the same

position.
As regards the cultivation of crops, useful progress

has been made in the matter of growing fodder for

ensilage purposes. Several newly introduced seedling
sugar-canes from Demerara (chiefly D.625) are being
found to answer very satisfactorily, and it is stated that
the area under Sea Island cotton is increasing now that
the small holders have taken up the crop.

The heads of expenditure at the beginning of the

publication show that the Government spent £16,146
for agricultural services during 1912-13. The expendi-
ture on agricultural services is increasing in Jamaica: in

1911-12 It was £15,223—nearly £1,200 less than in

1912-13. It is understood, however, that this expen-
diture includes other items than those directly bearing
upon the upkeep of the Agricultural Department.
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Rotation of Crops.

The considerations which determine the order of

cropping land in any locality are many. There are,

first of all, factors pertaining to soil and climate to be

studied, the requirements of live stock, and the

limitations imposed by existing transport facilities

and the demand of the market. Then again labour

conditions may render impracticable certain systems
of cultivation, as may also the prevalence of certain

pests and diseases Though in some instances not

easily planned, it is well recognized that a systematic
alternation of crops is an essential feature of intensive

agriculture, particularly where annual crops are grown

principally. There is of course, on the other hand, no

logical objection to confining the land to a single crop

provided the climate, the provision of plant food,

labour conditions, demand and the like can be rendered

constant.

We find in the Tropics very fow systems of

rotation compared with what are seen to e.xist in

temperate countries, and it may be interesting to

enquire into this circumstance. In the first place
there are very few crops, with the exception of cotton

and provision crops, that will lend themselves to any

system of alternation. Hence the growing of the

same crop on the same land year after year is not

a matter of choice but of necessity Since thi.s is so,

it is well to appreciate the fact that one must

endeavour to provide in other ways for these crops the

advantages which annual ones receive from a system
of rotation. Permanent plants being confined to the

same land have not the same chance of resisting

disease, or rather of avoiding infection as those crops
whose position is constantly being changed. Perma-

nent crops may therefore reasonably demand the

growers special attention in this respect. Then again,

plant food in the soil is likely to get unbalanced, and

possibly also the bacterial activity, on which soil

fertility largely depends. The soil conditions and

manurial requirements should therefore be carefully
studied.

It is well known that in many places mixed

plantations of coffee and rubber and the like have been

established, and in a way this constitutes a kind of rota-

tion; though it should, more strictly speaking, be

termed a crop community. Such a community can

be augmented beneficially by the growing of green

dressings and cover crops. Although not always

recognized as such, a permanent pasture is a plant

community, and if properly constituted, there should

not be any inordinate struggle for existence. Grasses

with different habits make different demands, and

leguminous plants have entirely a life of their own.

But in the case of a pasture, continuity is more

apparent than real, since the herbage on the pasture is

constantly undergoing a change in its fiora. A slight

excess of phosphate in the soil will cause the legu-

minous plfints to develop in excess; a slight rise in ihe

nitrogen content will be followed by a Hush of the

coarser feeding Gramineae.

It is evident that annual crops, or rather crops
which are not permanent, can by rotation be moved to

advantage both biologically and economically, so as to

maintain in a natural way a proper balance of the
factors determining successful production. The preserva-
tion of this balance in the case of permanent crops

depends upon an intimate knowledge of the plants'

requirements, and upon ability to see exactly to what
extent conditions of environment are changing from
time to time.

Rubber Position in Brazil.

Mr. G. B. jMitchell, H.M. Consul at Para, has

reported recently on the depressed condition of affairs

in the Amazon States as regards rubber growing.
Part of this report appears in The Board of Trade
Journal for March 5, 1914. It seems that the

present position, which is really a desperate one, is

ascribed to many causes— to Eastern competition, to

'corners' on the European rubber market, to high
freight, and excessively high cost of living and therefore

of production. The principal expUnit.ion seems to be
that the local product is burdened with taxes and

charges which it cannot bear against the rivalry of

increasing ([uantities of other rubber more cheaply

produced, though it may possess slightly inferior

qualities.

Although wild rubber costs nothing in the

first instance, and the utensils for its preparation
are of the most primitive description, whilst the

smoking also costs nothing, nevertheless the product
has to supply an expensive living to many hands
before it reaches the consumer. It is generally
believed that a kilog. of rubber costs 5 milreis (6s. 8ci.)

to deliver at Para. The price at present paid in the

Para market for a kilog. of the best up-river fine hard

Para is 36 milreis (about 4s. lOd.). Then the State

levies an export duty of 22 per cent, of the value, or

20 per cent, if exported in boxes of native wood.

Add to these costs the freight to Liverpool, Hamburg
or New York, and the various commission charges, and
it will be seen that rubber is overburdened to an

impossible extent. But that is not all. On the top of

all these charges has recently been levied a super-tax
of 100 reis (l'6fi.) on every kilog. exported, the proceeds
of which are to be devoted to the formation of a fund

for the proposed 'co-operativa'. The question is now

being asked—How is this money to be raised? And if

the Association, which it is desired to finance, does

succeed in getting all the Amazon rubber into its hands,

will it be able to withstand the law of supply and

demand in face of the competition of rubber from other

places?

The only remedy against the collapse of the

Brazilian rubber trade would seem to be a complete
removal of all artificial hindrances, thereby giving the

product a chance of standing for its existence on its

own merits.
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INSECT NOTES.

ENTOMOLOGIST'S VISIT TO DEMERARA,
TRINIDAD AND BARBADOS.

During February and March 1913, Mr. Geo. X. Wolcott,
Assistant Entomologist on the staff of the Porto Rico Board

of Agriculture, paid a visit to Demerara, Trinidad and

Barbados, for the purpose of observing the conditions of

sugarcane cultivation, the pests attacking the sugar-cane

plant, and to make observations on any natural enemies of

sugar-cane pests which might usefully be imported into

Porto Rico. Accounts of this visit have been published in

the Third Annual Report of the Sugar Producers' Association

of Porto Rico, issued as Bulletin No. -5, August 1913, and in

the Journal of Economic Entuniologif, for December 1913.

Mr. Wolcott reported on the conditions under which
•cane is grown in the colonies visited, with reference to the

soil, climate and labour, and the bearing that these have on

general field practice and the abundance of insect pests.

The report seems in the main to present a fairly accurate

account of the insect pests as these would be observed by
a visitor, but lack of familiarity with local conditions has led

to certain statements being made, bearing on subjects other

than entomological, which should receive some qualification;

as, for instance, the statement that the coral rock in Barbados
soaks up water from the sea and that this makes agriculture

possible in that island.

In Demerara, the moth borer [including under this term

the ordinary form Diatraea saccharalis, and the related species
D. lineolata and B. canella\ is the most serious pest of

sugarcane. The importance of the injury caused by the

moth borer is recognized by planters, and energetic measures
are adopted for its control; and while this is not complete,
the loss from the pest's depredations is probably considerably
reduced. The measures adopted include (a) the cutting out

of dead-hearts, and (b) the collection of the caterpillars
and pupae, which are paid for at the rate of 6c. per

hundred, 700 being considered, by the boys who do the

-collecting, a day's work. The cutting out of dead-hearts

is continuous on account of the constant re-infestation caused

by the moths flying from the older ripening canes into the

£elds of young canes and depositing their eggs there.

The moth borer is attacked by two species of egg

parasites (Trichogramma minutum [pretiosa], and Telenomus

sp ),
and the boys who collect the caterpillars and pupae are

also paid for egg clusters which have not turned black, that is,

for those eggs which are not parasitized. There is also

a larger hymenopterous parasite, Iphiaulax sp ,
the adult of

which is conspicuous from its red, yellow and black colouring.
Its larvae are found attacking above 1 per cent, of the

caterpillars of the moth borer that are collected. Tachinid
flies have also been bred from moth borer pupae.

Mr. Wolcott emphasizes the fact that the moth borer is

not controlled by its natural enemies and the artificial control

measures combined, the insect being, in .spite of these, the most
serious pest which the Demerara sugar planters have to

contend with.

The only other serious pest of canes observed in Demerara
was the giant moth borer, Castnia licus. This insect is much

less abundant and injurious than it was a few years ago. The
capture of the adult moths by gang.s of boys armed with nets;
the collection of grubs and pupae from the stalks and from
the stumps when the canes are cut; and the flooding of the fields
for .several days in case of very severe infestation, are practical
control measures that give good results. The control thus
obtained can only be maintained by persistent efforts along
these lines.

The weevil borer [Metaniasius hemipterus), termites, and
the sugar-cane mealy-bug {Pseudocuccus calceohiriae), were all

observed but were not considered serious pests, especially when
compared with the destructive moth borer.

In Trinidad, the froghopper (Tomaspis varia) was the
most important pest observed. Mr. Wolcott found it not at
all surprising that the froghopper should be abundant in

Trinidad, in view of the common agricultural practice of

allowing grass and weeds to grow in abundance in the fields

and traces, and of abandoning diseased and infested fields

allowing them to remain as breeding places for this and other
insects. The following paragraph is quoted:—

' The whole environment is ideal and could not be better
for tlie propagation of large numbers of froghoppers and other

pests of cane. When the managers of the estates come to
realize the importance of cleaning up the grass and weeds in
the cane fields, there will be a most noticeable reduction in
the injury to cane by insects and more particularly in
the injury caused by the froghopper. Because of the lack
of sanitation in the fields the froghopper is a difticult pest to
control and is rendered all the more diflicult because of
the lack of vulnerable places in its

life-history.'

The young froghoppers live on the roots of cane, grasses
and other plants, beyond the reach of insecticides. The
eggs are laid on the ground in the lower layers of trash
where many would escape if the trash were burned. The
adults are stated to be too small and active to be captured
by collecting with the net. The work with the green
Muscardine fungu.s {Mdan-hiuHm anisopliae) was observed
and the methods of producing the spores in culture cabinets
and applying them in the field are described.

On several estates, culture cabinets are in operation, in
which the fungus is grown in trays containing layers of
cooked rice. The application of spores in a tield on a larce
scale is made from blowers mounted on a railroad flat car.
On one estate over 500 acres have been dusted with spores
of the fungus. The results of these large scale applications
have not been reported upon, but in examinations already
made as to the effect of the fungus on the froghoppers very
high percentages killed have been found, and in one instance
at least 95 per cent, of the nymphs (larvae) in the stool of
cane were found dead and covered with the characteristic

green spore masses of Metarrhizium.

The predaceous bug (Castolus plagiaticollis) from Mexico
and the two native egg parasites are mentioned as being
more or less efficient as natural enemies.

The giant moth borer (Castnia licus) was observed
and considered to be next in importance to the froghopper
of all the pests of sugar-cane in Trinidad, and as being
probably more abundant than in Demerara. The only
control measure practised was the collection of the adults by
means of nets. 'It is impracticable to flood the fields from
which cane has recently been cut, no attempt is made to
collect the full-grown larvae and pupae from the stools of

cane, and the young larvae are not cut out of young cane,'
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Other cane pests of minor importance observed in

Trinidad were the weevil borer (Mttamasivs /iemipteru.% var.

decolorotus), the gru gru worm {Eh;jnco'pfu)rus pahaarum) the

sugar-cane mealybug, ( Pseudococcm calceolariae), and termites.

In Barbados, the moth borer {Diatraea facc/iaralis) was

the pest of canes observed in greatest abundance, and the

opinion is expressed that in Barbados the injury to canes by
this pest is as great as, if not greater than, in Demerara.

Mr. Wolcott was much impressed by the severity of the

attacks of borer {Dia-prepes nhW(natu»), which he ranked as

the most serious pest of sugar canes in the island, stating

that the injuries caused by it are more serious than those

caused by the white grub larvae of Lachnosterna sp., in Porto

Eico. The other sugar-cane pests observed in Barbados were

the weevil borer {Mctamasinf hemipterus [Sphenophorus

sericeus]), the cane fly (Delphar saccharivora), and two

species of sugarcane mealy-bug {P. calceolariae and

P. sacchari).
The occurrence of the brown hard back {Phytalus smit/ci)

and its control by the parasitic wasp, Tipkia parallela, is

mentioned as being of special interest, because of the injury

to canes in Porto Rico by a related insect, Lachnosterna sp.,

which is not adequately controlled by parasites ;
it is stated

that arrangements were made for a trial shipment of Tiphia
cocoons to be sent from Barbados to Porto Rico, in the hope
that the wasp would become an efficient parasite of the

Lachnosterna ia that island.

AGRICULTURAL ACTIVITIES
MAURITIUS.

IN

COTTON,

WEST INDIAN COTTON.
Messrs. Wolatenholnne and Holland, of Liverpool,

write as follows, under date Ai)ril (>, with reference

to the sales of West Indian Sea Island cotton:—
Since our last report, the demand for West Indian

Sea Island cotton has been restricted, and the sales are

confined to about .")0 bales, of which half are Montserrat

\'},d. to 18('.. and the remainder St. Vincent at i\d.

Spinners are not in immediate want, but we think they
are prepared to continue purchasing at present rates, though

they will take their own time in dofng so.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending Jlarch 2!s, is as follows:—
There was some demand this week for the Planters'

crops classing Extra Fine, resulting in sale of 1-5 bales

Hunting Island and -10 bales Hylda at 30c., and a small

cargo of Extra Fine off in preparation at 30c. There has been

no demand for odd bags classing fine, held at 23c., of which

there are remaining unsold about 200 bales.

We quote, viz:-

Extra Fine

Fully Fine

Fine

26c.

2-lc

'J3c.

=
14J(i. c.i.f., iS:5percent.

=
13fc?.

= Uld.

This report shows that tlie total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to March 28, 1914, were

4,328 bales, 6,.595 bales, and 4,02G bales, respectively.

The preliminary report issued by the newly established

Department of Agriculture, in Mauritius, has just been

received from the Director. It contains much that is of

interest and indicates that a good start has been made in

connexion with the Deijartment.

As regards the sugar-cane industry iu the colony, more

knowledge of .soils is required, and on the economic value of

manures. Although molasses has ajiparently had good
effects on young canes, it is pointed out that figures should be

obtained by means of careful exjieriments to elucidate if

possible the causes of the increases in yields after molasses,

in view of negative results which have been obtained in the

West Indies and elsewhere.

In connexion with experimental plots, the necessity for

these being laid out in triplicate or quadruplicate for the

purpose of reducing the experimental error is pointed out.

With implemental tillage there is much work to be done.

The trials of various forms of implements will be carefully

watched and .such assistance as can be given will be ofifcred.

It is proposed to hold a field day with a ploughing competition.

Organized efforts will be made to improve the condition of the

draft animals by the importation of bulls, selection of stock

cows, and the commencement of a stock farm. Special work

wUl be done in connexion with surrah.

Turning to the various crops of minor importance in the

colony, trials with sisal hemp are to be made, and new varietie.s

of maize are to be introduced. The growth of camphor in

Mauritius has been attended with gratifying results, and it i»

proposed tn laydown an area \\'ith camphor on plantation lines.

The position as regards rubber is not very encouraging, but

with coffee the state of affairs is different, and it is expected
that Coffea robusta will be soon extensively planted. Attention

is being given to cacao, tobacco, coconuts, ground nuts,

vanilla, black wattle and fruits.

The department hopes to engage in agricultural educa-

tional work, and to train students in elementary rural science^

at the laboratories at headquarters. The establishment of

a small sugar school at these laboratories, for training some of

the rising generation of agriculturists should be of value to

those who cannot afford to go farther afield. It is suggested

that a museum of economic products, insect and fungoid

diseases of economic plants might be established.

Appended to the report are various entomological and

mycological papers of interest.

It is reported in the Experiiitent Station Pciord for

January 19 U, that Dr. P. J. S. Cramer has been studying in

Dutch Ea.st Indies the varieties of coffee commonly grown

there, including also observations on recently introduced forms.

Dr. C. J. J. van Hall has also been working on the coffee plant

chiefly in connexion with Coffea robmta. With the view of

securing an improved form of this species, a large number of

plants were studied with reference to variations in productivity,

disease resistance, yields and quality. The results of this test

are presented in tabular form and discussed.

It may prove of interest ti add that Coffea robusta is-

a native of the Belgian Congo and the first plants iniported

into the Lesser Antifles came apparently to Dominica in 1904

from Belgium. The cultivation of Coffta robusta in the West

Indies is deserving of consideration.
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GLEANINGS.

According to the Queensland Agricultural Journal

(February 1914), the estimate of the sugar crop for the year

1913 shows a total yield of 241,496 tons or some 30,000

tons in excess of the highest previous returns.

Explosives for the Farm is the title of a pamphlet issued

by Xobel's Explosive Co., Ltd., of Glasgow. This publica-

tion gives a useful account of the necessary tools and

apparatus, and presents in great detail directions for using

the explosives.

Published in the Trinidad and Tobago Bulletin for

February 1914, will be found the Farmers' Advance

Ordinance, No. 28 of 1913. Particulars are given of the

information which every advance note must contain, together

with other matters involved in the legislation.

A maximum moisture content of 12 per cent, is what

may be safely allowed in maize at the time of shipment.

But according to the Rhodeda AgricultaralJournal, during

the wetter months of the year the moisture in some of the

consignments dispatched from that country is considerably

above this figure.

A copy has been received of the papers read and the

discussions which took place at the International Forestry

Congress held in Paris during .June 1913, under the Presi-

dency of M. Henry Defert, Vice President of the Touring
Club I)e France. This publication runs into 950 pages, but

contains very little information that is of direct importance

to the West Indies.

In the Journal of Agricultural Science, Vol. VI,

Part I, figures are given which show that in some cases soils

may contain something like 30,000 B). of ferrous iron per

acre. If ferrous iron is as toxic to plants as it is commonly

supposed to be, this large quantity must be present in the

soil in a highly insoluble form.

Mr. J. A. DaCosta, of Rio de .Janeiro, has invented

a machine for coagulating rubber. The use of the machine

will enable the manufacturer (according to the India Ruhhtr

World for March 1, 1914) to avoid the process of cutting,

steeping in hot water, and maceration, and relieve the tapper
from doing what has now to be laboriously carried out by
hand.

The Hawaiian pine-apple trade is referred to in The Times

of February 16, 1914. The exports of canned pine apples

from Hawaii has grown from 186,700 cases in 1907 to

1,31.S,336 cases in 1912. While sugar is the staple industry

of the territory, representing a value of £7,637,964 out of

a total export trade of £9,056,650 in 1912-1.3, the export of

pine-apples was valued at £743,000.

An account of an interview with Dr. Francis Watts,

C.M.G., on the subject of agricultural banks, appears in

a recent issue of the Portof-Spain Gazette. The importance
of beginning operations in a small way is emphasized,

together with the necessity for discreet inspection. Refer-

ence was made during the interview to the movements which
are now taking place in St. A'incent, St Lucia and Trinidad.

It is stated in the Dominira Chronicle for March 1914,
that competition in the matter of buying fresh limes is

becoming keener. To supply the increasing demand, an
effort was made recently to import limes from St. Lucia, the

neighbouring island, and quite recently 16 barrels were

imported. Whether this experiment is likely to prove
a benefit ultimately, is a matter for consideration.

The attention of the Government of Trinidad and

Tobago has been called to the occurrence of several instances,
in Canada, of the adulteration of lime juire by the addition of

vater. It may be pointed out that this adulteration was not

done in the West Indies but in Canada. On a recurr-

ence of this offence it is understood that the Canadian and
West India League intends to take further action.

A few experiments have been made in India (according
to the Agricultural Journal of India for January 1914) with

Australian fodder grasses, such as Pas^iahnn dilatatuM and
Chloris rirgata. The first-named species was a failure; the

second, which is referred to as Rhodes grass (? Rhodes grass
=

Chloris guyana) is now being tried, though not especially on

account of its drought-resisting qualities.

The difficulty involved in getting the fruit tree known
as the Japanese persimmon to bear fruit i.s explained in the

Journal of Heredity for March 1914. It appears to be

necessary to have in the neighbourhood varieties which

produce staminate flowers at regular intervals. The ensuring
of poUiuiition, however, is said not to be an infallible cure,

since any unhealthy condition of the tree will seriously affect

fertile flower production.

Information has been received from the British South

Africa Company showing the rapid development of tobacco-

growing in Rhodesia. The production of tobacco for the last

'hvee years was: 1910-11, 132,310 ft., 1911-12, 450,000 ft.,

1912-13, 1,397,000 ft. This years crop, it is estimated,
will reach from 2,500,000 to 3,000,000 ft. The average

price realized for Rhodesian grown tobacco at auction sales

held last year was lOfd. per ft.

The St. Croix Avis (February 4, 1914) reproduces an

article from the International Sugar Journal, which says

that weeds can be satisfactorily kept down in cane fields by

employing the following stock spray solution: white arsenic

5 ft., caustic soda 1 ft., water 3 gallons. This is boiled

for fifteen minutes and diluted to 200 gallons before being

applied. It in no way injures the growing canes, provided
the spray is kept away from the young leaves at the top
of each stalk. It is shown that the spraying is much

cheaper than hoeing, but at the same time the benefit from

hoeing is not entirely confined to the removal of weeds.
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MAIZE: ITS HISTORY, CULTIVATION, HAND-
LING AND USES. By Joseph Burtt-Davy, F.L.S., F.R.C.S.

Longmans, Green & Co., London, 19U. Price 25s.

At the present time there seems to be a general trend

in the direction of the compilation of te.Ktbooks devoted to

individual crops. Already standard works have appeared on

cotton, coconuts, and other tropical crops. In the present

volume we have what is undoubtedly a standard work on

Indian corn. In view of the fact that maize is strictly

speaking a subtropical crop, capable of being successfully

cultivated in both the Tropics and parts of the temperate

zone, the range of readers to whom this volume will be of

interest must be very great. It will however be in South

Africa that its appearance will be welcomed most, since the

author writes with special reference to this Dominion.

Strictly speaking the book is an encyclopaedia, the

maize plant being treated from all points of view and the

subject-matter arranged in short sections numbering no less

than 772. The author begins by discussing the importance and

history of the crop, its climatic requirements and geographical

distribution. The amount of attention given to the botanical

characters of the plant is very great, occupying, in fact,

a third of the volume. All this information should

prove of the greatest value, particularly that in the

chapters dealing with the subject of inheritance and

improvement by breeding. Much of this information

is apparently the outcome of an examination of material

at Cambridge in conjunction with the authorities on

genetics at that University. Even the general reader

will appreciate from the illustrations alone the great interest

and possibilities which lie before the application of the

principles of gametic segregation to the maize plant. For

purposes of reference the chapter dealing with varieties will

be found useful, whilst that confined to judging and selection

should be stimulating in regard to educational movements

in connexion with the improvement of this crop.

Coming to the soil requirements of the maize crop, the

reference to rotations appears interesting, particularly the

rotation being tried by the Division of Tobacco and Cotton

of the South African Department of Agriculture, which is

as follows: First year, tobacco; second year, cotton; third

year, a leguminous crop such as velvet beans, cowpeas or

soy beans; fourth j-ear, maize. The question of utilization

of artificial manures is discussed, and then the author

proceeds to tillage, planting and cultivation. In the

great countries where maize is the staple crop
—the

United States, South Africa and the Argentine
—not

fields but huge tracts of land are planted in this crop and

this, in the face of labour difficulties at the present day,

renders steam cultivation in most cases necessary. This

subject of mechanical cultivation is well described, and

.still better illustrated, in the chapter under consideration.

Indeed the subject of engineering in relation to the maize

crop is one of the most useful features of the book. In the

chapter on harvesting and storage, clear accounts are given
of the various picking, husking and shelling machines, and

appliances which have been invented for drying the grain
previous to storage. This latter subject, by the way, is of

considerable interest in connexion with the maize industry in

the West Indies.

Proceeding, we come to the big question of commerce
in maize grain. It would be impossible in the space of this

brief review to refer in more than a general manner to tlie

various considerations involved in this, the commercial side of

the maize industry. Of interest will be the methods of

elevating and transhipping, and the economics of supply
and demand.

The latter part of the book deals with maize as fond.

In the chapter on the chemical composition of the maize grain,
the attention of chemists and plant breeders may be called to

the interesting figures showing the physical composition of

maize grains of high and low protein content. Perusal of the

last few pages of this volume will show that not only the

preservation and storage of the grain, but also that of the

green stuff for ensilage purposes, is quite an important branch
of the industry; whilst the various uses to which the crop
can be put, other than for food, as. for instance, for making
starch, glycerine, piper, mats, charcoal, gun powder and
medicine will engender in the mind of the reader a fuller

appreciation of the crop's economic importance
In the course of the above review it already has been

intimated that the illustrations in this valuable volume leave

little to be desired. It may be added that the arrangement
of the subject-matter is excellent; whilst the book is

provided with a lengthy bibliography, and a fairly exhaustive

index.

A PARASITE ON COFFEE.
The following note has been taken from the

Montldi/ Bulletin of Agricidtitral Intelligence and
Plant Diseases (January 1914):—

StiUium Aavidum, Cooke, is well known thi-oughout

tropical and sub-tropical America as the cause of roundish dry

spots on the leaves of coffee. The writers have recently
studied this fungus in the neighbourhood of Rio de Janeiro on

coffee and other plants {Eriobotrya japonica and various

Melastomaceae, Compositae and Rubiacae). There is little

douVit that .S". JlavichuH occurs naturally in the forests on

various shrubs, This origin explains the local distiibution of

the fungus, which in Brazil occurs chiefly in the coastal

regions, where it finds the heat and moisture necessary for

its development.
All attempts at further classification had been unsuccessful

owing to the sterility of the fungus. lu moist chambers the

writers have at last obtained fructifications of a typical Agaric,
the characters of which refer it to the genus Uniphalia; it ap-

parentlyconstitutes a new species (O.flavida); the resemblance

in colour and position of the Basidiomycete on the edge of the

spots as well as the occurrence in some of the spots of all

intermediate stages lietween Stilbum and Omphalia lead the

writers to consider that the former i.s merely an aliortive and

sterile stage of the latter. The absence of reproductive organs
in the sterile form is compensated by the vegetative growth of

the cells of the atrophied pileus, which l^ecomes loose and may
attach itself to other plants. This is their ordinary method

of reproduction: the Omphalia forms always require very

damp conditions such as must be rare even in forests during
the rainy .season. The persistence of great humidity is not

the only condition requisite for the development of the

Omphalia fruits: it seems that they only develop on the edges
of fresh spots, that is to say, in parts in which the mycelium is

young and well nourished.
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AGRICULTURAL EDUCATION.

AN INDIAN REPORT
II.

The fo1lo^ving general conclusions arrived at by
I>r. Coleman as regards agricultural education in

Mysore are a continuation of those which were published
in the last issue of this journal. The view put forward

in the following discussion is, in the main, that for

a successful system of education in the elementary
schools there must be co-operation between Educational

and Agricultural Departments. It is perhaps of sufficient

interest to record the fact, that this has been appreciated
for some years in the West Indies. In St. Lucia, for

instance, the primary schools are examined in

agriculture by the Agricultural Department; and in

Antigua, a system of lectures to elementary school

teachers has been provided by the agricultural side of

the Grammar School. In St. Kitts, the supervision of

nature study work in the elementary schools by the

Agricultural and Science Master attached to the

Grammar School, was advocated in 1911, but although
it received the support of the Governor, the scheme,
for fioancial reasons, did not materialize.

If we now consider the conditions prevailing in Mysore,
we can, I think, with safety say, that as regards higher
agrioiiltural education, we should guard against too ambitious

a scheme in the beginning. With that object in view, plans

have been sanctioned by Government for the opening of an

agricultural school at Bangalore, for which the present build-

ings with a few additions are to be utilized. Futhermore,
an attempt will be made to model the course on those being

given in the American agricultural high schools or the

German agricultural high schools rather than on that of an

agricultural college. Especial stress will be laid on the

practical side of instruction, and no attempt will be made to

turn out men trained in biology, chemistry, etc., only so

much instruction in these being given as appears necessary

for an intelligent understanding of the various agricultural

proce.^ses. In addition to the regular course, short courses in

the vernacular on special practical subjects will also be

provided.

This, however, should, in my opinion, be only
a beginning, and plans must be made for a great extension

of training in rural science if we are to make any real im-

pression on the agricultural population. Furthermore, some

system of vernacular instruction must be worked out. Before

this can be done, however, we must have a body of trained

men to carry on the work, and the training of such men
should be one of the functions of the central agricultural

school. It is, of course, perfectly evident that nature

study or agricultural training must depend upon and follow

the development of rural education as a whole. However,
the present

—when the question of the extension of primary
education is receiving such sympathetic and practical consid-

eration at the hands of His Highness' Government, seems

to me an opportune moment for considering the possibilities

of rural education with reference to agriculture. It would

be well, therefore, to define carefully what is and what is

not feasible in this connexion.

In the first place it is perfectly clear that the introduc-

tion of a vernacular course in agriculture into the primary
schools is quite out of the question, for the simple reason

that, even were the teachers fitted to give the requisite-

instruction, the children would be unable to assimilate it. But

as has already been pointed out, much can he done without

giving actual instruction in agriculture. It seems rather

unfortunate that the only term we have for elementary
instruction in the natural sciences is 'nature study' for, ia

the minds of many, the expression calls up the thought of

a mass of scientific twaddle and sentiment rolled into one

sickening whole. Personally, I can see no reason why such,

instruction as is suitable for the higher forms of a rural

primary school or the classes of a middle school should not be

designated as elementary rural science.

It is interesting to note, in this connexion, that

wherever we find such instruction in rural science making
real headway there is the most cordial co-operation between

the Educational and Agricultural Departments in the work.

We find this to be the case in Germany, in Canada, in the

United States and also in Japan. In India, where of all

countries it seems most eminently necessary, such co-oper-

ation has been, in most cases, conspicuous by its absence.

Any scheme for the introduction of the teaching of

elementary rural sciences into the higher classes of primary

schools, and into middle schools, should pos.sess the following

features to ensure a reasonable chance for its success:—
(a) The teachers should have a special training in

agriculture, preferably in the agricultural school of

the State.

(b) Facilities should be supplied in the way of

a suitable plot of ground for practical work.

(c) Frequent (if possible, weekly) supervision of the

work by competent inspectors or supervisors should

be provided.

Such supervising officers should, in my opinion, be

members of the staff of the Agricultural Department selected

from among the agricultural inspectors, for their knowledge
of the agricultural conditions and needs of those parts of the

State in which the schools are situated. In other words, the

work done by the Agricultural Department in educating the

adult agricultural population, and that done by the

Educational Department in educating the rising generation
should be as closely co-ordinated as possible. In this way,
I believe, would the eftectiveness of the work of both

departments be immensely increased.

The suggestion with regard to the use of supervising

officers in the way described is by no means new. We find

in Germany that the itinerant teachers working under the

Agricultural Department are expected to give advice and

assistance to the teachers of rural continuation classes who
are working under the Educational Department. The same

idea is contained in the view expressed by Dean Bailey with

regard to the peripatetic teachers quoted on page 38 of this

report. I find also that a somewhat similar suggestion has

been made by a special committee of the Board of Agricul-

ture in India (see Proceedings of the Board of Agriculture in

India, 1910, Appendix F, page 65). This committee, among
other things, suggested that the Agricultural Department

might offer its services to the Education Department to take

part in supervising the courses of instruction given at the

training institutions to primary teachers, and might be invited

to make periodical inspections of the teaching in nature study.

I would not confine the work of these itinerant officers

entirely to supervising elementary science classes in rural

schools. Their services might also be utilized for the holding

of evening classes in farm accounts, etc., for adults and, in

fact, I would have them employed very much as

the itinerant teachers in Germany are, except that,

instead of actually carrying on the work of a school.
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they would simply supervise tLe work in elementary
Tural science in some of the higher classes in existing
schools. I think that the time may very well come when
schools somewhat similar to the winter schools of Germany
may find a useful place in India also, but the time is, in my
opinion, not yet ripe. Rural education, as a whole, has
first to be developed. It is a question, however, whether
continuation classes similar to those which are proving so

popular in parts of Germany and in Japan might not be

experimented with. Here again careful supervision by
competent officers would be required. In connexion with

this work, the question of clubs among the boys for the

growing of selected crops according to improved methods on

their parents' lands, should also Vje considered.

The idea of using megass as a source of carbon for the

removal of the dark coloured substances from sugar liquids
is explained in •Sugar, for March 1914 All forms of carbon

are not of equal use for decolorizition purposes, but mega.ss
carbon has a very considerable value, and when the sugar
turnout is large, its use may be economical and result in

en;ib]ing a product to be made with non-sweating properties
and incidentally lessening the sulphur account.

CACAO IN THE PHILIPPINES.
Situated in precisely the proper geographical region for

successful cacao culture, the world has been puzzling over

the non-production of cacao in the Philippine Archipelago.
There are three or four g( od reasons for this apparent lack

of interest, or, to put it more harshly, the failure of the

Filipino planters thus far to take their stand as they could

and should among cacao producing countries.

Cacao is by no means an easily managed crop. Again,

drought and typhoons do not go well with high production
in cacao plantations. Moreover, any crop left for the most

part uncared for, so that fungus diseases and insect pests
are allowed to do their worst upon the branches, leaves,

flowers and fruits, is almost certain to develop a very large
number of enemies, which militate against anything like

financial success in its culture.

There is certainly a good market for all the cacao the

Filipino planters can produce, for, being one of the staple

crops of the world, and having comparatively few fluctu-

ations in price in the wholesale market, the planter runs no

risks in the way of overproduction, or dangers from long

storage of the raw product before the sale thereof. In other

words, the Filipino planter has a hungry market to be fed:

the local market is keen but practically beneath his notice;

both America and Europe can swallow up a few thousand

tons without in any way affecting the demand, or the

average wholesale price.

Just recently a simple and rapid method of propagating
cacao by buddage has been worked out by the horticulturist

of this Bureau. While shield budding will not revolutionize

cacao culture, it will do more than any other method has

ever done toward standardizing the varieties of cacao, i.e.,

it will make possible the regulation of the varieties grown
on any given plantation in any country. At present three to

five types vrith numerous modifications and hybrids between
them are found on every large cacao estate; the seeds from
these different varieties naturally have different requirements
as to fermentation, drying, etc

,
and therefore, standardization

of output has been almost impossible. By following the new

method now placed before the public in this number of the
Review, the planter can select his variety, and at the same^
time propagate from his most prolific trees of that variety,
so that within two years from placing of the buds he will
have changed his plantation from a haphazard mixture of
several varieties, and from a collection of good, bad, and
indifferent trees to a regulated plantation having one, two or
three varieties, all the trees of which are known to be heavy
producers. This means that the planter can not only assure
himself of heavy crops, other things being equal, but he
can be a producer of the best Criollo, for instance, and put
upon the market only cacao of recognized merit, entirely free
from admixture of indifferent or low-grade beans'.

In the fiscal year 1912, 982,937 kilos, of crude cacao
were imported into the Philippine Islands for local

manufacture, or rather use; besides this, some 21,370 kilos.
of prepared or manufactured cacao and chocolate were im-

ported here; the total value of cacao and cacao products (not
including cicao butter) was P646,834, as against P.523,870,
in 1911; and on top of these rather large figures we should

place a good portion of the 1,000 tons of peanuts (mostly
from China) imported in 1912, for in local practice the crude
'bean' is adulterated rather heavily with peanuts. This
means that P800,000 worth of cacao with its 'mixtures' was
consumed here that year

—a very good opening for the local

producer, even without considering the excellent export
opportunities.

The Philippine planter now has an opportunity to acquire
not only an -unviable reputation as a cacao producer, but
with careful attention to the details of modern cacao culture
he can have a large income with little outlay; and once
familiar with the characteristics and whims of the plant, he
will probably forsake a number of heretofore more or less

popular crops for one which is now coming to be recognized
as one of the most interesting and highly profitable crops of

the Tropics. fThe Philippine Agricultural Revieii.\ Vol. VII,
No. 1.)

Agricultural Industries in the Straits Settle-
ments, 1912.—The following particulars respecting the

agiicukuial industries in the Straits Settlements in 1912, are

abstracte<l from Colonial Reports
—Annual, No. 789:—

The area undei' Para rubber increased very considerably
in Malacca, and also to some extent in the island of Singa-

pore: in Malacca it was 80,-124 acres in 1911, and it is now
ll-j,000 acres. By the side of this increase, there has in

Malacca been also an increase in land under tapioca amount-

ing to no less than •52'3 per cent.; for the 10,926 acres of

1911 have become 16,643 acres. Formerly the cultivation

of tapioca in Malacca was on the decrease, and old tapioca
land in 1909 was being put under rubber; but the need of

a catch crop to young rubber begaii in 1911 io cause

a recovery of the lost area. In spite of the fall in prices,

rubber continued highly remunerative both to proprietors
and labourers. Nutmeg and clove cultivation has in many
allotments in the Northern Settlement been abandoned on

account of the higher rates for labour and the fall of the

prices of these products. The extension of pine apple
cultivation in the Singapore island continues, the crop being
a catch crop to rubber, and the fruits fin. ling a ready sale at the

canning factories at Singapore. These canning factories also

draw pines to some extent from outside the colony. Coco-

nut plantations have i)iorea?ed slightly in .Singapore island

and in Province Wellesley. The Mancliurian soy bean, tried

in Singapore, proved useless for the^country.
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MARKET REPORTS.

London.—Thb Wkst India Committke Cikculak,

April ;. 1914; Messrs. E. A. de Pass iV- Co., March

27, 1914.

Akrowroot—2|d. to 4|ci.

Balata—Sheet," 2/10; block, 1/10| per lb.

Beeswax—£9 5s.

Cacao—Trinidad, 61/- to 67/- per cwb. ; Grenada, 54/-

to 61/-; Jamaica, 55/- to 62/-.

OoFiEE— Jamaica, 53/6 to 78/-.
OopRA—West Indian, £28 per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 17hd. to 21t^

Fbuit—No quotations.
Fustic—No quotations.
Ginger—Ver}' quiet, 33/- to 60/-.

Isinglass—No quotations.
Honey—No quotations.
Lime Juice—Uaw, 1/2 ti > 1/9; concentrated, £31 to £32 10s. ;

otto of limes (hand-pressed), 9/.

Logwood—No quotations.
Mace— 1/5 to 2/6.
Nutmegs—4id. to Gd.

Pimento— l;rf. to 2(1.

Rubber—Para, fine hard, 2/ll|; fine soft, 2/lli; Castilloa,

1/9 per lb.

Rum—Jamaica, 2/3 to 5/-.

New York.— Messrs. QiLLBSPiR Bros. >b Co., March

20, 1914.

Cacao—Caracas, 12c. to 14jc. ; Grenada, 12^c. to 13c. ;

Trinidad, 12J>c. to 13c.; Jamaica, 12c. to 12^c.
Coco-nuts—Jamaica, selecis. $27-00 to $2900; Trinidad

selects $31-00 to $3200; culls, $15 00 to $16-00.
Coffee—Jamaica, 10c. to 14ic. per lb.

Ginger— Sic. to lOic. per lb.

Goat Skins—Jamaica, 48c. to 50c.

dos, 45c. to 48c.; St. Thomas
45c. per lb.

Qkape Fruit—Jamaica, $1-50 to $2-25.

LlUES—No quotations.
Haoe—50c. to 53c. per lb.

Nutmegs—llO's, 12Jc.
Oranges—Jamaica, $1-25 to $1-75.

Pimento—4c. to 4jc. per lb.

Sugar—Centrifugals, 96*, 2-9Sc. per lb.; Muscovados, 89"

2-54c. ; Molasses, 89°. 2-33c. per ft., all duty paid

.
; Antigua and Barba-
and St. Kitts, 42c. to

Trinidad,— Mesirs. Gordon, Grant dc Co., April 13,

1914.

Oaoao—Venezuelan, §11-50; Trinidad, $U-25 to $11-60.
Oooo-NUT Oil—9oc. per Imperial gallon.
Coffee—Venezuelan, 14c. per lb.

Copra—$4-80 per 100 lb.

Dhal—$5 75.

Onions—J3 00 to $3 30 per 100 lb.

Peas, Split—$5 80 per bag.
Potatoes—English, $3-00 to $3-25 per 100 lb.

UiOE—Yellow, $5-50 to $5-60; White, $4-90 to So'CO

per bag.
StiSAR—American crnshed. no qaotations.

Barbados,—Messrs. James A. Lynch <b Co., Ltd.,

April 14, 1914; Messrs. T. S. Garraway &
Co., April 8, 1914.

Arrowroot— $4-00 to $5-50 per 100 lb.

Oaoao—$1200 to $13-27 per 100 lb.

Coco-nuts— -81500.
Hat—$1 50 to $1-60 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $4800
to $50 00; Sulphate of ammonia, $8200 h> $85-00
per ton

Molasses—No Quotations.

Onions—$2-60 to §4-50 per 100 tt.

Pbas, Split—$6 00 per bag of 210 lb.; Canada, $4-25.
Potatoes—Nova Scotia, $200 to S3 04 per 160 lb.

Rice—Ballam, $520 to $5-30 per 190 lb.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $3 04 per 100 lb.

British Guiana.—Messrs. Wieting i Richtkr, April

11, 1914; Messrs. Sandbach, Parker & Co.,

April 11, 1914.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers aa issued, price Is. each. Post free, Is. 2d;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each
;
Post free 2s. 8rf, where;complete. (Ill, 3.

IV. 3; and V, 2 and 3 are out of print.)

Volume XIII, Nos. 1 and 2. No. 3:—Containing Papers on Rubber: Rubber Experiments in Trinidad and

Tobago, by A. E. Collens; Rubber Experiments in British Guiana, b)' Professor Harrison and othersj

Castilloa Rubber in Dominica, by Joseph .Jones and G. A. Jones; Motes on Cultivation of Para Rubber,

by F. Evans; Note on the Present Position of Rubber in Grenada, by G. G. Auchinleck, B.Sc
, F.C.S.;

Rubber Cultivation, by Dr. P. J. S. Cramer; Miscell.^neous: Forestry in Trinidad, by C. S. Rogers;
A Method of Estimating Calcium Carbonate in Soils, by H. S. Shrewsbury, F.I.C.; Milking Capacities

of the Trinidad Government Farm Cows, by Herbert L. Shrewsbury'; The Profitable Breeding of Horses,

by J. L. Shannon, D.V.M.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries -of the results of the experiment work

on sngar-cane and manures, the full oflBcial reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2rf.; in 1901, No. 13, price 4rf.; (17) General Treatment of Fungoid Peats. Price 4f(.

in 1902, No. 19, price 4d.; in 1903, No. 26, price 4'/.; (18) Recipes for Cooking West Indian Yams. Price 2d.

in 1904, No. 32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbadoe, (28) Barbados and Porto Rico Molasses. Price 3d.

In 1903-5, No. 40, price 6(<
;
in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1905-7, No. 49, price 6rf.
;
in 1906-8, No. 59, price 6 J.

; (35) Information in regard to Agricultural Banks. Price id.

In 1907-9, No. 62, price 6d. ; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (4l) Tobago, Hints to Settlers. Price 6d.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1902-3, No. 27, price 2d.; in 19U3-4, No. 33, price id.; tions. Price 2d.

in 1904-5, No. 39, price id. ; in 1905-6, No. 46, price id.
; (54) Fungas Diseases of Cacao and Sanitation of Cacao Orchards.

in 1906-7, No. 50, price id.
;
in 1907-8, No. 56, price id. ; Price id.

in 1908-9, No. 63, price 6d.
; in 1909-10, No. 67, price 6c/. (55) Millions and Mosquitos. Price 3d.

Manurial Experiments with Sugar-cane in the Leeward Islands, (58) Insect Pests of Cacao. Price id.

in 1902-3, No. 30. price id.; in 1903-4, No. 36, price id.; (60) Cotton Gins, How to Erect and Work Them. Price id.

In 1904-5, No. 42, price id.; in 1905-6, No. 47, price id.; (61) The Grafting of Cacao. Price id.

in 1906-7, No. 51, price id.; in 1907-8, No. 57, price 4rf.
; (65) Hints for School Gardens, Fourth Edition.

in 1908-9. No. 64, price id. ;
in 1909-10, No. 68, price id. (69) Hints to Settlers m St. Lucia. Price 6d.

Sugar-cane Experiments in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

in 1910-11, price Is.
;
in 1911-12, price Is. (72) Lime Cultivation in the West Indies. Price 9rf.

General. ^73) Root Borers and other Grubs in West Indian Soils.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price Price 6d.

id. ;
Part II.

, price id.

The above will be supplied post free for an additional charge of Ji. for the pamphlets marked 2d., Id. for thosa

marked id., and lU. for Nos. 40, 41, 44, 45, 49. 59, 62, 63, 67 and 69. Postage for No. 71, id.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made is

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia

3i. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, an

ieaued —Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.

All applications for copies are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :

—
London: Messrs. Dulad & Co., 37, Soho Square, W. St. Vincent: Mr. J. B. Bonadie, "Times" Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau.

Street, Kingston. Jlontserrat : Mr. W. Robson, Botanic Station.

5rittsAG^uiana.-THE 'Daily Chronicle' Office, Georgetown. Ana<jua: Mr. S. D. Malonb, St. John's.

Trinidad: Messrs. Muir-Marshall & Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aobnoy, BasseteM«,

Tobago : Mr. C. L. Plaoemann, Scarborough. JJevit : Messrs. Hcwell, Bros., Charles^own.

Grenada : Messrs. Thos. Lawlor & Co. St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Disscived Peruvian Guano- - ^q'" sugar-caae and general use

Ohlendorflf's Special Sugar-cane Manure

OhlendorfT's Special Cocoa Manure

©hiendorfi''s Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and all other high-class Fertilizers,

APPLI TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-OONTINENTAL (LATE OHLENDORFF'S) GDANO WORKS

London Agency : Dock House, Billiter Street, London, E.O.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

PURE RAW
Linseed Oil

Stocked in casks or in cases of 10 gallons each,

Special qvotations made for cxyort trade

on application to:—
THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN

DULAU & CO., LTD.
(ESTaBLlSHBD 1792.)

ENGLISH & FOREIBN PUBLISHERS & BOOKSELLERS,

Agricultura], Botanical, Zoological, Entomo-
logical and Economic Subjects

a Speciality.

JUST ISSUED.

WEST INDIAN BULLETIN-
(Vol. XIV, No. 1.)

A large stock in all languages always on Land. Write
for monthly lists and .special catalogues. Post free on

application.
&7 Soho Square, London. W.,

(339) England.

Containing papers on pe.vsant agricultuke in the
WE.sT iXDiE.'i: (1) Introductory paper

—Efforts in Aid of

Peasant Agriculture in the West Indies, by Francis Watts,
C.M.G

, D.Sc, F.I C, F.C.S'; (2) Government Schemes of

Land Setilement in Grenada and the Grenadines, by Gilbert

Auchinleck, B.Sc, F.C.S.; G. Whitfield Smith, F.L.S., and
Walter Bertrand; (3) Method of Working Small Holdings
under the Land Settlement Scheme in St. Vincent, by W. N.

S^nds, F.L.S., (4) Agricultural Credit in the West Indies,

by W. R. Dunlop;' together with the St. Vincent Credit

Ordinance, 1913, and Report on working of the same, by
Robert M. Anderson.

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbado?.
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDI
TO

Panama Canal, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & LaGuaira: and Demerara),

Puerto Colombia. Cartagena, Colon (for Panama Canal and Pacific Ports), Jamaica,

Antilla & New York ^for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts, Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Brazil, Urugg^ay & Argentina,
\'ia Spain, Poi tugal. Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, 02^i\2kry Islaxvds, M»deir».
%:

YACHTING CRUISES by
" ARCADIAN "

to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,
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The Budding of Cacao,

iLiRING a recent visit to the (Jovernment

Experiment Station at Trinidad, the atten-

^tion of the writer was directed to several

rows of cacao plants in bamboo pots, which had been

successfully budded. The spectacle of the healthy

growing shoots on the brown leafless stocks would be

sufficiently pleasing and interesting under most circum-

stances from a horticultural point of view alone, but at

the present time, when uniformity and good quality

figure so prominently on the market as the essential

requirements of the cacixo industry, the botanical

features of this form of propagation fade before the

economic. It will be well, however, before proceeding
to discuss the commercial significance of cacao budding,
to present, in brief outline, the work that has been

done and the success that has been attained

iu this direction during the past year or two in

the West Indies and elsewhere.

It may be remembered that during 1912, articles

appeared in this journal which signalized the suc-

cessful budding of the mango and avocado pear in

St. Lucia and Dominica, and the result of this

work may be taken as having provided encouragement
for the still greater achievement attained during
the same year in Dominica in the matter of

budding cacao. The method principally employed in

Dominica was patch-budding (which had proved
successful for the mango), but whilst the experiments
showed that budding in bamboo pots could be success-

ful, it was ibund to be by no means easy, and much
remained to be learned by further observation and

experiment; especially was this the case with re-

gard to the T-method of budding. In Trinidad

and Dominica, the success which has already been

achieved has arisen slowly, and it has been found that

good results depend largely upon the experience of the

operators. In both these Colonies, the Departments of

Agriculture maintain a decidedly optimistic attitude

towards the possibilities ahe;id of budding cacao, and

there seems little doubt but that the operation will

soon find itself included in estate practice.

On another page of this issue will be found a short

article describing the budding operation as carried on

in the Philippines. In this territory, the vegetative

form of propagating cacao by budding has met with re-

markable success. Over 90 per cent.of the stocks budded



146 THE AGEICULTURAL NEWS. May 9, 1914.

by the T-method were successful in a recent experi-

ment: and although this work was done under nursery

conditions, it seems improbable that with reasonable

care it would be less satisfactory in practice. It is

confidently believed that no cacao grower who has

acquired the art of shield-budding, and who follows

the instructions given in the article referred to above

would hereafter have to crop a heterogenous lot of

seedling trees. In the editorial which preceded the

special article under consideration, we are told that

'by following the new method now placed before the

public .... the planter can select his variety and

at the same time propagate from his most prolific

trees of that variety, so that within two years from

placing of his buds, he will have changed his planta-

tion from a haphazard mixture of several varieties and

from a collection of good, bad and indifferent trees to

a regulated plantation, having one, two or three

varieties, all the trees of which are known to be heavy

producers.'

The significance of this uniformity can be easily

imagined. Instead of having one tree bearing 200 pods,

and another near by with perhaps only ten, both will

be prolific.
This is certain, for it has been proved in

Trinidad that the degree of prolificacy of individual

trees is constant from year to year and probably

hereditary. The degree of prolificacy can therefore

without fail be maintained by vegetative propagation.

Again, another very important aspect is that by

increasing the average yield per tree, the same crop

can be obtained from a smaller area of land than

hitherto, which is a very significant matter in relation

to cacao as a crop for the peasant proprietor. Lastly,

there is the benefit which will be derived through the

improved uniformity in the quality of the beans; this

Avill simplify fermentation and most certainly lead to

higher prices being obtained on the American and

European markets.

Whereas grafting by approach
—which has until

lately figured as the only satisfactory way of propa-

gating cacao vegetatively
—

presents difficulties in

connexion with estate work, the new method of budding
seems to be perfectly applicable. The land is cleared

in the ordinary way, the seed of any hardy variety

planted at the usual distances, and when the seedlings

are about a year old, the operators
—boys who have

been specially trained—are sent round with freshly

obtained material from selected trees and the operation

performed. There are no stages to be built around

the trees, and no special watering is required as in the

case of grafting by approach.

The question of getting the skilled labour has to

be considered, but this need offer no anxiety since it

requires but a few weeks for boys and women to become

expert at the work, under proper supervision. It would

seem desirable for the various Experiment Stations to

give special attention to the training of youths in the

shield-budding of cacao. It might be possible, in fact,

to arrange a series of short courses at the Scatioas to

which estates could send any one of their employees for

the purpose of getting proper instruction. Again, the

secondary and elementary schools which have gardens
should pay special attention to the matter. Even if

the practical instruction which it may be found possible

to give does not iuimediately find application in practice,

the importance of the matter will have been emphasized
and a larger circle made familiar with the existence of

the method and its great possibilities in the develop-
ment of the cacao-growing industry.

SUGAR INDUSTRY.

A SUCCESSFUL METHOD OF TRANS-
PORTING CANE CUTTINGS.

Although the method of shipping cane cuttings in damp
charcoal has been known for many years, there has always
been considerable risk involved on account of the time

occupied by the transportation to distant countries. With
a view to overcoming this difficulty, this Department last

year decided to try the experiment of shipping cane cuttings
in damp charcoal (1 fi). charcoal, i oz. water) to India by
parcel post, thereby lessening the time of transportation.
On account of the maximum weight which is allowed in

sending by parcel post, being 11 ft)., it was found necessary
to have special tins constructed, and to reduce to a minimum
the size of the cine cuttings. The light tins employed
measured 18 inches X 4 inches x 4 inches, and cuttings were
selected having the nodes moderately close together, thereby

getting a good number of buds per cutting with a minimum
bulk of cane.

The time taken during the transportation was only six

weeks. On its arrival in India, the case of cuttings was

opened immediately, and the following observations on the

condition of the cuttings were recorded: Many of the buds
had already sprouted, the sprouts varying from i-inch to

2 to .3 inches in length. In a few cases rootlets had devel-

oped 1 to 2 inches long. These looked in perfect condition

and were unbroken and undamaged. The canes themselves

were perfectly healthy in appearance, not in the least dried

or shrivelled up, quite hard and bright in colour.

The cuttings were planted out at once and in a later

communication from the Agricultural Chemist, Assam, it

was stated that the cuttings had all germinated and were

doing well.

As an interesting extension of the experiment, this

Department requested the Indian authorities to reciprocate
the trial by forwarding cuttings of any good Indian cane by
the same method to the West Indies. The cuttings of
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a variety known as 'Dacca Clandari' have recently been

received at this Ottice in good condition and forwarded to

Antigua where their germination capacities will be tested.

It is interesting to add that this Indian cane is descrilied as

a very free tillerer, good cropper, and of high quality.

AN ELECTRICALLY DRIVEN CANE MILL.

Within a short distance of Havana, the Kelvin

Engineering Company have installed at Ingenio

Amistad, an electrical appliance for operating an

eighteen roller sugar-cane mill. The plant is described

in the Louisiana Planter (March 21, 1914-), from

which source the following information has been

taken:—
The shape of the factory building is nearly square.

The old mills are located along one side, each one directly

in front of the other, and to accommodate the two new

mills an extension was built out from one end so that all are

in a continuous line. There are no cross carriers except
those for taking the bagasse to the boilers. These are located

behind the milling plants and partly in an ell which projects

from the opposite end of the building at right angles to the

mill house.

The boiler machinery, crystallizers and centrifugals are in

the centre of the factory; the refinery in the corner diagonally

opposite from the mills; the filter presses are diagonally
across from the boilers; and the electric generating plant

is between the miter presses and the mills on two sides,

and between the efJects and the front of the building on the

other two.

This plant consists of three Westinghouse generators

directly driven by Parsons turbines, each one rated at 1,000

K.V.A. and supplying a three phase current at 440 volts.

Onlj' two of these generators are needed for the operation of

the factory, the third simply being held in reserve. The

generators together with the e.xciters, switchboards and other

incidental machinery, are mounted on a huge concrete base

or platform, from which a view of the greater part of the

factory may be had. The turbines take steam at a pressure

of lOO R). and exhaust against a back pressure of SBb., this

exhaust vapour being employed as usual in the boiling of the

multiple effects and pans.

The first six motors for driving the mills (a separate

motor for each mill and the crusher) are of the induction type,

43.5 R.P.M., rated at 200 H.P., and operate at 440 volts.

The seventh motor, which drives the last mill, is rated at 2-50

U V. The principal reason for making all the first six motors

of the same size, though they are driving a crusher and mills

of ditt'erent size?, was to allow ample power for any emergency
and also to cut down the stock of spare parts that must be

carried.

Each motor is set alongside the bedplate of the steam

engine that formerly drove the mill, and imparts motion to

the old engine shaft by means of a herring-bone pinion and

gear, which gives a reduction of 10 to 1, thus driving the

main pinion of the mill gearing at about 40 R. P. M. In

connexion with each motor car is a speed regulator, which

allows a reduction from the maximum of 20 per cent. We
did not see these regulators used, as the mills were working

very smoothly, but we were told that by slowing down the

mills and then speeding them up again, It is easy to make
them take a chunk of bagasse that would ordinarily give

trouble.

The claims made for electric installations in general are
the elimination of the immense amount of radiating surface
in the labyrinth of steam pipes that fill so many houses, and
the consequent saving of a very considerable quantity of

heat; the .saving of transmission losses in belting by directly

driving such machines as centrifugals, etc.; elimination of

leaky joints in steam pipes that help to keep the floors and

platforms wet and dirty; ease and cheapness of the annual

overhauling of the motors, generators and power pumps;
increased space and simplicity inside the factory due to the

absence of steam pii'ing; economy of heat in replacing small

direct acting steam pumps by those driven electrically
—

these and many others.

THE MANUFACTURE OF 'HABITANT'

RUM IN GUADELOUPE.
From the earliest colonial days until the establishment

of the first sugar central in 1^62, rum and sugar were
manufactured in Guadeloupe by each plantation owner upon
his premises, but as the number of centrals increased, the

planter found home manufacture attended with such expendi-
ture that he could not compete with the sugar centrals or

factories. Upon the fiat, low lying island of Grande Terre,
where large areas of cane lands are in close proximity, most
of the sugar centrals have been erected, and planters in the

neighbourhood of these have found it more to their advantage
to grow sugarcane and sell it to the centrals than to manu-
facture sugar themselves. Upon the Island of Guideloupe
proper, with its abrupt slopes, great valleys and hills, and
such small areas of level lands, widely separated, the locatioit

of centrals near sufficient quantities of cane was difficult,

the centrals are few in number and small in output.

Many of the planters, however, unable to sell their cane or tc

compete in the manufacture, undertook the manufacture of

a rum known to the Colonials as rhum, or 'habitant' rum,
made from the pure juice of the crushed cine. This was very

profitable at first, but in a short time the centrals began the

manufacture of 'tafia', a rum made from the 'melasse'

left after the sugar had been extracted from the cane juice.
This rum, because of the cheaper cost of production, under-
sold the rum of the small distiller, and commanded the

market both at home and abroad. To relieve the small

distiller, the Colonial Government, in December 1888,

passed a law which provided that rum made on a plantation
from pure cane juice, obtained from cane grown and
harvested thereon, should receive a rebate of 30 per cent.

of the excise tax if consumed within the colony. This

rebate, costing the colony in nine years £113,000, made
such inroads in the Colonial revenues, that, through the

efforts of the Government, an agreement, which still obtains,
was made between the centrals and the small distillers, by
which all rum made by the former was to be exported,
while the rum made by the latter was to be sold primarily
for local consumption, and only the excess exported. The
law of December 1888 was repealed in 1898, and only
'habitant' rum is consumed in the colony. Of a total of

2,788,000 gallons of rum exported in 1911, 2,628,000

gallons were made and exported by the centrals, and

160,000 gallons by the small distillers. [Jcvrval of tkn

Royal Society of Arts, for April 3, 1914.)
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FRUIT AND FRUIT TREES.

RECENT WORK ON THE BUDDING
OF CACAO.

Although a considerable amount of work has been done

on the vegetative propagation of cacao, especially in Dominica

where attempts to graft by approach and to propagate by

means of patch budding have met vpith considerable success, it

is only quite recently that the process of budding known as

shield or Thudding has answered satisfactorily. This has

occurred in the PhiHppine Islands; and a paper on the results

that have been achieved, appears in the Pliiiijipine Agricul-

tural Review, for January 19K.
It is stated in this that the results, so far attained with

this kind of budding, have been so uniformly satisfactory on

a small scale that it seems highly improbable that the results

in larger practice will be different, and it is confidently

believed that no cacao jirower who has acquired the art of

shield-buddine, and who follows the instruction given in the

following paragraphs need hereafter crop a heterogenous lot

of .'Aeedling trees. He can work over his entire estate to any

single desirable variety, and every budded tree will bear

cacao of exactly the same quality. The operation itself is

simple, requires a minimum of propagating material, and is

easily and rapidly performed.
After e:vplaining the principles of vegetative propaga-

tion and the preparation of grafting wax and tape, the

author gives the following instructions:—
'The budding operations should be performed in the

following order: First make a virtical incision in the stock,

about 15 to 20 centimetres above the ground: then, at the

lower end of this incision, make a horizontal cut so that the

resulting wound resembles an inverted x; then, in order to

facilitate the insertion of the bud, make a sloping cut upward,

below the horizontal cut, and also lift the bark

by passing the point of the blade under the bark

upward along the vertical incision,
"

loosening the bark

sufficiently to allow the bud to slip into place easily; now cut

a bud not less than 4 centimetres long, by passing the knife

diagonalh; under the bud, taking special care that it is not cut

too thin and that the tissues do not split or tear, which is liable

to occur if the knife is dull or if it is held at too great an angle

to the bud stick; as a further precaution it is well to hold

the tip end of the bud stick toward the body in the act of

cutting the bud; now insert the bud and tie firmly, without

strangling, with waxed tape, beginniog at the point of

insertion and covering the entire incision so that no water

can enter.

'Fourteen to eighteen days after the buds are inserted,

the buds should be examined, and where they have taken,

the tape should be unwrapped to below the leaf scar and the

stock should be "lopped" about 10 centimetres above the bud.

This is done by cutting through the stock about one-half to

two-thirds with a knife or a pruning saw and bending

the tops over. The budded plants should hereafter be

examined once every ten days and all wild sprouts on the

stock rubbed off. This work is most important, for if it is

not attended to, the stock sprouts rapidly gain the upper

hand at the expense of the bud, which frequently under .such

circumstances fails to grow at all. When the bud has made

a growth of 30 or more centimetres, according to the size of

the stock, and the wood is well ripened, cut off the stock

immediately above the bud union. Paint the wound care-

fully with white lead or some other oil paint in order

to exclude borers and fungi. If the buds fail to make

straight upright growths they should be staked and tied;

split bamboo stakes are very serviceable for this purpose.

'Large seedlings may, of course, be top-worked by

heading them back and budding the young sprouts.'

CACAO FERMENTATION IN TRINIDAD.
In the March issue of Tnqjioil Life, Mr, Arthur W.

Knapp, 1j.Sc ,
of the firm of Messrs. Cadbury, Ltd., publishes

his observations on the practice of cacao fermentation in

Trinidad. It is the opinion of the writer that too much
attention is given to making the cacao look right; it would be

an advantage to manufacturers if they could encourage more

attention being given to the real internal quality of the bean.

In the article under consideration the importance of fermenta-

tion is shown by a table containing the comparative charac-

teristics of dried beans and fermented beans. When dried

unfermented beans are roasted the product is inferior to the

roasted fermented beans in all respects. An experiment was

conducted to find out the losses which occurred during fermen-

tation, and it was found that whilst the fermented CrioUo

beans were 2 per cent, heavier than the dried, the fermented

Calabacillo beans were nearly .5 per cent, lighter than the

dried; that contrary to expectation, there was on fermentation

a loss of butter in the shelled beans. This butter bad not

passed intM i lie shell.

The gpn. I -il conditions for good fermentation arr:(l) the

mass of beai s must be kept warm; (2) the mass of beans

must be moi.-,L but not wet; (3) in the later stages there

must be suffi'-ient air; (4) the boxes must be kept clean.

The article concludes with an account of sweating boxes,

their material, position and construction. An essential

feature of the construction is that the air must circulate

freely around them. To ensure this condition the boxes

should be raised above the ground and a space shonld be left

between the vfall of the building and the side of the box

thus forming a double wall with an air space.

THREE NEW NUTS.
In an article in the Journal of Heredity, the editor calls

attention to the popularity in the American markets of three

new edible nuts.

The best known of these is probably the Pili nut of the

Philippines, which is now commonly sold throughout the

United States at about 2.5c. per lb., although it has been

in trade for only a few years. It would seem that the Pili

nuts of commerce are the fruit of Canarium ovatum and G.

luzonicum, of the Philippines, and to a slight e.xtent of C.

commune of the Dutch East Indies, belonging to the natural

order Burseiaceae. In addition to the nuts, these trees yield

a valuable re.sin, the 'gum elemi' of the Pharmacopeia.
Somewhat similar to the Pili nut is the second kind,

the Paradise nut, a near relative of the more common Brazil

nut. It is grown in Brazil, Venezuela and Guiana. Its

botanical genus is Lecythis, and it is probable that fruit from

several different species of this genus are shipped to America.

It is interesting to note that this plant belongs to the same

natural order as the Canon Ball tree {Couroiqntaij'danensis),

The paradise nut contains generally about 39 per cent, of oil.

Lastly, the third nut which is referred to in the article

under consideration is the tjueensland nut {Maradamia

ternifolia) of the order l^roteaceae. Small shipments made

from Queensland to London are said to have brought 125,

per R. on the Covent Garden Market.
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NUTRITION. MANURES AND MANURING.

THE PROPER DIET IN THE TROPICS.

The Experiment Station Record, Vol. XXX,
No. 3, publishes the following conclusions ai'rived at

by Dr. A. C. Eustis, on the subject of human nutrition

in the Tropics. The paper appears ih full in the Amer-
ican Journal of Tropical Diseases (1913) Xo. 4:—

The author holds that there is greater danger from an

excessive use of meat in tropical than in temperate regions,

Vjecause 'ptomaines', which may be produced from undigested
meat by the action of putrifactive bacteria in the colon,

and whicli under ordinary conditions would be 'rendered

inert by the liver cells', would not, in his opinion, be so

taken care of where there is little severe exercise, as is the

case with most residents in warm regions
He believes further, that in such regions 'there is Httle

need of internal combustion to maintain the body temperature.'
Similar arguments are given against the use of alcohol.

In the author's opinion, not more than 40 gm. of

protein per day should be eaten in the Tropic.". He believes

that the energy value of the daily diet should be from

2,000 to 2,500 calories, depending upon the muscular work

done, fats being taken in moderation and the energy supplied

largely from carbohydrates: that vegetable proteids are

preferable to animal proteids; and that the diet should contain

an abundance of fruits and vegetables.

The desirability of limiting the amount of meat in the

diet is illustrated by a case cited, in which .symptoms of

toxemia in a patient were overcome by reducing the meat

consumption, and which the author considers typical of many
which he states have come under his observation.

COTTON-SEED MEAL FOR HENS.
The Mississippi Station Bulletin recently reports

on the value of cotton-seed meal for laying hens This

is also noted in the Experiment Station Record (Vol.

XXX, No. ',).

This bulletin is a preliminary report of experiments in

progress. Ilesults of six months' work tend to show 'that

cotton-seed meal used as the chief source of protein is

palatable to fowls, and that when fed judiciously on it they
will produce eggs; that hens fed on cotton-seed will produce

eggs when eggs are highest in price; that as far as can be

determined, the general condition of the cottonseed meal-fed

fowl-, seem just as good as the condition of those fed on beef

scrap; that the tendency was to lose flesh and not get over-fat,

although the fowls were allowed access to the feed at all

times; and that there is a good margin of profit from hens

when given a properly balanced ration.'

FEEDING EXPERIMENTS WITH CASSAVA.
The same journal contains an interesting note on

the value of cassava as a foodstuff for pigs:
—

Four pigs two and a half years old each fed a daily
ration of 2 02 kg. of cassava, 2 kg. of a mixture of

bran and low grade flour, 1'6 kg. of mangels, and
0"1S kg. of meat meal for seventy-seven days made a daily

gain per head of 0.53 kg. (117 Bi,). In another test five pigs
each fed a daily ration of r47 kg. of cassava, 1'47 kg. of

the bran-flour mixture and 4'99 kg. of skim milk for fifty-

eight days, made a daily gain per head of 0'67 kg., and
a similar lot 0G2 kg. per head. Methods and results of

analyses of cassava by J. Van Buggenhout et al. are given.

THE MANURING OF MEALIES.
The appearance of a recent text-book on maize, which

was reviewed in this journal. Vol. XIII, p. 141, where the

question of manuring is discussed, makes the occurrence in

Tropical Lifo (March 1914) of an article having the above
title most opportune. In this article, Mr. A. Gordon
Howitt, B.Sc, recommends the employment of what is known
as the 'A' and slag mixture. The 'A' mixture is composed as

follows: bone meal, 1,250 ft).; superphosphate, 500 lb.;

muriate of potash, 250 IIj., making in all 2,000 lb. The slag-
mixture is composed of basic slag, 1,000 Bo.; bone meal,
750 R.; muriate of potash, 250 tti.—making in all 2,000 tt>.

It is recommended that a dressing of 200 lb. per acre of the
'A' mixture would be .sufficient, and this would cost about
13.S. 6rf. per acre. The slag mixture should be applied at

the same rate.

The importance of potash as a constituent of manurial

mixtures for maize is shown by the results of an experiment
in which manures were applied to plots of maize according
to the following arrangement; plot I—no manure: plot II—
100 It), bone meal, 100 ft), of superphosphate, no potash;

plot III— 125 ft), bone meal, 50 ft), superphosphate, 25 lb.

muriate of potash. The not profit on the no-potash plot

(plot II) was 14s. 9(Z.: the net profit on the plot which
received potash (plot III) was 41s. l^d. This experiment
was carried out in Natal on soil of a very uniform character.

Each plot was A-acre in area.

A NEW FERTILIZER :

MOLASSED SUPERPHOSPHATE.
Considerable efforts have been made in the past to

utilize the residues from the distillation of molasses either

by drying the material or by mixing it with other substances.

So far, these efforts have proved unsuccessful, as the product
has always been hygroscopic, and factories have therefore

been compelled to concentrate and ignite their residues to

recover the potash contained therein, or sell them in a con-

centrated condition to cyan amide works, which recover not

only the potash but also 60 to 70 per cent, of the nitrogen
as potassium cyanide and ammonium chloride. Even in

these cases a large percentage of nitrogen and the whole of

the organic matter are lost, and a search has been made-

to find some substance which could be suitably mixed

with the residues and so obviate these losses. According to

the Monthly Bulletin of Agrindtvral Intelligence and

Plant Diseases, for March 1914, it has been found that the

acid phosphates of betaine (betaine occurs in beet molasses)

is not hygroscopic. It is stated that a friable, non hygroscopic

product is obtained when the residues from the molasses are-

treated with an amount of phosphoric acid and then dried.

Better results still were obtained when the residues were

mixed with superphosphates and the mixture heated for

a short time at 108°C. (226°F ). The material thus prepared

is friable, keeps well, and is easy to apply. The product

does not damage sacks and has the advantage over othe?

fertilizers of providing humus material as a basis for bacteria!

development in the soil. Molassed superphosphate, obtained

by mixing 3 parts of superphosphate with 2| parts of

concentrated residues, contains 2 25 per cent, of nitrogen,

6 33 per cent, of potash, and 11-53 per cent of citrate-

soluble phosphoric acid (8 48 per cent.) water soluble. It

has 30 per cent, of undecomposed organic substance.
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolscenholme and Holland, of Liverpool,

write as follows, under date April 20, with reference

bo the sales of West Indian Sea Island cotton:—
Since our last report between 250 and .300 bales of

West Indian Sea Island cotton have been sold, including

Antigua 19(/. to 22c?., with a few super-fine bags at 2-W.;

St. Kitts and Xevia \9d. to 20d., Barbados 20i(/., Tortola,

St.^ Eustatius, Barbuda and Montserrat IHd. to 16W.
Prices for the finer sorts remain very firm, but the

medium and lower qualities are pressed for sale and buyers

are indifferent.

Planters and shippers would be well advised if they

sent forward their cotton in commercial quantities. We
wish to lay stress upon the fact that spinners will not look at

lots of less than 10 bales. Planters of small quantities in

one or two of the islands have been successful in pooling

their cotton, and we do not see why this could not be done in

all those islands where no superfine cotton is grown.

Probably one-half of the total West Indian Sea Island crop

comes forward in lots of -5 bales and under, and if this

continues, the prompt sales which planters desire are not

possible.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending April II, is as follows:—
In our last report we advised the sale here of about 200

bales Fine at '22h:l., taking the entire offerings of this grade,

the buying being on account of the Xorthern and Southern

Mills. The unsold stock is now reduced to Planters' Crop

Lots, aggregating about 2.50 bales, for which there is some

demand at prices below the asking prices of the Factors.

A portion of the above 250 bales is held on plantations,

and will not be forwarded to market until sold. During the

week there were shipped to Savannah to be put in warehouse

there 344 bales, which have been held in warehouse one to

three and a half years, having been brought over from

previous crops.

We quote, viz:—
Extra Fine 26c. = li^d. c.i.f., & 5 per cent.

Fully Fine 24c. = I3|d. „ ,, ,, „

Fine 22ic. = ISrf. „ „ „ „

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,

Manchester and Havre, up to April II, 1914, were

4,328 bales, 6,.595 bales, and 4,066 bales, respectively.

March amounted to 5,761 bales, which is the largest number
for any one month since the Association commenced opera-

tions, and the purchases to date amount to 8,941 bales as

compared with 7,909 bales for the same period of last year,
and 4,741 bales for 1912.

In Xorthern Nigeria the returns from the Zaria district

are most disappointing; more cotton seed was distributed

last season than ever before, and there is every reason to

believe that a larger crop has been harvested. The demand
for cotton for local manufacture has, however, been very
great, and it is estimated that as much as 50 tons per day
have been purchased by the local traders for the native weav-

ing industry. The purchases in Xorthern Nigeria to the end
of February were 172 bales, as compared with 521 bales for

the same period of 1913.

NYASALAND. A letter has been received from the
Governor in which he states that the year's operations have
been excellent so far as the native cotton is concerned, the

production amounting to 1,147 tons, against 740 tons the

previous year. The Government markets for purchasing
native cotton have proved a complete success, and it is pro-

posed to extend them as much as possible another year.

BRITISH COTTON GROWING
ASSOCIATION.

The one hundred and twenty-second Meeting of the

Council of the British Cotton Growing Association was held

at the Oflnces, 15, Cross Street, Manchester, on Tuesday the

7th ult. The President (The Rt. Hon. the Earl of Derby,

G.C.V.O.) was in the chair.

WEST AFRICA. The crop in Lagos appears to be rather

late this year, and until the returns for April are to hand it

will not be possible to form any reliable estimate as to what

the total crop will be. The purchases during the month of

LABOUR ON ESTATES IN THE EAST.

Judging from Eastern correspondence, one can only
conclude that labour conditions throughout the rubber
districts are far from satisfactory. In many areas it seems

impossible to lower wages or reduce advances. Competition
is getting keener every week, and the labour problem is

undoubtly causing much anxiety among managers. We know
that the view held by some London directors is that if a

manager cannot get and keep labour he should be rejioved.

This is truly a short cut towards solution. But we doubt
whether it is fair or even wise to adopt such a course on the

majority of estates. Obviously where labour troubles are so

wide.spread it is futile even to make the suggestion. We
are hopeful that the stopping of extensions^ the decrease

in number of tapping cuts per tree, and the adoption of

alternate day, instead of daily, tapping—all agriculturally
sound—will help to relieve the situation. Meanwhile the

subject cannot be lost sight of. The margin between present
and possible wages on Eastern plantations is small: a reduc-

tion below 30-35 c. per day seems quite impossible.
But this is by no means the case in parts of Africa and
Brazil. We are aware of some conspicuous reductions

already made in Africa; here the process is simple, as it

resolves itself largely into one oft'ering a lower price for the

rubber brought in by the natives. Similarly, in Brazil,
rubber is not generally collected by workmen on regularly

daily pay. Recently the collector in Brazil could make
sufficient in some season to keep him twelve months, because

he received a percentage of the market price ruling for

rubber. {India Rubber' Journa!, ^larch 21, 1914.)

H.M. Legation at Mexico City reports the publication of

a contract entered into between the Mexican Ministerio de

Fomento and Seuor Carlos Lopez Zetina whereby the latter

is granted the right to extract chicle gum and to cultivate

maize over a total forest area of 100,000 hectares (247,000

acres) situated iu the district of Champoton, in the State of

Campeachy. The concession covers a period of five years
from September 25 next. {The Board of Trade Journal,
March 12, 1914.)
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BARBADOS: ANNUAL REPORT ON THE
LOCAL DEPARTMENT OF AGRICULTURE 1912-1,^

In addition to the ordinary text containing matters of

local interest concerning[agricultural practice and experiment.*,

the sixty odd pages of this report include twenty-six tables of

figures and observations, thirteen pages of rainfall statistics

and an appendix.

Dealing first with the results of the manurial experi-

ments with sugar cane at Dodds, which have been in progress

for the last twenty years, it is seen from the tables, that the

hiirhest yield during the year under review was obtained

where 60 B). of nitrogen as dried blood was applied, l-T lb in

January and 4.5 ft), in June, but not the best monetary result,

which was attained where 40 S). of nitrogen as sulphate of

ammonia was applied. 15 Bj. in January and 25 lb. in June.

In the case of the former, after deducting the ccst of the

manure, the value of the incremental sugar over the 'no nitro-

gen' plot was 6969, and in the case of the latter SIO'47, per

acre per annum. The results of the trials with phosphates

appear to be complicated and to some extent contradictmy.

Turning to the cotton industry, it is mentioned that

the cotton experiments for improving the quality and

increasing the quantity of lint from the Sea Island cotton

grown in Barbados, were continued. These cxiierinients,

we are informed, are carried on in two series. In the first

series an ett'ort is being made, by a system of selection of the

best formed plants giving heavy yields of good lint, to improve
the Sea Island, certain indigenous and other varieties of

cotton In the second series, an effort is being made, in like

manner, to improve a number of hybrid cottons that have

been obtained by crossing some of the best of the improved
varieties nmongst themselves, as well as some of the imported
varieties with certain of the indigenous cottons. Samples
of cotton obtained from these selection plots were

forwarded to England for examination as to value, and were

reported on satisfactorily. At the time this cotton was being
examined in England, the price of West Indian Sea

Island was 20d. per R). while three of the varieties examined,

namely, "SVaterford, Heaton, and CI 06 were valued at 19(/.

per H). The respective yields of these varieties were:

Waterford, 788 ft), of lint per acre; Heaton, 698 Rj.; ClOG,
720 B)., as compared with Stirling Selected West Indian

Sea Island, the yield of which was 629 lb. of lint per acre,

valued at -dd. per S). It is further stated, in regard to the

cotton hybrids, that up to the present time only three plants

of the 131 varieties were attacked by the leaf -blister mite,

and these, which were apparently unhealthy, were destroyed.

The remainder have been allowed to continue their growth
for another year for the purpose of ascertaining whether they
will continue to be immune to this pest.

With reference to the manurial experiments with cotton

at Stirling plantation, the best result is said to have been

obtained where 30 ft), of nitrogen as sulphate of ammonia,
60 ft), of phosphoric acid as superphosphate of lime, and

20 ft), of potash as sulphate of potash were applied. The

value of the incremental cotton over that obtained on the
no-manure plot, was §13'22 per acre.

While the series of selection experiments are said to

have been introduced with the object of improving the

quality as well as the quantity of West Indian Sea Island

cotton, it may be of interest to point out that, as regards

qualitj-, West Indian Sea Island cotton can scarcely have
said to have deteriorated, if one may judge from the prices
that have been and are yet obtained for lint in the Liverpool
market. But that the amount of cotton obtained from
a given area (at least in Barbados) has been a diminishing

quantity is abundantly shown on reference to Table XXVI of

the report under review, where the area under cotton for the

period 1902-3 to 191112 and the average yield of lint per
acre for same period are given. For instance, we find that

in the year 1902-3 the area under Sea Island cotton is stated

as 1 6 acres and the average yield of lint per acre 338 ft).;

thence onward the average yield decreases with the increase

of area, until in the year 1911-12, from an area of 4,669

acres, an average yield of 98 ft), of lint per acre was obtained.

Does this not point to faulty cultivation?

After recording the results of experiments with various

economic plants, the subject of the exportation of fruit and

vegetables is dealt with, and a precis of a report adopted by
the Agricultural Society and forwarded to His Excellency the

Governor on the advisability of resuscitating the banana

industry, is presented. This, in brief, states: (1) That it is in

the best interest of the owners of land suitable for growing
bananas, that the banana industry should be resuscitated;

(2) that all persons who were desirious of shipping bananas

should communicate with the Superintendent of Agriculture
on a certain date: (3) that when it was ascertained what the

output of bananas was likely to be, the British West India

Fruit Company be asked to enter into an agreement with the

It. M.S. P. Company, for the carriage of the fruit until the end of

June 1 915, without any guarantee from the shippers; (4) that

the Secretary of State be asked (on behalf of the growers)
to enter into an agreement from July 1, 1915, with the

B.M.S.r. Company as to the number of crates to be shipped in

subsequent years; (5) th*t arrangements be made to ensure

the cutting at the right stage, the weighing and proper pack-

ing of the fruit; (6) that any shipper failing to comply with

the foregoing should be subjected to a penalty; and (7) that

enquiries should be made as to the possibility of drying the

fruit of small bunches, as figs are dried. It may be added

that a certain number of planters are said to have agreed
to grow bananas for shipment.

In the section of the report dealing with the fumigation
of plants, it is mentioned that the results of experiments
carried out with imported cotton seed showed, that of the

three substances used —sulphur dioxide, hydrocianic acid gas,

and carbon bisulphide
— the last named gave the most satis-

factory results A review of that portion of the report dealing
with fungoid diseases in Barbados during 1912-13, is presented
on another page of this issue of the A'irii-ultural News.

It would appear from information presented in Tropical

Life (March 1914) that the clove industry in Zanzibar is

capable of being revived from its present depressed condition,

by the introduction of British capital and organization. It

is said that the present private owners of land under clove

are much in debt, and that the trees owing to lack of

systematic care and expert advice are slowly dying in an

inexplicable manner from some cause which should receive

immediate investigation.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,

Barbados.

All applications for copies of the 'Agricultural

News' should be addressed to the Agents, and not to

the Department.

Local Agents: Advocate Co., Ltd., Broad St.,

Bridgetown. London Agents: Messrs. Dulau & Co.,

37, Soho Square. W.; West India Committee, Seeth-

ing Lane, E.C. The complete list of Agents will be

found on page 3 of the cover.

The Agricultural News : Price Id. per number,

post free 2d. Annual subscription payable to Agents,

2s. 2d. Post free, 4s. 4d.
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l^TES AND COMMENTS.

Contents of Present Issue.

The object of the editorial in this issue is to

emphasize the economic importance of cacao budding,

a practice in which considerable success has been

achieved in the West Indies and in the Philippines.

Canadian National Exhibition, 1914.

The Canadian National Exhibition will be held

at Toronto this year opening August 29 and closing

September 14.

Mr. C. S. Pickford, of the firm of Messrs. Pickford

& Black, Ltd., Halifax, has kindly expressed his will-

ingness to undertake the charge of exhibits from the

West Indies as in previous years, and to make all

arrangements for the West Indian Court.

Tbe Uoyal Mail Steam Packet Company have

agreed to convey exhibits from the West Indies free

ot charge, thus continuing the privilege so generously
extended in the past by Messrs. Pickford & Black,
Ltd.—a privilege which has been greatly apjjreciated

by all the colonies concerned, and for which grateful

acknowledgement is here tendered.

Mr. Pickford has advised that non-perishable

goods should go forward by the S.S. 'Chignecto' leaving
Demerara July 23, and perishable goods by the

S.S. 'Chaudiere' leaving Demerara August 27. It is

advisable that all goods which can posssibly be sent by
the earlier opportunity should be so despatched, as in

that case they can go forward from St. John to Toronto

by ordinary freight; whereas those arriving by the later

boat would have to be forwarded by express, which is

very expensive.
The usual booklet distributed by the Imperial

Department of Agriculture at the Exhibition each year
is now in course of preparation, and intending adver-

tisers are advised to send in their advertisements to

this Office as soon as possible.

Under Sugar Industry, on page 146, will be

found an interesting note describing a successful

method of transporting cane cuttings.

On page 149 will be found information dealing

with animal nutrition and the manuring of crops.

Under Departmental Reports, on page 151, the

report of the Local Department of Agriculture,

Barbados, is reviewed. A summary of that section of

the publication treating of fungoid diseases in the

Colony during 1912-13, will be found under Fungus
Notes, on page 158.

Under Insect Notes, on page 154, appear articles

on the control of onion thrips in the United States, the

use of arsenate of lead, and the employment of naphtha-

lene in the control of fleas.

Two interesting miscellaneous notes in this issue

are those on the Canadian National Exhibition, 1914,

(on this page), and that on oil-nut development in

^British Honduras (see page 159).

Agriculture in the Leeward Islands in 1912.

Information concerning the agricultural industries

in the Leeward Islands during 1912, is presented in

Colonial Reports
—-Annual, No. 793, which has recently

been issued. From this the following details (supplied

by the local agricultural officers) are abstracted.

The exports of sugar from Antigua for the year
1912 amounted to 11,(J90 tons, of which 7,503 tons

were 96° crystals and 4,187 tons muscovado. la

St. Kitts-Nevis the similar exports amounted to 10,285

tons, of which 3,866 tons were 96" crystals and 6,419
tons muscovado. The marked increase in the export
of grey crystal sugar from St. Kitts is attributed to the

working of the St. Kitts Sugar Factory, which took off

its first crop during 1912, resulting in the production
of 3,660 tons of grey crystal sugar, 35,439 tons of canes

being crushed to produce this.

The exports of cotton during the year 1912 were
as follows: Antigua and Barbuda 80,910 tb.; St. Kitts

332,168 tb.; Nevis 165,329 ft; Anguilla 97,142 lb.;

Montserrat 346,568 ft.; the Virgin Islands 51.677 ft.

Comparison with the exports for the two previous

years shows that the exports for 1912 are below those

for 1911, but exceed those of 1910. This industry

appears to have settled down to a position of stability,
and it is not anticipated that any great expansion is

likely to occur in the near future.
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The total exports ot lime products from Montserrat

during the year were valued at £9,370, and consisted

of raw and concentrated lime juice, green limes, citrate

of lime, and essential oil. From Antigua the exports
of lime products were valued at £1,209. Interest

continues to be shown in lime growing in Xevis and

Tortola; and in regard to coco-nuts, the cultivation

continues to increase in almost all the Presidencies of

the Leeward Islands Colony.
In Dominica, the lime crop for 1912 is recorded

as 370,000 barrels. Considerable falling off is reported
in the export of citrate of lime, brought about by
a demand in Canada for large supplies of raw lime

juice. The total value of the exports of lime products
was £9(3,073. The increase in values over the crop of

1911 amounted to £22,791. It may be added that of

the 37,038 barrels of green limes exported, 35,040
barrels went to New York, 301 to Canada and 1,323
to the United Kingdom.

As regards other industries, the export of cacao

was 11,877 cwt., being 1,822 cwt. over the shipments
of 1911; the number of coco-nuts shipped, totalled

539,791 as against 402.622 in 1911; 22 000 seeds of

Para rubber {Hevea, brasiliensis) were imported from

Singapore and a germination at the rate of 60 per cent,

was secured; of cassava starch 31,1.56 lb. valued at

£260 was exported, while 873 cwt. of dried bay leaves,

and lo3 gallons of bay oil were shipped. A small

quantity of coSee (76 cwt. valued at £213), and cured
vanilla beans to the value of £113 were also exported;
whilst of lumber over a million feet, the value of which
was returned at £11,488, was shipped.

'The proposed Convention excludes from its opera-
tion vines, grain, seeds, tubers, edible bulbs, rhizomes
and roots, as well as fruit, fresh vegetables, field roots
and general agri^.ultural produce.'

International Phytopathologica! Conference.

The Board of Trade Journal for March 2tj,

1914, publishes the following provisions which were

adopted at the recent International Phytopathological
Conference at Rome, at which H. M. Government was

represented:
—

'The signatory States undertake to admit to

importation only plants accompanied by phytopatho-
logical certificates issued by a competent oflScial

authority, except in the case of plants imported for

scientific research at an Institute authorized by the
Oovernment. These certificates, which must be in

conformity with a model given in the Appendix to the

proposed Convention, include a declaration by the

consignor that the plants come from a nursery subject
to phytopathological inspection, a certificate m accord-
ance with the Phylloxera Convention of Berne and
a certificate from the official phytopathological service

as to the sound condition of the plants and their

freedom from the diseases, or enemies of plants,
scheduled by the Government of the country to which
the plants are being sent. This schedule of diseases,

etc., is to be left to each importing country but it was
decided that the list must be as short as possible and
confined to diseases which are epidemic in character and
destructive or at least injurious in their action, as well

as easily propagated, and must not include common
diseases which are widely distributed.

Present Position of the Wattle Bark Industry.
In the early part of last year it was thought

possible that the cultivation of plants yielding wattle
bark might eventually be of practical interest in the
West Indies, and in view of this fact a series of articles

on wattle bark were published in this journal during
February and March. In the third article it was

pointed out that although the exports of wattle were

increasing and there was every probability of a very
large future supply from East Africa, there' was no
indication that the supply would necessarily exceed
the demand. Indeed it was noted that a new demand
for wattle bark had arisen in Canada—a circumstance
of special interest in the West Indies.

Since the time that these articles were written it

would appear that the demands of the wattle bark mar-
ket have undergone considerable change. According to

the Agricultural Journal of the Union of South

Africa—rejjresenting a country especially interested
in the industry

—the production of bark is on the

increase, whilst the market for bark is at least)

stationary and possibly becoming restricted. Wattle
bark, which was formerly employed extensively in

England is now being displaced by prepared extracts,
and the sole market for the raw bark at the present)
time would appear to be Hamburg. The position at

present appears to be this: that in any case exported
bark must be properly graded, whilst profitable returns

comparable with those that have been obtained in the

past, can only be maintained by the preparation of

extracts from the bark and the entire cessation of the

shipment of the raw material.

The Fractional Liquefaction of Rice Starch.

In a paper published in the Memoirs of the

Department of Agriculture in India (see Vol. Ill,

No. -5), 5Ir. F. J. VVarth and D. B. Darabsett describe a

new method by means of which rice varieties can be

distinguished from one another by differences in the

quality of their starches. It is shown that the cooking

quality of rice is correlated with starch quality. Glut-

inous rice btan-h liquifies at a lower temperature than

the starches of the non-glutinous rices.

The paper consists of two parts. In the first part
the method of fractional liquefaction for comparing rice

starches as devised and tested by the senior author is

described. The second part contains the application
of the method to the differentiation of the starches of

seven common rice varieties of Burma. This shows the

oreat advantage of fractional liquefaction. Methods
which only indicate the temperature ofcomplete scarcely

enable certain important distinction.s to be made, whilst

by fractional liquefaction the differences are strikingly

brought to light.

The paper is to be considered an important con-

tribution to agricultural research in connexion with rice.
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INSECT NOTES.

CONTROL OF THE ONION THRIPS IN
THE UNITED STATES.

The onion thrips, which is a serious pest of oniou3 iti

the United States, has been the subject of extensive investi-

gations in different parts of the country. The Experiment
Station Hecoid, for October 1913, gives a summary of a paper
on this subject by Mr. F. H. Chittenden, which appeared in

the Yearhooh- of the United States Department of Agriculture,

191-2, pp. 319-34.

In view of the recent developments of an important
onion industry in Antigua, information as to the control of

the pests is likely to be of interest to planters in that island,
and it may be of value in other localities, since onions

throughout the West Indies are liable to thrips attack.

The summary mentioned is reproduced herewith.

Of the insect enemies of the onion, the onion thrips

(Thrips tahaci) is the most important. It causes injury to

the onion crop practically throughout the country, pro-

ducing a condition somewhat generally known as 'white

blast', 'white blight' and 'silver top'. It is also the cause of

'scullions' or 'thick neck', terms used for the undeveloped and
unmarketable bulbs. This thrips is now found in practically
all cultivated fields in the United States, as well as in many
uncultivated areas, .so that there is always danger of infesta-

tion to onions and other susceptible crops, whether grown in

new or in old land. Observations tend to demonstrate that in

some localities, at least, it makes little diflference as to the

previous crop.
The life-cycle has been found to require under the

most favourable conditions about three weeks. Thus a dozen
or more generations might be produced during a season.

'Besides onions and related plants, this thrips attacks

cabbage, cauliflower, parseley, cucumber, melon, pumpkin,
squash, kale, turnip, tomato, seed beets, blackberry and

strawberry. Of ornamental plants, it does much injury
to carnations and roses and more or less injury to

aster, blanket flower (Gaillardia), honeysuckle (Lonicera),

daisies, nasturtium, narcissus, mignonette, candytuft (Iberis),
four-o'clock (Mirabillis), and cone flower or golden glow
(Eudbeckia). Very serious injury is frequently committed
to cucumbers and carnations in greenhouses, the damage
sometimes amounting to the destruction of entire plantings.

•Kerosene emulsion, whale-oil or fi.sh-oil soaps, and
tobacco or nicotin extracts are recommended for use, their

application being commenced early in the season. The

importance of clean methods of field management, including
the destruction by burning of culls, tops, and injured plants
after the crop is gathered, is emphasized. Investigations in

Texas and Indiana have shown the following formulas to

give the most successful results: (1) Nicotin-sulphate 3-2 oz,,

cresol soap 3 pints, and water 50 gallons; (2) nicotin sulphate
4'3 oz

,
whale-oil soap 4 lb, and water 50 gallons. When

spraying is once begun it should be continued at intervals of

from seven to ten days, in case there is no heavy rainfall

during this period, and no surrounding breeding host for the

species. The spraying should, as a rule, be continued up
to three or four weeks of harvest time. In spraying for

thrips, the nozzles should be held well down upon the

plants and the spray applied with as much force as possible.
'Where setts are used considerable injury may be pre-

vented by dipping them about a week before planting in

nicotin sulphate at about the same strength as used for

spraying, and then giving two dippings in the same insecticide

at planting time, or in almost any other of the solutions

mentioned, including kerosene emulsion. Since this thrips

displays preference toward cabbage and cauliflower, neither
of these two crops should be grown contiguous to onions.

'

ARSENATE OF LEAD.
Arsenate of lead, as an insecticide, has not up to the

present time found extensive favour in the West Indies, but
in many places it is largely used instead of Paris green and
London purple.

The chief advantage in the use of arsenate of lead lies

in its insolubility. It was first developed as an insecticide
in response to the need for a substance which might be used
at greater strength, without injury to the foliage of plants,
than could either of the others mentioned, for the control of

insects, which were not killed by these when applied in

mixtures strong enough to scorch the plants. In addition,
arsenate of lead possesses exceptional powers of adhesion to

the foliage of plants.
Paris green and Loudon purple are ordinarily used at

the rate of 1 lb. to 150 gallons of water, and from that

strength to 1 Bb. in 100 gallons. The addition of lime to

neutralize the soluble arsenious acid has been practised,

usually with good results, but these are not alwaj-s uniform.
Arsenate of lead was for a nuQiber of years only sold in the

form of a paste. In this form it could only be used as a spray,
and the objection made to the material in that form referred
to the large amount of water which it contained, increasing
the cost of freight, and also to the fact that the paste dried
out to a considerable extent. This drying out affected the

strength of the material so that it was often impossible,
under field conditions, to prepare mixtures of uniform

composition.
To remedy these defects a dry, powdered form of arsenate

of lead has been prepared, and this, during the last few years,
has come to be largely used. It is stated to possess the

advantages of the wet form and, in addition, to be without
its disadvantages.

In certain of the West Indian islands where Paris green
and London purple have been used in large amounts for the
control of the cotton worm, it has been found that labourers
.sometimes object to the work of applying the poisons because
of the irritating effects on the skin, and that light showers

easilj' wash the poison off the leaves.

It is likely that arsenate of lead would bo without these

objections, but it might be somewhat slower in its action

on the cotton worm than either of the others. In the case

of heavy and repeated applications, there would be less danger
of scorching the leaves by arsenate of lead.

The dry form of arsenate of lead, therefore, would seem
to be worthy of trial by cotton growers, especially in

localities where light showers frequently interfere with the

application of Paris green and London purple, or where

difficulty has been experienced in getting labourers to use
them.

USE OF NAPHTHALENE IN THE
CONTROL OF FLEAS.

The following note relating experience in the use of

naphthalene for the control of fleas may be of interest to

readers of the Agricultural Nen's:—
'A few years ago I read of an instance in the United

States in which a new house became infested with fleas before
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anyone had lived in it. The owner, who had built it for his

own residence, resorted to naphthalene as a remedy for the

infestation. A sufficient quantity of this material was

procured to cover the floor of one of the largest rooms some

2 or 3 inches deep. The naphthalene was used in

succession in the several rooms, halls and passages of the

house, being left in each place for twenty-four hours. This

treatment freed the house from fleas.

'More recently, I have read an account of the successful

use of this material for removing fleas from kittens. The

naphthalene available for the purpose was in the form of the

ordinary balls, which were pounded up and the fine powder
of naphthalene was rubbed into the fur of the kittens from

the tail toward the head. The fleas were said to retreat

before the naphthalene, and eventually they were all driven

from cover on to the heads of the kittens, where they were

captured.

'For some time it has been rather a puzzle to know what

to do for fleas on my dogs. The fox terrier has so much
clear white in his coat that I have not liked to use Keating's

powder or pyrethrum because of the yellow colour which
is often left by these insecticides. Kerosene in any form

and whale-oil soap are objectionable on account of their

characteristic odours. The ordinary soaps used in washing
the dogs bring out the fleas but do not kill them. With
these difliculties in mind, I remembertd about naphthalene
and resolved to try it. I had on band a small amount
of the lumps or "crystals" as this form is sometimes
called. This was pounded to a fine powder, almost a dust,
and the application was made, the results being most

satisfactory. Most of the fleas that came out of the dogs'
coats were dead by the time they fell to the paper on which
each animal was made to stand for treatment, or they

appeared to be so, while the others were much stupified.

'By using a paper in this way the naphthalene may be
taken up and saved for future use. It can be stored in

a card board or wooden box, and if the fleas which fall on
the paper are simply left in the naphthalene they will be all

killed— there is no need to kill them in the ordinary way of

catching and crushing.

'This is a very simple and effective method of freeing

dogs from fleas, and it is clean and cheap. A pound of

naphthalene will last a long time, the dogs are not affected

by it, and it can be applied by anyone.'

THE SOIL

THE EFFECT OP HEAT ON HAWAIIAN
SOILS.

In the following summary, considerable light is

thrown upon the reasons for the beneficial effect which
heat has upon the inanganiferous soils of Hawaii. The
information is taken from Bulletin No. 80 of the
Hawaii Agricultural Experiment Station. This publi-
cation should be consulted for further details.

Twelve ditt'erent soils representing a wide range of

types and agricultural conditions were studied with reference
to the effects of heating to 100°C., to 'IWC, and to ignition.
The solubility of all the mineral constituents except sodium

was determined, using water and fifth-normal nitric acid as

solvents. The effects on the nitrogen compounds were also

investigated.

The results showed considerable variation. Neither the
absolute nor the relative solubility of the inorganic con-
stituents was affected similarly in all the samples studied.

On the average, drying at 100°C. was found to bring
about an increase in the water soluble manganese, lime,

magnesia, phosphoric acid, sulphates, and bicarbonates. At
this temperature an increase on the solubility of potash,
silica, and alumina was produced in about 50 per cent, of

the soils examined, but a decrease was observed in the

solubility of these elements in some instances. The solubi-

lity of iron was increased in most instances.

Heating to 250^0. or ignition produced effects on the

solubility in water similar to those brought about at 100°(J.

but varying in degree, these being sometimes greater, some-
times less in intensity than those produced at 100°C.

The solubility in fifth-normal nitric acid was not greatly
aifected by heating to lOO'C., but in some instances heating
to 250°C. considerably increased the solubility of alumina,

manganese, potash, and phosphoric acid and at the same time
effected a reduction in the solubility of lime ana magnesia
Upon ignition the solubility of silica, alumina, potash,

phosphoric acid and sulphates was increased, while the

solubility of lime and magnesia underwent a corresponding
decrease.

The solubility of soils used in aquatic agriculture is

abnormally high, but upon drying out these become much
less soluble and approach a state similar to that existing in

aerated soils. When such soils are heated after drying

they seem to undergo changes of the same order as are

produced in dry land soils.

No single factor is sufficient to cover the solubility
ertects resulting from heating Hawaiian soils. On the other

hand, the subject is very complex and involves many factors.

Among the more important of these may be mentioned

tlocculation, deoxidation of manganese dioxid, o.xidation,

particularly of iron; double decomposition, dehydration, and

the attending physical alterations of soil films. iSucli altera-

tion would destroy film pressure, thus allowing the solvent to

come into more intimate contact with the soil constituents.

At the higher temperatures bicarbonates become converted

into normal carbonates, thus effectively lowering the solubility

of lime and magnesia.

Nitrates undergo decomposition with heat, a decrease

in nitrate content having been found to take place at L50°G'.,

while at 200° or 250'C. practically total destruction of

nitrates took place.

One of the noteworthy eftects of soil heating is the

production of ammonia, which at 200"C. was formed in

abnormally large amounts. Soil subjected to heat from

brush burned in the field was found to undergo stimulated

ammonification after heating. Nitrification, on the other

hand, was not restored after the lapse of two months.

Heating to 200X'. caused a loss of approximately
25 per cent, of the total nitrogen. A loss of nitrogen and

the ammonia formed by the action of heat came largely from

the monamino acid group, while the amids and diamino

acid sustained much less loss.

The results of these studios are believed to throw

important light on the subject of soil aeration, and conse-

quently have a direct bearing on the practical question of

soil management.
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GLEANINGS.

In Xevis a considerable acreage of cotton has been

planted very early this year and is looking in good condition.

The shipment of coconuts from Nevis is becoming an

impoitant item in the island's trade.

The results of the St. Vincent experiments with planting

arrowroot on the fiat and on banks appear to indicate that

the bank system leads to a decrease in yield. There seem

to be no immediate advantages derived from the cultivation.

It is interesting to record the extension in Dominica of

factories for the manufacture of citrate of lime. At the

present time it is gratifying to report that the demand for

fresh lime.s is strong, and the future prospects of the industry

are in every way satisfactory.

As in most of the islands, the weather at Tortola has

recently been very dry, and this has been mainly responsible

for the poor returns of sugar-cane. Although limes were

received very freely during March at the Government Factory,

the crop is likely to prove a small one.

In St. Kitts it is to be expected that the factory

facilities in the northern part of the island, which enforce

the manufacture of muscovado sugar and molasses, will

prove a serious inconvenience to many of the estates. The

need of a central factory in this district is keenly felt.

The researches of ('. B. Lipman and P. S. Burgess, of

the University of California, appear to show that copper, zinc

iron and lead exercise toxic effects on the ammonifying flora

of sandy soils in that State, but have a marked stimulating

influence on the nitrifying flora.

Two papers of some interest in tropical agriculture,

which appear in the latest issue of the Journal of Agricul-

tural Research (Vol. I, No. 6) are the origin of some of the

Streptococci found in milk, and the crystallization of cream of

tartar in the fruit of grapes.

It is of interest to learn that there will soon be seven

steam-boiling lime juice plants in St. Lucia and that more

will be erected. So far as we are aware, steam-boiling

plants for lime juice only occur in St. Lucia. There are

several citrate plants in Dominica, one in Montserrat, and

one in Trinidad.

Dr. W. E. Cross refers in Sugar (April 1914), to the

demand which exists for scientific sugar plantation managers.

The training of men for this line of work is considered by the

\Yriter to be worthy of the serious consideration of the

industry, and of those who contemplate the establishment of

agricultural colleges in the Tropics.

According to Research Bulhtin No. 30, of the Agricultu-
ral Experiment Station of the University of Wisconsin, grain
food is deficient in calcium but rich in phosphorus. Animals,

particularly swine, confined wholly to grain rations, should,

receive an additional supply of calcium either as calcium

carbonate or calcium_ phosphate or legume hay.

The interesting announcement is made in the Eevieiv

of A'pplied Entomology, to the efi'ect that the injection of

bacilli which causes tuberculosis in fish, into the caterpillar

of Acliraea grisella -(which feeds upon the wax in bee-hives)

pioduces tuberculosis in this insect. The bacilli causing
tuberculosis in mammals do not appear to be able to

infect insects.

A note in the Experiment Station Rerord (Vol. XXX,
No. 3) states that, contrary to former observations, Azoto-

hacter chroococcumhsisheen found in all but one of a series of

Java soils, and in this the chlorine content was 386 per

cent., indicating sufficient sodium chloride to kill the

bacteria. Bacillns racHoLacfer was also found to be generally^

present in Java soils.

In describing the chemical properties of the rice soils

of Hawaii, Mr. W. P. Kelly, in Experiment Station Bulletin-

No. 31, says that from fertilizer experiments carried on

through seven crops, it was found that the application of

150 &. per acre of ammonium sulphate produced notable

increases in the yield, but 300 R). per acre proved the more

profitable. Potash and phosphoric acid were without effect.

It is stated in some notes on pine-apple culture in the

Hawaiian Forester and Agricidturist that there does not

seem to be anything in pine-apple plant selection for uniformity
and shape of fruit. The best prepared and cultivated ground
gives the most uniform fruit. As regards manuring, fertili-

zers have hardly proved worth while on the first crop, but

are considered necessary for second plantings, and for ratoons.

Volume IV, No. 1, of the Bulletin Agricole dn Congo
Beige consists of a report on the agricultural conditions of

that Colony. Various reforms are suggested ;
for instance,

easier conditions for land purchase, exemption of agricul-
tural buildings from taxation, suppression of import duties

on estate material, abolition of export duties on agricultural

products, cheaper rates of transport, and lastly, a speedy

organization of agricultural credit.

The Board of Trade Journal (April 2, 1914) states

that a company has been formed in Namaqualand, South

Africa, with a capital of £6,000, for the purpose of exploit-

ing Euphorbia drageana, which grows in the uplands and
is stated to yield 17 '6 per cent, of pure rubber and 70

per cent, of resin. The company holds a concession of some
220 square miles containing about million bu.shes of this

plant.

According to the Monthly Bulletin of Atjrictdtural

Intelligence and Plant Diseases (March 1914), an xlmerican,

inventor seems to have found a process for ripening cotton

by artificial means, which will allow all the bolls to be

gathered at one picking. It is stated that the strength of

the fibre in the artificially matured bolls is greater, but it is

not mentioned how this artificial ripening is effected.
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AGRICULTURAL EDUCATION.

AN INDIAN REPORT.

III.

Dr. Coleman's Report on Agricultural Education
in India has received attention in the last two issues

of the Agricultural Neus. This, the third and final

portion of the Report to be published in this journal,
deals with secondary education in agriculture, empha-
sizes the value of local support, and the importance of

co-operation between Agricultural and Educational

Departments.

With regard to secondary education in agriculture, the

question of the establishment of vernacular agricultural
schools is one tliat should receive careful consideration. It

is, moreover, a question that might well receive the attention

of district boards, for I believe that, in order to make such
schools a success, local interest is absolutely necessary, and
this can be gauged perhaps in no better way than by ascer-

taining whether such schools could be partially supported by
local contributions or a small local levy. In this connexion,
I might recall the fact that for the congressional schools in

Georgia, the buildings and land are supplied by the locality
where the school is situated, the annual cost of upkeep alone

being met by Government. In Wisconsin, the schools are largely

supported by the counties in which they are situated. The

question of establishing an agricultural school in each district

has come up more than once for discussion at the Representa-
tive Assembly but it is hard to tell to what extent this

represents a real demand on the part of the agriculturists of

the State. Should it appear that there is a real demand for

such schools, I feel sure that their establishment would mark
a distinct forward step, but if they are to be a success they
must be able to provide instruction much more cheaply than
does the present agricultural school in liombay.

Whether it is feasible to carry on instruction in agricul-
ture in existing high schools seems to me doubtful, as the

percentage of rural children attending such schools must be

very small indeed. It is, however, a means of agricultural
education which should not be lost sight of in the future.

It is clear that, in the development of agricultural

education, progress will, at the beginning, not be rapid.
The training of teachers and of proper supervisors will

take time. At the best, any scheme must be a tentative

one, as no one can with certainty say beforehand just
what form of agricultural education will succeed. We
find in other countries evidence enough of mistakes
in the means employed, and we can hardly hope to

be more fortunate here. Any experiments that are made
should, therefore, be made only after a careful consideration

of local conditions. A selection should then be made of

those schools or groups of schools which appear most likely
to yield satisfactory results. If, after a trial of several

years, the experiment proves a success, more rapid extension

of the work may then take place.

In the above discussion, I have purposely avoided the

question of granting special subsidies to teachers and
schools which take up this type of rural science instruction,
as that is a matter for the Educational Department to

consider. I wish it also to be clearly understood that, in
the proposed scheme of co-operation, there is no thought of
usurping the functions of the Educational Department.
The functions of the Agricultural Department should be
purely that of giving advice and supervision in the work,and dual authority over the teachers should, as far as
possible, be avoided.

The Headmaster of the St. Kitts Grammar School has
forwarded the following statement concerning the results of
the recent Cambridge Local Examinations in the Science
subjects, held at that institution in December 191.3: Seniors
—chemistry one candidate, one paper 'good'; botany, one
candidate, three 'moderately good'; agricultural science,' two
candidates, one '.satisfied'; no failures. Juniors—chemistry,
three candidates, two distinguished; botany, four, three

'good'; two failures. Preliminary
—

chemistry three, one
moderately good; botany three, four satisfied; one failure.
There was thus a total number of candidates amounting to

twelve, of whom ten passed.

Prize Pasture Competition.—Through the liberal-

ity of Colonel the Hon. I!. S. Cotton and Messrs. Henckel du
Buisson & Co., a second prize pastur eimprovement competi-
tion will take place during 1915, at Antigua. The first

prize, £20, is offered by Colonel Cotton; the second prize,
£10, will be presented by Messrs. Henckel du Buisson & Co!
The value of the third prize has not yet been decided upon.
The following are the conditions under which the prizes are
offered for competion: (1) competing pastures must have been

properly entered for competition; (2) pastures must not be
less than 20 acres in area; (3) pastures must be adequately
fenced; (4) pastures must be free from all bush; (5) at least
one suitable shade tree, preferably saman, must be planted
per acre; this must be properly fenced and in a growing
state at judging time; (6) pastures must have regularly been
used as such up to the time of judging; (7) the awarding
of any or all of the prizes is contingent on entries being of

sufficient merit; the appointment of judges for the competi-
tion shall rest with the Department of Agriculture acting in

conjunction with the Agricultural Society: the final decision
in any question of dispute shall rest with the Imperial
Commissioner of Agriculture.

Intending competitors must enter not later than

January 1, 1915. A fee of 5s. will be required for each

pasture entered for competition.

DEPARTMENT NEWS.

Thelmperial Commissioner of Agriculture, accom-

panied by the Mycologist on the Staff of the Depart-
ment, returned to Barbados on May G by the

R.M.S. 'Chaleur' from an official visit to St. Kitts.

Mr. \V. R. Dunlop, Scientific Assistant on the

Staff of the Department, returned to Barbados by way
of Trinidad on April 29 by the R.M.S. 'Berbice from an
official visit to St. Vincent, St. Lucia and Grenada.
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FUNGUS NOTES.

CONTROL OF DAMPING OFF DISEASE.
The following summary of investigations by Mr.

James .Johnson, of the University of Wisconsin, is taken

from Research Bulletin No. 31, of that institution.

Damping off of seedlings in plant beds in Wisconsin is

commonly caused by one of two fungi, P;/thiiij/i deharyammi
or Rhizoctonia.

These fungi are capable of attacking a large variety of

different plants, as well as of living upon the dead organic
matter of the soil, and are hence extremely persistent when
once present in the soil.

The disease is fa scoured particularly by certain weather

conditions such as excessive moisture and high temperatures,
and very little can be done to check the disease when such

conditions prevail. Therefore this necessitates the adoption
of methods which kill the fungi in order to prevent the

disease.

The preventive methods are of such a nature that they
must be applied before the sowing of the seed, since the

methods used to kill the fungi would also kill the seed.

A number of chemical agents have been tested as fungi-
cides against damping off, but of these, formalin alone has

proven of any value under conditions favourable to

damping off.

Treatment of the soil with formalin at strengths of one

part formalin to 100 parts of water and lesser strengths, as

frequently recommended, does not kill the fungus. Although
it may hold the disease in check for some time, it will allow

it to develop later if weather conditions permit. The value

of formalin at these strengths is therefore dependent, in

a large measure, upon the time of the appearance of weather

conditions favourable for damping off.

Treating the soil with 1-50 formalin at the rate of 2

quarts per square foot of soil, will kill the fungi which cause

damping off, and will hence effectively prevent damping oft'

under the most favourable weather conditions for fungus

growth. Formalin soil treatment is also somewhat beneficial

in stimulating the plant growth and in killing some weed
seeds. The chief objections are the cost of the formalin, the

time required for it to act, and the time required for the

soil to dry out.

Sterilization of the soil by heat has proven the most

satisfactory method of preventing damping oft' from all stand-

points, excepting that under certain conditions it may be

more expensive than the formalin treatment. Steam sterili-

zation Viy the 'inverted pan' method is especially recom-

mended where a steam traction engine is on the farm or can

be obtained in the neighbourhood.

Aside from preventing damping off, there are several

beneficial secondary effects of soil sterilization by heat.

These are principally the killing of all weed seeds and insect

pe.sts of the soil, and greatly increased size and vigour of

plants grown on such soil.

As a cultural control of damping off', growers should

avoid infected, poorly drained soils and thick sowing of seed.

The only means of checking the disease after it has

occurred in the plant beds is to remove the covers in order

to reduce the temperature and the moisture of the soil and
of the air immediately above the plants.

FUNGOID DISEASES IN BARBADOS,
1912-13.

The following notes form a brief review of that portion
of the Annual Report of the Barbados (Local) Department
of Agriculture for the year ended March 31, 1913. The

investigations were carried out by Mr. William Xowell,
Assistant Superintendent of the Local Department, and the

information contained below has been taken from the report
of that officer.

SUGAE-CANE DiSEASi.s, The fungus, Marasmius sacc/iari,

which causes root disease, was abundant and injurious during
the period under review, while Colletotriclium falcatiim, the

fungus which plays the most important part in causing rind

disease was observed in onlj- a few instances. The root

disease fungus is universally present, but being a weak

parasite does not cause much injury as long as the canes

are in a vigorous condition of growth. The effect of the

severe drought of 1912 was to weaken the canes and, as

a result, root disease was much in evidence, causing serious

injury. With the advent of the rains many stools, appar-

ently dying from root disease, sent out fresh shoots and

produced healthy canes.

It is pointed out that planters should exercise greater
care in the selection of the cane cuttings for planting, with

special reference to the use of the strongest and healthiest

plants, free from the presence of the fungus.

EvERGEEEN TEEES (Ficus nitido). Many of these

beautiful shade trees have died in Barbados, the dead
trees often showing signs of the presence of the

black crustaceous fructifications of the fungus Eutypa
eruinpens. The extent of the parasitism of this fungus is

not dehnitelj known, but it seems to be in some degree

responsible for the death of the tree. It is recommended
that dying branches should be cut off close and smooth at

their bases so as not to leave any stubs or projections, and

painted to prevent the cut surface from rotting until the

new growth has time to cover it. Bad trimming, hacking
of branches and tearing of bark are responsible for much

injury to trees in Barbados.

A fungus, probably a Coiiiut/iecium sp., has been found

on limes, producing a silvery scurf on the surface of the

unripe fruits. It is suggested that spraying with Bordeaux
mixture would be useful in controlling it.

EOSEs. These have been attacked by a fungus, Actino-

neiiia rosae, Lib., probably the same as Dicocctun (Marssonia)

rosea, Bon., which causes the leaves to turn yellow and fall.

Spraying with Bordeaux mixture soon after the young leaves

have unfolded, and at intervals during active growth is

recommended as treatment. The picking oft' of infested leaves

and clearing away fallen ones is likely to give results ia-

checking the spread of the disease.

EOSE MILDEW {Spkaevotkera pauuosa) is of frequent
occurrence. Dusting with a mixture of flowers of sulphur
and dry slaked lime is recommended as the treatment.

VINE DISEA.SE. The mildew {JJnrimda spiralis, B. it C.)
has caused trouble resulting in a brown spotting of the leaves

and a general sickly appearance of the plant. The fungus may
easily be recognized as a whitish mealy deposit on the leaves,
stems and fruit. It may be controlled, or at least checked^

by dusting with sulphur and lime. This should be done in

dry weather, preferably in the early morning when the plants
are moist with dew, which will enable the dust to adhere to

the plant better than if it is applied when the surface is

quite dry.
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. J. R. Jackson, A.L.S., has forwarded the

following report on the London drug and spice markets

for the month of March:—
The general tone of the markets throughout the month

of .March has been one of extreme dullness, business being slow

in nearly all products. The principal item of interest perhaps
has been the firm pesition maintained by citric acid through-
out the whole month, and at the close of the month it was

reported that it was practically unobtainable. Native Jamaica

aarsaparilla also held a firm position at the beginning of the

month: white grey .Jamaica waslowfi-. In the second week
West Indian mace was firmer, while nutmegs and pimento
were both lower. The following are the details affecting the

chief West Indian produce:—
lilNOER.

At auction of the 11th, the offerings amounted to

'218 bags of slightly wormy and dull washed Cochin,- only
a few of which were disposed of at 2 Is. 6c?. In conse-

quence of the spice auctions being held now only once
a fortnight, there has been no further transactions in ginger
in the London market, though it was leported that some
sales had been etiected in Liverpool, of a small consignment
of -Jamaica at from 37s. 6d. to 50s. per cwt.

NUTMEliS, M.\CE AND PIMENTO.

At the first sale of the month on the 11th, some 242

packages of West Indian nutmegs were offered and sold at

the following rates: 63's 9J., 66'3 to 76's M. to 8c?., 78's to

85's 5rf. to 5W., 90'8 to lOO's 4|c/. to
.5{c?.,

lOl's to Ill's

4^c?.. to 5ld., lli'a to 126's Aid. to .5c?., and 173's bd. per lb.

At the same auction, 37 packages of West Indian mace v.ere

offered and sold, fair palish fetching 2s. \d. to 2s. 2c;., fair

•to good red Is. lOd. to 2s., dark red Is. 8c?., and broken
Is. 6(/. to Is. 7c?. per B).: 162 bags of pimento were also

otiered at this auction and 117 were disposed of at l{:d. to

2c?. per tb., for fair quality.

SAESAPARILLA.

At the first drug auction on March 5, sarsaparilla was

represented by 29 bales of grey Jamaica, 11 of Lima-Jamaica,
and 18 of native Jamaica: 25 bales of the grey Jamaica
were sold at Is. 10'?. to Is. lie?, per lb. for fair to good
fibrous; the whole of the Lima-Jamaica were also sold at

Is. Id. per lb, for fair to part rougliish, and Is. 6c?. for sea-

damaged. Ofthe 18 bales of native Jamaica, 14 were sold,
fair red fetching Wd. to Is, per R., good red Is. Ic?., and
dullish 10c?. At the next auction on the 19th, no grey
Jamaica was otiered and only 1 3 bales of Lima-Jamaica and
1 of native; none of the former were sold, the whole 13 bales

being bought in at is. 8c?. per lb. The single bale of native
Jamaica fetched lid. per lb. for dull yellow and red.

CITRIC ACID, ANNATTOSEED, TAMARINDS, LIME JUICE, LIME OIL,

KOLAj CASHEW NUTS.

At the first auction in the month citric acid was firm at

Is. ll^d. to Is. 11 Jc?. per lb., with difficulty in obtaining
supplies for prompt deliveiy. A week later, owing to the

scarcity, the price quoted was 2s., and still a week later,

namely on March 19, it was stated that the stocks being

exhausted, 2s\ \d. or 2.s. ly. was being paid for April delivery.
Quite at the end of the month with no prospect of early
supplies, it was said that 2s. 2ic?. had been paid for some
small lots. At the first auction on March 5, 16 cases
of annatto seed from Ceylon were offered and sold, Ihd.

per ft. being paid for ordinary bricky. In the same
week 20 barrels of Barbados tamarinds were offered
and sold at 17s.; West Indian lime juice was also offered at
this auction, but did not meet with a purchaser, being
bought in at Is. 9';. for pale-green raw. Towards the end
of the month good West Indian distilled lime oil was quoted
at Is. 11(?., and hand-pressed at 9s. 6c/,, and at the same
auction, 10 bags of dullish dried West Indian kola were
offered but not sold, though it was said that a bid of 3 ?.

per ft. had been made; some 22 bags of cashew nuts were
also brought forward but none sold.

OIL-NUT DEVELOPMENT IN BRITISH
HONDURAS.

The Oil-nut Development and Trading Company,
Limited, has been formed principally for the purpose of the

development of the oil-nut industry and the cultivation of,
and dealing in, oil-yielding nuts of all descriptions, and has
entered into a contract to acquire a freehold property,
situate in the Colony of British Honduras, the total area of

which is about 20,000 acres. The title is registered in the
Land Registry of British Honduras. The property is situated
about 32 miles south of Belize the capital of British Hon-
duras and about G mibs from the coast, the nearest port (about
7 miles) being reached by the Government Railway, which
runs right through the estate ^about 4 miles.) There is also

a private railway from the estate to the coast town of Stann
Creek, which line is part of the property to be acquired.
There are about 6,000 acres of the estate on which thecohoun

palms (a species of wild coco-nut, Attalea cohiuid) abound.
These palms yield a nut the kernel of which contains according
to a recent analysis by the Imperial Institute authorities, 72

per cent, of cjil. These nuts have not hitherto been commer-

cially dealt with, owing to the thickness and hardness
of the shell, but a cracking machine has now been

designed and manufactured for this purpose, capable of

dealing with 20 tons of nuts per day. It is intended to

instal eight of these machines, at a cost of £200 each, with
the necessary power plant, as rapidly as possible. This is

estimated to be sufficient to cope with the total output of

the estate. This cost of collecting and cracking the nuts
and preparing the kernels for shipment, freight and insurance
is estimated at £14 10s. per ton, or £90,000, which leaves

a profit on the above-mentioned quantity of over £60,000.
The vendors have entered into a contract for the sale to

Messrs. J. Bibby &, Sons, oil refiners, of Liverpool, of the

entire output of cahoun nut kernels for one year from

May 1, 1914, with the option to the buyers of continuing
on the same terms for the years 1915-16 and 1916-17, The

company obtains the benefit of this contract. The capital
is £100,000, in £1 shares, of which 75,000 are now offered

for subscription at par. The list opens to-day. {Finan-
cier and B)dlionist, April 8, 1914).

In the review of the Antigua Botanic Station Report in

this journal. Vol. XIII, p. 87, reference was wrongly made to

the irrigation of coco-nut land with salt water. It should
have been the drainage of coast land affected by salt water.



160 THE AGRICULTURAL NEWS. May 9, 1914.

MARKET REPORTS.

London.—Thb Wkst India Committbk Cikcular,

April 31, 1914; Messre. E. A. de Pass & Co., April

9, 1914.

Grenada, 54/-

Arrowroot— 2|rf. to 4|rf.

Balata—Sheets 1/10|; block, 2/8i per tb.

Beeswax—£8 10s. tu £9 5s.

Caoao—Trinidad, 59/- to 64/- per cwt. ;

to 60/-; Jamaica, 53/- to 60/-.

OoPFEE— Jamaica, 53/ to 78/6.
OoPRA—West Indian, £27 io«. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, Ibkd. to 24d.

Fruit—No quotations.
Fustic—No quotations.
GlNOER—Very aull. 33/- to 60/-.

IsmoLASS—No quotations.
Honey— 18/- to 28/.

Lime Juice—Raw, 1/2 to 1/9; concentrated, £31 to £32 IDs.
;

otto of limes (hand-pressed), 8y9.

Logwood—No quotations.
Maoe—1/5 to 2/6.

Nutmegs— 4!!d. to Gd.

Pimento— IJrf. to 2(1.

Rubber—Para, fine hard,

per lb.

Rum—Jamaica, 2/3 to 5/-.

;/-; fine soft, 3/-; Castilloa, 1/10

New York.—Messrs. GiLLESPiB Begs. & Co., April

17, 1914.

Oacao—Caracas, 12Jc. to 13Jc.; Grenada, 12c. to 12^c. ;

Trinidad, 12c. to 12|o. ; Jamaica, lie. to 12c.

Coco-nuts—Jamaica and Trinidad selects, ^27 '00 to

128-00; culls, $16-00 to $17-00.

Coffee— Jamaica, 10c. to 16c. per ft.

Qinoer—8ic. to 10c. per ft.

Goat Skins—Jamaica, 48c.; Antigua and Barbados, 45c.

to 48c. ; St. Thomas and St. Kitts, 42c. to 45c. per ft.

Qbape Fruit—Jamaica. $1-50 to $2-00.

Limbs—$12-00 to «; 13-00.

Haoe—50c. to 64c. per ft.

Nutmegs—llO's, 12^c.
Obanges—Jamaica, $1-75 to $2 25.

Pimento— 4J:c. to 4|c. per ft.

Sugar—Centrifugals, 96*, 2-98c. per ft.; Muscovados, 89",

2-54c.; Molasses, 89°, 2-33c. per ft., all duty paid.

Trinidad,—Messrs. Gordon, Grant dt Co., April 27,

1914.

Oaoao—Venezuelan, $1150 to $11 75; Trinidad, $1125 to

$11-60.
Coco-nut Oil—9.ic. per Imperial gallon.

Coffee—Venezuelan. 12c. to 14c. per ft.

OoPBA—$4-60 to $4-75 per 100 ft.

Dhal—$5-50 to $5-75.

Onions—$4-00 to $4 -50 per 100 ft.

Pbab, Split—$5 80 per bag.

Potatoes—English, $300 to $3-25 per 100 ft.

Rice—Yellow, $5-50 to $5-60; White, $4-99 to $5-00

per bag.
StieAB—American crnahed, no quotations.

Barbados,—Messrs. James A. Lynch &, Co., Ltd.,

May 2, 1914; Messrs. T. S. Garrawat ib

Co., May 4, 1914.

Arrowroot—$4-00 to $5-50 per 100 ft.

Cacao-$13-25 per 100 ft.

Coco-nuts—$1500.
Hay—$1-50 to $1-60 per 100 ft.

Manures—Nitrate of soda, $70-00; Cacao manure, $4800
to $5000; Sulphate of ammonia, $8200 to $85-00

per ton.

Molasses—No Quotations.
Onions—$2-83 tio $4-50 per 100 tt..

Pbas. Split—$6-00 per bag of 210 ft.; Canada, $425. to

$4 65.

Potatoes—Nova Scotia, $2 00 to $2 50 per 160 ft.

Rice—Ball -im, $5-20 to $5 30 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $3 '50 per 100 ft.

British G-Uiana.—Messrs. Wietino ik RiCHTER, April

25, 1914; Messrs. Sandbach, Paeker & Co.,

April 24, 1914.

ARTICLES. Messrs. Wieting
& RiCHTER.

Akbowroot—St. Vincent

Balata—Venezuelablock
Demerara sheet

Cacao—Native
Cassava—
Oassata Starch—
Cooo-ncts—

Coffee—Creole
Jamaica and Rio
Liberian

Dhal—

Green Dhal
EdDOES—
Molasses— Yeiiow
Onions—Teneriffe

Madeira
Pbas-Split

Marseilles

Plantains—
Potatoes—Nova Scotia

Lisbon

PoTATOES-Sweet, B'bados

RlOB—Ballam
Creole

TAimiAB—
Yams—White

Buck
Sugar—Dark crystals

Yellow
White
Molasses

Timber—Greenheart

Wallaba shingles

„ Oordwood

$8-00 per barrel

of 200 ft.

No quotation
65c. per ft.

14c. per ft.

96c.

$16 to $20 per M.

15c. per ft.

15ic. per ft.

lie. per ft.

$1-44
None

Sc.

16-00 to $6-25 per
bag (210 ft.)

16c. to 48c.

$3 00 to $3-25

$1-20

per bag
No quotation

$5 50

$2-64
$2-16
$1-92

$1-92)! to $2-00
$2-60
$3-40

32c. to 55c. per
cub. foot

$4-00 to $6-25

per M.
$1-80 to $2-00

per ton

Messrs. JSaml-

BACH, Parkbr
& Co.

Vihc. per ft.

$23 per M.

16c. per ft.

16c. per ft.

lie. per fi>.

$6-00

per bag of 168 ft.

4c.

7 -25 per bag
(210 ft.)

$2-75 to $3-00

$5-75 to $6-00

$2-00
$2-50 to $2-60

$4 00

32c. to 55c. per
cab. fool

$4-00 to $6-00

per M..
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The • WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Poat free. Is. 2d;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI and XII:— Price 2s. each

; Post free 2s. 8d, where>mplete. (Ill, 2.

IV. 3; and V, 2 and 3 are out of print.)
Volume XIII, No.s. 1 2 and 3 No. i:—Containing Papers on the following subjects: —The Windward and Lee-

ward Islands Considered in Relation to Forestry, by Francis Watts, C.VI.G., D.Sc, F.I.C., F.C.S.;
Stomatal Characteristics of Varieties of Sugar cane, by W. R. Dunlop; Cane Syrups or Fancy Molasses,

by H. A. Tempany, B.Sc, F.I.C.; Report on the Prevalence of Some Pests and Diseases in the West
Indies during 1912, by H. A. Ballou, M.Sc; Recent Trials with Cotton in Grenada, by Gilbert

Auchinleck, B.Sc, F.C S'.; A Plea for Citrus Cultivation in St. Lucia, by A. J. Brooks, F.C.S.; The
Tuberculin Test in the West Indies, by P. T. Saunders, M.R.C.V.S.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full oflScial reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available; the rest are out of print.
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canea at Barbados (15) Plain Talk to Small Owners. Price 2d.
in 1900. No, 3, price 2d.; in 1901, JNo. 13, price 4rf.; (17) General Treatment of Fungoid Pests. Price 4d.
in 1902, No. 19, price id.

;
in 1903, No. 26, price id.

; (18) Recipes for Cooking West Indian Yams. Price 2d.
in 1904, No 32, price id. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manorial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.
in 1903-5, No. 40, price 6d,; in 1904-6, No. 44, price 6d.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.
in 1905-7, No. 49, price 6d.; in 1906-8, No. 59, price 6d.; (35) Information in regard to Agricultural Banks. Price id.
in 1907-9, No. 62, price 6d.; No. 66, price 6d. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hints to Settlers. Price 6d.
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-raeal on West Indian Planta.
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.; tions. Price 2d.

in 1904-5, No. 39, price 4d. ; in 1905-6, No. 46, price 4d. ; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.; Price 4d.
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d. (55) Millions and Mosquitoa. Price 3d.

Hanurial Esiperiments with Sugar-cane in the Leeward Islands, (58) Insect Pests of Cacao. Price 4d.

in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.; (60) Cotton Gins, How to Ei-eot and Work Them. Price id.
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.; (61) The Grafting of Cacao. Price 4d.

in 1906-7, No. 51, price 4d.; in 1907-8, No. 57, price 4d.; (65) Hints for School Gardens, Fourth Edition.
In 1908-9, No. 64, price 4d. ; in 1909-10, No. 68, price 4d. (69) Hints to Settlers in St. Lucia. Price 6d.

Sugar-cane Experiments in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price Is. 3d.
in 1910-11, price Is.; in 1911-12, price Is. (72) Lime Cultivation in the West Indies. Price 9d.

General. (73) Root Borers and other Grubs in West Indian Soils.

(7) and 22 Scale Insects of the Lesser Antilles, Part I. price Price 6d.

4d.; Part II., price 4d.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for those

marked 4d., and l^d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. Postage for No. 71, 4d.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

3i. 2d. per half-year, or 4s. 4d. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, aa

issned—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.
All applications for copies are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :

—
London: Messrs. Dulau & Co., 37, Soho Square, W. St. Vincent.- Mr. J. B. Bonadie, "Times" Offioa,

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Laweencb, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridoewatbb, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

5r»<tsA(?wiaKa.-THE 'Daily Chronicle' Office, Georgetown, Amigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. MuiR-Marshall &. Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aoenat, Basseterre,

Tobago : Mr. C. L. Plagemann, Scarborough. ITevis : Messrs. Hcwell, Bros., Charlestown.

Grenada: Messrs. Thos. Lawloe & Co. St. George.
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THE BEST MANURES FOR COLONIAL USE
-a-£<>:e:

OhlendorflPs Dissolved Peruvian Guano—^or sugar-caae and generaijase

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Oklendorflfs Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and all other high-class Fertilizers.

&.PPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-OONTINENTAL (LATE OHLENDORFF'S) G-DANO WORKS,

London Agency : Dock House, Billiter Street, London, E.O.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

ASK US
FOR

lEEORIlTION ON TEOPICAL AGrSICULTUllE.

We don't know ifc all, but wr are in touch with the best thought and practice throughout)
the Tropical World. Send for Our Books on:—

Sugar-cane Fertilizer Guide

Cacao Miscellaneous Economic Plants

Coffee Orange
Cotton

Pine-apples

Tobacco, etc., etc.

THEY ARE WORTH READING AND WE^SENDJTBEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

J2, St Vincent Street,

,Port-of-Spain,

Trinidad.

Printed at Offica of Agricultural Reporter, 4 High Street, Bridgetown, Barbados.
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDIES
TO

Panama Oanal, Hew York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad 'for West India Islands : Carupano, Pampatar & LaGuaira: and Demerara),

Puerto Colombia. Cartagena. Colon (for Panama Canal and Pacific Ports), Jamaica,

Antilla & New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts, Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Bs^'azil, Urugiaay & Argentina,
Via Spain, Portugal. Madeira 6; St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Oa^ns^ry Isle^£\ds, Me^dcira.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

THE ROYAL L STE
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tcbago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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ffacmlllan's New Books dulau^^&^co.,^
ltd.

ENGLISH & FOREIGN PUBLISHERS & BOOKSELLERS.

Agricultural, Botanical, Zoological, 'Entomo-
logical and Economic Subjects

a Speciality.
A large stock in all languages always on hand. Write

for monthly lists and special catalogues. Post free on

application.
37 Soho Square, London, W.,

(339) England.

INDIA RUBBER LABORATORY PRACTICE By \

W. A. Caspaei, B.Sc, Ph.D., F.J.C. Illustrated. Crown
&V0. 5s. net.

*^* In this book an attempt is niiule to give the specL-ilized

practical information- at least in broad outlines—required by
ciiemists <jf sound general training who may be called upon,
in whatsoever capacity, to deal with Indiarubbt-r and its

accessories.

THE DISEASES OF TROPICAL PLANTS. By
Melville Thurstox Cook, Ph.D., Professor of Plant Patho-

logy, Rutgers College, formerly Chief of the Department of

Plant Pathology for the Republic of Cuba. Illustrated.

8vo. 8s. 6d. net.

Journal (ij Botany.—"The demand tor the vegetable pro-
ducts of the tropics, such as cotton, rubber, cocoa, etc., has

increased enormously, and the book has been written with
view to lielp tlie planters in their struggle with new and

adverse conditions. . . . The illustrations are abundant and
instructive, and the book will doubtless be of great value to the

agriculturisu in the tropics."

COCOA. By Dr. C. .1. J. Van Hall, Chief of the

Botanical Laboratories, Buitenzorg, .Java. AVith Illustra-

tions. 8vo. ^Immediately.

SYLVICULTURE IN THE TROPICS. By. A. F.

Begun, Commander of the Imperial Ottoman Order of the

Osmania, formerly of the Indian Forest Service, later Con-

servator of Forests, Ceylon. Illustrated. Svo. 8s. Gc?. net.

MAOMILLAN & 00., LTD., LONDON.

JUST ISSUED.

WEST INDIAN BULLETIN
(Vol. XIV, No. 1.)

Containing papers on pea.sant ageicultuiie in the
WEST indies: (1) Introductory paper

—Efforts in Aid of

Peasant Agriculture in the West Indies, by Francis Watts,
C M.G , D.Sc, F.I C, F.O.S

; (2) Government Schemes of

Land Settlement in Grenada and the Grenadines, by Gilbert

Auchinleck, B.Sc, F.C.S.; G. Whitfield Smith, F L.S., and
Walter Bertrand; (3) Method of Working Small Holdings
under the Land Settlement Scheme in St. Vincent, by AV. N,

Sands, F.L8., (4) Agricultural Credit in the West Indies,

by W. R. Dunlop; together with the St. Vincent Credit

Ordinance, 1913, and Report on working of the same, by
Robert M. Ander.'son.

PURE RAW
Linseed Oil

Stocked in casks or in cases of 10 gaUons each.

Special quotations made for export trade

on application to:—
THE BARBADOS 00-OPERATIVE

COTTON FACTORY, LIMITED,
BRIDGETOWN.

SPACE AVAILABLE FOR ADVERTISEMENT.
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The Manuring of Sea Island Cotton.

^X the search for plant nutrients which

began early in the seventeenth century, it was

(held by some that oil was the principle of

plant growth because it could be shown to contain

a large amount of carbon. This was long before

Liebig's famous report to the British Association

appeared
—a report which established once and for all

that the plant's main, if not sole, source of carbon is the

carbonic acid gas of the atmosphere. The effect of this

discovery of the source of carbon has been very great

as regards the question of manuring. We now

know that practically all plant products which, like

fi.xed oils, starches, fibres and sugars are composed of

carbon, hydrogen and oxygen, are valueless as direct

sources of plant nutrientsbecause they havebeenderived

from air. Hence in the cultivation of crops for certain

products, for instance the sugar-cane for sugar and the

cotton plant for lint, there would be no danger of dimin-

ishing the supply of plant food in the soil provided noth-

ing but these main products were removed. Unfortunate-

ly this is impossible, for the whole cane with its composite

ash is carried from the land, and the vegetative parts

of the cotton plant with its mineral content are also

removed. And not only in the cotton plant are the

vegetative parts
—the stem, leaves and branches

removed— but also the seed, which, although it con-

tains a large quantity of oil, has within it also a con-

siderable amount of nitrogen, phosphoric acid and

potash, the three principal soil nutrients on which the

cotton plant, or any plant, depends for its successful

development.

In view of the fact that the oil is useless for

manurial purposes, but, on the other hand, very valu-

able in the manufactures, planters have for some time

given consideration to the idea of expressing most of

the oil for shipment and turning the residues which con-

tain nitrogen and mineral ash (amongst other proximate

constituents) into cattle food for exportation. This,

however, at least in many parts of the West Indies,

does not seem to pay; and it has been a diffi-

cult problem to know how to deal economically with

this seed until the last year or two. Within this

recent period the cotton crops which have been

grown year after year on the same land have exhibited
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signs of exhaustion. It has therefore been urgently

necessary to consider what can oe done to re-establish in

cotton soils the standard of fertility. Strangely enough,

the experiments which have been conducted with arti-

ficial manures in some places have shown that the appli-

cation of nutrients not only does not improve but actu-

ally decreases the yield. On the other hand, experience

in other places does not confirm this as a general result,

and the question has been raised as to whether there is

not something in the way the manure is applied, varying

of course with the kind of soil and the system of cultiva-

tion. But even the trials which have produced results

T^hich decry the value of artificial manures are now

showing a tendency towards indicating their employ-

ment, and taking experience all over the West Indies

into account, the view may be .expressed that cotton

grown on the same land year after year must be

manured. It is also probable that artificials would

scientifically answer the crop's requirements, but

whether their use would prove as economical as some

other methods of fertilizing is open to considerable

doubt.

One way out of the difiiculty which has just

received much support in St, Vincent and St. Kitts-

!Nevis is the utilization as manure of cotton-seed meal

(the residue left after the expression of the oil)_

Chemically the method is sound in every way. Cotton-

seed meal is a general organic manure; it contains most

of the essential elements for plant nutrition and, as well,

organic matter the importance of which is very great

in tropical soils. Economically its use has several

unique advantages, the principal one being that its

employment as manure, if successful, would make the

expression of oil pay, which has not been the case in

many places up to now. In discussing the matter

with several prominent growers of Sea Island cotton,

it appeared that it would be undesirable to return the

whole of the meal obtained per acre. We may take it

that meal applied at the rate of 300 lb. per acre would

be amply sufficient, and this leaves a balance of about

160 lb. (taking the yield of meal per acre as 460 lb.) to

l)e disposed of As a matter of fact, the information

available concerning the use of meal as manure for

cotton is at present very sparce, but experiments are

now in progress and it may be found that larger

•dressings will prove remunerative.

It is almost needless to point out that what is

probably the best manure for cotton lands is pen
manure. On cotton estates there are not enough
cattle to produce a quantity sufficient to meet require-

ments; but there seems to be no reason why the

insufficient quantity that is produced could not be

made adequate, or nearly so, by feeding the animals
on the balance of meal, not to increase their weight but
to maintain them for work and to enrich their fieces.

It would seem that this double process of putting the

meal direct in the soil in small doses, and feeding the

remainder to cattle whereby part of it goes back
to the land as energy during the cultivation of the

soil and part as manure of the most valuable kind, is

the best solution to the problem under discussion.

It may be found, of course, that the judicious use

of artificial fertilizers in conjunction with the organic
manure will be profitable, and there is also the employ-
ment of green dressings to be borne in mind. Experi-
ments in the future will no doubt delineate the ideal

method of procedure. The fact remains that yield as

well as quality must be aimed at with West Indian

cotton. In certain islands the yields are dropping; it

may be due to seasons or to organic environment—or it

may be due, in large measure, to insufficient food

supjjly in the soil.

OPENING OF THE CORN-DRYING FAC-
TORY IN ANTIGUA.

On Friday May 8, 1914, His Excellency the Governor
of the Leeward Islands, Sir Hesketh Bell, K.C.M.G., presided
at a small opening ceremoDy and formally inaugurated the

undertaking known as the kiln-drying factory by means of
which it is expected that the area under cultivation of Indian
corn in Antigua will be considerably increased. It may be
within the recollection of the readers of this journal that the

possibilities ahead of the introduction of some system of drying
locally produced Indian corn v.ere first brought out in an
editorial in the Agricultural Jfews during July 1913. This
article appeared as the outcome of important information

concerning the drying process obtained by the Imperial
Commissioner of Agriculture from various firms in the United
States through the Chief of the Bureau of Plant Industry,
United States Department of Agriculture. This information
will be found in an article on page 213 in Volume XII of this

journal. Early in October 1913, the Government of Antigua
took the matter up definitely, and their proposals were out-
lined in a further editorial in the Agricultural News for
October 2.5, 1913. It was suggested that the Government
should institute an experiment with a central kiln-drier on
commercial lines, the necessary funds to be obtained by
cooperative donations and, if necessary, with the assistance
of the Government. As a matter of fact the Government
have now decided to undertake the entire expense of the

experiment. The chief questions which the experiments
were proposed to settle were first, whether locally

grown corn could be properly kiln-dried in these islands;
secondly, whether the grain so treated is equal in quality to
the grain now imported; thirdly, whether it will keep as well-
and lastly, whether it will sell as well. In the course of his
address at the ceremony now under report, His Excellency
said that what the meeting now saw in operation before them
conclusively answered the first two questions, and it was
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apparent to all that the local corn was thoroughly dried and

seemed to be of even better quality thau that which came
from America. The third question would be tested by

sealing up a sample of the locallj- dried corn and a similar

sample of the imported grain; these samples, as stated below,
would be stored under proper conditions, and a committee

would at the end of three months report upon their condition.

If, at the end of that time, the Antigua corn proved to be in

as good a condition as the American article, it might be taken

for granted that the local grain would keep as well as the

foreign maize and that it would be worth the same money.
A? a further example of the active interest which the Gov-

ernment are showing in this matter, it may be noted that

convenient storage room for grain has been provided
for the local planters in the Antigua gaol. His Excel-

lency in continuation reminded his hearers that Antigua

annually imported about 15,000 bushels of maize and 14,000
barrels of cornmeal. All this meant the expenditure of

many thousands of pounds, and he hoped that, in future,

instead of sending all the money abroad, it might go into the

pockets of the local planters and peasants.

In a letter recently received from Mr. H. A. Temj'any,
15. Sc, Superintendent of Agriculture for the Leeward

Islands, under whose direction the f^ictory has been erected,

it is stated that the premises are situated in Newgate Street,

a convenient location for subsequent developments if they
should take place. The plant consists of a No. 1 Hess drier,

together with a small sheller, driven by a 6 h.p. steam

engine, the boiler to drive which heats also the steam coils of

the drier.

The corn is conveyed from the sheller to the drier in

wooden boxes which are hoisted by means of a crane; the

cnpacity of the machine working under these conditions is

about 60 bushels of shelled grain per day; a higher rate of

working is limited bj- the capacity of the sheller; the limit of

capacity of the drier is about 200 bushels per day.

The drying is complete in about one hour and is per-

formed at a temperature of 150" F.; the initial moisture

content of the grain has been found to range from 17.^, to

20 per cent, after drying; the moisture content is reduced to

11^4 per cent , on the average: the diving is being controlled

by moisture determinations on each charge of grain by the

Brown 1 )uvel method.

Storage accommodation is provided for 200 bushels of

shelled grain, which quantity it is proposed shall be purchased
from planters and stored for a period of about tliree months
to test its keeping qualities; the total quantity of grain
intended to be handled in the experiment is 1,000 bushels,

and no charge is being made for drying in the first instance.

It is anticipated that the duration of the experiment
shall be about three months: should it prove a success it is

hoped that operations on a larger scale will be undertaken;
it is further proposed to add to the plant in a short time

a small meal-making machine.

According to the Experiment Station Record (January

1914) Agronnmia. No. 5 (1913), contains a paper in which

a number of wild fruits belonging to the genera Psidiuia,

Eugenia, RoUinia and Anona, are described with special

reference to their value for cultivation, particularly in

Paraguay. The same journal contain.^ a notice of Mr. C, J J.

van Hall's fir.^t report on selection tests of Robusta coffee,

a large number of plants having been studied with reference

to numerous variations.

MAURITIUS AND AGRICULTURAL
BANKS.

In the Colonial Journal for April 1914, an article gives-
consideration to the question of co-operative banks for the
Indian small planters of Mauritius, Recently the Govern-
ment appointed Mr. Wilberforce, who has had much
experience in India, to advise in the matter, and the con-
clusions he has arrived at are given in the article under
consideration. At the beginning of the enquiry every one

pointed out that the circumstances of ths Indian in Mauritius
and India were different, that Indians in the colony are of

different races and religion, and that not one of them trusted

any other; that by becoming civilized they had lost the

honesty of a more simple peo[)le; that they are always fight-

ing and litigating; that they live in scattered hamlets one or
more of which form a village, and that no commune spirit
exists in these villages. While admitting the justice of these

criticisms to a large extent, Mr. Wilberforce was not
disheartened by these difficulties, as they are for prac-
tical purposes precisely the same as were met with
and successfully overcome in India. Moreover, the

colonial Indian is much more inteliigent than the
Indian at home. He has seen more of the world,
and has acquired new tastes and ambitions. The frugal
Indian of simple wants represents an original type which is

disappearing in Mauritius. There is therefore no occasion on
this ground to doubt that co-operative banks would be less

successful in Mauritius than in India: but it would be

necessary to educate the people in the matter, and to help
them with Government supervision.

For several reasons which space prevents our going into

here, and from experience obtained in India, Mr. Wilberforce

advises that banks with share capital but of the RaifFeisen

type have the best prospects among Indians in Mauritius.

It is proposed that Government should advance to co operative
banks sums not larger than Rs. 10,000 at 6 per cent, and that

the amount advanced should not be larger than the share

capital that is actually subscribed, and the advance to be

repayable in instalments spread over ten years. Government
should have full power to recover the whole amount at any
time, if it considered the bank is mis-managed, or for any other

reason. The whole of the profits from the Government loan

should be placed in the Reserve.

It is admitted that these proposals and others which we
have not mentioned have the defect that they favour a bank
of wealthy members and are of small benefit to a bank of

poor members who all wish to borrow and can save little or

nothing. But this argument does not apply as strongly in

Mauritius as in India, as few Indians in the colony have not

some buried money, and after the crop everyone can afford to

buj- one or two shares of capital of Us. 10 each with money
which otherwise would probably be wasted.

A copy has just been received of the new (1914) edition

of the St. Vincent Handbook, Directory and Almanac, The
continued prosperous condition of St. Vincent seems to

justify the decision that a revised edition of this handbook

should be published every alternate year. After the almanac,
the book contains a summary of the events during 1913, which

are of considerable local interest. This is followed by
historical notes of more general interest. The institutions

and civil establishments of the colony are then described, and

a special section is devoted to the agriculture of the colony.

The chapter on towns has been rewritten. At the end of

the book there is a business directory and an index.
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FRUIT AND FRUIT TREES.

THE ATEMOYA, A NEW FRUIT FOR
THE TROPICS.

The interesting article which follows is by Mr.

P. J. Wester, Horticulturist in charge of the Lamao

Experiment Station, Philippines, and appears in the

Philippine Agricultural Review for February 1914.

It will prove of particular interest in connexion with

an article on the Cberimoya which was published in

the Agricultural News, Vol. XI, p. 388:—
The acquaintance of the writer with the annonas dates

from 1898, when he first sampled the sugar apple (yl)J/io«a

squamosa. L.) in Florida, but more intimately since 1904,

when he fir.st attempted to utilize the mamon (A. ylahra, L.)

as a stock for the cberimoya {A. cherimoHa, Mill.). The

cherimoya has hitherto failed on its own roots in south

Florida, but it flourished grafted upon its vigorous relative.

However, when the plant came into bloom it failed to

set fruit, and this led the writer to investigate the reason

for sterility, with the result that the entomophilous and

proterogynous characters of the flowers of this and related

species were discovered'".

In the course of the pollination experiments that subse-

quently were carried on in connexion with the study of the

flowers, sugar apple and the cherimoya were hybridized.
In coming to the Philippines, the writer brought with

him a few seeds thus obtained, which were sown in March

1911. The resultant hybrids made a most remarkable

growth, seemingly having the combined vigour of both parents,

and some plants attained a height of 2 3 metres in one year,

and blossomed at the age of sixteen months. The progress
of the reorganization work at the Lamao Experiment Station,

where the hybrids are growing, has twice necessitated trans-

plantation of some, notwithstanding which they have made
a most satisfactory growth. Because of the cutting back of

the plants attendant upon their transplanting, practically no

flowers appeared, and no fruits were expected this year. The

blossoming season of the cherimoya is somewhat in advance

of that of the custard apple, but owing perhaps in part to the

shock and retardation due to the transplanting, a few flowers

appeared in June on one of the transplanted hybrids. One
of these was pollinated with pollen from the custard apple

(.4. reticulata, L.) with the result that it set, and a fruit

developed and ripened, October 8.

The following is a description of the fruit: Size small;

weight 280 grammes; length 7 7 cm., equatorial diameter

7'6 cm.; cordiform in shape, with prominent carpels and

areoles; exterior yellowish green, almost glabrous;- skin very
thick and tough; flesh white, tender, and melting, with

a slight trace of fibre, juicy, subacid, rich and aromatic;
flavour excellent, very similar to a good cherimoya with

a dash of the delicate sweetness of the sugar apple; seeds four

to seven, similar in shape to cherimoya seeds but darker

coloured.

The fruit is rather small but regular and well shaped,
about the size of a sugar apple which was to be expected con-

sidering that the father parent, the cherimoya, was also

under-sized. With the employment of large-fruited cheri-

moyas for the breeding work we may also anticipate

* Wester, P. J.: Pollination Experiments with Annonas.
Bui. Torrey, Bot. Club, 37: 629-39, 1910.

a progeny with larger fruits. The 'giant' cherimoya has been

imported by the Bureau from Australia and will be used in
the annona breeding work as rapidly as the plants become
of age. A number of choice varieties have also been

presented to the Bureau by Mr. David Fairchild, agricul-
tural explorer in charge of the oftice of foreign seed and
plant introduction, Bureau of Plant Industry, United States

Department of Agriculture, which will be similarly employed.
The atemoya plants, of which there are twenty three,

have not yet fruited, are very similar in appearance to the

cherimoya and the fruit is also practically identical with the

prominent-carpelled cherimoyas.

Superior to the sugar apple, it is not claimed that the

atemoya is an improvement upon the cherimoya; but, as

pointed out in a previous issue of the Review, it has been

hoped that by crossing the cherimoya with the sugar apple
the excellent flavour of the .subtropical cherimoya, which
does not succeed well in the low altitudes near the equator,

might be imparted to the progeny, and that the other parent
from the lowlands would impart to it adaptability to
a tropical climate. It would seem that this anticipation has
been realized in the above instance.

The seedlings that are being propagated from the fruit

described above are of course one half custard apple and a

quarter each cherimoya and sugar apple. It will be

exceedingly interesting to watch the results of this new
combination, and a new hybrid will be forced to fruit as

rapidly as possible.
The name 'atemoya', which is here being proposed for

this new race of fruits, is derived from a combination of one
of the old original names of the sugar apple, Ate pannicensis,

quoted from Hermandez, in his work 'Xova Plantarum
Animalium Mineralium Mexicanorum Historia' published in

16.51, and cherimoya.
As far as material permits, the fruit is being propagated

for distribution throughout the Philippines.

THE CLOVE INDUSTRY IN ZANZIBAR.
Brief reference was made to the onerous conditions

of the clove industry in Zanzibar in the last issue of

this journal. According to United Empire (April
1914) the supremacy hitherto held by Zanzibar in the
world's clove market is likely to be contested if prices
show a tendency to increase. Efforts may be expected
to arise in German East Africa and Madagascar,
amongst other places. The following information on
clove growing shows the distribution of the cultivation

in Zanzibar, and gives the yields that are generally

expected, together with a few facts concerning prices:
—

The Clove Tree (the Caryophyllus aromaticus) of

Linnaeus, indigenous to Moluccas, was brought from
Mauritius to Zanzibar about 1790, and probably much about
the same time introduced into Pemba, the environment of the

two islands proving so favourable for its cultivation that at

the present time some 58,000 acres containing about5,.500,000
trees, are taken up by the plantations. Out of this area over

38,000 acres are situated in Pemba, the latter therefore

yielding some 75 per cent, of the total output. The Zanzibar

plantations are, however, much younger than those of Pemba,
the former having an average age of some forty years and
some of the latter having records extending over ninety years.
The reason of this is that the cyclone of 1872 which devas-

tated Zanzibar destroying the trees hardly touched Pemba.
In Zanzibar the clove belt extends a distance of some 25
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miles from Tunguu, just south of the centre of the island, to

M'Kokotoni, on the north, where the trees flourish on the red

and chocolate-coloured maris of the sheltered ridges and slopes,

and on the sandy loams of the flats away from the numerous

swamps. In Pemba the belt commences at the southern

extremity of the island at Pakaima and Kengeja, extending
to Masuka within -5 miles of the northernmost point (Ras

Kigomacha): in both instances the plantations occupy the

western sides of the islands, following the beds of marl and

sandy loams upon which they thrive and grow. The trees

themselves have been planted out in geometrical lines from

21 to 24 feet centres, and commence to bear upon normal

conditions about their seventh year, reaching their maximum

yield on good soil about their fifteenth year. When half

a century old they are some io feet high with a circumference

near ground-level of about .5 feet.

The clove itself is the dried, unopened bud of the tree,

and must be harvested before maturity, otherwise it is useless

for commercial purposes. It produces one crop a year, the

trees commencing to bud about January or February, in

Zanzibar, and the harvest may start any time after the -July

following. As the buds ripen unequally, the picking may
last some four months or so and, therefore, a tree may have

to be picked two or three times. The yield is uncertain and

varies from 4 to 8 B). per tree per year, and there are especial

cases in which a tree will bear as much as one frasila (3-5 lb.)

in a single year. Besides the variation in the yield of

a single tree there is also a considerable variation in the

amount of the crops, a poor year yielding 2i to 3 lakhs of

frasilas (8,7.50,000 Bb. to 10,500,000 ft.) and a'good year over

twice this quantity, the mean yield over a number of years

being about 4i lakhs (15,750,000 ft.), a mast or abundant crop

occurring from every three to five years. The average yield,

however, is generally somewhat in excess of the market

requirements. After picking, the cloves are dried in the sun

for six or seven days, being then packed in grass mats or

gunny bags and sent to the Zanzibar Custom House for

auction, the Government levying a duty of 25 per cent, upon
the produce. The prices realized, work out from 2}rf to 6d.

per ft. during the last few years, so that the market is very

fluctuating and speculative.
The bulk of the cloves are purchased by German and

Italian firms, and are exported to Hamburg, London, New
York and Bombay where they are largely employed for the

distillation of clove oil, which is used in the manufacture of

drugs, perfumes, confectionery, etc.

AGRICULTURAL EDUCATION.

There are at present upwards of 1,480,000 acres of teak

forests in Java, according to an article in the Journal d'Agri-
ture Tropicale. and the acreage is steadily increasing, as the

area reattbrested is two and a half times larger than the area

felled during the same period. The principal conditions for

profitable cultivation are a fair soil of at least medium fertility,

a minimum yearly rainfall of 40 inches, and an atitude not

greater than 330 feet. Teak sends up numerous shoots from
the stool, but as the trees thus obtained are inferior to

seedlings, this method of cultivation is not employed. Seeds
are sown in rows at 3 ft. by 10 ft

,
and during the first year

other crops, such as rice or ground nuts, are grown between
the rows. The chief enemy of the young plantations is the

lalang glass (Impernla arundinacea), and in order to keep it

down, as hoeing is too expensive, it is usual to sow a

leguminous plant, Leucena gkiuca, between the rows. This

chokes the lalang grass, and keeps the soil clean; it also

prevents the leaching out of the earth, enriches it in humus
and nitrogen, and disappears when the cover of the forest is

sufficient.

A MOVE IN MAURITIUS.
A communication has been received from the Director

of Agriculture, Mauritius, describing the arrangements which
have been made for the training of a limited number of

young men in agricultural sciences with special reference to
the sugar industry, at the laboratories of the Department
of Agriculture.

The rules respecting the training of these students

require the number to be limited to six, and these must
bind themselves for three years to complete a course in

accordance with the schedule which is summarized below.
The instruction will be given by the officers of the Depart-
ment of Agriculture, the lectures being limited to such times
as their official duties miy allow. A fee of Rs. 5 is to be

charged monthly for such instruction, and the parents or

guardians of each student will be required to enter into
a contract at the commencement of the student's training
to provide for the completion of such training.

Students should be ready to render assistance to the

Department of Agriculture in its investigations, and they
will be encouraged to work in a sugar factory for one crop
during their period of instruction. Definite hours are

specified in the regulations, and examinations, will be held

annually on the basis of which a diploma will be issued. It

is intimated that this diploma will only be given pending
the establishment of an agricultural college in one of the

larger colonies, when it is hoped to arrange that the

diploma issued by that college may be substituted for the

departmental one.

A research scholarship will be available once in every
three years. Vacancies for students began on April 1, 1914,
and applicants were required to have passed the Senior Cam-

bridge Local or to pass a competitive examination in various

science subjects.
The syllabus of studies referred to above include the

general principles of agriculture, agricultural botany and

biology, agricultural chemistry, and agricultural entomology
and meteorology. From the schedule it would seem that no

provision is made for a training in general chemistry, which
would appear to be a serious omission since teachers have

always realized the difficulties of giving instruction in

applied science, particularly chemistry, unless the student

possesses some idea of the general principles.

One of the reports of the Imperial Education Confer-

ence dealing with educational systems of the chief colonies

not possessing responsible government concerns British

Guiana. In the section dealing with technical education

reference is made to the system of agricultural apprenticeship,
which is designed to train boys for agricultural work and to

give them certain instruction in the principles of agricultural
science to render them fit to take the place of leaders and

among the small cultivators of the soil. These are indentured

to the Director of Science and Agriculture for a term of

three years, and are employed in the Botanic Gardens and

Experiments Fields at an average rate of pay of 20c. per day,

special provision being made for their board and residence

by the Government. As in earlier years, the weak point
in the scheme is that the statf of the botanical and agricul-

tural divisions are too fully occupied with other duties to

give the teaching the attention it deserves; and it is felt

that at the present time the work still suffers under thi.s

difficulty and it is considered essential that a special officer

is necessary to superintend and give systematized instruction

to the pupils.
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolscenholme and Holland, of Liverpool,

write as follows, under date May 5, with reference

bo the sales of West Indian Sea Island cotton:—
About 200 bales of West Indian Sea Island cotton have

been sold since our last report at prices ranging from 11^d.
to 20d., chiefly Montserrat 17|rf. to 19|d., and Barbados
ISd. to 20d., with stains at 7id. to 7;d

The stock is now considerable, and the bulk of it has

arrived within six weeks; meanwhile, spinners are only buy-

ing in small quantities as they require it.

The report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week

ending April 11, is as follows:—
There is left unsold only about 150 bales, consisting

almost entirely of a few Planters' crop lots held here and on

plantation. In the absence of a demand for these crops, the

market remains very (|uiet, with no sales to report.

We quote, viz:—
Extra Fine 26c. = 14|d. c.i.f., <fe 5 per cent.

Fully Fine

Fine
24c.

22Ac.

=
13fd.

= 13rf.

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to April II, 1914, were

4,328 bales, 6,59.5 bales, and 4,066 bales, respectively.

STUDIES IN INDIAN COTTON.
An important paper on the vegetative characters of

Indian cotton?, by H. Martin Leake, and Ram Prasad, appears
as No. 4 of Vol. VI, of the Memoirs of the Department of

Agriculture in India. An attempt is made to give an

account of the observations which have been carried out on

vegetative characters such as the method of branching, the

red colouring matter in the sap, the leaf factor, and particu-

larly the type of branching in relation to the length of

vegetative period. Though these do not directly concern

that portion of the crop which is commercially valuable, yet

they are of very considerable indirect importance. The habit of

the plant is dependent in great measure on the method of

branching, and on this habit depends such vital points as the

suitability of the plant for field culture, and the yield of lint

per acre.

It is necessary to call attention to the importance of the

interdependence between the type of branching and the

length of the vegetative period.* It is essential in the United

Provinces of India, where the work under review was carried

out, that a plant which is to be cultivated on a field scale

should pass through the entire stages and produce an abun-

dance of fruit between the time of sowing in May or, in the

case of unirrigated lands, at the beginning of the monsoon
and the end of the year. Under these conditions, if a remun-

erative yield per acre is to be obtained, the plant must

* This subject has recently received attention also by
ti. F. Cook, in America.

commence to ripen its fruit by the middle of October at the
latest This means that flowering should commence in the
end of August, giving a maximum vegetative period, i.e., the

period between the date of sowing and the appearance of the
first flowers—of eighty to ninety days—a period which has to
be considerably reduced in the case of a crop grown on barani
lands. It is shown in the paper that in the monopodial types,
the vegetative period is considerably longer than that of the

sympodial types, and too long to render the cultivation of
such forms on a field scale practicable. In crosses, therefore
which are produced with the object of transferring the long
staple of the monopodial Type 3 to a plant having the

sympodial habit, a knowledge of the exact conditions which
determine the length of the vegetative period is essential.

In concluding, the authors state that the .study of the

commercially valuable portion of the crop is far rarre intri-

cate, and while a considerable amount of information has

already been gleaned, further study is necessary before it

will be profitable to put forward a clear account of the
results obtained in this .section of the work. It is hoped,
however, that it will be possible to do this at no distant date
in a second part of that paper which has just 1 etn reviewed.

OOTTON-GROWING IN QUEENSLAND.
It would seem from the March (1914) issue of the

Queensland Agrindtural Journal that fresh interest has
been aroused in this part of Australia with regard to cotton-

growing. An article which appeared in the Agricultural
News on the subject of the British Cotton Growing Associa-
tion and Australia is reproduced, and certain editorial
remarks are made which appear to be of some interest. The
reasons given by Mr. J. A. Button, Chairman of the British
Cotton Growing Association, for barring the cultivation of
Sea Island and perennial cottons in Queensland are regarded
as being well worthy of consideration, but exception is taken
to the statement made in our article that 'it must be remem-
bered that although it has been proved experimentally that
cotton can be grown in Queensland, the legislation against
the importation of black labour makes the scale of wages so

high that it is necessary to grow only the best type of high
value, if the cultivation is to be a success commercially,' The
editor observes that cotton-growing in Queensland has long
ago passed the experimental stages, as is shown by the

exports of Queensland cotton between the years 1866 and
1873, when the exports of cotton rose to 2,602,100 (?tt). ) in

1871. As regards the question of labour, the Queensland
Agricultural Journal maintains that Australian cotton in its

palmiest as well as in its decaying days has been grown,
picked, ginned, and prepared for market entirely by white
labour. In this matter the journal is quite in agreement
with the conclusions arrived at by the Dominion Commission
on the cotton industry, which stated that black labour is abso-

lutely unnecessary for the successful cultivation of cotton, and
that 75 per cent, of the labour in the cotton fields of Texas is

white. Unfortunately the Commissioners state further in

their report that hand picking in Queensland by white
labour would cost M. per lb. With a selling price of ginned
cotton at 6irf. it is difticult to see that there is any possi-

bility of establishing an industry in Queensland. Presumably
the Commissioners' estimate of this charge is an error, at

least it is to be hoped so, if there is any definite intention
of investing capital in cotton-growing in Queensland.
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LIVE STOCK NOTES.

THE PRESERVATION OF HIDES AND
SKINS FOR EXPORT.

In view of the high piice> which are realized by hides

and skins, the Bulletin of the Imperial Institute calls atten-

tion to the importance of ensuring by proper treatment the

arrival on the market of these products in the best condition.

There are a number of methods in use for the protection of

hides against putrefaction and the attack of insects, but

many of these are unsatisfactory, the hide itself being some-

times damaged by the careless treatment which it receives.

The method which the Commission appointed by the Inter-

national Association of Leather Trades Chemists recommends

is the 'wet-salted method'.

•The skin while being flayed should be prevented from

coming in contact with dirt or blood and should be allowed

to fall into a basket or other receptacle, where it is left to

cool. It is then washed thoroughly and afterwards drained

to remove the excess of water. The skin should then be

laid out fiat on a clean floor or a suitable low table, Hesh-side

uppermost, care being taken that every part of the desh-side

is exposed. Salt is spread evenly over the whole area of the

flesh side and other hides, similarly treated, placed on top,

and the process repeated until a pile about 4 feet high has

been raised. Each skin should be given a quantity of salt

equal to 2.5 per cent, of its weight, and it should be seen

that the top skin is well covered over. Where large numbers

of hides are being treated, the piles may be built differently,

but in whatever way it is done the hides should have plenty
of salt. The skins are left in these piles until all the salt

has been absorbed, which generally takes about a week, and

should they not be 'salt firm', that is, free from excessive

moisture, at the end of this period they are again salted

As soon as the skins are salt firm they may be baled for

transport.'
Under certain circumstances, to reduce cost of transport

it is more convenient to ship the hides in a dry state. After

washing, as in the previous method, the skins must be hung

up in a cool room until partially dried. They are then

spread out and resalted until they have acquired a soft but

elastic condition. It must be remembered that dry-salted

skins are more difficult to wash and soften for tanning than

wet-salted.

It will prove interesting to conclude this note on hides

and skins with a .statement concerning the great development
which has taken place in regard to the exports of hides and

skins from the British West Indies (excluding British

Guiana) to Canada. In 1909 the value of these exports
was §17,974; in 1911 there was a drop down to -512,029;
but in 1912, the value rose to $24,212; whilst in 1913

hides were exported valued at $73,340.

CHICKENS AND BEES.

The following article has been taken from the

Tropical Agricidturist, for March 1914.

The combination of bees, poultry and I might add, an

orchard, is an ideal one. We have 2 acres of land in

a joung orchard, and here we have the bees and poultry.
A good growth of elderberry bushes and small trees on the

south, east and we.st lines of the lot, and the poultry build*

ings on the north, furnish a good wind-break. We have from
1,000 to 1,-500 chickens and .50 colonies of bees.

As we hatch all our chickens with incubators, we are
enabled to produce eggs and broilers (cockerels) when the

prices are the highest. We feed the newly hatched chicks

nothing for the first forty-eight hours, after which one of

the commercial chick-foods is given every two hour for the
first four or five days, gradually reducing the feeding to

morning noon and night.

The brooder house, one room 28 x 16, is divided into

pens by poultry wire, and a lamp heated movable hover is

placed in each pen of 100 chicks. This admits plenty of

pure air, gives scratching-space, and insures perfectly sanitary
conditions.

Grit, oyster sheila and charcoal are continually before

all fowls. The morning and evening meals for the fowls of

all ages consist of mixed grains thrown into the litter.

A dry mash, fed in troughs, is given at noon. Green food is

fed to all at nine in the forenoon.

At the age of six weeks the chicks are placed in the

colony houses and given the free range of the orchard.

About October 1 the pullets are moved to the large winter

houses. The males are put with the two-year-old layers

during the breeding season—from January 1 to June 1.

The pullets are kept for laying entirely, as we make
a speciality of sterile eggs for table use. We have a special
trade in Cleveland, where there is a growing demand for

sterile eggs.

We have not been in the bee business as long as we have
in the poultry business; but we find business methods apply to

the bees as well as to the poultry. A complete system of

accounting is maintained. The hives are placed in rows, each

one in the shade of a tree. Each hive bears a tin tag on

which is painted the row letter, and hive number, enabling
one to locate any hive immediately.

In the management of bees and poultry, every man, as

he gathers experience, adopts methods peculiar to his own
needs and conditions. We have found that it is the best

policy to have all hives and parts uniform and interchange-

able; and we therefore purchase all our supplies from one

reliable manufacturer, which saves much time and labour.

We operate principally for comb honey. In order to

check swarming somewhat we believe in plenty of hive room
and ventilation. In the spring all queens are clipped.

We find the smoking plan of introducing queens one of

the best.

There are several devices which have proven to be very

convenient, among which is a frame the size of a hive

covered with wire cloth, which when placed over the top of

the frames, prevents the bees from flying out and robber bees

from getting in when the cover of the hive is off. At the

same time, one is able to see what is going on in the hive.

When a hive is being robbed we find a wire cloth box, large

enough to telescope over the entire hive, very efi'ectual.

Early in the fall all colonies that are short of stores are

fed a sufficient amount of syrup, so that none have less than

2-5 B). for winter. Weak colonies are united by placing one

hive on top of the other, with a screen between them for

three or four days.

Our bees winter on their summer stands, and are

protected with chaff cushions in a super on top (grain bags,

one on each side), together with an outer covering of roofing

paper securely tied with a heavy cord.
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l^OTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with the ques-
tion of manuring Sea Island cotton with special refer-

ence to the utilization of cotton-seed meal.

One page 162, the opening of the new corn-drying

factory in Antigua is reported and an account is given
of the history of its development and of its future

functions.

Two articles in this issue deal with agricultural
matters in Mauritius; one on page 163 summarizes the

position in that colony as regards agricultural banks,
whilst the second, on page 165, describes a move that

has been made in connexion with educational affairs.

Cotton Notes, on page 166, contain two interest-

ing articles concerning, respectively, studies in Indian

cotton and the possibilities of growing cotton in

Queensland.

Lnder the caption of Agricultural Engineering, on

page 173, the new fibre-cleaning machine which has

given such satisfactory results in Jamaica, is explained
in considerable detail.

On page 174, Fungus Notes comprise an article

dealing with two diseases of the tomato.

Insect Notes, on page 170, review the report on

insect pests in Barbados. 191 2-13.

Exports from Dominica, 1913.
The value of the lime products exported from

Dominica in 1913 was £142,431 compared with
£96,673 in 1912 and £73,883 in 1911. Analyzing the
first total given, we find it composed of the following
items: concentrated lime juice £60,842; citrate of lime,

£17,026; raw lime juice £1-5,083; lime juice cordial,

£349; fresh limes, £39,298; distilled linie oil £3,625;
ecuelled lime oil, £6,208. Oranges were shipped valued
at £1,119, whilst the cacao exported was worth
£24,759—a falling off on the previous year's figures.
Coco-nuts valued at £987 were exported.

Most of the produce represented by the above
returns went to the United Kingdom. The trade with
Canada has shown a falling off. Whereas in 1912 raw
lime juice valued at £3,724 was sent to the Dominion,
in 1913 only £623 worth was shipped. The exports
of fresh limes to Canada, however, has nearly doubled
itself, being valued at £120 in 1912, and £203 in 1913.
The trade in fruits in general with the Dominion shows
a firm tendency to improve, and it is hoped that

advantage will be taken of the new steamship arrange-
mets to bring about still greater developments in this

direction duricg 1914.

The Production of Rice.

According to the Bulletin of the Imperial Insti-
tute (January-March 1914), it is estimated that about
35 per cent, of the cultivated area of British India is

under the rice crop. For 1911-12, the Indian rice crop
was some 26,100,000 tons, and in spite of a large local

consumption India exports more rice than any other

country in the world, the shipments for 1911-12

amounting to 2,625,000 tons. Rice in Ceylon is the

staple article of food of the native population, and in

1910-11 the estimated area under the crojj was roughly
680,574 acres. Rice cultivation is an important native

industry in the Federated Malay States, Fiji, Queens-
land and Egypt. In West and East Africa rice is

grown by the natives but not sufficient to meet the
local demands. Experimental shipments for the

purpose of ascertaining the commercial value of the

produce has demonstrated the necessity for more care
in the selection of varieties and in the cleaning and

husking of the grain.

No reference is made in the article to rice-growing
in British Guiana where the area has increased from

6,000 acres in 1900 to over 40,000 acres 1912-13. The
imports of rice into this Colony have fallen from over

11,000 tons in 1897-8 to 82 in 1912, while nearly
2,750 tons of a value of .?185,856, and rice meal of

a value of $13,336 were e.'cported during that year,

mainly to the West Indian islands, where the grain is

considered by merchants to be superior to that

previously obtained from the East.
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New Canadian Tariff Changes.
Tbe Canadian Trade Comniissioner (Mr. E. H. S.

Flood) has furnished this ottice with a memoran-
duiii issued by the Customs ] )epartment of Canada,
which contains information of importance to the West
Indies. The duties on cassava flour, when imported

b)" manufacturers of explosives for use exclusively in

the manufacture of such articles in their own factories,

has been removed. The general and intermediate

tariff on dried or evaporated bananas is h cent per ft.,

whilst this produce may be entered free under the

British Preferential Tariff. The duty on cocoa-nuts,

desiccated, sweetened or not, per ft., is b cents under

the British Preferential Tariff and 4 cents under the

Intermediate and General. Peanut oil for manufactur-

ing soap or for canning fish, and soya bean oil for

making soap may enter free of duty.
In view of the efforts that are being made to

extend the cultivation of cassava and coco-nuts in these

islands, the above changes are very welcome and pro-
vide a source of considerable encouragement.

Britisli Guiana and Peasant Agriculture.

A leading article, published as the outcome of

the last number of the West Indian BuUetin, appears
in the Bemerara Daily Chronicle (Mail Edition) for

May 8, 1914. In this it is stated that the papers
which the number of the Bulletin under consideration

contains put powerful arguments into the bands of

those in British Guiana who are advocating the adop-
tion of a more vigorous policy of land settlement and

co-operative credit. In reviewing the contents of the

publication, it is urged that the comprehensive schemes
of settlement which have been the salvation of

St. Mncent and other islands should be adopted in

order to prove the salvation of British Guiana.

The number of the Bulletin under consideration

begins with an introductory article by Dr Francis

Watts, C.M.G., in which the various efforts made to

organize a peasent agriculture in the different islands

are briefly outlined: attention is given at some length
to the history and influence of the Land Settlement
Scheme in St. Vincent, which appropriately supple-
ments a paper which follows on the working of the

Settlements in that colony by Mr. W. N. Sands. The

position as regards Land Settlements in Grenada and
the (Jrenadines is fully dealt with by Mr. G. G. Auch-

inleck, Mr. Whitfleld Smith and Mr. W. Bertrand.

The subject of co-operative credit receives attention in

a paper by Mr. W. R. Dunlop, and in a report on

the working of the St. Vincent societies, by Mr. J.

Anderson.

Is the Earth Drying Up?
Professor J. W. Gregory's articles on this question

in the Geographical Journal have brought forth

several discussions on the subject in various parts of

the world, particularly in South Africa. Professor

Gregory has examined critically the extensive and
scattered literature from which evidence may be

gleaned and has come to the conclusion that there

may have been many widespread climatic changes in
late geologic times, but in historic times there has
been no world-wide change of climate. It has been
asserted that the circumstance of the level of the
Dead Sea being lower than it was in earlier times is

evidence of desiccation, whilst biblical references to

the luxuriant vegetation of Palestine has led to the
belief that the rainfall has gradually become diminished

up to the present time. But Professor Gregory says
it may be concluded frrm the most precise test now
available, namely, from the range of the date palm
and the vine, that the climate of Palestine is the same
to-day as it was in the time of Moses.

There have of course occurred within the various

cycles which rainfall follow, periods, sometimes extend-

ing into years, when the rainfall is below what is

believed to be the mean average. The past three

years in the West Indies afford an example of this,
and the significance of it is as follows: if, as is generally
recognized, it takes from thirty to forty years' rainfall

records to provide ua with a true mean average, the

remaining ten or fifteen years which will be required
in most of the West Indian colonies before this data
is complete, will include this period of low precipita-
tion, which will probably indicate that the mean
average rainfiiU is considerably less than what was

popularly supposed. There may of course occur

compensating periods of heavy rainfall which will

increase the mean average. But agriculturally it is

the maximum and minimum which are of the greatest

imporcance since the succcess or failure of a steady
rotation of crops is limited by these extremes rather
than by the mean.

A New Map of the West Indies.

The latest issue of the West India Committee
Circular, just to hand, notifies the fact that the
Committee has published a new map of the West
Indies. The size of this valuable publication, which
has besn specially drawn under the superintendence
of the Committee, by the London Geographical Insti-

tution, is 3 feet 9 inches by 2 feet 10 inches. While
no attempt has been made to give the physiographical
features of the different islands—this being imprac-
ticable in view of the relative size of most of the

islands—the principal railways, sea distances in

nautical miles, cables, wireless telegraph stations,

coaling stations and oil stations are all clearly marked.
The map has three insets, one showing the routes and
distances between Canada and the United States and
the West Indies, another a plan of the Panama Canal,
and the third showing by diagrams and figures the

area and population of the various British West Indian

colonies. The map is coloured and can be obtained

either varnished and mounted on rollers or in sheets.

The price to members of the West India Committee
mounted and varnished, 7s. Qd. post free or in sheet

.5s. post free. To others than members the price is

10s. (id. and 7s. 6rf., respectively.
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INSECT NOTES.

INSEOT PESTS AND FUNGOID DISEASES
IN BARBADOS, 1912-13.

The main body of the Report on the Local Department
of Agriculture was reviewed in the last issue of the Agri-

cultural News. In the present article that portion of the

publication relating to insect pests is dealt with.

This part of the Report naturally falls into two sections:

that prepared by Mr. .J. R. Bovell, I.S.O., Superintendent of

the Local Department, and that prepared by Mr. W. Xowell,

D.I.C., the Assistant Superintendent. In the first of these

sections, there are, in addition to an account of the general

administrative work, field and plot experiments and other

routine matter, reference to the fumigation of plants and

insect pests and fungoid diseases, while Mr. Xowell's report

deals with the entomological and mycological investigations

carried out by him during the year.

During the twelve months under review, 497 consign-

ments of plants and seeds, other than cotton seed, were

examined, of which forty-seven were either fumigated or disin-

fected, and 51 were destroyed. The importation of cotton

seed for oil extraction amounted to seventy-one lots with

a total of 22,128 bags, all of which were fumigated.

Experiments as to the efficiency of the fumigation of

cotton seed with sulphur dioxide showed that this gas did

not penetrate more than 3 inches into the mass of cotton

seed sufficiently to be effective in killing the insects experi-

mented with. This was proved to be due to the absorp-

tion of the sulphur dioxide gas by the cotton seed in the

outer layers. Trials made with hydrocyanic acid gas gave even

less satisfactory results, the depth of penetration ranging
from only 2 inches in some cases to 10 inches in others

In the trials in the use of carbon bisulphide, it was

found that this substance penetrated through the cotton seed

sufficiently to kill insects in the centre of the bags. The

dose was at the rate of 1 dram per cubic foot of space

in the fumigating room, which was kept closed for twenty-four

hours. The carbon bisulphide was exposed in open dishes in

the room, which was kept closed for twenty-four hours.

The order prohibiting the importation of sugar-cane, etc.,

from countries where the froghopper is known to exist was,

on November 21, 1912, made to apply to the island of

Grenada, where a species of froghopper (not on sugar-cane)

had been reported to occur.

Under the heading of Insect Pests and Fungoid Diseases,

the Superintendent of Agriculture gives a summary of the

efforts to forward Tiphia parallela, the parasite of the brown

hard back {Phytalus smithi) to Mauritius, on account of the

occurrence of Phytalus smithi on estates where it had not

been known formerly, and makes mention of the fact that the

leaf-blister mite of cotton had spread to the south-eastern

portion of the island where it had not occurred in the previous
cotton season. It is stated that the extinction of the cotton

industry is feared if no suitable measures for the control of

this pest are discovered, unless certain indigenous strains of

cotton resistant to the attacks of the pest can be developed to

produce good quality cotton in paying quantities.

This fear does not seem well founded, since in other West

Indian islands the leaf-blister mite has been a pest of cotton

for the last ten years and cotton has continued to be grown
and to produce profitable crops. This has been accomplished

by careful plant selection to produce pure strains of early-

maturing Sea Island cotton, the picking off of the first-infested

leaves, and in some instances the complete destruction of the

old cotton as soon as the crop is finished, with special reference

to producing a season on each estate of several weeks between

the destruction of the old crops and the planting for the new.

The portion of the report by the Assistant Superinten-

dent, comprising some eleven pages, records a very considerable

amount of work in connexion with pests and diseases. Much
of this is in direct continuation of that recorded in the

previous Annual Report of the Local Department (see Agri-
cultural News, Vol. XII, p. .58).

With reference to plant inspection, it is stated that seven

species of scale insects, several species of aphis, and five

species of caterpillars not known to occur in Barbados have

been intercepted.

Root borer {Biaprcpes ahlireviatus, L.). The continued

study of this pest of sugar-cane has led to increased knowl-

edge as to its life-history and habits, but nothing new since

the last report has resulted as to methods of control or

natural enemies. The collection of the beetles during the

year under review amounted on one estate to 69,700 from

June to NovemI)er; the greatest abundance was recorded in

late October and early November, the collections for the

week ended October 28 being 7,500, and for the week ended

November 4, 7,700.

Although the period covered by the Annual Report
extended only to March 31, 1913, figures for the collection of

Diaprepes beetles are given to include the time to August 22,

1913.

From early November to early April the beetles were so

scarce that no collecting was done.

Following slight rains in April, however, they began to

make their appearance again, and the daily collecting was

resumed with fairly regular catches ranging from about

500 weekly at first, up to 925 in the week ended July 11.

There then came a fairly heavy rainfall (7-61 inches) between

the 13th and 18th, and the numbers increased enormously,

rising to a maximum of 28,357 for the week ended August 1,

falling to about 12,000 in the following week.

The discovery in the previous year of the situation in

which the eggs were laid made it possible to collect these

during the period when the beetles were most prevalent.

The boys who capture the beetles collected 6,138 egg
batches. The number in a batch ranged from thirty to 200;

the average of 60 batches counted was ninety four. The egg

capacity of a female Diaprepes is about 250, and the egg-

laying period in captivity extends, over a period of from three

to seven days, the shorter period probably being more usual

in the field.

The beetles are active at night, hiding during the day
in axils of the leaves of sugar-cane and corn and among the

leaves of pigeon peas and cassava.

The eggs are found fastened between the wind-split tips

of cane leaves, rarely in the same situation on corn, and they

have not been found on other plants though extended search

has been made for them.

The field toad or crapaud {Bujo agua) feeds upon the

beetles. When the eggs hatch, the grubs drop to the ground,

and it is believed that many are destroyed by the ants

which are often abundant in the cane fields. It is sug-

gested that it might be possible to take steps to increase the

abundance of predaceous ants in the cane fields, and even to

introduce additional species for the better control of the

root borer.

An account is given of the feeding hal>its of the grubs,

from which it appears that when the newly hatched larvae

penetrate into the soil they begin feeding on the cane roots:

later, from December to February, they attack the under-
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ground stem portion8 of the cane stool, cutting oft' the water-

supply from the above-ground portions of the canea and

causing them to die with every appearance of having been

killed Ijy drought.

This is the same appearance as that caused by the root

fungus (Maras}aius sacchari) and is due to the same cause,

namely the cutting oft' of the water-supply. It is shown by
the investigations reported that the root borer and the root

fungus are often found together attacking the same stool of

canes, and that in many cases the root fungus is secondary in

its attack and in its effect.

The practice of digging cane stumps immediately after

the reaping of the canes is again recommended, but it is

definitely stated to have practically no value if the stumps
are left till they begin to dry out, because the grubs leave

them and penetrate into the soil where they may lie dormant

for some time. The length of this dormant period has been

the object of study and it has been found that grubs have

lived in captivity without feeding for periods ranging up to

334 days. This ability on the part of Diaprepes grubs has

a very important bearing on the problem of control and on

the attack of young plant canes when these follow canes in

the same fields without an intermediate crop. Xo insect

parasite of the root borer has been found though hundreds of

egg clusters and thousands of grubs have been e.^aniined.

Two grubs have been found in the field attacked by the

green muscardine fungus {Metarrhr.iu/ii aniscipliae) and trials

are being made with this fungus along the lines followed in

Trinidad in connexion with the control of the sugar cane

froghopper.

The cane leif weevil (3J//(jr/irijus uriit'ihn:, Bailey) i.s

described and mentioned as a potential rather than an actual

pest It is a small, dark-brown weevil without perceptible

snout, which feeds on leaves of cane and corn, hiding during
the day in the leaf sheaths. The larvae and pupae are to be

found in the soil among the roots of these plants.

The bronze hard back {Pliytalus siti itId) ha.s frequently
been referred to in the Agricultural News and an account of

this insect appears in Pamphlet No. 73 issued by the

Imperial Department of Agriculture. P/n/taluf. Sniithi is

better known in Barbados as the brown hard back and it has

been called the Mauritius hard back .since it is in that island

that it has occurred as a serious pest, probably having been

introduced from Barbados with shipments of sugar-cane stools

in soil.

In Barbados, this insect is held in check by its parasite

Tiplda parallela, which is a small blatk wasp. The investiga-

tions of Mr. Nowell have led to a very complete knowledge
of the life-history and habits of both brown bard back and its

parasite. The portion of the report in which this informa-

tion is presented is of much interest, and a few of the facts

will be briefly reviewed in the next issue of the Agricultural
News.

RUBBER GROWING.

BALATA IN BRITISH GUIANA.
The notes from ISiitish Guiana which appear in the

India Rubber Journal for April 18, 1914, refer tT the

interesting conclusions arrived at by the officers of the

Department of Agriculture respecting methods of bleeding
balata. Collectors have been frequently warned against

felling trees for the purpose of obtaining, as they thought,
a greater quantity of latex; and it has now been proved that

by felling the tree, the results are actually less than those

obtained from the tree in a standing position. It is not

altogether generally admitted that the ordinary cutlass which
Mr. Bancroft has suggested should be used in the tapping
process is a success; true the knife made locally may not

actually be so efficient as a tool, but it must be remembered
that the balata tapper has to be taught his work, and it

requires a great deal of experience before an ordinary cutlass

can be used with sufficient skill to avoid penetrating to the

wood of the tree and causing damage.
The same notes call attention to the false impressions

which have been made concerning the balata industry in

Dutch Guiana. There is more virgin forest in Dutch Guiana
than in British Guiana, and certainly the possibilities as

regards the production of balata are greater. The point is,

the industry has not been .so fully developed in the foreign

colony as it has been in our own.

Coagulation and Strength.—Mr. Newton W.
Barrett, B.A., contributes an article to the India Rubber
Journal of April 11, 1914, dealing with the subject of the

coagulation of the latex of llevea brasiliensis and its bearing
on the strength of rubber. It is shown that the physical

properties of the coagulation of Hevea latex depend on the

concentration of acid and salts in the serum at the time of

coagulation, and it is suggested that these have an important

bearing on the diti'erence in quality between rubber produced

by different methods, notably fine hard Para and Plantation

rubber. Suggestions are made for improving the plantation
methods of coagulation and the difficulties of standardiz ition

are shown.

According to The Board of Trade Journal (April 30,
19K) a Belgium decree has been issued prohibiting the

exportation across any of the frontiers of the Belgian Congo
of adulterated and impure rubbers. The Governor General

is to issue an Ordinance determining what rubbers are to be

regarded as adulterated and impure. All rubbers presented
for exportation must be accompanied by a certificate attesting
its examination delivered in accordance with the conditions

established by the Ordinance of the Governor-General.

The brain in some birds is large iu proportion to the

body. If we admit that intelligence depends upon the

weight of the brain, then the goldfinch and canary must be

placed at the top of the list: the brain in these cases weigh-

ing one-fourteenth of the whole body. It is of interest to

note comparatively that the brain of the sparrow is l-25th,
the parrot l-42nd, the blackbird l-68th, the duck I-257th,
and the domestic hen l-412th. It would appear that domes-

ticity lessens the brain's usefulness. In man, the brain varies

between l-22nd and l-33rd of the body weight.

The question of the yield per acre of tea is discussed in

some correspondence in the Planters C'hronicle,Ma,Tch 21,1914.
One planter establisheda field of 3 acresat an elevation of 2,000
feet high, which gave 216 lb. per acre during a period of four

years and six months, counting from the time ot sowing. In

another case a yield of 400 B). of made tea per acre was
obtained when the clearing was three years and six months
from planting. The average yield of tea per acre may be

taken as about 140 Ho. per annum.
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GLEANINGS,

The weather on the leeward side of Montserrat in the

early part of April was favourable for cotton planting and a

very considerable area was established, but the planting

operations were impeded later by the continued dry weather.

The Revue Agricole, Reunion, contains a lengthy article

emphasizing the necessity for greater attention to all branches
of agriculture in the colony. From all accounts it would

appear that the agricultural situation in this colony is at

present very grave.

The allottees nn the Grenada settlements continued

reaping their cane crops during March. The crop has been
manufactured into syrup for which there is a fair demand,
while some has also been used for rum making. There is no
market for the locally made wet muscovado sugar.

The rainfall in Dominica for April was (545 inches,
which is very wet for the time of the year. In St. Kitta

3'66, inches fell between May 1 to 8. In the northern
districts of this island the rainfall has been particularly

heavy. During one day, 167 inches fell in one hour.

The Venezuelan coffee crop of 1913 was not very good.

According to The Board of Trade Journal, the cacao crop
was better and prices remained very similar to those of 1912.

During the period July 1, 1912, to .June 30, 1913, 60,86:^,501

kilogs. of coffee and 14,804,833 kilogs. of cacao were shipped
from Venezuela.

Green limes is being shipped from St. Lucia to the

United States in increasing quantities. The cacao crop in

this island is now nearly over, whilst an interesting fact con-

cerning sugar cultivation in the colony is the reduction in

area under Bourbon cane consequent on the satisfactory
results obtained with D. 625.

In a communication received from the Analytical

Laboratory, Apothecaries Hall, London, it is stated that the

best method to adopt in the standardization of dried Carica

Papaya juice is the determination of the amino acid formed

(see The Analyst, April 1914). The archaic process with

meat is stated to be useless.

Both in Antigua and Nevis during April there have
been several interesting events happening in regard to coco-

nuts. Over 5,000 nuts were shipped from Nevis to Demerara
for planting purposes, whilst in Antigua 3,350 nuts have
been received for planting and it is estimated that in this

island 100 acres will be put in during the coming season.

A letter from the Curator of the Botanic Gardens,
Dominica, states that 56 cases of dynamite were landed
on May 7. The explosive will be used for subsoil experiments.
A large number of different estates are taking part in the

trials, and the results of these extensive experiments should
be instructive and yield valuable information of wide

application.

Some interest is being shown in the use of kapok, par-

ticularly as the outcome of the utilization of this material

in the next south polar expedition. Kapok is going to be
used in the manufacture of the Boddy life jackets. It has
been suggested th^t a disadvantage affecting the use of

kapok for such purposes is its inflammability, but a recent

demonstration showed conclusively the non-inflammable
character of the articles in which it is intended to use

the kapok.

An interesting procedure has been followed by bee

keepers in the Isle of Wight with a view to dealing with
the epidemic of disease which has been rampant there

amongst bees for some time. The local apiarists have

imported colonies of Dutch bees which are known to be
immune to the disease, and it is thought that by interbreed-

ing a race will be obtained which should be resistant to the

disease in question. This information appear.? in The Tii/ies

for April 11, 191 4.

A 2ote appears in the International Sugar Journal for

April 1914, stating that graphite is of much service as

a boiler scale remover. It is most efficacious when mixed
with the ordinary water-softening compound, and though
definite proportions cannot be given since they vary so con-

siderably according to the water, it may be said that good
results have been obtained with a water of average hardness

by the use of a mixture of i lb. of graphite and 1 lb. of

soda ash. This mixture is fed at the rate of 1 fi). to 20,000 lb.

of water, the ash and graphite being first mixed dry and put
in the feeder.

After investigating the oil of Acrocomia scerocarpa, the

gru-gru palm, ;\Ir. A. W. Knapp, concludes that this oil is

identical with Mocaya oil of Paraguay and the oil from the

Maccasuba palm of Surinam. The note on the subject,
which appears in the Monthly Bulletin of Agricultural

Intelligence and Plant Diseases, March 1914, concludes with

a statement: 'though the tree is widely distributed in the West
Indies and South America, and appears to grow on the poorest

soils, large quantities of the kernels and oil are difficult to

obtain.' Reference may be made to an article on oil palm
industry in British Honduras in last issue of this journal.

The following interesting note appears in the Charnher

of Comriu rci: Journal, April 1914: 'The importation of motor

ploughs appears capable of development in the West Indies.

Following on trials made by the Danish authorities in the

island of St. Croix, some of these machines have been imported
into that island and have given good results. In the islands

of Antigua, Montserrat, St. Lucia, St Kitts and in certain

parts of Barbados, the soil is deep and hard, and motor

ploughing might be adopted with advantage. Cultivators

are but little familiar with new methods, and manufacturers

are recommended to import one of these machines and give
demonstrations on the spot.' This notice is evidently the

outcome of an editorial which appeared in the Agricultural

News, Vol. XII, p. 241.
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AGRICULTURAL ENGINEERING.

A NEW FIBRE-CLEANING MACHINE.
The following note.*! are given ia continuation of an

article which appeared in this journal a month or two ago on

the cultivation of sisal hemp in Jamaica. We are informed

that the Finnigan Zabriski fibrt-cleaning machines are

manfactured by the Riverside Machine and Welding Co. of

Pater.son, N,.J., from whom a communication and catalogue

have been received describing their machine in detail.

According to the firm's account, the fibrous leaves are

placed side by side on the conveying belts of the feeding

tables, after which the machine takes care of the leaves

automatically, carrying them to the grip or conveying chains

of the first scutching wheel, where one half of each leaf is

stripped of the pulp or bagasse, and immediately this strip

of clean portion of the leaf leaves the first scutching wheel

it is carried automatically to the grip nr conveying chains of

the second scutching wheel, where the under or uncleaned

portion is similarly operated on, thereby leaving the clean

marketable fibre deposited in a holder at the delivery end of

the machine, ready to be dried, baled and shipped to market.

The decorticator requires three attendants to operate it

—two feeding the leaves and one to take away the clean

fibre. It can be run with a 15 to 20 h.p, oil engine. The

machine will extract fibre from leaves ranging from 16 to 72

inches in length. Of Bahamas sisal, for example, each

machine will turn ott' about 1 ton of clean marketable

fibre each day of ten hours. The production of the machine

depends entirely upon the amount of fibre contained

within the leaves. Bahamas sisal yields about 3 per cent, of

the total weight of leaves in fibre, and from this it can be

easily calculated what the production would be from other

leaves after the exact percentage of fibre contained has been

ascertained.

If it is desired, a system of piping can be arranged to

wash the fibre as it is being put through the machine,
but in their letter, the Finnigan /abriski Company state

that from experience, they find that water is quite unneces-

sary and would not advise its use. All that is required is to

take the filjre from the machine, to dry it, and then to bale

it for the market.

The 'Hercules' decorticator—as the machine is called—
is quoted at §2,500 properly boxed for export shipment,
f.o.b. New York. Packed for sea shipment it weighs about

14,000 lb. gross, 12,500 ft. net, all contained within 10 cases

measuring 30 cubic feet. The weight of the largest

package is 1,700 lb.

RECENT PROGRESS IN LABOUR-
SAVING DEVICES.

The International S>igar Journal for April 1914 con-

tains an instructive article describing recent progress in the

construction of cane loaders, cutting tools, planting machines,

travelling irrigators and compression plants. In Hawaii
considerable improvement has been eflfected with a cane

loader, and a number of changes have been effected which
have resulted in raising the rate from 20'7 to 255 tons per
hour for time actually spent in loading and moving the car

The article under consideration describes in detail the

imiJrovements that have been eflected, and it is believed by
the committee appointed by the Hawaiian Sugar Planters'
Association that the machine has now been developed to its

maximum degree of efficiency; or very nearly so. The
greatest single factor to increase the quantity loaded is the
use of flaring sides or box ears.

The canecutting tool which was brought to the notice of
the committee is driven by a small light gasolene motor and
the propeller, apparently of the aeroplane type, is removed
and a flexible shaft on the same principle as those used in

dental work attached in its place. With the end of a shaft
in his hand, the labourer places the saw against the cane,
cutting it off in one position. The cane may also be topped
with the saw.

The cane-planting machine is described as an interesting
and clever device, but the matter of the regular delivery of

the cane 'seed' from the hopper to the trough is not made
quite clear.

Although the committee do not feel sanguine of its

success, it is interesting to record that Mr. J. C. Searle awaits
a patent for an invention known as a travelling irrigator, by
means of which a shower of rain equal to 1 inch or about

30,000 gallons per acre can be made. According to the

present system of irrigation 3,650,000 gallons of water per
annum are used, whereas with the travelling irrigator, it ia

claimed, this amount is reduced to 1,080,000 gallons, a saving
of 2,570,000.

Lastly, a new method of shipping raw sugar was pro-

possed during the enquiries of the commission. This consists

of eliminating the use of the jute bags at present employed,
and to compress the raw sugar into cubes of about 100 5).

weight having recesses for handholds. The corners of the

cubes would be well rounded, and each may or may not be

enveloped with a light inexpensive covering which would

only be used to keep the sugar clean, and prevent losses from
surface scratches. Ordinary raw sugar is capable of being
compressed to about 50 per cent, of its volume, the resulting
mass being very tenacious and not easily broken by ordinary

handling. At the refinery, a suitable crusher will break up
the pressed material for remelting. In this way a saving of

75 per cent, of the cost of the present system would be

effected, it is claimed, besides having the sugar in a handy
form for shipment.

A note in the Monthly Bulletin of Agricultural Intelli-

gence and Plant Diseases describes a trial of the 'universal'

spring tooth cultivator. This implement consists of an
endless screw with crank handle mounted on a support fixed

at right angles to the rear wheels. A further novelty is an

angle lever which forms an adjustable connexion between the

intermediate frame and the pivoting carriage, by means of

which, and by turning the above-mentioned crank handle,
the implement can be adjusted simultaneously in front and
behind to the required depth, even while working in heavy
ground and without stopping the team. Another feature is

the build and arrangement of the teeth. A tooth consists of

two parallel iron bars fastened to the specially formed cross-

pieces. The rear bar is prolonged above the cross-piece and
connected by a bolt with a strong rod bearing around it

a spring which takes up and deadens the shocks that the

tooth encounters while working.
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FUNGUS NOTES.

TWO TOMATO DISEASES.
Two impoi-tant tomato diseases have recently been

cjramined by the Mycologist to this Department on plants

^rown in Barbados from American seed.

The first is the well-known leaf mould disease due to

€lados2Jorium fit!turn, Cke. The fungus develops principally
on the under side of the leaves, where it produces indefinite

greyish patches, which later become smoky brown. The spots
chow through to the upper surface, where they are yellowish
at first, then become brown as the invaded tissues die. On
the under side the fungus is easilj- seen through a pocket lens

ID tlie form of closely set dense tufts of the conidiophores.
The conidia are elliptical, somewhat elongated, very variable

in size, mostly one-septate, but sometimes two- or three-septate.

The disease was first described from specimens obtained

io South Carolina in 1883, since which time it has become

generally known in the L^nited States and has become
common in Europe, It was first recorded in England in 1887.

It is found to be capable of causing great damage to

plants grown under glass if ventilation and drainage are not

good, and in America is sometimes troublesome in the open
sir in damp weather. L^^nder the dry conditions which

generally prevail in certain of the West Indian islands it is

not likely to be of much account, but in wetter seasons and

in the islands with more abundant rainfall it may recjuire

treatment. Tt c.<in be fairly successfully controlled by
spra)ing with -1 4 50 Bordeaux mixture about once a fortnight,

especially if this is started at an early stage.

The second disease afi'ects the fruits, and is described by
numerous American authors under the name of blossom end

tot. It appears in the green fruits, usually when they are

lalf- or three quarters grown. It almost invariably affects

the tissues around the end of the tomato opposite to tlie stalk,

tence its popular name. The first appearance is in the form

of a watery spot, which later becomes black. It tends to

develop in a circle lound the point where the carpels meet, and

may remain rather small or cover the whole end of the fruit.

Owing to the growth of the unafi'ected parts, the spot soon

becomes considerably sunken and the end of the fruit may
be quite flattened. A longitudinal cut through the fruit

shows that the rot is of a dry nature and often is quite
shallow. This latter character appears to vary according to

the age of the fruit when first attacked, apparently because

the causal organism depends upon the supply of starch, which

is abundant when the fruit is green but is dissolved in the

process of ripening. Hence the spread of the disease is

arrested by that process. In accordance with this, ripe toma-

toes are very much less susceptible to the disease. A late

infection produces a very shallow depression.

Investigations as to the nature and identity of the

organism causing the disease have been numerous and long-

continued, and the results have been the subject of much

dis|:iute.

There is usually, and at a fairly early stage, an abun-

dant development of fungi in the spots, and species of

Macrosporium, Alternaria, Cladospcrium and Fusariura were

each described by earlier investigators as originating the

disease.

In 1900 Y. S. Earle (Alabama Experiment Station

Bulletin 108) published the results of a study of the disease.

After a description of the development and character of

the spots corresponding with that given above, he continues:

'In the early morning drops of .sticky exudation were
observed on the spots of half grown rotten fruit. These were
found to be swarming with bacteria, which were found

abundantly within the diseased tissues. Sound green
tomatoes under a beU jar were inoculated with a pure culture

prepared from the exudate. In all cases they showed signs
of rot within twenty-four hours. When agar containing
the germs was smeared on the surface of sound tomatoes, na
rotting took place even after a number of days. The disease

cannot be contracted through the flowers, as in the case of

pear blight. The stigmas of many open flowers were
smeared with cultures of the germ without inducing a single
case. In no case were inoculations successful where the

fruit was less than one centimeter in diameter. It prows on

ripe tomatoes, but less readily than on green ones. It seems
to be strictly aerobic'

Miss Elizabeth H. Smith carried out an investigation
on the subject in the years 1902-4 (Massachusetts Agricul-
tural Experiment Station Technical Bulletin 3, 1907). During
the first year she found a species of Fusariura closely associ-

ated with the disease and apparently able to give rife to it,

but in the following year this was absent in a large number
of cases and a bacterium was isolated from the spots which
was capalile of producing the disease. Dr. George E. Stone,
who directed Miss Smith's experiments on the bacterial rot,

published in 1911 (Bulletin 138, Massachusetts Agricultural

Experiment Station) his conclusions after sixteen years' obser-

vations on the disease. He regards the disease as being of

bacterial origin and the fungi as of secondary importance.
He states that imperfect moisture conditions tend to make
the tomatoes coarse, ill-shaped and fissured at the blossom

end, thus offering favourable conditions for the entrance of

the bacteria. Other conditions, such as insufficient atmos-

pheric moisture and too much sunlight also favour the

disease.

Examination of the Barbados specimens showed that in

the earlier stages the diseased tissues were fall of bacteria,
while no fungus hyphae were found at that stage. There
was an exudation, from the skin covering the spots, of

yellowish drops of fluid filled with bacteria. Needle

puncture inoculations with this fluid produced exactly
similar diseased areas on sterilized healthy green tomatoes
of separate origin, beginning with a watery spot plainly-
discernible in about twelve hours, and full of similar

bacteria. Cultures on nutrient agar showed small round

compact yellow colonies. Circumstances did not permit of

the investigation being pursued further, but the observations

and exi)eriments so far as they went were in close accord

with those of Earle.

The remedial laeasures adopted were designed to

prevent as far as possible irregularities in water-supply and
excessive transpiration. The surface of the soil was made
as loose as possilile and covered with a thick mulch of

leaves; light shade was provided overhead, and the plants

thoroughly watered in the early morning. Although the

weather conditions underwent no change, the spread of the

disease was quickly arrested, so that the measures may be

taken as having proved successful. Spraying with Bordeaux
mixture is not recommended.

It may be noted that during a recent visit to Antigua
the Mycologist found that an experimental plot of tomato

plants of which the first crop of fruit was still green was
infected throughout with this disease.
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THE PRACTICE OF CACAO FERMENTA-
TION.

A short account was given in the last issue of

this journal of Mr. W. Knapp's first article on cacao

fermentation. The second (which, like the first,

appears in Tropical Life) is reproduced in full:—
THE BEANS. When the beans are scooped out of the

pod, those from diseased pods should be put on one side.

These must be treated separately. The rest should be freed

from the placenta, "guts', or 'heait'. The 'guts' should now

be mixed with the beans, and the whole transferred imme-

diately to the boxes.

DEPTH. The beans should be put in the boxes to

a depth of from 2 J feet to 3 feet.

COVERING. They should then be levelled down, and

covered with several layers of fresh-cut banana or balissier

leaves. These may be pressed close to the beans by a few

boards.

TURNING. Every day they are shovelled into an empty
box. It should be remembered that the principal object of

this turning is to mix, and the beans on the outside of the

box should be transferred to the centre of the empty box.

Wooden shovels should be used to prevent damage to the

beans.

DURATION OF TEEMEKTATioN. The time necessary to

obtain a good fermentation varies with the kind of beau and

the season of the year. With Trinidad beans, in which

Forastero predominate, the shortest period is five days and

the longest nine. If fermentation proceeds correctly, after

three or four days the internal changes which give to

cacao its characteristic rich colour and fine aroma and taste,

are produced; but the bean is still flat, and to produce
a plump bean we must continue the fermentation for another

two to three days.
RISE OF TEMPERATURE. If fermentation proceeds

properly, then in Trinidad the temperature of the mass will

be as follows;—
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MARKET REPORTS.

London.—Thk West India Committkk Cieoular,

May 5, 1914; Messrs. E. A. de Pass & Co., April

24, 1914.

Grenada, 51/-

Arkowroot— 2grf. to 4|d.
Balata—Sheetl 2/U; block, 2/- per ft.

Beeswax—£8 15s. to £9 5s.

Cacao—Trinidad, 57/- to t)4/- per cwt. ;

to 57/6; Jamaica, 51/- {•• 58/-.

OoFFEE— Jamaica, 52/ to 85/.
OOPRA—West Indian, £27 per ton.

Cotton—Fully Fine, no quotations; Floridas, no qnoca-

tions; West Indian Sea Island, 17|d. to 20rf.

Fbuit—No quotations.
Fdstic—No quotations.
QlNGEB—Very dull, 33/- to 60/-.

laiNOLASS—No quotations.
HoNBY— 22/- to25/.
Lime Jdioe—Raw, 1/li to 1/3; concentrated, £31 IOj. to

£32; otto of limes (hand-pressed), neglected.
Logwood—No quctations.
Mace— 1/5 to 2/6.
Nutmegs— 4Jid. to 6d.

Pimento— IJrf. to
2,'i;rf.

Rubber—Para, tine hard, 2/111; tine soft, 2/lOi; Castilloa,

1/10 per ft.

Rum—Jamaica, 2/1 to 5/-.

New York,—Messrs. Gillespik Bros, ib Co., May

1. 1914.

12c.;

to

Oaoao— Caracas, 12c. to 13c.; Grenada, ll|c. to

Trinidad, li|c. to 12|c. ; Jamaica, lie. to 12c.

Cooo-NDTS—Jamaica and Trinidad selects, J26'00

$28-00; culls, $15 00 to $16-00.

OoFFEE—Jamaica, 10c. to 13^c. per ft.

Oimoer—7ie. to 10c. per ft.

QoAT Skins—Jamaica, 48c.; Antigua and Barbados, 45c.

to 48c. ; St. Thomas and St. Kitts, 42c. to 45c. per lb.

Qbape Fruit—Jamaica. $1-25 to $2-00.

Limes—$12-.j0 to ^14-00.

Haoe—50c. to 64c. per ft.

Nutmegs—llO'b, 12^c.
Oranges—Jamaica, $i "75 to $2-25.

Pimento— 4c. to 4Jc. per ft.

Sugar—Centrifugals, 96", no quotation
l-93c. ; Molasses, 89°, no (juotations,

MnscovadoB, 89',
all duty paid.

Trinidad,—Messrs. QoRDON, Grant dc Co., May 11,

1914.

Oaoao—Venezuelan. $1240 to $1260; Trinidad, $12-25 to

$1300.
Oooo-NCT Oil— 97i;. per Imperial gallon.

Coffee—Venezuelan, 12c. to 14c. per ft.

Copra-$4-65 to $4-80 per 100 ft.

Dhal—$5-60 to $5-75.

Onions-$:'.00 to $310 per 100 ft.

Peas, Split—$5-80 per bag.
Potatoes—English, $2-50 to $2-00 per 100 ft.

Rice—Yellow, $550 to $5-60; White, $5-09 to $5'10

per bag.
S^BiB—Americm crashed, no qnotations.

Barbados,—Messrs. James A. Lynch & Co., Ltd.,

May 2, 1914; Messrs. T. S. Garrawat ib

Co., May 4, 1914.

Arrowroot—$400 to $5-50 per 100 ft.

Oaoao—$13-25 psr 100 ft.

Coco-NUTS—S15-00.
Hay—$1-50 to $1-60 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $4800
to $5000; Sulphate of ammonia, $82-00 to $85-00

per ton.

Molasses—No Quotations.

Onions—$2-83 to |4-50 per 100 ft.

Peas. Split—$600 per bag of 210 ft.; Canada, $4 25. to

$4 65. cm
Potatoes—Nova Scotia, $2 00 to §2-50 per 160 ft.

Rice—Ballam, $6-20 to $5 30 per 190 ft.; Patna, no
quotations; Rangoon, no quotations.

Sugar—American granulated, $3-50 per 100 ft.

British G-Uiana.—Messrs. Wieting & Richter, May

9, 1914; Messrs. Sandbach, Parker & Co.,

May 8, 1914.

ARTICLES.

Arrowroot—St. Vincent

Balata—Venezuelablock
Demerara sheet

Oaoao—Native
Oabsava—
Cassava Starch—
cooo-nuts—

Coffee—Creole
Jamaica and Rio
Libenan

Dhal—

Green Dhal
Eddoes—
Molasses—Yeiiow
Onions—Teneriffe

Madeira
Pkas-Split

Marseilles

Plantains—
Potatoes—Nova Scotia

Lisbon

PoTATOES-Sweet, B'bados

RlOB—Ballam
Creole

Tannias-
Yams-White

Back
Sugar—Dark crystals

Yellow
White
Molasses

TlHBEB—Greenheart

Wallaba shingles

„ Oordwood

Messrs. Wieting
& RiCHTEB.

$8-00 per barrel
of 200 ft.

No quotation
65c. per ft.

14c. per ft.

96c.

$16 to $20 per M,

15c. per ft.

15ic. per ft.

lie. per ft.

^5-80 to $6-00

$1-44
None
7c.

$6-00 to S6-25 per
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Meat Production in the West Indies.

PX his well-known treatise on veterinary

Uiygiene, General Smith, C.M.G., begins the

^section on the care and management of

cattle by stating that 'cattle are kept for two

specific purposes, viz., either the production of

flesh or of milk. Both of these are intimately

mixed up with the question of feeding.' In the

West Indies, and in the Tropics as a whole, we have

the distinction of remaining outside this general-

ization; for although the raising of animals for meat

and milk does occur, the specific aim generally kept in

view is the breeding of animals for work. In other

words, the production of animals for meat or milk as

a primary object is almost non-existent, and there

is consequently no special regard paid to the question

of feeding of balanced and nutritious rations beyond
the consideration necessary for the provision of what is

often nothing more than a maintenance diet.

The feeding of animals for meat or milk production

is a far more complicated matter than feeding for the

production of work. In the utilization of food for

physical work there is principally a breaking down of

the food—and chiefly of one constituent, the carbohy-

drates. But in the growth of fat and muscle, a building

up as well as a breaking down occur, and these construc-

tive processes involve the utilization of all the different

constituents which a varied diet contains. There is

also in regard to feeding for meat production, the effect

. of taste and flavour upon the quality of the meat, and

the influence of the chemical composition of the foods

upon digestion and upon the consistency of the flesh.

In the West Indies during crop time, the provision of

food—of home-grown foods—is generally adequate. But

there are periods in the year
—

especially in times of

drought when green food and sometimes even molasses

are not available. At these times the pastures are in

their poorest condition and are not only unable to sup-

port animals that it may be intended to keep in good

condition for killing, but are also inadequate for the

maintenance of the general herd. There is great need

for the improvement of pastures. The Prize Pasture

Competition inaugurated in Antigua is an admission
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of this fact, and it is hoped that it will arouse

a more general interest in the deficiency. A great

deal can be done in the matter of pasture improvement

by fencing, the provision of proper shade, the planting

of a certain proportion in Guinea grass, and by
a system of rotation with arable land every few years.

The feeding of artificial foodstuffs in proper

(juantities is important. Frequently, merely a quantity

sufficient for maintenance is given. Under these

conditions the animal cannot fatten because the

nutriment is all used up in the \vorking of the body,

and in maintaining the normal temperature. But as

well as sufficient quantity there is the matter of

proper proportion. If flesh is required, the ration

must contain flesh formers. These are to be got best

in such foods as linseed and cotton-seed meal; and the

diet for a meat-producing animal should, as a general

rule, contain nitrogenous and non-nitrogenous digesti-

ble constituents in the ratio of about 1:6. An examin-

ation of the ordinary West Indian ration shows that the

proportion of non-nitrogenous material is much greater

than it ought to be.

( )f even greater fundamental importance in meat

production than feeding, is selection. In places where

there is no big and organized demand for meat, and

in places like the West Indies where the demand is

not critical and epicurean, it must be ciinfessed that

there is no great stimulus for agriculturists whose

main interests lie in other directions than cattle

raising, to give a large amount of attention to this

aspect of ihe subject. But in islands like St. Vincent

and Nevis, and in a large colony like British

Guiana where there are special cattle-raising

industries, some of the fundamentals of selection

ought to be attended to. It is perhaps too

much to expect the establishment of beef-producing

herds, resulting from the careful selection of bulls

and cows; but more attention might be given to

the selection of calves, and the possibilities before

'baby beef. The points of a good feeding calf

should be looked for—length of back, breadth over

'oin, deep chest, full eye; ar"" every endeavour made

JD see that the most proraieing stock are given

ths best opportunities. The well-known system of

'baby beef, of course, consists in forcing from the first

with the idea of turning out cattle which may be ready

for the butcher at any age from twelve to eighteen

months. With proper feeding and attention this

system allows of a quick turnover of capital and there

is also a large daily increase in weight. For baby beef

a special demand can be created depending upon the

request for small rather than large joints, which ia
a hot country, especially, ought to be easily established.
But of course this system requires animals of an early

maturing strain. In Trinidad and Jamaica, the Bed
Polls have shown signs of answering this purpose satis-

factorily, though in England, the Shorthorns have been
found best.

Reference has princip.^lly been made to this system
of baby beef production to show to what extent feeding
and selection can enter into meat production. It is

not held that it is necessarily suited to all local

conditions, but the idea that something profitable can
be achieved through systematic care and attention is

worthy of consideration, and, we think, of guarded
application.

Afcer the estate animal is ready for sale, the

planter's part in the business of meat production is

nearly over. But there is the second phase—the
marketing and retailing of the animal, which is of no
little concern to the consumer. For a fair price he

expects to receive wholesome meat of good qualitj'.
To ensure the consumer's rights in this respect there
are in most public markets and slaughterhouses
well- framed and well-executed regulations for his

protection. But this is by no means universal, and
even in some of the well-established islands in the
West Indies, improvements could be effected in regard
to meat inspeciion that would be productive of much
benefit. There is first of all the slaughtering of the
animals. The old-fashioned and cruel method of

'pithing'
—

driving a knive between the base ofthe skull

and the atlas until the spinal cord is severed should
be abolished and the more humane system of shooting
with one of the several patent pistols specially made
for this purpose now- on the market, adopted. Then

scavengers
—

dogs, and boys and women in filthy

rags
—should be debarred from slaughterhouses, and

the butchers should be licensed and perfect order and
cleanliness enforced.

In the market itself an efficient s^'stem of meat
control is essential. Every market should be under
the inspection of a veterinary ofticer. It is true that the

more obvious symptoms of diseased carcases induced

by the better known diseases can be detected by the

trained layman, for example tuberculous lesions, the

unclotted blood of anthrax, and tapeworm cvsts. But
a professional man is required for diagnosing the

doubtful, and for investigating the extreme cases,

which in a general way are the commonest and

certainly the most important ones.
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A general outline has now been given of the

principal features of meat production in the West

Indies. The principal difficult}- would seem to be

that the dem^ind for better meat by the general

public is not sufficiently strong to compel its pro-

duction—the more particular class of consumer

relying frequently upon special supplies and the cold

storage accommodation in the local ice factory for

improving its quality. Incidental!)- a great allroiind

improvement in the quality of the general supplies

would be effected in this way by the institution of cold

storage at the public abattoirs. Toughness is often

due to the short period between killing and consump-
tion rather than the result of breed or feeding. But

quite apart from the various demands for meat, stock-

owners might with profit give more attention to breed-

ing and feeding with the object of raising early

maUirity animals; and there is no doubt that apart

from all other aspects of meat production, the public

protection from tainted or diseased meat should be

a .sine ijuii non of the policy of every local govern-

ment board.

SUGAR INDUSTRY.

NEW CHANGES AND DEVELOPMENTS.
The Louisiana PAni^ei- for May 2, 1914, says the results

of the efforts made at the Preston Sugar Factory in Cuba to

shred sugarcane and to enter it free into the United States

for final extraction, hare been coin])arativeIy satisfactory

though it has recently been suspended on account of a fire.

As a further piece of news concerning the importation of

cane, it is said that Porto Rico receives considerable ship-
ments of cane from San Domingo, paying a dut}' of 1.^ per
cent. It i.s said that from .lanuarj- to March, 22 000 tons

of canf were received from San Domingo valued at i*2 per
ton These importations seem to be causing or be the pirt
cause of a tendency towards diversification in Porto Rican

agriculture. This territory is of course paying attention to

the Panama hat business, and in the near future the cigar
trade will probably be the mainstay of the island. It is

believed that much of the lands now planted in cane is

suitable for tobacco cultivation and that tobacco to a con-

siderable extent will replace cice culture.

According to reports, the island has been hit hard by the

recent sugar legislation. Many of the factories are passing

through a critical period. Three years ago when sugar

prices were high, and when there was no prospect of any
tariff reduction most of the islands paid attention to the

planting of cane. Miny factories were built and an enor-

mous amount of money invested by Porto Rico and American

interest?. It is expected that probably the factories con-

venient to tide water, and those having their own transpor-
tation facilities will be able to survive, but it is thought

many will be unable to adapt themselves to the new
situation.

'BLACKSTRAP (FEEDING) MOLASSES.
The superiority of 'blackstrap' (feeding) molasses

over beet molasses formed the subject of an address

recently delivered by Dr. W. H. Dalrymple before the
Louisiana Sugar Planters' Association, and published
in the Louisiana Planter ioT Ua.y Iti, IDli. Whilst
admitting that there are different grades of cane
molasses for feeding live stock on the market it is

maintained that these are generally more suitable
for feeding purposes than beet molasses which are
well known to have an irritating effect upon the

digestive track of animals. This is due to the presence
in beet molasses of a large percentage of potash salts
which exert a purgative action. Then cane molasses
are more nutritious than beet molasses as the following
analyses show:—

Cane molasses. Beet

(Blackstrap.) molasses.

Water 2093 23"0
Cane sugar 30-73 4070
Reducing sugars 29-67 00-60
Ash (salts) 8-85 13-20

Organic (non-sugar) 9-32 1.5-80

100-00 10000

In summing up. Dr. Dalrymple said:

Blackstrap is a valuable food for at least three very
good reasons: (1) so far as this State is concerned I believe
it is our cheapest viz: sugar; (2) its high carbohydrate con-

tent, or about 66 per cent.: and (3) the almost complete
digestibility of this nutrient. And it is my opinion, that

the marked success which has attended its adoption, during
the pa.st number of years in this State, is almost entirely due
to its palataliility; its condimental effect in promoting the
more perfect digestion of other feed,s fed with it; and the
readine-ss with which it can be absorbed into the circulation

of the animal body for nutrition purposes.

When the true value of this material is better and more

widely known, its consumption is bound to increase, and
over a very much greater area of the country than is using
it at the present time. It simply requires to be known to

be more fully appreciated.
On the Experiment Station we use it in the stable of

the work stock, in the dairy, and in the feed lot, and there i.-

rarely a ration that we may be asked, by our planters,
farmers or feeders to compound for them that does not

contain its legitimate quota of feeding molasses.

.\n firticle in the International Sugar Journal for April
1914 deals with the relation of genetics (the science of

heredity) to the improvement of the sugar-cane. Observa-

tions and analyses of seedlings raised at the Porto Rico Sugar
Producers' Experiment Station during 1912 showed that

seedlings vary considerably. The average sucrose content of

those coming from some varieties, was not only higher than

those coming from other varieties, but the maximum and.

minimum were also higher. Considerable ditfereuce in the

appeirance- was also noticed. A dirtioulty which is encoun-

tered with cane is of course th>e fact that miny varieties

seldom or never flower, or if they produce tass.'ls do not

produce them in sufhclent abundance.
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FRUIT AND FRUIT TREES.

OAOAO CULTIVATION IN TRINIDAD
AND THE GOLD COAST.

In this short note further publicity will be given to

Mr. W. G. Freeman's discussion of the relative characteristics of

cacao cultivation in Trinidad, and on the West Coast of Africa.

The discussion arose through the publication in the Philippine

Agrimltural Revmu, of an article which contrasted the

cultural skill of the two colonies much to the disadvantage of

Trinidad. The general trend of this article is that the cacao

planter of Trinidad should pay greater attention to cultivation

and that if he did so he would secure a larger crop. It is

stated further that whilst the output of cacao from the Gold

Coast has increased largely since 1910, that from Trinidad

during the same period has decreased. The explanation

ofTered is that the Gold Coast industry has advanced owing
to scientific horticulture and careful attention to field methods,

whilst the diminution in the Trinidad output is presumably
attributable to the combination of bad cultural methods,

absurd overshading and a very severe fungus disease.

As a matter of fact this explanation of the decrease in

exports since 1910 for Trinidad and the results for the Gold

Coast is completely wrong. It so happens that 1910, the

year taken for comparison is the year of the record cacao

crop for Trinidad. Since 1910 the colony has experienced

a succession of dry seasons—the droughts of 1911-12 and to

a less degree of 1912-13 being amongst the most severe that

the colony has ever felt. Thus the reduction in output is

due almost entirely to the reduction of rainfall.

In the case of the cacao industry on the Gold Coast

circumstances are entirely different. The enormous increase

has simply been due to a rapid increa.se of the large and

remarkably well suited areas for cacao growing which occur

in that colony. The conclusion must be drawn from the

reports of the departments of agriculture that the present

magnitude of the Gold Coast industry is by no means due

to science—it is essentially due to the natural advantage

of large suitable areas and cheap labour.

Whereas the officers in charge of agricultural activity

are doing excellent work in both colonies it behoves the

growers in Trinidad to bear in mind that they have in the

Gold Coast a formidable competitor, which, when means of

transport have been more fully developed, will undoubtedly

be a serious opponent of the Trinidad grower on the cacao

market, unless he gives greater attention to uniformity, and to

the production of the best type.

THE ORANGE OIL INDUSTRY.
The oils of orange (sweet and bitter) and lemon were

first produced commercially in Southern Italy and Sicily.

The output from these places has held the first position in

the world's markets for many years. Each manufacturer or

syndicate of growers sells under brands which are well

known for their purity, standard, quality, etc., each ship-

ment being sold under the guarantee of one or other

of the well-known analytical chemists who test the

various essential oils. Until the time of the Messina

earthquake (where large stocks of new seasons oils

were destroyed) there was practically no sale for West

Indian orange oil; Sicilian sweet orange oil and bitter

orange oil of well-known brands held the market at

prices which ranged from 4s. to 4s. ^d. per B)., c. i. f.

London or other parts. The very best of Jamaica oil was

of no interest to the large consumers. There is quite an

appreciable difference in its chemical constituents in compari-
son with the standard Sicilian oils. Buyers were afraid to

use it largely as it would alter the flavour of their essences or

the odour of their perfumes in which it would be used.

There was an ample supply of the standard oil to which they
had been accustomed, so why change, unless the West Indian

could sell lower in price to induce a change. Small quanti-
ties of West Indian oil were sold at 3s. and 3s 6t7. per lb.,

these prices being less than cost of production. The Messina

earthquake occurred and apparently destroyed practically the

whole of the season's production. Manufacturers had then

to turn to the West Indies for their season's supply. Jamaican

manufacturers did their best to meet the demand at the

higher prices that were offered and were given a chance to

show that the West India oil although .slightly different,

could under the circumstances be substituted for the oils

previously used. The following season Sicily experienced
a severe drought and a consequent shortage of oil. By this

time the prices had dropped to normal but the West Indian

oils were now being purchased by several buyers at a price

which still left a fair margin to the producers. Fortunately
the chief producers in Jamaica appreciated the fact that to

hold their own, it was necessary to exercise the greatest

possible ciire in every step of the manufacturing process, and

to clarify the oil in such a way as to prevent the oxidation of

the delicate ethers in the oil on which its value rests. While

in Sicily the oranges are grown chiefly in groves and are

rinded in central factories, Jamaican oranges are spread
over pastures and hillsides. This condition makes centraliza-

tion impossible. 1^'easants have to be sent out with hand

machines and bottles to collect and rind the fruit under the

trees, the bottles containing, after rinding the fruit, a mix-

ture of oil, mucilage and juice. This has to settle and the

oil to lie decanted and sent as quickly as possible to

be clarified and carefully packed in copper drums, the inside

of which have been coated with a film of pure tin. The
oil can then be shipped.

The greatest care has to be taken in every stage so far, but

still more care has to be taken in offering the oil for sale.

At the present time the bulk of the oil produced in Jamaic*

is handled by two firms of London merchants who act as

agents for the producers. The oil is sold by private contract

according to brand, great care being necessary both in selling

and manufacturing so as not to overstock the market. The
market must be carefully fed and stocks of oil securely held.

This is most important. Oil deteriorates after twelve months

and buyers know this. To embark on the orange oil business

requires capital not only to pay for oil and the comparatively

high expenses of manufacture and handling, but also to be

able to hold it for several months if necessary until the

market is favourable. A forced sale, to realize, means not

only a loss to the owner of that oil, but also risk of causing
a slump in prices which would affect other producers. For

the past two years the prices paid by producers to the owners

of fruit together with the wage paid to the person rinding
the fruit has been higher than the normal selling price

c. i. f. London. While prices in London during these times

more or less warranted it, it is a very dangerous position.

Prices are now falling in Europe and when the price becomes

normal, producers here will have to reduce the prices to the

orange growers and to the rinders.

In Sicily the cost of collecting is approximately 8d.

per lb. In Jamaica, labourers are paid from Is. 3c?. to

Is. 9ci. per bottle (1 R. 2 oz.). The difference between
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rinding cost in Sicily and .Jamaica would show Sicily a hand-

some profit with selling prices equal. Apart from this the

difficulty of collecting the oil from the difTerent districts, the

high railway rates and the extremely heavy freight rate now

being charged by the steamship corapaaies with the attendant

risks of loss by leakage due to the very rough handling the

cases get in transit (although very carefully packed) all place

Jamaica at a great disadvantage in comparison with Sicily.

Anyone who has carefully studied both ends of the business

will appreciate these facts. I can only point out this in the

hope that the business will be left alone in the bands of

those who have by bitter experience learnt the 'ins and

outs' of orange oil. It will be an unfortunate day for

orange growers if the collection and shipment of this

promising business gets into a multitude of hands with the

usual fighting ;imong producers and bidding up of prices

here in the hopes of shipping plenty of oil and so making
a quick fortune. This has been experienced before in other

articles which have been overdone with the consequent loss

to not only those who rushed in without full consideration,

but to the originators of the various schemes. While one

appreciates enlightenment, and new ideas, and welcomes

new openings for products, it is better to study the selling

of the articles before making it, and so avoid the rude

awakening of an account sales with a debit balanee, as is

too often the case in this Island of Sample.'. (Journal of
the Jamaica Agricultural Society, March 14, 1914.)

RUBBER GROWING

VARIETIES PRODUCED AND METHODS
OF COLLECTION IN BOLIVIA.

H.M. Minister at La Paz has forwarded the following

particulars relative to the rubber industry of Bolivia:—
Bolivia ranks as the second rubber-exporting country of

South America, coming next to Brazil, with an annual out-

put of over 2,000 tons. The exports of rubber in 1912 were

as follows: tine rubber, 1,.3.54,704 kilogs.; 'caucho', 689,401

kilogs ,
and 'cernamby', 166,241 kilogs : making a total of

2,210,346 kilogs,, compared with a total of l,64;i,.576 kilogs.

in 1911. The total exports of rubber for the first three

months of 1913 amounted to 1,100,741 kilogs. The quality

of the rubber is excellent There are just the three grades,

namely: 'fina' (fine), 'caucho' (caoutchouc), and 'cernamby'

(scrap or niggerhead).

Four varieties of rubber trees are worked in Bolivia:

(1) the 'Morada', which is abundant in the swampy lowlying

ground; (2) 'Blanca', which grows on the highlands; (3) 'Ama-

rilla', and (4) 'Itauba', which, though giving less quan-

tity, is equal in quality to 'Morada.' The average yield of

latex is stated to be 8 tb. per tree, but virgin trees give

considerably more. Many trees have to be 'rested' for

a number of years in order that they may recover from the

ill effects of the native method of tapping, which is described

below. In many cases trees are rendered useless through

having the 'cambium' penetrated by the axe, and being then

attacked by white ants or 'borers'. The best season for tapp-

ing \i from May to the middle of August, but the trees are

again tapped from October 1 to January 15 The flower-

ing season is in December and .January, and the pod ripens

in March and falls to the ground towards the end of April.

The rubber forests are divided into 'estrades' or paths
cut in the jungle and each 'estrada' contains from 100 to

120 trees, the distance between each tree being usually so

considerable as to entail a great loss of time on the part of

the 'freguez' or collector, whose duty it is daily to visit the

trees and collect the rubber. This employee does not receive

a regular wage, but gets 25 bolivianos (£2) per arroba

(25 ft.) of fine rubber, and 1-5 bolivianos (£1 4s.) per aroba
of 'caucho'. The 'mozo' or unskilled labourer is paid a

monthly wage of 40 to 60 bolivars (£3 4s. to £4 16s.), and

although these figures would appear to be a reasonable

remuneration, the fact that the workers are obliged to

purchase ail their supplies from the store which is always
run in connexion with the rubber industry, where the prices

charged are usually excessive, renders it practically impossi-
ble for these men to keep out of debt.

The axe used in Bolivia for tapping is smaller than the

Brazilian 'machadinho', but nevertheless the ruthless

methods in vogue for the extraction of the latex cause almost,
if not quite, as much damage in the one country as in the

other. The method of tapping is as follows:—
The collector visits his 'estrada' at dawn, and having

first collected the scrap which has oozed from the trees, he

proceeds to make a series of deep cuts. . These cuts are first

made as high up the trees as possible, and at intervals of

18 inches each day. Beneath these, metal cups, varying in

number from three to six, are affixed in the bark just below

the wound to catch the latex. After treating each tree in

a similar fashion, the collector now returns to the first one

bled, and collects the latex in a pail visiting each tree in

turn until he has a pail full of the liquid, which he brings
back to his hut for the process of coagulation.

When prepared, the rubber is allowed to dry for some

weeks before being shipped to Europe. No boxes are used

in shipping Bolivian fine rubber, which is usually sent in

bulk, in balls weighing from 25 to 100 lb. 'Cernamby'

(scrap) is sometimes shipped in boxes to avoid pilfering.

'Caucho' is usually sent in bales without covering, weighing
from 100 to 150 1b.; it is also sometimes packed in hides,

whijh are sold on arrival.

Rubber has hitherto paid an export duty of 12 per cent.

ad valorem, based on the market price in London, which is

published at La Paz every fortnight. According to the

terms of a bill, however, which is now before Congress, the

Executive is to be authorized to reduce the export tax, if

necessary, to 2 per cent, ad valorem. {The Board oj Trade

Journal, April 9, 1914.)

The Times (Finance, Commerce and Shipping Supple-
ment for May 5, 1914) contains a leading article on rubber

plantation reform. It is stated that one of the most encour-

aging features of the report just issued by the Linggi Company
is the reduction which has been effected during the past year

in the average expenses. Another of the reasons for the

success of this company is said to be the fact that the autho-

rized capital per acre owned is less than £10, while the

issued capital is equal to less than £14 per planting per acre.

The corresponding figures for 30 Malayan companies formed

in the existing days of the boom were £31 and £102,

respectively.
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

"jvrite as follows, under date May IS, with reference

4io the sales of West Indian Sea Island cotton:—
Since our last report about 400 bales of West Indian

Sea Island cotton have been sold. Firmer rates have ruled

for the finer qualities, but easier prices have been accepted
for the medium sorts. The sales include St. Vincent 20c/.

to 22rf., Anguilla 16rf., Montserrat 1 8(7., St. Kitts IM^to
20rf., St. Martin IQd to lid., Barbuda lohd ,

and

St. Croix 18(7.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

endintj May 9, is as foUovs:—
There has been no demand for the few Planters' crops

remaining unsold, which constitute the entire stock, conse-

quently the market is quiet with no change to report.

We quote, viz:—
Extra Fine 26c. =

14|c7. c.i.f ., & 5 per cent.

Fu \y Fine 24c. = 13fd. „ „ „ „

Fine 22ic. = 13c7. „ „ „ „

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to ]\Iay 9, 1914, were

4,8yl bales, 6,777 bales, and 4,066 bales, respectively.

CO-OPERATIVE MOVEMENT IN EGYPT.
An interesting paper on the beginnings of the

CO operative movement in Egyptian agriculture pub-
lished in the Monthly Bulletin of Economic and
Sociid InielUgence (March, 1914) ends with the fol-

lowiiit^ conclusions:—
III the short space of this article we have therefore

rapi l\ indicated the present situation of the Egyptian

feilah, the various attempts made to promote a co-operative
iiidvi 111. tit in Egyptian agiiculture, the results so far attained

aiid tlif proposals for the future.

If a positive judgment may be pronounced in so

delicate a matter, we should say that Egypt presents
an t-xcellent field for the development of agricultural
CO operation, especially when the matter is considered

from the point of view of the enormous advantages
the Egyptian peasant might attain from a widespread
movement of association. There are, however, some who

object, and perhaps they are not wrong, that the tella/i has

not yet reached that degree of social evolution necessary for

the cooperative principle to be applied well and safely. This

is also for the moment, the opinion of the Egyptian Govern-

ment, which, while it is granting the fe/la/i a good system of

savings banks, undistrainable 'homesteads' and a con-

siderdble amount of land for improvement, does not

yet th'iik fit to urge the peasant, e.r abntpto, on the

t> ad to syndicalism and mutuality. Certainly every
iiiiiv.iii n, above all if radical, requires long prepa-
raii' n. at the risk of failing miserably and obtaining
ie.'-iili.-< ••"•ntrary to those looked for. We cannot however
d' ii\ iliMt Egypt, through the action especially of Prince

3lll^.'•^•iIl aiid the Khedivial Society of Agriculture, is being
Bi'itf aiiil more prepared for the proposed end, so that the

day Cfiun'-t be far off when the ideals of Lufty Bey, now
lEnilioiliuiji in M. Ribet's propo.sals, will definitely come to be

nalizud.

TEA MANUFACTURE.
The following article is part of a review of

a recently published work on tea manufacture entitled
'La Technologie du The', appearing in the Planters'

Chronicle, April 18, 1914:—

Dr. Neuville [the author] draws strong attention to
certain important properties of the enzyme which have
a direct bearing on tea manufacture and so deserve the
earnest attention of practical tea makers. In the first place
light exercises a powerful destructive influence upon the

enzyme. This has long been empirically known even before

Kelway Bamber's discovery, for even in the belief of the old
fermentation theory it was the practice to keep fermenting-
houses dark. Further he points out that leaf gathered in
the morning is richer in enzyme than that gathered later ia
the day, which has in consequence been longer exposed to the

light. There is a good reason for the many deliveries of
leaf which is the rule on many tea estates. Again he shows-
that within a narrow limit the leaf should be as neutral as

possible. A very slight excess of acid either destroys the-

enzyme or paralyses it and, on the other hand, though to
a 'ess extent, the same is true of an excess of alkali.

Dr. Neuville also contributes some very readable pages as to-

the researches of Dr. Mann and others who followed upoa
the above-named authorities, but he rejects the theory more

recently put forward by G. Wargel, a German authority, ia
the Chem.iker Zeitung, attributing the aroma of tea to the

presence of special varieties of bacteria, which he points out
is not novel, though an authority, Kozai, for a long tim&
defended it. But, says Dr. Neuville, it does not seem that it

is indispensable or even useful, since a septic fermentation

gives excellent results while appearing to exclude th&

possibility of the intervention of bacteria.

The chapters in this work dealing with actual manufac-
ture are full and complete, and accurately describe the

procedure in the ordinary factory, but as these processes
even in Java are carried out by the familiar British-made

machines, there is scarcely any novelty for the British reader.

The machines described are all of the .Jackson or Davidson

type. In the chapter on 'Fermentation', however, there is

a good deal drawn from Dutch sources and the work of

Nanninga, Van Romburgh and Lohmann, which bears very
intelligently upon the somewhat obscure points of the

fermenting or oxydizing process.

It has occasionally been complained in the West Indies
that these colonies do not receive their fair share of recog-
nition in the columns of the English press. As regards the-

Finaiicier and Bidlionist, this complaint is very clearly
unfounded. But a few months ago a full page was devoted
to the prospects of the West Indies and British Guiana, and
now in the issue for May 4, 1914, a lengthy article appears
urging the necessity for haste in the reduction of cable

rates and the establishment of wireless telegraphy in these-

colonies. The article then goes on to describe the history
and functions of the West India Committee, pointing put
its value as an influential unofficial body whose advice at the

Colonial Office is always received n'ith careful consideration,
and whose functions as a means of advertising and keeping
English capitalists in touch with the colonies is an invalua-

ble asset which cannot be too fully appreciated. A short

account is also included to show the timely efforts that the

Royal Mail Steam Packet Company are making to improve-
their services in these waters.
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LIVE STOCK NOTES.

RESULTS OF CATTLE TICK ERADICA-
TION IN THE UNITED STATES.

Quite recently a considerable amount of investigation

work has been carried on in certain places in the West

Indies in regard to the eradication of ticks which have for

years occasioned so much loss amongst cattle and even

amongst several other kinds of domestic animals in these

islands. The following summary, therefore, of a recent report

issued by the United States Department of Agriculture on

work of a similar but far more extensive and far better

organized kind in America, should be of considerable interest

to most readers of the Agricultural News.

The particular tick which causes so much trouble in the

southern states of America is known as Margaropus aniiula-

tus, and is the carrier of Texas fever. An organism very

closely related if not identical with this species exists in the

West Indies and has been determined as Boophilus ausfralis.

In the United States the cattle tick ciuses enormous losses

to the industry, but before the intioduction of the present

system of quarantine and inspection and eradication methods,
there was grave possibility of the cattle industry in Texas

being completely crippled. That the work under considera-

tion has had a vastly beneficial result is clearly indicated in

the publication referred to above, and in the following para-

graphs we will attempt to show the ways and the extent to

which this beneficial influence has been felt.

In order to obtain this information the Bureau of Animal

Industry sent out a circular containing eight questions to the

stockmen and farmers in eleven States in the territory

bordering on the quarantine line. The first question was:

What has been the average increase per head in the value of

cattle in your country since tick eradication began in 1906?

The majority of the answers to this question showed that

there was an immense advantage in favour of the tick free

territory, and it was evident that a large portion of the gain in

value in the clear portions of the eleven States above men
tioned may fairly be ascribed to the influence of the tick

work. Figures are given in the Bulletin under review

which space will not permit our reproducing here. As

regards the second question concerning increase in the

weight of cattle as a result of tick work, the great

majority of the replies staled there was a substantial

increase in the weight of cattle subsequent to the clearing of

the ticks. The figures sent in indicated, to put it shortly,

that the cattle as a whole are con.sidered to be about

one fifth heavier now than they were before the commence-

ment of the eradication work. Favourable results have been

recorded concerning increase in quality as well as increase

in weight. Out of a total of 939 replies there were only

twenty-nine which said that there had been no better-

ment in quality
—a minority of 3 per cent. The losses

before tick eradication, arrived at from the information

contained in the answers to the fourth question, are put down
at .$34,000,000 annually, not counting the depreciation in

numerous other ways. This occurred before the tick eradi-

cation work was introduced. The fifth question raised a

point as to whether there had been an increase in the cattle

industry since the removal of the quarantine; there was

almost a unanimous reply in the affirmative. A satisfactory

feature of the progress of the work has been an increase in

the number of pure- bred cattle and a large increase in the

milk production. Testimony to these conclusions are to be

found in the answers to questions No. 6 and 7 of the

circular which was distiibuted amongst practical and respon-
sible men who were in a position to give reliable infor

mation. Lastly it may be added that the work has led to an
increase in feed crops and buildings. In fact the eradica-

tion of the tick has acted as a strong impetus to the cattle

and dairy industries and has not only saved money being
lost but has actually encouraged capitalists to invest more.

SWINE BREEDING IN THE PHILIPPINES.
A by no means unimportant minor iudustry on many

West Indian estates is the raising of pigs, and therefore an
article dealing with swine breeding in the Philippines, which

describes the best methods adopted in that territory, sliould

prove of some interest in the West Indies.

It is stated in the Philippine Agricultural Rei'iew, in

which the article is published, that throughout the island the

predominating colour of hogs is black, which appears better

adapted to the climate than light colours. In some tropical

climates where the hog industry is fairly well developed,
white hogs are not looked upon with favour, because they are

more liable to bo sun scalded and have other skin disorders.

In many places the red Tamworth has been found suitable.

In speaking of the breeding sow, it is emphasized that

she must be prolific and be capable at least of producing two

litters of pigs a year with six or more in each litter.

Invariably it is the practice of hog raisers in the Philippines

to pay little or no attention to the coming young brood sow,

consequently nearly all of them are bred too young. Under

no conditions should a sow be bred under eight or nine

months of age.

In the care of the young pigs, the age to wean varies

with the individual in each particular case. Those that have

made a rapid growth should be weaned when about eight weeks

of age, or in cases where the pigs and mothers are not doing

well, it may be wise to wean at a much younger age even

though the pigs are small. One of the secrets of success in

the rearing of weaned pigs is the frequent feeding in small

quantities. Little pigs when separated from their mothers

for the first few days should be fed five or six times a day.

The article then goes on to give seme useful information

on the construction of buildings for pigs, which can best be

got by referring to the illustrations in the article acknowl-

edged above.

Of the many varieties of foods found suitable for the

hog industry in the Philippines, the following are the most

common and important: grains
— corn, pelay, mongo and

beans; roots—camotes, peanuts, taro, dasheer and cassava;

fruits—banana, papaya, and copra meal; fodder—guinea

grass, sugar-cane, cowpeas, sorghum, corn and peanut vines.

Extensive experiments in methods of feeding have been

carried on in many countries, with the result that the general

concensus of opinion seems to show that hogs do better when

fed the same quantity of food per day divided into threa

feedings, morning, noon and night, than when fed in tw»

feedings, morning and night. Many combinations of the

various hog foods enumerated in the last paragraph but one,

are in use, all of which, if judiciously and properly fed, are

of great economic value. Not a single item mentioned is an

imported food and nearly all can be grown in any locality

throughout the Philippine Islands.

The article concludes with an account of the most

common diseases of hogs as found in the Philippines.
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NOTES AND COMMENTS.

A University tor China.

It is intimated in the Incorporated Cliamber of
Commerce Liverpool, Monthly Magazine, April 19l4,
that the chamber has been asked to memorialize the

government to set apart a portion of the Boxer indem-

nity funds (£16,600,000) for the purpose of founding
a British University in China. It is stated that such

a university would be a great asset to the Chinese

commercial relations in England. The sum aimed at

is £250,000 and it is e.xpected that a great deal of this

may come from the source already refeired to because

the receipts from China on indemnity account do not

affect the British Budget since they are paid into the

National New Sinking Fund. It is understood that

the proposal has the strong support of Sir Edward

Grey, various other ministers and seventy members of

Parliament, and the Chancellor of the Exchequer has

already offered £150,000 out of the Budget if the

public subscribe £150,000.
Whereas the proposal for establishing a British

University in China out of British money is

a very commendable one, it would seem somewhat
hard that the small amount of capital (say £40,000)
requisite for the establishment of a similar institution

in the British Tropics cannot be obtained either

from public or government sources when for both

Imperial and economic reasons the claims of the Tropics
are so infinitely greater than those of China.

Contents of Present Issue.

The editorial in this number deals with meat

production in the West Indies. The general princi-

ples of feeding and selection for the production of

a good type of annnal are discussed and attention is

given to that important part of the subject
—the

control of slaughterhouses and markets.

Under the heading Sugar Industry, on page 179'

certain changes and developments in Cuba and Porto

Rico are described. On this page also, appears an

article dealing with the subject of molasses as a food

for stock.

An interesting discussion of the orange oil

industry in relation to the West Indies will be found

on page 180.

Live Stock Notes, on page 183. comprise two

important articles on cattle tick eradication, and the

breeding of swine under tropical conditions, respec-

tivelv.

Under Insect Notes the review of the Report on

Insect Pests in Barbados, 1912-13, is continued from

the last issue of this journal.

A very suggestive theory is explained in an article

entitled Nitrification and Disease, which will be found

on page 187.

the Rothamsted

1913.

ExperimentalEeport on

Station,

i)r. Russell's Annual Report on the research con-

ducted at the Rothamsted Experimental Station for

1913, outlines the principal sections of work which have

engaged the attention of the chemical and biological
staff during the year under review.

An important aspect in regard to soil investiga-
tion brought out by some of the manurial experiments,
is that of soil type. It is now clearly recognized that

crop production is largely limited by soil type. When
this IS the case, no mere addition of foodstuffs will

necessarily rectify the conditioiis.

Work in the laboratory has largely concerned the

supply of nitrogenous plant food. The researches have

been directed to the elucidation of the chemical

reactions involved in the production of nitrates in the

soil, the agents bringing about the changes, and the

influence on the whole process of soil and plant con-

ditions. An important part of this work has been the

micro-biological studies already referred to from time

to time in this journal. A new and important con-

clusion arrived at during the year is that quicklime
in the soil behaves like other antiseptics and causes

at first a depression and then a great increase in

bacterial numbers, but a permanent depression in soil

protozoa.

Special lines of research wl^ich are now being
carried on at Rothamsted include soil gas analyses,
work on soil colloids, and the effect of inorganic

poisons on plant growth.
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Horticultural Society for Trinidad.

(•ur attention has been called to the recent
fbrn'.ation in Trinidad and Tobago of a society for

promoting interests in all branches of gardening. In
d, eircuhir letter written by the Assistant Director of

Agriculture (Mr. W. G. Freeman) who is responsible
tor the initiation of the club, it is pointed out that the

objects of the society will be achieved by holding
meetings where papers will be read and demonstrations

made, hy furthering exchange of plants among members,
and by co-operating in the importation of seeds and

plants from abroad.

The Society is to be congratulated in the matter
of securing most generous financial assistance from
Mr. J. W. Stevens of Port-of-Spain, who has offered to

contribute to its funds the sum of .s.5()0 per annum for

five years.

Plant Products as Manures.

In the exan)ination at the Imperial Institute of
oil seeds produced in the Tropics, it has frequently
been found that the cake or meal rem-iininf alter the

expression of the oil is unsuitable, sometimes because
of acrid flavour, or perhaps from the presence of

poisonous compounds, for employment as cattle food.

In several instances, however, an analysis of the ash
contained in this m-itcrial has --hown that it is particu-

larly rich in the essential plant nutrients, and therefore
of considerable value, providing prices will allow of its

use, for application to the soil as a manure for cul-

tivated plants.

In looking through the selected reports from the
Scientific and Technical Departments of the Imper-
ial Institute, several instances are to be i^ecn,

especially in the case of oil seeds imported fiom West
Africa. One especially interesting case is that of
Nsasana seed kernels from Nigeria (Southern Prov-

inces). The cake left after the extraction of oil from
these seeds resembles in composition decorticated
coiton-seed cake, but on examination for poisonous
constituents indications of the presence of an alkaloid
were observed. On this account the material cannot
be safely recommended for feeding purposes: but
because it is particularly rich in nitrogen, it ought
to be useful as a manure. An even more notice-
able case has arisen from the examination of
Senat seed from the Soudan. The husks from this

seed have only a very low feeding value, and are there-
fore undesirable as a feeding stuff: but in view of the

high percentage of mineral matter, the husks should
be of great value as a manure, particularly for crops
requiring potash.

The composition of the ash of this

material is sufficiently interesting to warrant the

publication of the figures of percentage analysis in

detail: lime, S 4-2: magnesia, 4.11: potash, 42'tJ9;

soda, 070: phosyihoric acid, 251: chlorine, 208;
sulphuric acid, 385.

We may conclude this note by reference to the
result of an examination of the cake derived from tea

seed. This material, it is said, cannot be used as a
feeding cake, owing to the large amount of saponin it

contains. The
interesting point, however, is that it is

sufficiently rich in saponin to be of use in the prep ir-

ation of vermicides for dressing lawns. Samjiles of
the material have been submitted to two firms to
ascertain its suitability for this purpose commercially,
and both firms have reported favourably and offered
to purchase trial consignments of the cake.

Mutation in Micro-Organisms.
About the middle of last year a note was published

on this page describing certain observations made con-

cerning transformations occurring amongst the well-
known bacillary group of which B. coli is a repre-
sentative. It was shown that one character which
distinguishes the two end members of this group,
namely. Bacillus coli and B.prodigiosus, is the power
possessed by B. coli of splitting up lactose (sugar) and
thereby forming lactic acid. It was discovered that)
the middle members of the B. coli group, which
normally lack this power may suddenly acquire it, and
what is still more remarkable, there was some indica-
tion that the new character was produced as the result
of syngamy (sexual reproduction, e.g. conjugation).

Quite recently various alterations in the mor-

phology and physiological characters of certain bacteria
have been obtained by many observers. Mr. R. P.

Hewlett, writing in iVa^itre for April 23,1914, points
out that Bacillus coli (the plague bacillus), and other

organisms show considerable variation in the size of the
cells on different culture media. Again Bacillus

proiUyiosus which forms a brilliant red pigment when
grown at ordinary tempentures, completely loses the

power of pigment production after cultivation at blood

heat, at which temperature (98 F.) it grows as luxuri-

antly as at 65°F.

( )ne of the most remarkable of the recent artificial

productions of mutation is afforded by the case of
Bacillus anthracis, a. particularly well defined and stable
bacterial species. The exposure of anthrax germs to
ultra-violet radiations for times varying from one to

forty minutes, and afterwards sub-culturing, revealed
the presence of a few living forms having characters

decidedly different from the typical anthrax bacillus.

The principal of these were (a) coccoid forms which
remain stable during a period of two months: (b) thin
filamentous forms not takini; Gram's stain, nor,

lii)uefy-

ing gelatin nor curdling milk, and producing an infec-

tion different from anthrax on inoculation. This form
remained absolutely fixed after sub-culture for more
than eighty days, but after passage through an animal,
a certain number of bacillary forms approximating to

typical anthrax were obtained.

These experiments open up wide possibilities in

the transformation of micro-organisms but, as pointed
out in the Agricultural Neu's last year, facts like

those put forward above, greatly add to the complexity
of pathology.
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INSECT NOTES.

INSECT PESTS IN BARBADOS, 1912-13.

IL

The female Phytalu.? beetle deposits her eggs singly at

a depth of from 4 to 6 inches in the ground; the life-cycle

occupies from 26.!) to S-'JS days from egg to adult. The adults

are most abundant in May or June : they are not much at-

tracted to light, though sometimes they fly into houses and
are caught in light traps.

Tiphia parallela is a very efHcient parasite; its life-cycle

-occupies a period of about fifty days, and each female prob-

ably produces about seventy eggs. The Tiphia female bur-

rows into the ground in search of the Phytalus grub, and on

finding one, stings it into temporary in.sensibility, and lays
an egg upon it, attaching the egg to the dorsal surface of the

thoracic region. After a short time, the host recovers from
the effects of the sting, and resumes its feeding and accus-

tomed movements. In about five days the egg of the parasite
hatches, and the larva penetrates the skin of the host with

its mouth parts and begins to feed, growing rapidly for the

first few days. In about ten days, the hard back grub suc-

cumbs to the eft'ect of the feeding of the parasite, which then

feeds vigorously, clearing out the skin of the host in a few

hours, and more than doubling its own size in that time,
after which it spins a cocoon and enters upon its pupal stage,
which lasts from thirty to forty days, the average being about

thirty five.

The adult Tiphias are not flower visitors, but feed on

honey dew, on plants infested with Aphis and other similar

insects. This insect does not seem to be generally distributed

over the island, as shown by the occasional outbreak of Phy-
talus in numbers, when, in certain cases, no Tiphias were to

"be found.

The ordinary hard back (Liyyrus tuntulosus) has been
.found to be parasitized by Dielis dorsata in much the same

way as in the case of Phytalus already mentioned, the chief

points of difference being that the sting of the Dielis female

produces a degree of paralysis from which the Ligyrus grub
does not recover, and that the Dielis egg is deposited on the

ventral surface and not on the dorsal, as is the case with

Tiphia.

The Dielis wasps both male and female visit flowers.

The species is parasitized by a Rhipiphorid beetle, which also

is found in and about certain flowers. The common hard
back is not known to attack plants, the grubs being found
in manure, rotting megass, etc., while the adults are not
known to feed at all. The rate of parasitism by Dielis is

not very high.

The cane fly [Delpha.r saccltarivoi-a) is reported to have
attacked both old and young canes. The attack was but
-of short duration, the insect apparently being controlled by
•natural enemies, principally the lace wings {Chrysopa spp.).
The rust mite of canes {Tarsonentus spinijies) is reported of

general occurrence but apparently it caused no damage to the
-canes. A small coccinellid beetle was found commonly
Among mealy-bugs on sugar-cane and was supposed to be

j)redaceous on them, but this point is not determined.

COTTON PE.STS. The leaf blister mite of cotton {Erio-

phyes gossypii) is stated to have spread to all cotton-

growing areas of the island, and to have become a very
serious pest. The system of allowing cotton to remain
in the land for .second and third pickings and often

until the new crop has been planted infests the new

crop directly from the old. The writer of the report
is of the opinion that the enforcement by law of the

removal of all old cotton before the season for replanting
is the only way to reduce the leaf-blister mite to negligible

proportions and that under Barbados conditions this offers

a fair chance of getting rid of it entirely. Cotton plants of

the 'native' type growing among infested Sea Island show no

signs of the presence of the mites.

.SWEET POTATOES, ETC. These were attacked by thrips

(Eathrips .'p.), flea beetle (C'/iaetocnema ama:oiifx), and a red

spider [Tetram/chus telarius). These three pests usually
work together, generally being much worse io dry weather.

It is recommended that slips for planting should be fumi-

gated in a tight wooden box or a puncheon by means
of carboQ bisulphide at the rate of 1 dram to each cubic

foot of space, in order to prevent the introduction of these

pests at the time of planting.

The cassava hawk moth {Erinni/is [Dilophonota] ello)

occurred as a pest in a severe attack on fields of cassava

re.sulting in the complete defoliation of the plants over an
area of about 12 acres. Four broods of caterpillars were
observed; these occurred at intervals of thirty days. It is

estimited that there were eight broods during the season.

Spraying with arsenate of lead and dusting with Paris green
were found effective measures in controlling the caterpillars.
In spraying, the arsenate of lead was used at the rate of 4 ft).

to .50 gallons of water, with molasses added at the rate of

1 pint to the gallon. This was found necessary in order to

overcome the water-repelling quality of the cassava leaves.

The Paris green was used at the rate of 1 Mb. to 6 B). of lime.

The caterpillars and pupae were eaten by the Barbados black

birds {Quiscalus Jortirostr'is), the caterpillars by the wild bees

(Polistes spp.); the moths were captured by the rain bird

(Tyrannus rostraUis). A remarkable feature was the entire

absence of Tachinid flies or other parasites, as far as could be

seen.

The whitewood moth (Duoruitus punctifer). The larvae

of this moth were found tunnelling in whitewood (Teconia

leucoxylon); it was afterwards found in sour sop {Anona muri-

cata), in Barbados cherry i Malpighia glabra), in the woody
stems of Ipomoea vines, and in ornamental crotons (Codiaeum.

spp.).

SCALE iNSECT.s. Species of the Coccidae recorded during
the year as being of interest are Asjndiotus [Chrysomphalus]
howi-eyi, Ckll., on agaves, Aspidiotus [Pseudaonidia] tessera-

tiis, De Charm., on Cassia Fistida. Another scale closely

resembling the last named and probably a new variety was
found on grape vine and Vitis [Cissus] sicyoides on the

former of which it is capable of doing considerable damage.
It occurs under the bark causing great numbers of small

swellings. CMonaspis unilateralis, Newst.. on a palm
(Thrindx) is a new species. Lecanimn hesperidum has been
identified as occurring on Phichea odorata and on seedlings of

Sterculia fulgens. This is of interest since the original
records of L. hesperidum, in Barbados and other of the

Lesser Antilles as abundant and injurious, probably referred

to Lecaniuni viride (Coccus viridis), while L. hesperidum. was
and is a rare insect.

An experimental plot of papaw was severely attacked

by leaf hoppers of the family Jassidae, apparently the same

species which occurs on cotton without appreciable injury to

the plant. The damage to the papaws was severe and the

plants were sprayed with resin compound; the attack was.

checked but reinfestaiion soon took place.
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NITRIFICATION AND DISEASE.
The disease known as 'die-back in citrus trees ha? for

many years worried the citrus growers of Florida and

California in this country, and has thus far battled the eftbrts

of the agricultural scientist to di-cover its cause. The

writer has recently made some observations and experiments
on several citrus soils bearing trees atfected with 'die back",

which lead him to believe that a poor nitrifying power on

the part of the soil, with the ammonifying power remaining

normal, may be the cause of the peculiar manifestations

which are characteristic of the disease, and which, for the

purposes of this preliminary report, need not be described.

The theory upon which I am working at the present lime,

looking toward the solution of this problem, is that in the

absence of normal nitrification and in the presence of

sufficient amraonification. the tree does not obtain a sufficient

quantity of nitrate for its development and is sooner or

later forced to assimilate ammonia compounds as produced

by ammonifying organisms in the soil; or in the presence of

a sufficient amount of bases in the soil even the ammonia

may be set free, thus causing the plant to starve for want

of nitrogen. While it is true that some plants can use

ammonia cimpounds ju.'st as Wrll as nitrates as a source of

nitrogen, and further, that some of them even prefer the

ammonia compounds, as Kelly has shown is the case with

rice, it is very possible that we have in the citrus tree,

a plant which is deleteriously affected by ammonia com-

pounds when it is forced to absorb them. As above

ej])laiiied, however, when a foil's power to fix and hold

ammonia is very feeble, owing to the presence of bases in

e.xcess, a poor nitrifying power and a strong ammonifying

power may mean nitrogen starvation for plants on that soil.

The writer has examined and tested the nitrifying power of

four citrus soils in various parts of California, on which

trees were suffering from 'die back', and has found in every

case a very slight nitrifying power or none at all. The

tests were made by adding to soils, kept at optimum moisture

conditions at a temperature of 26' to 2S°C. for approx

imately a month, both dried blood and sulphate of

ammonia, but only slight or n^j increases of nitrates

over the amount in sterile checks or dry soil were

obtained. The dried blood was used also in varying

quantitiis from 1 per cent, up to 5 per cent, of the dry

weight of the soil, but the same results were obtained in all

cases. In some of these soils, particularly, the ammonifica-

tion of the blood proceeded so rapidly as to give an intense

odour of ammonia when the Petri dith cover was raised from

the tumbler in which the soil cultures were kept.

This theory of the writer's, which inclines to account for

the die-back by the fact that too much ammonia is assimilated

by the three under compulsion in the absence of nitrates, or

under certain circumstances, because ammonia is set free and

therefore there is scarcely any nitrogen for the tree to assim-

ilate, would also seem to be in part confirmed by the observa-

tions made by Florida investigators on the disease in question,

in which it was noted that in all cases the application of

organic manures to citrus groves invariably made conditions

worse or increased the amount of 'die-back'. In accordance

with the idea above expressed, and in the absence of nitrifi-

cation, this would be, for the reason that either the added

organic matter would be responsible for the formation of so

much ammonia, which (through its enforced absorption)
would poison the plants or because, under some soil condi-

tions, most of the ammonia would be set free and pass off

into the atmosphere in a gaseous form, thus inducing nitrogen

hunger.
I feel justified in transmitting this brief preliminary

note on the subject in question, before the theory has been

fully tested out, by the fact that the disease known as 'die-

back' has been studied in many different ways without giving
encouraging results, and because, further, this new method
of attack related to the chemical and bacteriological condi-

tions of the soil, as affecting plant nutrition, and as applied
to a problem of this kind, deserves to be called to the

attention of other investigators working along this or

similar lines. I am vigorously proceeding to test out

the theory above given by simultaneous green house and
field experiments with citrus trees which are now under

way, in which, on the basis of what I have said above,
I am not only trying to overcome the disease by variously

treating soils in the field, so as to provide a plentiful

supply of nitrates and reduce ammonification, but I am also

making an effort to produce th-i disease experimentally in the

green house with seedling citrus trees on soils deficient in

nitrates by the addition to the latter of various ammonia

compojinds, and to overcome it by means of adding stimulants

for the nitrifying bacteria. The writer feels confident that

a definite relationship may be shown between the abnormal
soil conditions mentioned and the 'die-back of the lemon, and

perhaps as well of other citrus trees, when the experiments
have progressed far enough. The theory above enun-

ciated is not only in accord with the Florida observ-

ations but also with all other observations with which I

have become acquainted in respect to the disease known as-

'die-back'. Moreover, it allows for the production of bad soil

conditions which will result in a poor nitrifying power

through a large variety of causes. Such are, for example, the

poor physical conditions of soils, unfavourable drainage

conditions, the presence of a vigorous denitrifying flora of one

kind or another, and many other chemical, physical and

bacteriological conditions, not to mention conditions respect-

ing the origin of the soil which would seriously affect th&

nitrifying power thereof.

These lines for the most part were written about a year
and a half ago when I first formulated the theory and may
need slight revision and some additions in the light of many
new facts with which we are now acquainted, but in the

main, the theory seems to he better supported in fact at the

present lime than it wa.s two years ago. Moreover, it seems

very probable now, from a large series of tests which we have

been making, that not only 'die back', the true Exanthema,
is to be accounted for by the theory under discussion, but

also that the equally disastrou.', and much more widely

spread disease known as 'mottled leaf of citrus trees is

capable of being explained in a similar way, if I may regard

a large series of tests on various soils in this State as a reli-

able criterion, (Juite unlike the 'die back', the 'mottled leaf

condition in citrus trees is to lie found in all citrus districts

of California, and is at the pre.sent time regarded as one of

the most menacing factors on the production of citrus fruit

for profit here.

The 'die back' and 'mottled leaf conditions of some dis-

tricts in this State are becoming so bid as to make it impera-

tive to solve these questions as quickly as possible from the

practical standpoint alone. One orchard on which, in partic-

ular, the writer is working, has a very large proportion of its

trees badly affected by the first named disease, and most-

trees in the orchard show some niianifestation of the disease.

The trees are about four years old and had for a time grown

vigorously, and then suddenly began to give symptoms of

one of the worst and most widespread cases of 'die-back' of

which we have knowledge in the State. It is hoped that our

experiments may serve eventually to remedy such conditi.jns.

A description of detailed experiments will soon appear.

(Chas. B. Lipman in Science, for May 15, 1914.)
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GLEANINGS."

Attention is called in Thr Times for April 25, 1911,
to the reformed method of reading the barometer which will

be introduced into the daily waather reports next month.

The principle of the change will be the adoption of absolute

units for barometric pressure in place of mercury inches.

The absolute unit is the dyne per square centimetre. As

this unit is exceedingly small, a practical unit one million

times as great (megadyne) has been suggested and will be

used in the daily weather reports.

Colonial Reports, Miscellaneous No. 88, is composed of

a selection of reports from . the scientific and technical

department of the Imperial Institute, the publication under

notice (No. 5) being devoted to subjects of oil seeds,

oils, fats and waxes that have been received for examination

during the past jear from different parts of the Empire.

The Experiment Station Record for February 1914

coniains a note on the propagation of cotton plants by slips.

Id this method herbiceous slips are pricked out in the hot

bed? or greenhouse. The plants from which the slips are

taken are removed from the fields to the green-house late in

the season and profuse budding is induced.

Der Pjianzer for March 1914 publishes an article on the

kapok tree describing the varieties, pests, prices of seed and

the preparation and shipment of the cotton. In another

article the coagulation of Manihot latex is dealt with and

various methods de.=cribed. A short note includes an account

of the cost of a factory for desiccated coconuts.

Statistics concerning the California orange and lemon

crop, published in the fifty-ninth annual report of the

California State Board of Agriculture, 1912, show that in

1896 the imports of oranges into California from Mexico,

the AVest Indies and Italy were worth §2,691,1.31, whilst in

1912 the value of the exports of oranges from California

•was $3,022,8.59 compared with nil in 1896.

An interesting publication in the form of the Madras

.Agricultural Calendar, 1914-l.j, has just been received from

the Superintendent, the Government Press, Madras. Its

contents include several articles of agricultural interest

written in most cases by the officers on the staff' of the

L)epartment. Attention is given to such subjects as co oper-

ative sale and credit, impleinental tillage, good seed supply,

manuring, particularly ereen manuring, and the like in

particular relation to conditions in Madras.

Under the heading Another Industry for Trinidad the

Port-of- Spain Gazette, May 17, 1914, refers to the projected

manufacture of bamboo pulp in that colony. It is stated

that a factory capitalized to the extent of £30,000 is soon

to be erected at Champs Fleurs. Bamboos will be planted

and these will be manufactured into pulp, which will be

shipped to Scotland for paper-making.

A copy of a further Act (No 4 of 1914, dated February

25), has been received which amends the 'Wild Birds

(Protection) Act, 1907', and inter alia, prohibits the expor-

tation of the skin and feathers of any 'wild bird' from

Barbados. Any person who exports the skin or feathers

of such wild birds shall be liable to a penalty not exceed-

ing £5. The Act adds the following wild birds to the

list of birds scheduled in the original Act: Red seal coot,

White-seal coot.

In a communication received from the Agricultural

Superintendent, St. Kitts, information is given to show that

a very good and creditable attempt has been made to

represent that Presidency at the forthcoming Tropical

Products Exhibition. No less than seventy-six different

articles have been sent, chiefly cotton and cotton products

(for competition for the Presidency's trophy and the

B. C. G. A.'s cup); but also sugar, including cut canes and

crystals have been sent.

At a general meeting of the Agriculturil Society of

Trinidad and Tobago held April 3, 1914, the question of

proclaiming love vine a pest injurious to agriculture was

discussed as well as the matter of preservation of bird life.

Both these matters are receiving consideration. Efforts are

being made to supply the Naparima peasantry with a more

standard quality of rice seed and prizes will be offered for the

cleanest and best samples of the standard variety. {Proceed-

ings or the A'jrirnllwal Societi/ oj Trinidad and Tofjcif/o,

April 'l 911.)

Suggestive economies of an interesting nature are

referred to in The 'Times for Nfay 8, 1914, in an article on

steel manufacture. The gaseous products of coke ovens are

stated as likely to become of use in the lighting of towns

and works and a possible application of this gas is in the

direct manufacture of nitrate by the Hansen process; while

it is being sought to obtain from it the hydrocarbons, the

derivatives of which are found in india-rubber, and experi-

ments are being conducted with a view to the manufacture

of artificial rubber.

A copy has just been received of the report on the Blue

Book of Trinidad and Tobago, for 1912 13. Of special

interest is the report attached to this, on Forest Conservancy.
As for most lines of agricultural work, the past year has

been decidedly unfavourable, owing to drought, for activity

in connexion with sylvicultural operations. A serious fire in

a cedar plantation occurred during the year, in which

.50 acres of cedar plantations were burnt over and some 8,000

out of 10,000 cedar trees, varying in age from one to five

years were killed. The fire appears to have originated from

sparks dropped from a traveller's torch.

A note in the Exijeriment Station Record for February
1914 refers to a trial of Niger cake for milch cows in Belgium.
'On a ration of hay, straw, mangels, bran and wheat two

cows for five days before and ten days after an experimental

period of thirty days gave a daily average per cow of 8 17

litres (about 8-6 quarts of milk testing 2 59 per cent, of fat).

During the thirty-day period in which the above ration was

supplemented with from 1 to 2 kilogrammes of Niger cako the

average milk production was 8'.5 litres testing 308 per cent,

fat. The cows gained 13 kilogs. and 36 kilogs. respectively in

weight during the thirty days.' The journal quoted, states

that the original paper contains an analysis of the Niger cake.
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BRITISH GUIANA: REPORT OF THE DEPART-
MENT OF SCIENCE AND AGRICULTURE, 1912-I-J.

During the period under report almost every section of

agricultural work in the colony was seriously affected by the

dry weather conditions which prevaileJ. The drought early
in the year which had continued from the preceding year
proved most disastrous to the sugar cane crop. After the

autumn grinding of 1911, ratoons sprung very badly and it

was most difficult and in some cases impossible to establish

either supplies or plant canes. Asa result, the export of

sugar. 76,360 tons, was very low, lower in fact than it had
been since 1869. It is stated that the disastrous effects of

the drought will be noticeable on the sugar-cane exports for

a considerable period.

Luckily very favourable weather was experienced dur-

ing October and November 1912, which enabled very success-

ful work to be carried out in the matter of raising new
varieties of sugar cane from seeds. Altogether 6,058 were

raised, and many of these have been found to be of consider-

able promise. As regards the experimental work with

sugarcane in the matter of testing varieties from the
nianurial aspect, it was found that, contrary to other years,
the manurial value of nitrate,of soda proved higher than
that of sulphate of ammonia. Rut the Department is in

possession of numerous proofs that the sugar-cane shows a
distinct preference for ammonia over nitrates as a source of

nitrogen in normal years, whilst in abnormal years of very
short periods of active growth, nitrate of soda and nitrate

of lime may be more efficacious than sulphate of ammonia,
dried blood, nitrolim and other more slowly acting nitro-

genous manures. The best results in the manurial experi-
ments with varieties were obtained with b. 118, D. 14.5,

Bourbon, D. 419, D,721, D.167, D.293, D.317, D.651 and
D.246.

The exports of rice and of rice meal during the year
under review were 2,766 and 2,179 tons, respectively, as

compared with average exports of 2,298 tons of rice during
the preceding nine years and of 1,771 tons of rice meal in

1911-12. The experiments with rice were continued during
the year at the experimental fields of the Botanic Gardens, part
of the land being occupied by well tested varieties, the paddy
of which was distributed throughout the colony to the more
progressive rice farmers. The report under review gives the

yield of the different varieties and variants under trial.

As with the other crops, the output of coco nuts was
decreased through drought, but the interest in this industry
is steadily increasing and a further extension of the area now
planted (about 14,000 acres) may be expected in the future.
In some districts trees have died out from the want of

adequate drainage, whilst bud rot is not uncommon in other

parts. It is said that plants raised from the colony's coco-
nuts make more rapid progress than the plants from the

imported Tobago and Trinidad ones, but some of the latter

promise to yield fruit of excellent strain.

The report of the Director of Agriculture, concludes with
notes on other horti-agricultural industrie.s in which reference

IS made to the great possibilities before lime cultivation and
with notes on the live stock industries where it is stated
that the marked reductions i^ the numbers of cattle, sheepand pigs were directly due to the drought.

In connexion with agricultural education, reference is
made to the good work done with model gardens, and to the
satisfactory circumstance that the apprentices of the depart-ment who have completed their indentures readily obtained
employment at remunerative rates amongst the various
companies at work in the cultivation of products other than
sugar.

The general administration report of the Director is

supplemented by the report of the Government Analyst in
which It IS noted that the number of fiscal samples 'for
chemical examination greatly exceeded the number of agri-
cultural. Following this is the report on the Botanic
(hardens by Mr. J. F. Waby, which is followed by the report
of the Economic Biologist. A brief report by the Govern-
ment Veterinary Surgeon is inserted. The publication
concludes with reports of the Science Lecturer and the
reports of the Board of Agriculture, the Onderneeming Farm
School and of the Agricultural Stations in the north-western
and the Pomeroon district. All these sections of the
publication contain a large amount of useful and interesting
information which will well repay peru.sal, especially by those
who are directly connected with the agricultural industries
of the colony.

British Guiana: Recent Meeting of the Board
of Agriculture.—Several matters of considerable interest
were brought up for general discussion at the meeting of
the Board of Agriculture held on May 12, 1914, at the
offices of the Department of Science and Agriculture
Georgetown, British Guiana,

The department has decided to abandon the cultivation
of Sapium rubber at Bonasika. This does not mean that
success has not attended rubber growing in the colony as
a whole. Mr. Bancroft has shown conclusively that Para
rubber will grow as well in British Guiana as in the Malaya
Peninsula.

In the course of his remarks, His Excellency the
Governor referred to certain unsatisfactory results experienced
in regard to seed supply. In the future. His Excellency
pointed out that planters would no longer be dependent
upon outside supplies of seed. In the gardens at the present
time there were plenty of rubber seeds available to meet local

requirements. Out of the 3,467 seeds of the newly imported
African oil palm {Ehtis guineemis) only sixty-seven plants
had been derived.

Professor Harrison in the course of a few remarks
spoke on the increased interest taken in coco-nuts. At
greater length, the Director dwelt upon the question of instruc-
tion for the East Coast farmers. He expressed the view
that the present system of agricultural instruction and shows
should be modified. It was suggested that one of the agri-
cultural officers should be stationed in the district and be

given a definite area to look after.

After considerable discussion on the .subject of contagious
diseases in general and mal de caderas in particular, in which
the necessity for strengthening the Contagious Diseases

(Animals) Ordinance 1892 was pointed out, the Board rose.

The above information has been abstracted from a report
in the Daily Argosy, of Demerara, for May 13, 1914.
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FUNGUS NOTES.

BASE ROT OF PINE-APPLES.

During the recent visit to St. Kitts of the Commissioner

and the Mycologist of the Imperial Department of Agricul-

ture, an inspection was made of the manurial experiment

plots of pine-apples at La G'ldrite. The series compriEes

sepaiate plots treated with pen manure, tankage, sulphate of

Tpotash, and phosphate, a plot <\ith tankage, phosphate, and

potash combined, and a control plot receiving no manure.

The experiments were established in St. Kitts in (irder to see

whether fungus troubles expenenced in Antigua would be

met with in an island where pineapples have been very little

grown, and in a situation as to which there is no record of

the plant having been previously tried. The cuttings were

from the Ripley variety and were carefully disinfected with

r.ordeaus mixture before planting.
The plots in question are just beginning to ripen their

fruit, and it is as yet too early to say whether the principal

disease, which causes an internal discoloration of the tissues

immediately beneath the 'eyes', will make its apjjearance.
A sickly, yellow appearance of many of the plants was,

however, very noticeable, and was made the subject of

investigation.
It was found that the more seriously affected plants

were easily lifted by hand, and the number of living roots

was very small. The underground stems of these plants
were rotted to a degree broadly corresponding to the amount
of sickness visible in the leaves, the worst cases retaining

only a few roots attached imnjediately below the bases of the

lowest leaves.

The investigation was pursued further in the laboratory.
Xo evidence of a disease attacking the remaining roots and

rootlets was found. The loss of the roots appeared to be

entirely due to the rotting of the stem from which they

Sfiring. he blackened tissues of the stem proved to be

filled with dark hyphae, penetrating the tissues in every
direction and lying in coils in the cells, and with a great
abundance of black spores produced in simple chains.

A large plant with healthy leaves and a well developed root

system was noticed, when carefully cleaned, to have a brown

spot about the middle of one side of the underground stem;
after being kept for four days in a closed chamber a rot of

the nature of that observed in the field had extended from
this point throughout the stem, and was found to be accom-

panied by the advance of the same fungus.
The fungus appeared identical in character with

a macrospore-producing condition of Tldelaviupsis ]^aradoj:i.t,

X. Hohn
{'1'. elhaceticus, Went.). No microspores were found

in course of formation, and none could be recognized with

certainty. If they were present at all it was in relatively very
small numbers. Of a number of the supposed macrospores

placed in hanging drops of 10 per cent, sugar solution a few

germinated and the resulting hyphae produced terminal chains

of similar spores from lateral branches. A piece of fresh

sound sugar-cane was washed in i per cent, formalin and cut

into four parts with a sterile knife. Each part was then

S[ilit; one half was inoculated with spores from the internal

1i-:-ues of a diseased pine apple plant, the other kept as

a control in the same Petri dish. In each case there was an

liiitnediate and abundant development of typical Thielaviop-

^is, with microand macrospores, from the point of inocula-

li-'P, while in each case the control remained sterile. No
pile apple plants were' available for inoculation experiments,
but the ai^pearance presented by the fungus in question in

the tissues afforded good presumptive evidence that it

causes the disease, and there seems no reason to doubt that
it is identical with Thielaviopsis parado.ra.

The presumption is strengthened by a comparison with
the disease known as base rot of cuttings described by
L. D. Larsen in Bulletin 10 (Pathological and Physiological
series) of the Hawaiian Sugar Planters' P^xperiment Station.

The description and photographs given accord very closely
with the appearance of the St. Kitts specimens, and conclusive

proof was obtained in Hawaii by means of inoculation experi-
ments that Thieiaviopsis is the cause of the disease. It was also

demonstrated that the fungus is able to live in and penetrate
for some distance into ordinary soil. An increase of organic
matter was found to induce quicker growth and more
thorough penetration of the fungus through the soil.

Further, it vpas shown that pure strains from pine apple and
from sugar-cane were capable of infecting the alternate host

plant and were indistinguishable in their virulence and
behaviour.

Thieiaviopsis is well known in countries growing sugar-
cane as a wound parasite of that plant and the cause of great
destruction of cuttings in certain seasons. It is a curious
coincidence that when it was described by Went in 1893 as it

occurs on sugar-cane in Java, he gave it the name of pine-apple
disease owing to the characteristic smell produced by its

action on the cane, while it has since been found to give rise

to the most serious diseases of the pine-apple itself.

It is obvious that in cane-growing countries the fungus
will always have to be seriously reckoned with in pine apple
cultivation. Sterilization of the cuttings before planting can--

not be counted on as a preventive measure against an organism
which is generally present in the soil, and which is extremely-

likely to be present in any organic manure applied. In the
La (xuerite plots there was no evidence that any of the
manurial treatments had helped the plants to resist the-

fungus. A number of the plants remained apparently healthy,
but one of the best looking of these was the plant mentioned
above as having the beginning of an attack upon it.

There is some evidence that plants sometimes throw off th&

disease, and the experiment is worth watching with a view
to securing a resistant strain. It would appear that it is only
in this direction that hope lies of avoiding losses which
would be pretty sure to be sometimes serious.

A New Spray Fluid.—Dr. Max Issleib, writing
in Mailers Deutsc/ie Giirtner-Zeitung, suggests the use of the

jelly-like matter produced by boiling certain algae in water
for the purpose of a spray fluid. He points out that when
certain marine algae {Chondriis rrisjyus and Gigartina
maiiiillona) are heated with water, 2'-52 parts of the former
with 100 of the latter, a gelatine-like fluid is produced which,

sprayed on plants, sets to form a thin skin, in which insect

pests are entangled and destroyed. It may be mixed with
5 or 10 per cent, petroleum or paraffin. The substance
recommended is one which has many applications. We
ourselves have it in common use for the stiffening of jellies
and the like, and its properties are indeed remarkable. The
fisherfolk of lirittany collect the red seaweed, Chondrus

crinpus, expose it on the grass to dry and bleach, and send it

to Germany, where as we are told, it is used to give body for

jam. The consistency of the jelly which it makes is, of

course, determined by the amount of water which is added
to the dry seaweed. In our household about as much as
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may be held in a teaspoon serves to make the 'body' of

a large dish of jelly. The proposal to use this simple specific

is one which certiinly deserves attention, but whether its

powers of adhesion are better than those of the substances

in general use remains to be determined. An objection

which occurs to the mind is the general one that in wet

weather the jelly-like skin formed when the sttitf is sprayed
on the plant would swell and wash oft' As, of course, is

well known, this property of many seaweeds to form with

boiling water a gelatine-like jelly is utilized in many ways
in medicine, commerce and science. Thus the stalks of

Laminaria are used in surgery, and a Japanese seaweed

supplies the source of agar agar, the medium so much used

in caltivating bacteria in the laboratory. {(rardeners'

Chronicle, April 2-5, 19U.)

SOIL INVESTIGATION.

PLANT GROWTH AND PARTIAL
STERILIZATION.

The Experiment Station Record (Vol. XXX, No. 3)

publishes the following abstract of Russell and Peth-

erbridges' recent paper on the above subject which

appeared originally in the J'lurnal of Agricultural
Science:—

For a number of years experiments have been in

progress in growing plants in partially sterilized soils, and

some of the observed facts are placed on record. The

partial sterilization was effected by the use of toluene and

by heating to -5.5
'

and 100°C.

The germination of seeds planted in these soils was

sometimes hastened, at other times retarded. Retardation

was almost always produced in soils heated to 100° or

treated with toluene, while acceleration often followed the

planting of seeds in soils heated to 5f>\ The retarding
effect was generally more pronounced in moist than in dry
soils and in rich than in poor ones.

In the seedling stages the plants produced on partially

sterilized soils were sometimes indistinguishable from those

on untreated soils. Seedling tomatoes grown on heated

soils in comparison with those grown on untreated ones had

smaller roots and smaller cotyledons of a darker green

colour, frequently showing some purple. The effect on the

seedlings was most pronounced during the dull days of

winter, and this has a practical application in the use of

partial sterilization for the growth of plants under glass.

Later marked differences were shown, the purple colour

disappeared, and the plants began to show remarkable

growth.
Sometimes soils treated with toluene behaved like those

heated to 55°, but on rich soils early development was

retarded. Other volatile antiseptics were found to behave

like toluene.

Comparing partially sterilized with untreated soils, the

authors found that there was generally a retardation in

germination, although sometimes partial acceleration occurred.

An acceleration in growth followed up to the time of the

appearance of the third or fourth leaves, but sometimes

a marked retardation was noticed, especially in rich soils

heated to 100°. Where this retardation occurred it was

accompanied by a very dark green leaf colour and either the

formation of a purple pigment or a tendency for the leaves

to curl toward the under.iide. Later the purple colour

disappeared, the curling ceased, and rapid growth took place.
The subsequent growth was finally proportional to the
amount of food present. Plants grown on soils heated to
100° showed a remarkable development of fibrous roots, and
in comparison with those on untreated soils, had larger
leaves of a deeper green colour, stouter stems, usually shorter

internodes, Howered earlier and more abundantly, and con-

tained a higher percentage of nitrogen and sometimes of

phosphoric acid in their dry matter. Plants grown on soils

heated to 55° or treated v/Ith volatile antiseptics showed
fewer of these effects.

Considering the chemical differences in the soils, it is

stated that partially sterilized soils are characterized by aa
accumulation of ammonia, while untreated soils contain prac-

tically no ammonia. Soils heated to 100° are characterized

by the presence of decomposition products, some of which

possess characteristic colours and odours.

The authors pre.sent the data upon which their paper is

based and give an extended discussion of their observations.

In connexion with the above, a note published in

the same journal, on P. L. Gainey's investigation of the

effect of toluol and carbon bisulphide on the micro-
flora of the soil is of interest:—

(1) Small quantities of CS.^, toluol, and chloroform,
such as have been used practically and experimentally, when

applied to the soils studied exert a stimulative rather than

a diminishing effect upon the total number of bacteria present.

(2) An application of such quantities of CS^, and toluol

does not have an appreciable effect upon the number of types
of protozoa present in such soils as have been studied.

(3) A very marked increase in yield may be noted

following such an application when no evident change occurs

in total number of bacteria present.

(4) In the light of the recent work of Koch, Egorov,

Goodsey, Fred and others, with results presented in this

paper, the theory advanced Iiy Russell and Hutchinson to

account for the increased yield following the application of

such chemicals appears not tenable for general application.

It has frequently been asserted that the characteristics

of an animal may be changed during the development of the

fcetus. That which is known of such cases as have been

reported, gives no ground for making them a basis of eugenic

teaching. It is true that during development the character-

istics may be adversely affected by malnutrition or through
accidents that may happen to the mother, but the so-called

'maternal impressions' have no scientific foundation. Besides

this idea of prenatal influence, we have also a series of myths
more scientific in aspect, but equally unfounded, under the

name of telegony. The first mate of a female animal is

supposed under this theory to affect or infect all her future

progeny. This idea is probably without any scientific founda-

tion either in man or beast. It is based on a misinterpreta-
tion of the single experiment where a mare once mated to

a zebra bore after to a horse father, a colt with traces of

dark bars or stripes. But such bars occur amongst horses

not suspected of zebra parentage. The original horse as

a wild animal was probably marked by dark stripes. (Pro-

fessor David Starr .Jorda-i, in the Journal of Herediti/^

January, 19H.)
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MARKET REPORTS.

London —Thb Wkst India Committbe Cikodlar,

May 19, 1914; Me.ssr.s. E. A. de Pass & Co., May

8. 1914.

Arrowroot— 3|rf. to 4^d.
Balata—Sheet, 2/8J; block, 2/0| per ft.

Beeswax—£9 to £9 10s.

Oacao—Trinidad, 57/6 to 65/- per cwt. ; Grenada, 52/6

to 58/; Jamaica, 52/- to 58/-.

OoFPEE— Jamaica, 52/ to 85/.

Oopra—West Indian, £20 5s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no qoota-
tions; West Indian Sea Island, 15|d. to 22d.

Fbuit—No quotations.
Fustic—No quotations.
Ginger—Very dull, 33/- to 60/-.

laiNOLASS—No quotations.
Honey— 18/ to 30/.

Lime Juice—Raw, 1/li to 1/3; concentrated, £30; otto

of limes (hand-pressed), 8/-.

Loo WOOD—No quotations.
Mace— 1/5 to 2/6.
Nutmegs— 4)i(i. to Sjd.
Pimento— Ijrf. to 2,'gf/.

Rubber—Para, tine hard, 2/9; fine soft, 2/8; Castilloa,

I/IOJ per ft.

Rum—Jamaica, 2/2 to 5/-.

New York.—Messrs. Gillbspib Bros. St Co., May

1. 1914.

Oacao—Caracas, 12c. to 13c.; Grenada, ll^c. to 12c.;

Trinidad, life, to 12Jc. ; Jamaica, lie. to 12c.

Cooo-NOTS—Jamaica and Trinidad selects, $26'00 to

$28-00; culls, $1500 to $16-00.

OoFFEE—Jamaica, 10c. to 13ic. per ft.

Ginger—7ic. to 10c. per ft.

Goat Skins—Jamaica, 48c. ; Antigua and Barbados, 46c.

to 48c. ; St. Thomas and St. Kitts, 42c. to 45c. per lb.

Obape Fruit—Jamaica. $1-25 to $2 00.

Limbs—$12-50 to gl4 00.

Maoe—50c. to 54c. per ft.

Nutmegs—llO's, 12^c.
Oranges—Jamaica, $1-75 to $2-25.

Pimento— 4e. to 4Jc. per ft.

Sugar—Centrifugals, 96*, no quotation;" Muscovados, 89',

l-93c.; Molasses, 89°, no quotations, all duty paid.

Trinidad,— Messrs. Gordon, Grant dt Co., May 25,

1914.

Oaoao—Venezuelan, $12-00 to $1240; Trinidad, $11-80 to

$1210.
Oooo-NUT Oil—98c. per Imperial gallon.
Coffee—Venezuelan, 12c. to 14c. per ft.

Copra-$4-50 per 100 ft.

DhaL—No quotations.
Onions—$2-25 per 100 ft.

Peas, Split—$5-80 per bag.
Potatoes—English, $1-75 to $2-00 per 100 ft.

RiOE—Yellow, $5-50 to $5-60; White, $5-09 to $5-10

per bag.

Barbados,—Messrs. James A. Lynch «fe Co., Ltd.,

May 2, 1914; Messrs. T. S. Garrawat ib

Co., May 4, 1914.

Arrowroot—$4-00 to $5-60 per 100 ft.

Oacao—$13-25 per 100 ft.

COCO-NUT.S—S15-00.
Hat—$1-50 to $1-60 per 100 ft.

Manures—Nitrate of soda, $70-00; Cacao manure, $48 00
to $5000; Sulphate of ammonia, $82-00 to $85-0Q

per ton.

Molasses—No Quotations.

0NI0N.S—$2-83 to $4-50 per 100 ft.

Peas, Split—$6 00 per bag of 210 ft.; Canada, $4 25. to

$4 65.

Potatoes—Nova Scotia, $2 00 to §2-50 per 160 ft.

Rice—Ballam, $520 to $530 per 190 ft.; Patna, nc

quotations; Rangoon, no quotations.
Sugar—American granulated, $350 per 100 ft.

British Guiana.—Messrs. Wietino & RiOHTBE, May

23, 1914; Messrs. Sandbach, Parker & Co.,

May 22, 1914.

per oag.
SisiB—Amerirm crushed, no quotations.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. '2d;
Volumes H, III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each

; Post free 2s. 8d, where^omplete. (Ill, 2.

IV. 3; and V, 2 and 3 are out of print.)
Volume XIII, Nos. 1 2 and 3 No. 4:—Containing Papers on the following subjects: —The Windward and Lee-

ward Islands Considered in Relation to Forestry, by Francis Watts, C.M.G., D.Sc, F.I.C., F.C.S.;
Stomatal Characteristics of Varieties of Sugar cane, by W. II. Dunlop; Cane Syrups or Fancy Molassea,
by H. A. Tempany, B.Sc, F.I.C.; Report on the Prevalence of Some Pests and Diseases in the West
Indies during 1912, by H. A. Ballou, M.Sc; Recent Trials with Cotton in Grenada, by Gilbert

Auchinleck, B.Sc, F.C.S.; A Plea for Citrus Cultivation in St. Lucia, by A. J. Brooks, F.C.S.; The
Tuberculin Test in the West Indies, by P. T. Saunders, M.R.C.V.S.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on BUgar-cane and manures, the full oflScial reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available: the rest are out of print.

price id.
;

price 4d.
;

Barbados,
price 6d.

;

price 6rf. ;

S0GAR Industry.

Seedling and other Canes at Barbados
in 1900. No, 3, price 2d.; in 1901, No. 13,
in 1902, No. 19, price 4d.; in 190.3, No. 26,
in 1904, No. 32, price 4d.

Seedling Canes and Manurial Experiments at
in 1903-5, No. 40, price 6(i,; in 1904-6, No. 44,
in 1905-7, No. 49, price 6rf.

;
in 1906-8, No. 59,

In 1907-9, No. 62, price Gd.
; No. 66, price 6d.

Seedling and other Canes in the Leeward Islands,
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.;
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4d.;
in 1904-5, No. 39, price 4d.; in 1905-6, No. 46, price 4d.;
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price 4d.;
in 1908-9, No. 63, price 6d.; in 1909-10, No. 67, price 6d.

Manuiial Experiments with Sugar-cane in the Leeward Islands,
in 1902-3, No. 30. price 4d.; in 1903-4, No. 36, price 4d.;
in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4d.;
in 1906-7, No. 51, price 4d.; in 1907-8, No. 67, price 4d.;
in 1908-9, No. 64, price 4d.

;
in 1909-10, No. 68, price 4d.

Sugar-cane Experiments in the Leeward I.slands,
in 1910-11, price Is.; in 1911-12, price Is.

General.
and 22 Scale Insects of the Lesser Antilles, Part I,

4d.; Part II., price 4d.
price

(14) Screw Worm in Cattle at St. Lucia. Price 2d.

(15) Plain Talk to Small Owners. Price 2d.

(17) General Treatment of Fungoid Peats. Price 4d.

(18) Recipes for Cooking West Indian Yams. Price 2d.

(25) Ground Nuts in the West Indies. Price 2d.

(28) Barbados and Porto Rico Molasses. Price 3d.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d.

(35) Information in regard to Agricultural Banks. Price 4d.

(37) Cultivation of Oranges in Dominica. Price 4d.

(41) Tobago, Hints to Settlers. Price 6d.

(43) Cotton Seed and Ootton-cake-meal on West Indian Plauta>
tions. Price 2d.

(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Price 4d.

(55) Millions and Mosquitos. Price 3d.

(58) Insect Pests of Cacao. Price 4d.

(60) Cotton Gins, How to Erect and Work Them. Price id.

(61) The Grafting of Cacao. Price 4d.

(65) Hints for School Gardens, Fourth Edition.

(69) Hints to Settlers in St. Lucia. Price 6d.

(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indies. Price 9d.

(73) Root Borers and other Grubs in West Indian Soils.

Price 6d.

The above will be supplied post free for an additional charge of Jd. for the pamphlets marked 2d., Id. for those
marked 4d., and l^d. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69. Postage for No. 71, id.

The ' AGRICULTURAL NEWS ', A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

ia printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

2i. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, aa

Lssaed—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumea
can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents
All applications for copies are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :

—
London: Messrs. Dclad <fe Co., 37, Soho Square, W.
Barbados : Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: Thb Educational Supply Company, 16, King

Street, Kingston.
British Guiana: The 'Daily Chronicle' Office, Georgetown.
Trinidad: Messrs. Muir-Marshall <fe Co., Port-of-Spain.

Tobago: Mr. C. L. Plaoemann, Scarborough.

Si. Vincent: Mr. J. B. Bonadie, "Times" Offioa.

St. Lucia : Mr. M. A. Lawrence, Botanic Station.

Dominica : Mr. J. R. H. Bridgewatee, Roseau,

Montserrat : Mr. W. Robson, Botanic Station.

Anapua: Mr. S. D. Malonb, St. John's.

St. kitts : The Bible and Book Supply Aqbn n, Basseterre,

J7evit : Messrs. Howell, Bros., Charles^^^own.

Grenada : Messrs. Thos. Lawloe & Co. St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohiendorff'E Dissolved Peruvian Guano—^q^ sugar-cane and generai_u8e
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Vegetation and the Conservation of

Rainfall.

^^ [T^lJeHE prolonged discussion and controversy in

^tlie South African press on the question of the

[supposed increased aridity in that country,

has recently turned to a consideration as to whether

many of the climatic changes that have undoubtedly

taken place during recent years cannot be accounted

for by the removal of vegetation. The subject pos-

sesses particular interest in the West Indies where

considerations of a similar kind have received attention

in regard to the water-supply in several of these

islands. It is now well recognized that the indirect

effects of forests and of vegetation in general are

economically useful largely as the outcome of the

retarding influence exercised by trees and even

herbaceous plants on the How of water that has been

precipitated. Besides the beneficial effect produced

by a forest cover on streams in its immediate neigh-

bourhood, it is being increasingly recognized that

much of the water retained by the forest bed may

slowly percolate in a diffused manner through the

surrounding soil, and may serve to maintain a useful

degree of moisture in the subsoil of land lying at a con-

siderable distance away. This subsoil moisture thus

steadily maintained by the distant forest may greatly

increase the fertility and drought-resisting power of

cultivated lands, and it is conceivable that in many
of the islands under consideration, the cultivated

lands at the foot of the mountains may derive much

benefit from the retentive forest bed situated at

the top.

The question constantly arises as to whether

forests appreciably increase the actual rainfall. It is

difficult to get a satisfactory answer supported by well

ascertained facts. The probability is, however, that

forests bv lowering and equalizing the temperature of

the air on mountain tops, may to a small extent lead to

increased precipitation:
this increase however is prob-

ably almost negligibly small when compared with the

benefits derived from forests as regards conservation,

and as compared with the effects of the hills themselves

in forcing moisture-laden air into the upper atmos-

phere. Indeed, altitude is inseparably associated with
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yegetation in regard to the conservation and increase

of rainfall—a circumstance which is not always fully

recognized. In America it has been found that the forest

area on the Atlantic slopes appreciably increases the

moisture content of the air currents which pass over

them towards the West. In this way forest land in

continental regions lying to windward may very pos-

sibly augment the rainfall over extensive plains such

as those existing in the central States of America.

One more beneficial effect, mechanical in nature,

will be referred to before we proceed to discuss the

relationship of these facts and ideas to the climatic

changes which have taken place in South Africa. The

mechanical effect in question is simply the protective

influence which trees may be made to have in regard to

orchard cultivation. At the present time the retention

of areas in forests, or, what is generally more practicable,

the planting of trees as wind-breaks must now be regard-

ed as matters of ordinary agricultural practice. The

physical advantages derived from wind-belts depend

upon the well-known fact that breezes lower the

temperature of the soil through their accelerating

influence upon evaporation; for the same reason

wind-breaks check the transpiration of plants. Also

the mechanical effect of wind upon the habit of

growth of plants is too obvious along the windward

coast of the West Indian islands to need a statement

that in this respect, too, the provision of wind-belts

serves a useful purpose.

Turning now to the position in South Africa,

we learn from an editorial discussion in the Agricid-

4ural Journal of the Union of South Africa (for

April 1914) that although the concensus of opinion

clearly indicates that the climatic conditions in South

Africa are different to-day from what they were 100

years ago, these changes are to a large extent not

permanent ones. They are mainly the result ofa cycle

•of wet and dry seasons—small cycles perhaps within

larger ones of 100 years duration. But this explana-

tion is not alone sufficient to account for many of the

changes observed. The view is expressed in the

reference quoted that it is the destruction of natural

forests that have played the most important part in

the evolution of the arid and semi-arid regions of South

Africa. As well as this, the gradual disappearance of

large sheets of water, the natural concomitant of the

•destruction of the forests, has constituted a factor of no

mean importance. This, it is interesting to know, is

recognized by a great many residents in the farming
districts of the Cape, and several of them have suggested
that improvements could be effected by the formation

of huge dams. Whatever maybe the practical difficul-

ties in the way of carrying out this suggestion, the

idea seems a sound one, for not only would a consider-

able amount of rainfall, which is now lost, be saved,

but it is very probable that with considerable sheets

of water presented to the atmosphere, an increased

precipitation would be induced. It must not be

imagined, however, that the buildings of dams and

reservoirs is the only thing necessary. Such provision
would be an important aid, but the principal require-
ment for the conservation of moisture is afforestation

and the immediate cessation of veld fires.

African veld in a primitive state consists of

a mass and tangle of coarse grass. To satisfy

the requirements of colonization this overgrowth
has to be got <rid of and the simplest process to

employ is fire. This process in the management
of stock farms is repeated annually. The natural

result is that the finer grasses are killed out leaving

the strongest to survive. These stronger grasses grow-

ing in bushes, provide a condition of the surface soil

which is well adapted for the loss of earth and rainfall.

With a heavy downpour of rain after a long spell of dry

weather, the water rushes down the hillsides, between

the tufts of grass making for itself and gradually deep-

ening enumerable channels. The process may take

many years to accomplish a very obvious change of

a climatic kind, but it is a decided forerunner of

denudation and desiccation.

It will thus be seen that there are no very deep-
seated causes underlying the increased aridity which

is observable in many parts of South Africa. Although

partly due to a cycle in rainfall, the lowest point in

which would appear during the last two or three years

to have been with us, the principal cause is the

removal of vegetative covering. This being so, it is

possible to seek a remedy. Afforestation, a modifica-

tion of the system of veld burning, the construction of

large sheets of water, and the planting of wind-belts

will all help to conserve if not increase such rainfall as

may be received. These remedies are not parochial ones,

and apply equally well to the West Indies, and the

Tropics in general. Locally, in these colonies pasture

and bush fires are no uncommon occurrence and are, for

the reasons brought forward in this article, to be

strongly deprecated.

In concluding it may not be irrevalent to call

attention to the fact that a natural state of aridity can

be met by the selection of drought-resistant types

of cultivated plants. This method of approaching tha
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opposing factor of desiccation is a progressive one: but

the best results of all are produced by a combination

aiming at the conservation of moisture, together with

the production of plants which make the lowest

demands upon this water-supply whilst giving

a maximum yield of high quality produce.

THE RELATION BETWEEN RAINFALL
AND VEGETATIVE REST.

Ill tempt late regions it is well known that prriods of

vegetative rest occur as a whole, and are largely due to the

effect of the low temperature which prevails during winter

time. In the Tropics seasonal cbange.s which occur, prin-

cipally in connexion with alternations of drought and rainfall,

render periodic variation less obvious, and induce resting

periods only for certain functions rather than periods of

rest for vital processe.s as a whole, though a dry sea.son in

a measure has a similar effect to the winter temperatures of

a cold country. In a nearly uniform climate like that of

the West Indies internal causes are mainly or solely respon-

sible for the alternation of rest and of activitj .

The truth of this circumstance has recently been very

clearly shown in Barbados during the long prevailing

drought which h;i8 characterized the climatic conditions this

year. The behaviour of most of the chaiacteriatic trees has

afforded interesting evidence of the remarkable independence
of rain to the coming into leaf and flower of the plants in

question.
The rainfall in the neighbourhocd of Bridgetown

during the first five months of the year has been only

about 5 inches; but still the Frangipani trees have come

into flower in May in full profusion without any evidence of

being retarded or the flowers being sparse for lack of

moistwre. Similarly the Mahogany trees have shed their

old leaves and put out new ones with, apparently, no inter-

ruption on account of the drought.
The Flamboyant trees, which form a striking feature of

Bridgetown and its suburbs, are flowerint; profusely early in

June and under conditions where it does not appear that

the roots of the trees can be receiving any appreciable

supply of water.

These remarks are general, but they are supported

by many observations of particular instances. For example,
the Mahogany trees in the grounds of Government

House, and young trees of the same species in the

gardens of neighbouring houses on the Pine Hill, sit-

uated in positions where the soil is shallow and where

no water appears to reach the roots, have gone

through- the usual leaf-fall and renewal. Note has been

made of a clammy cherry tree (Cordia coUoi'rn) on the

Pine pasture a few yards from the entrance to Bishop's

Court; this tree is growing on a ridge of hard coral rock in

extremely scanty .soil: to the eastward there is a cleft or

gully about 15 feet deep, effectively preventing access of

water from that side; while on the other side there is a dry

fragment of pasture with the coral rock showing through at

very frequent intervals, and no evidence of any water supply.
"N et this tree is now in full leaf and flower and young
fruit.

Instances of this kind could be multiplied indefinitely,

but the most striking instance of the seasonal flowering of

a tree independently of rainfall or other surrounding con-

ditions is exemplified by a case recently reported. A branch

having three bud ends was cut from a Frangipani tree in

February and fell over a wall on to a dry rock under
a Terminalia CoAappa in such a position as to be effectively

protected from any rain, though very little fell: the situation
is such that the rock falls away rapidly and there is no
indication of surface water having reached the severed branch.

At the beginning of June, it was observed that the
branch was blossoming freely, one end having fully devel-

oped flowers and the others two prominent bud clusters.

On all three ends the leaves had started to develop. At this

time the parent tree is approaching full bloom.
It is interesting to note that the cut end of the branch

is dry and shrunken, showing no evidence of having received
moisture. It was noticed that the whole structure was some-
what shrunken with the exception of the upper 6 or 8 inches
of each one of the ends.

This affords a striking illustration of the fact that
seasonal flowering is due to internal causes and is independ-
ent of external stimulus.

SUGAR INDUSTRY.

SYRUP TREATMENT.
In the manufacture of white sugar it is very essential

to have the syrup which is taken into the pan as clear and
free from suspended particles as possible. A clarified juice,
cirried slightly acid, which has been very caiefuUy filtered

before evaporation, will give a syrup which is very fairly
free from su.«pended impurities. This is a generally recog-
nized fact in Louisiana, and our experiments have confirmed
the view. It is therefore extremely desirable to make the
clarification and filtration of the juice as perfect as possible,

especially if the facilities of the factory do not allow of

adequate treatment and manipulation of the syrup.
In houses where the whole juice is not filtered at least

once, the syrup is likely to be fairly clouded with suspended
matter, at least now and then, and this will undoubtedly be
detrimental to the quality of the sugar obtained. It would

appear, therefore, that in the endeavour to turn out the

highest grades of sugar the removal of mechanical impurities
from the syrup would be essential where juice filtration is

not carried out, and often beneficial where this practice
obtains.

A series of experiments was planned to determine how best
to remove the suspended matter in syrups. Sjrups from juices
clarified by double carbonatation or a thorough single carbonat-
ation were found to filter well through bags or other mechanical
filters. Sulphitation juices, on the other hand, yielded

syrups which, while more in need of filtration than those
from carbonatation, it was not possible to filter successfully.

Settling had therefore to be resorted to. Experiments
showed that even this operation was very difficult if the

syrup was more concentrated than about 26" Beaumc. It

was, moreover, easier to settle the syrups the higher
the temperature to which thej' were heated before settling.
In our experiments the syrups were heated to at least

70°C., and suitably .small portions of various settling agents
added, allowing the syrup to settle during a limited time.

The results indirated that most success was obtained with
common sodium phosphate, using 1 or 2 parts (dissolved Ie

a small quantity of water) to 100,000 of syrup. The syrup
thus treated settled well, usually within three or four hours.

The scums were mixed in with the raw juice, thi-. being
found to be the best way of disposing of them. (Fiom
Louisiana Agricultural Experiment Statiov Bulletin,
No. 14 4.) . .
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FRUIT AND FRUIT TREES.

CANNED PINE-APPLE TRADE.
It has been suggested that experiments might be started

in Montserrat with a view of testing the possibility of

developing in that Presidency a profitable canning industry

in regard to pineapples and possibly other fruits. The

principal advantages of canning pineapples are as follovps:

firstly, this form of preservation enables the difficulty of the

bad keeping quality of the fruit to be overcome; secondly, it

allows the smaller grades of fruit being utilized; thirdly, it

reduces freight.

In the West Indian Bulletin, Vol. VII, p. ITS, a paper

appears on the subject under consideration and sets forth the

particulars of the pine-apple canning industry in other coun-

tries, especially in Florida, Australia,'the Straits Settlements,

Hawaii and the Bahamas. At the present time Singapore
holds the biggest trade in the exportation of canned pine-

apples, and the prosperity of the industry in this part of the

Far East is said to be due largely to the cheapness of the

Chinese labour.

Of considerable interest is the development of the

exports of canned pine-apples from Hawaii. According to

Diplomatic and Consular Reports, the number of cases of

canned pine-apples (each case contains twenty-four cans,

4i X 4 inches diameter) during the period 1904 to 1911 was

as follows:—
1904 . 8,500
1905 2.5,000

1906 36,000
1907 103,000

(These quantities were exported by the Hawaiian Pine-

apple Company only in 1907; seven other companies started

and the total export was 190,000 cases.)

1909 411,000
1910 610,000
1911 800,000 (e.stimated)

The exports of pine apples and canned pineapples from

the Bahamas, are recorded in Colonial Reports—Annual, as

follows:—
Canned

Pine-apples. Pine-apples.
Year. Dozens. Value. Cases. Value.

£ £

1900
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REPORT ON THE WORKISG OF THE REUN-
ION LAND SETTLEMENT AND EXPERIMENT
yPATION, ST. LUCIA, FOR THE YEAR ENDING
AtARCH-U, ir<l/,.

Communications including the report of Mr. A. Brooks,
the Otiicerin- Charge of the Government Estate (Reunion)
St. Lucia have been received at this office from the Admin-

istrator, and the following review deals briefly with the

establishment of the estate and more fully with the progress
that has been made in the working of it during the past year.

It may be remembered that the estate of RiHinioii, with

the four small neighbouring estates in the Choiseul district

were purchased by the Government of St Lucia on February
22, 1913, at a cost of £1,928, the purchase money to be paid
in five equal annual instalments with interest. The acquire-
ment of this land was made, as has beer stated in the report
of the Local Agricultural Department, with a view to trans-

ferring thereto the Experiment Station formerly at Union;
the extension of the village of Choiseul: a: I for the .sale of

small holdings to the peasantry. In jfunherance of this

latter object the Crown Lands Ordinance, 187S, Amendment
Ordinance, 1913, was passed by the Council in December

1913, and regulations under the Ordinance were subsequently
made for the di.'posal to small holders of the land in question.

A survey of the whole estate has now been made and
the value of the several allotments approved under the regu-
lations. As regards the Land Settlement (which constitutes

the larger part of the estate), there are forty-seven allotments

varying from 2 to 6 acres in area, at an appraised value of

about £7 per acre. According to Jlr Brooks' report, these

forty-seven lots occupy 1G5 acres, and roads are being laid

throughout this area to give each allottee a right of way.
Mr. Brooks further points out that the close proximity of the

new Experiment Station and Plant Nurseries, situated on the

remainder of the estate, should be of practical assistance to

the land settlement holders. Moreover the Lind t)flicer,

residing on the estate, is available at all times to render

assistance and advice.

Turning more particularly to the observations made in the

report concerning the Experiment Station, it is stated that

the present buildings contain sugar machinery ( worked by
water power) which is in excellent working condition, but

the buildings themselves require careful attention to bring
them into proper order. To undertake the whole of this

work at one time would entail a somewhat heavy expendi-
ture which the present sugar crop would hardly justify.
It is therefore suggested that the work be done gradually.

In considering the improvement of the buildings on the

estate, Mr. Brooks further calls attention to the possible

development of lime cultivation in the Choiseul district, the

rainfall of which (about 60 inches) is quite sufficient for

successful cultivation of this crop provided that care and
attention be given to the question of wind belts. Already on
the estate an example is being set in this connexion b)- the

planting of bamboo and Eucalyptus.
In view of the existence of the sugar mill on the estate,

a'^sistance is being given to encourage the cultivation of

good varieties of sugar-cane and seven {-acre plots have

been laid out and planted up with the following varieties:

D.109, D.62.5, D.116, B.147, B.376, B.208 and White
Transparent. Records are being kepi carefully as to the

suitability of these varieties for local conditions, and later on

cuttings will be distributed to Land Settlement holders.

In view of the fact that many months would have to

elapse before the necessary legal arrangements could be
made for the disposal of the land under the Land Settlement

Scheme, arrangements were made at the beginning of 1913
to rent out as much of the land as possible to peasants for

the cultivation of ground provisions, at a rental of 18s.

per acre. Other land near the Choiseul River and village

boundary, being unsuitable for general cultivation, has been
reserved for house sites, at a monthly rental of Is. Twelve
sites have already been taken up and others are likely te

follow. There have as well been several land sales which
have helped or rather have been the principal source of

revenue during the year under review.

At the time of writing, and indeed for several months

previous, the principal requirement of the estate has been an

adequate water su[)ply. The execution of the scheme where-

by the nurseries are to be irrigated with water elevated by
means of a hydraulic ram from the river which drives the

sugar-rnill, has been in progress for a considerable time, and
as soon as this scheme has been brought to a successful

conclusion it may be expected that the Experiment Station

will he well equipped for the raising of seedling plants for

the supply of the different estates, and for obtaining informa-
tion concerning the local suitability of crops, that should be
of the greatest assistance to the larger estates near by, as well
as to the pea.^ant owners on the Land Settlement.

In conclusion it may be of interest to record that a map
of the estate has been received at this office. This shows od
a scale of 4 chains to the inch the arrangement and areas of

the allotments and the extent of the reserve and the position
of the roads and the river.

Report on Agricultural Education, South
Africa. 1912-13.—In the letter of transmittal of the

Secretary for Agriculture covering this lengthy report, which
runs into 184 pages, it is stated that hitherto votes for

agriculture and agricultural education in the Union, although

appearing separately on the estimates, had been dealt with as

one vote, but in order to ensure better supervision and for

other reasons it has been decided to deal with them

separately, and to place each in charge of an Under Secretary.
It is claimed that no country in the world is less understood
from an agricultural point of view and therefore has greater
need of a sound educational policy than South xVfrica. The
country is vexed with more numerous, virulent pests and
diseases of live stock and crops than any other, and the recent

occupiers of the greater portion of the country are Europeans,
and the methods of farming pursued, makes a knowledge
of agriculture of an up-to-date kind difficult to acquire.
Until quite recently, very Kttle was done in South Africa in

the way of agricultural education or research by the Govern-
men's and practically nothing by private enterprise. At the

date of Union, the only research conducted was thaf,

undertaken by the Departments of Agriculture. When
Union took place it becanje necessary to concentrate the

threads of administration in the hands of a single Minister.

This led to the centralization and association of education

and research, the various local agricultural colleges whioh
had previously existed being maintained and further

strengthened by co-operation These colleges, situated in

various parts of the country, po.ssess farms which are repre-
sentative of the agricultural conditions of the Union.
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COTTON. THE SOIL AND PLANT GROWIH.

WEST INDIAN COTTON.
Messrs, Wolstenholme and Holland, of Liverpool,

write as follows, under date May 29, with reference

lio the sales of West Indian Sea Island cotton:—
Since our last report about 100 bales of West Indian

Sea Island cotton have l)een sold, chiefly St. Croix \8d. to 12d.

with a few St Vincent at ild., also about 50 bales of Stains

at 6id. to 7|d

Prices continue firm for the finest qualities, but there

is pressure to sell the lower grades.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending May 16, is as follows:—
There is no change to report in the market. The few

Planters' crops which compose the stock remain unsold; but

ther- is an order for one of them, which the Factors are

unwilling to sell at the price offered.

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to May 16, 1914, were

4,391 bales, 6,777 bales, and 4,066 bales, respectively.

In Montserrat the weather being favourable during May,
all the experiment plots for cotton have been planted, and the

Curator states that arrangements have been made to supply

larger quantities of cotton seed of the best strain, to cotton

growers in the Presidency. It is estimated that the area

this year under cotton is larger than that of last year, which

was 2,200 acres, giving an average yield of 136 1b. of lint

per acre, the climatic conditions not being altogether

favourable.

An Ordinance has been passed in Montserrat to regulate
the planting of cotton. No copy has yet been received at

this Office, but on its arrival the said Ordinance will be

reviewed.

The interest in bay trees continues at the present time in

Montserrat, and numerous enquiries are being made for seed-

lings; but the Station's supply does not appear to be sufficien-

tly adequate to meet the demand. It is expected that at

least 20 acres will be planted from the seedlings now on hand.

The specimen of oil distilled from a plant known locally

in Montserrat as geranium, which was sent to the Imperial
Institute for examination, has been reported on as being of

no commercial value.

It is reported that a meeting of members of the

St. Vincent Agricultural and Commercial Society was held

on June 10, to discuss methods for dealing with bovine

tuberculosis in that colony, and the prospects of supplying
the Canadian market with dried ca.saava roots.

THE BACTERIAL TREATMENT OF PEAT.
The natural home of nitrogen-fixing bacteria of the

Azotobacter type is not in a liquid but in the soil. This

explains partly the failure of past attempts to cultivate this

useful organism in appreciable quantities in liquid media for

application to soils where it is lacking. Recently attention

has turned to the growing of nitrifying bacteria artificially in

solid substance', and Professor Bottomley, of King's College,

London, has just published in the Journal of tli,e Royal
Society of Arts for March 13, 1914, results on the bacterial

treatment of peat. At the beginning of the experiments
numerous substances containing humus were tried, but all

without success. Finally trials were made with peat, but
the nitrifying organisms refused to grow in such a medium,
even though pe it is rich in humic acid, which can be con-

verted chemically into soluble humates on which the

nitrifying organisms might be expected to thrive. By
a more or less happy chance, it was discovered that certain

bacteria possess the power of converting peat into a

'humated' neutral medium in which Azotobacter flourishes

well if the humating bacteria are killed oft' by sterilization

before the culture of Azotobacter is added.

Having successfully prepared in this way the bacterized

peat, the investigator made several series of analyses to

show the extent to which the new substance is able to increase

the nitrogen content in the soil It was found that the

increase of nitrogen was so great in pot experiments, that

if tbe increase could have been obtained throughout an
acre of soil for a depth of 3 inches it would represent the

equivalent of a dressing of 28 cwt. of nitrate of soda

per acre, taking nitrate of soda to contain 156 per cent,

of nitrogen.

The experiments at King's College were supplemented
by a series of important independent trials carried out by
the authorities at the Royal Gardens, Kew. A wide variety
of plants was selected for treatment in these experiments,

including Begonia, Asparagus, Primula, Carnation. Twelve

plants of each kind were selected by the Curator of the

Royal Gardens as being similar in size, age and health.

The plants were potted up on April 20, 1912, and
within ten days the effect of the peat was evident
in increased growth and stronger development of the

treated plants. This increase was maintained through-
out the extent of the experiments, and in six weeks'
time the treated plants were double to three times the size

of the untreated ones. One very important fact demonstra-
ted by the two experiments was that production, and

especially root development, are promoted equally with
increase of foliage. At Chelsea Physic Garden, a plot of

radishes watered once only with an extract of the bacterized

peat gave an increase by weight over 54 per cent, above the
untreated plot. Equally striking results were obtained on
some experimental plots at Eton School Garden. As well

as this, the beneficial eftects of bacterized peat as a top
dressing for grass have been noticed by several experimenters,
and remarkable results were obtained on the mid-Surrey golf
course in the matter of the improvement of the greens—as
described by the editor of the Garden, writing in Country
Life, for November 1, 1914.

The question has been raised as to whether the results

obtained are due to nitrogen fixation directly, or to a more

general manurial effect. Probably both are important.
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More recent experiments, however, indicate the proba-

bility of the presence of another factor. During the Kew
experiments it was noticed that a small amount of bacterized

peat often gave as good results as a heavy dressing. This

was most evident when the treated soil contained plenty of

available plant food. In an experiment with Kichardias

plotted up in heavily manured soil, it was found that a top

dressing of about A oz. of peat to a 10-inch pot, doubled the

weight of the treated plants in a month's time. I)r. Rosen-

heim, of King's College, obtained equally striking results on

Frinnda malacoides, by treating twice only with the water

xtract of 18 gramme (2| grains of bacterized peat).
Professor Bottomley ends his paper by drawing the

conclusion that tuch eflects cannot be due to the small amount
of direct food material present in the pf at or its extract added
to the soil, and it was realized that in the prepared peat
there is something which has the etiect of stimulating and

promoting growth in an extraordinary manner. Numerous

experiment.s now in progres.-? indicate that this 'something' is

probably similar in nature, as Dr. Rosenheim has suggested,
to the accessory food bodies recently found to play such an

important part in aninul growth and nutrition. If this is

confirmed, it will go far towards explaining the specific action

of bacterized peat as a fertilizer.

The Imperial Department has in view the carrying out

of similar experiments to those conducted at Kew with culti-

vated plants in the West Indies. It is probable that cane

megass or trash may provide a suitable substitute locally for

peat. At all events, some of Professor Bottomlej's material

will be imported for the purpose of making a preliminary
trial, and the results of this work will be made public in due
course.

NITRIFICATION AND DISEASE.
Since the reproduction of Dr. Lipman's article* in the

last issue of this journal on the possible relationship in

California between a disease of citrus plants and the extent

of nitrate formation in the soil by bacteria, another and
more detailed papert by Br. Karl F. Kellerman and R. C.

Wright has arrived, containing results of intere,-t on the

same subject.

Dr. Lipman's view is that the disease of citrus trees

known as 'die back' is induced not merely by the lack of

nitrate in the soil, but by the presence of ammonia which is

believed to exert a toxic action on an otherwise healthy

plant. The theory is, that in the absence of normal nitrifi-

cation, and in the presence of sufficient ammonification, the

tree does not obtain a sufficient quantity of nitrate for its

development and is sooner or later forced to assimilate

ammonia compounds as produced by ammonifying organisms
in the soil; or in the presence of a sufficient amount of bases

in the soil, even the ammonia may be set free, thus causing
the plant to starve for want of nitrogen. But from experi-
ments already conducted, it is confidently believed that the

enforced absorption of ammonia compounds is the principal
cause of the trouble. Tests are now in progress having for

their object the artificial production of the disease in the

green-house by the addition to soil of ammonia compounds.
If these give positive results, then I'r. Lipman's hypothesis
will be regarded as confirmed.

In regard to the equally disastrous and much more

widely spread aflfection called 'mottled leaf of citrus in

California, Dr. Lipman considers that his hypothesis also

*
ifcience. May 14. 1914.

t Jounial of Agiic>iltnral Research, Yo\. II, No. 2.

explains the cause of this perplexing trouble. From their

paper, referred to at the beginning of this article, it would
appear that Kellerman and Wright hold a different opinion,
and since their views are supported by considerable experi-
mental data, they must for the present be accepted as con-

stituting the correct explanation.
Kellerman and AVright assert that the general decadence

of citrus trees in small areas scattered throughout the

orange belt of California is due to over stimulation amount-

ing in the critical cause to distinct poisoning owing to an
excessive supply of readily available nitrogen in the form
of nitrate Green-house experiments have been conducted
at Washington with seedlings of grape fruit, sour oranges
and sweet oranges; and although (as the authors point out),
the results of laboratory experiments cannot directly be
translated into field results, these results do indicate that the
nitrate nitrogen in excess does produce the typical .symptoms
of the mal nutrition known under the name of 'chlorosis' or
'mottled leal'. As well as nitrates, chlorides were found to
be fatal after a certain limit of concentration had been

reached, hut not as fatal as nitrates. As might be expected,
nitrates and chlorides together intensify the symptoms of

injury, but moderate quantities of lime—less than 10

per cent, of calcium carbonate—exert a more or less pro-
tective action. It .should be noted here, that while rather

large quantities of calcium carbonate (limestone) are

favourable, slight traces of calcium oxide (quicklime) or
calcium hydrate (slaked lime) have an immediate toxic

efftct. The flocculating action and consequent improve-
ment of foil permeability to the circulation of air and water
renders it valuable from a physical as well as from a biolog-
ical standpoint.

Perhaps the most significant part of the work under
discussion was the study of the efl^ect of ditterent kinds of

organic matter upon nitrification in the soil. Barley straw
or pure cellulose when ploughed under may entirely elimi-

nate nitrates from the soil through the utilization of all the
nitrates in the soil by the bacteria which decompose straw
and cellulose. Green manures, on the other hand, while

causing some actual loss of total nitrogen do not materially
disturb the ratio of nitrogenous compounds.

The total number of bacteria in the so called 'good' and
'bad' soil, is apparently without significance. The condition
of fundamental importance is to control within reasonable
limits the rate of nitrification. 'In pot experiments a normal
rate of nitrification is shown to be possible with a green crop
turned under, and it seems reasonable to recommend this

practice in the field for maintaining the humus supply of the
soil. The evidence of the above experiments suggests that

the extensive use of mature straw is to be avoided, though
light applications of straw to fields too high in nitrate,

probably also with the liberal use of ground limestone, might
be advantageous.'

From what has now been said it will be evident that

Lipman's explanation does not hold good in the case of

'mottled leaf though his view of ammonia poisoning may
explain the cause of 'die back', which is an affection more

definitely restricted to certain localities than 'mottled leaf.

Possibly, therefore, the soil conditions in places where 'die

back' occurs are exceptional in the way Lipman describes.

Little more can be said until the appearance of results in

greater detail; and it would be interesting if a map could be

published showing the distribution of these seemingly oppo-
site soil conditions which in both their extremes are unfavour-
able for the healthy growth of citrus trees. Finally it must
be remembered that the investigations of 'mottled leaf have
been concerned not with normal, but with irrigated soil.
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NOTES AND COMMENTS.
Oontents of Present Issue.

The recent discussion in South Africa on climatic

changes in that country has suggested the subject of

vegetation and the conservation of rainfall, which is

dealt with editorially in this issue.

Under the heading of Fruit and Fruit Trees, on

page 196, a review is given of the canned pine- apple
trade. An article on the exportation of grape fruit

from East Africa also appears on this page.

Under Depxrtmental Reports, on page 197, will be

found a review of the work done in connexion with the

new Government Land Settlement and Experiment
Station in .St. Lucia. A short note appears as well on

the Annual Report on Agricultural Education (1912-13)
in the Lnion of South Africa.

Publications of the Imperial Department of

Agriculture.

The next number of the West Indian Bulletin,
Vol. XIV, No. 2, will contain papers on soil chemistry,
veterinary science, and miscell.'meous subjects. An
interesting study of the results of the manurial experi-
ments with cacao conducted at the Botanic Station,
Dominica, will appear in the form of a p<iper by Mr.
H. A. Teiiipany, "whilst the same writer coiitributea

another paper on the bacterial relationships of certain
soils in the West Indies. Three papers on veterinary
subjects will appear, written by Mr. P. T. Saunders,
M.R.C.V.S., Veterinary Officer to the Imperial Depart-
ment of Agriculture. These comprise the following
subjects: Spra}ing for the Control of Ticks in Antigua,
Notes on Some Parasites of Live Stock in the West
Indies, and a paper on Mai de Caderas.

The 1914. edition of the West Indies in Canada
is now nearing completion, and will be issued
about the middle of July. Ic will contain one or two
new features, and many changes have been made in

respect of the illustrations. In connexion with this

publication (which is distributed gratis at the Canadian
National Exhibition held at Toronto), it may be men-
tioned again that Mr. C. S. Pickford, of the firm of

Messrs. Pickford & Black, Limited, Halifax, has advised
that non-perishable goods should go forward by the
S.S. 'Chignecto', leaving Denierara July 23, and perish-
able goods by the S S. 'Chaudiere', leaving Denierara

August 27. (See Agricultural Neics for May 9, 1914.)
Jlr. Pickford has further advised that adequate and

prominent space has been secured for the display of
the W^est Indian exhibits.

Two important articles entitled, respectively, Nitri-

:fication and Disease, and The Bacterial Treatment of

Peat, appear under the general heading Soil and Plant

Growth, on page 198.

Two notes occur in this issue dealing with tropical

development, on pages 200 and 206 respectively.

Under Insect and Fungus Notes, a new invention

in the form of a soil sterilizer composed of carbon

bisulphide in emulsion is described in detail on pages
202 and 203.

Tropical Development.
Of recent years much more attention has been

given in England and other European countries to the

development by means of capital and literature of the

Tropics than was formerly the case. An attractive

publication, entitled 'Invest in the Tropics' has recently
been issued by the Tropical Agriculture Development
Agency, London. This book describes in a popular
way the cultivation and the scope before the invest-

ment of capital in tropical crops. Reference is made
to the rising prices of food and to the increased demand
in manufacturing centres for raw produce like oils and
fibres. As might be expected, a large amount of

attention is given to coco- nuts, owing to the wide
varieties of uses to which this plant can be put and its

general importance in the manufacturing industries.

Special reference is made in places to the position
of tropical agriculture in the West Indies, and on jiage
48 will be found an extract from an editorial in the

Agricultural News on the market prices for West
Indian coco-nuts, and another on page 103, which
discusses the market conditions in respect of the lime

industry.
The publication is well illustrated, and should

serve a useful purpose in the matter of bringing the

Tropics more prominently before the eyes of British

and American investors.
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Meat Scarcity in Temperate Countries
An article in The Times for May 19, 191 -l, calls

attention to the increased world's competition for meat

supplies whiih is being felt in certain temperate
countries. The United States which used to send

huge consignments of meat to Great Britain has sent

nothing at all during the last two years; instead it has

abolished its meat tariff and is importing on a large
scale. At present the keenest comjietition is taking

place between British and American buyers for the

available supplies of Argentine and Australian meat.

All this as regards England makes a call upon the

British farmer, but it is a "question for doubt as to

whether he will be able to cater fully for the increased

demand.
The advancement in the price of meat will have

a tendency to reduce its consumption, and the public
are likely to resort to a greater extent to highly rich

albuminous food of a vegetable nature imported from

the Tropics. In this way the competition for the supply
of meat may be of indirect value to the Tropics.

Finally, there are some grounds for suggesting the pos-

sibility for certain parts of the Tropics, where large
tracts of pasture land occur, or where conditioius are in

other ways suitable for the production of meat (for

instance, pork), to seize upon the present economic
situation described in The Tirnes. and endeavour to

establish a trade, though it even be small at first, with

European countries, and possibly America, in animal

products. ^-^^^•"-^

Agricultural Progress in the German Protect-

orates.

The interesting information presented in the form
of an abstract in the Montldy Bulletin of Agricul-
tural Intelligence and Plant Biswases (April 1914)
was derived from the official report of 1914 published

by the Imperial Ministry for the Colonies, on the

German Protectorates.

During the year dealt with by the report, the

market conditions for the principal products exported
were favourable, with the exception of those for rubber.

Sisal yielded good crops and sold easily at high prices,
whilst the production of coffee increased. In the

Kameroons there is good future prospects before

a flourishing banana industry owing to the formation
of a firm for the exportation of this fruit. In Togo, the

plantations have increased in number and in extent.

In German New Guinea, a similar extension has
occurred.

The establishments of the Administration for the
Promotion of Agriculture have continued to develop
and have displayed great activity, especially in German
East Africa. Extensive veterinary measures for the

control of cattle plague have been organized in this

colony, and in German South-West Africa, the cam-

paign against the diseases of live stock in general has
been continued. In German New Guinea, the basis

of a veterinary service has now been laid. The agri-
cultural experiment station in Samoa during the year
tinder review has been newly organized and special
xt1;ention is being paid to the Phytopathological

Service. For forestry, :he chief measures have con-
sisted in the creation of new forest reserves, especially
in East Africa and in Togo. The forest reserves in
East Africa extended, in lOLS (April I), over an area
of 1,8.33,817 acres against 1,197,040 acres in 1912.

The foreign trade of all the protectorates rose
from £11,700,000 in 1911, to £12,890 000 in 1912.
This is principally due to the total increase of trade
in East Africa.

Manurial Experiments in the German Colonies.

In connexion with the above outline of agricul-
tural progress in the German Protectorates the same
journal calls attention in another abstract to the
extensive scheme of manuriai experiments recently
planned in the German tropical Colonies.

In Kameroon, in order to establish a rational

system of mamring, the Agricultural Experimental
Institute at Victoria has organized a series of manurial
trials based on the system adopted by the German
Agricultural Society and modified according to local

rcijuirements. 'I'hirty-two series were running ia

1911-12, and these were increased to forty-seven in

1913, embracing the following crops
—cacao, Funtumia,

Hevea, Manihoc, oil palm, bananas, tobacco, maize,
cotton, earthnuts, sweet potatos, and pine-apples.

In Togo, the agriculture is chiefly in the hands of

native cultivators, and here the manurial trials are

being carried out on their own plantations in the hope
of eventually inducing the peasants to use fertilizers.

In (ierman New (iuinea, thirty-five series of trials are

now in operation distributed over the same crops men-
tioned under Kameroon in addition to coco-nuts, coffee,

castor oil and vegetables.
The result of the first year's trials in Samao is

said to have shown that in the case of the taro crop
{Colocasia antlqaorum) the experimental plots, which
had previously been under cacao, gave on manurial
treatment crops of tubers equal to those on virgin
land. Moreover the formation of these tubers was

greatly stimulated, and the number of new shoots

formed averaged ten per plant or twice the usual

number, so that not only was the harvest larger bub
the means of propagation was also increased.

Owing to the trials referred to above having only

recently been instituted, conclusive results in the

majority of cases are not yet available. But from the

organized nature of the experiments it would seem
that in a few years time they should provide much
useful and intere.sting information that may in certain

cases be applicable even under conditions obtaining
outside the German Colonies.

Department News.

Mr. P. T. Saunders, M.R.C.V.S., having concluded

his terra of appointment on the Staff of this Depart-
ment leaves the West Indies for England by the

R,M.S. 'Danube' on the 24th instant. Mr. Saunders

will represent the Department at the forthcoming
International '^eterinary Conference in London.
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INSECT AND FUNGUS NOTES.

THE USE OF CARBON BISULPHIDE IN

EMULSION AT MARTINIQUE AND
GAUDELOUPE.

Experiments have been made from time to time in the

British Wtst Indies on the use of carbon bisulphide as a soil

insecticide and soil disinfectant, on the lines of the methods
which have been claimed to be very successful in European
vineyards. It has been found that the application of carbon

bisulphide in its ordinary form gives very unsatisfactory
re.sults with our soils and crops. The need of a good and cheap

soil-sterilizing agent for dealing with the root diseasts of

permanent crops is strongly felt, and the need of a means of

destroying root grubs not less so.

"We are much indebted to Mons. G. Bordaz for copies
of the Martinique newspaper, LaPai:e,{oi May 9 and 14,

1914, containing an article of which he is the author dealing
with the preparation and use of carbon bisulphide in emulsion.

It may be noted that the root disease (pousridic' des

racines) of which Mons. Bordaz speaks is most probably
a Rosellinia disease, similar to, or identical with those occurr-

ing in St. Lucia and Dominica, while the name Diaprejyes

famelicus is synonymous with Exo2ihthalmus fii meiicus, an

insect diftering little from E.io2jhthalmus esuriens and the

varic'Us species of Diaprepes occurring throughout the West
Indies.

The article, freely translated, and with British weights
and measures and Barbados prices substituted is as follows:—

Cacao, coffee, lime and other trees are destroyed
in Martinique as in Guadeloupe by different animal or

vegetable parasites, the most common of which are the

vrhite giubs and the eel-worms among the animal parasites,

and the root disease amongst the vegetable.

Among the white grubs the most dangerous is the larva

of a handsome beetle very common in our colony
—

Diaprepes

famelinis. This larva is found to some extent in all

soils, but particularly in those of an alluvial nature. It is

this larva which causes, in most cases, the death of the

young cacao trees, which comes unexpectedly and rapidly
in a spell of sunshine, and is ordinarily attributed to crickets

or to the story of the tap roots coming in contact with

stones heated by too ardent a sun, etc.

We have been able to confirm the fact that it has

attacked the plantations of lime trees established a few years

ago. In short, one can say that it is found wherever the

newer crops have replaced sugar cane. It is doubtless for

this reason that it is commonly said that permanent crops,

and notably cacao trees, cannot succeed in land previously

planted for a long time in sugarcane.

The eel-worms chiefly attack coffee, and especially

Arabian coffee, known here as Martinique coffee. In various

studies publi-shed in 1899, M Thierry, now Chief of the

Department of Agriculture ar:l a cacao planter at Case

Navire, has fairly proved that th3 eel-worm was the principal
cause of the disappearance of tiie well-known plantations at

A'auclin. He has proposed either grafting on Liberian

stocks or treatn\ent -.vith carbon bisulphide, but his has

merely been a voice Jiying in the wilderne.ss, and if we
still have a little coffee in Martinique we owe it to the

plantations of Liberian and of Robusta coffee which have by

degrees been established, whereas a simple treatment with

carbon bisulphide would have helped to supply the necessary
vigour to the Arabian coffee trees, dying then, and now dead,
and to produce once more good crops and bring back prosper-
ity throughout the region now ruined and desolate.

The root disease occurs most frequently in compact damp
soils, and also in light soils superimposed on an impermeable
subsoil. Its attacks are particularly serious during rainy
years. It is almost as terrible an enemy for permanent crops
as the Diaprepes. Now these three diseases, serious as they
are, are all easily curable by the treatment with carbon

bisulphide. The experiment was first made, as has been said

above, for the eel-worm and the root disease on coffee trees.

Later, after long and expensive investigations carried out on
the plantation of Case Navire, M. Thierry asserts that the
larva of Diaprepes is unable to withstand a similar treatment.

Several proprietors in the colony followed his example
and their plantations have been kept out of danger.

On the strength of such conclusive results one hoped
that the use of carbon bisulphide would become general and
that a simple occasional treatment would be a regular and

ordinary method of cultivation. Such a hope was vain.

Under the impulse given by the Department of Agri-
culture, which freely distributed plants of the best species to

those planters who asked for them, many new plantations
were tried. This distribution of plants was practically a com-

plete loss, the new estates succumbing .steadily and

fatally under the attack of Diaprepes, the eel worm and the
root disease. The results of these numerous and expensive
free distributions of plants are to be summed up now as
follows: The Arabian coffee has practically disappeared
from cultivation in the colony, and in spite of the coming in

of important cacao cultivations, and in spite of the large
number of young plants delivered for abou.t ten years by
the Department of Agriculture, we see that the exportation
of cacao not only makes no progress but has rather a tendency
to diminish. The year 191.3 only shows an output of

528,000 kilos., whilst the average for the last five years
reached 555,000 kilos.

Leaving other reasons on one side, one may saj- that

apparently the difficulties the proprietors found in procuring
the carbon bisulphide, and the difficulties that appeared in its

use afford reasons why this treatment, so etHcaeious in

every case, has not been more generally applied.
This difficulty has now disappeared and there only

remains to be considered the method of employment.
On large properties, without doubt, the use of emulsion

pumps is always to be recommended. At Case Navire, the
Fateur pump is employed. The results are marvellous. The
white grub and also the root disease disappear as if by
magic, and where one only saw trees wasting away, there is

established a uniform and luxuriant vegetation. But the
emulsion pump is not within the reach of everyone. If it

is cheap in the application of the treatment, it is expensive
to buy. difficult to transport on rough lands, and must be
handled delicately.

On the other hand, the soil injector (pal) which gave
such convincing results in France in the war against
Phylloxera, is less to be recommended for cacao and coffee

trees because their root systems differ from that of the
vine. It gives unequal and frequently dangerous results,
and is almost always useless in compact soils or .soils of an

insufficiently friable nature. For small planters the pur-
chase price is again somewhat high.

Under the circumstances, the most efficacious method
is to pour the emulsion round the foot of each tree.

After the results obtained by M. Thierry on the Case



Vol. XIII. No. 317. THE AGRICULTURAL NEWS. 203

Navire estate, we pointed out to M. Cistelli, Professor of

Agriculture, the possibility of making an emulsion of carbon

bisulphide with alcohol. Carbon bisulphide is soluble, part
for part, in pure alcohol. On pouring this solution into

an appropriate quantity of water, and shaking it briskly,
a sort of emulsion is obtained, representing fairly exactly that

produced by the special pump employed at Case Navire.

AVe know from information given by M. Castelli and by
the Department of Agriculture that this mode of procedure
was tried with success by several proprietors.

But the emulsion with alcohol presents certain inconve-

niences We propose to replace it by another kind—an
emulsion made with oil, which is much more practical, still

less expensive, and very easy to use. It is prepared as

follows;.—
1. Mix together equal volumes of carbon bisulphide

and vegetable oil of the lowest quality obtainable (castor
oil or cotton setd oil). The mixture is easily made and
forms a .sort of stock solution from which one may make
emulsions of the required strength.

2. Take the required quantity of water and make it

alkaline by the addition of about H oz. of carbonate of soda

(washing soda) to each gallon.
3. Into the quantity of water to be employed per plant

pour the required do.se of the mixture of carbon bisulphide
and oil.

The period of treatment is preferably during the months
of September and October for cacao, and those which follow

on the dry season in the case of coffee. In the one case as in

the other, one catches the eel-worms and the Diaprepes
larvae at the commencement of their development, before

they have been able to commit their depredations. These
times coincide moreover with those periods when on all the

plantations it is easy to store a sutticiency of rain-water

near enough to the scene of operations to render the carrying
out of the treatment as economical as possible. Although
the rainy season is recommended as the time of treatment,
it does not follow that one should choose rainy weather to

make the application. It is, on the contrary, preferable to

work in fine weather in order that the dry soil will rapidly
absorb the emulsion. Treatment carried out in rainy
weather means trouble thrown away.

The appropriate dose and the method to be employed
vary with the parasite to be destroyed and with the nature

of the plant attacked. According to M. Thierry one slionld

work as follow:

Arabian coffee.—The parasite to be feared and to be

destroyed is the eel-worm. The emulsion should contain

1 part of carbon bisulphide or 2 parts of the stock

solution to 1,000 of water, that is to say J-oz. of the stock

solution to each gallon of water. With this soak round the

foot of the tree within a radius of 16 inches, after having
stirred the soil to facilitate the penetration of the liquid.
A sufficient amount should be used to impregnate the soil

to a depth of i inches. It requires 4 to 10 pints of emulsion

per tree according to the age of the plant.
Cacao.—The emulsion should be much stronger. A

strength of 1 part carbon bisulphide per 1,000 is not

sufficient r to kill Diaprepes; double that strength, namely
-g-oz.

of the stock solution per gallon of water is required.
The larvae of Diaprepes are destructive throughout the

districts with alluvial soils and the treatment applied for that

larva serves at the same time to destroy the root disease, for

which a strength of 1 per 1,000 appears to sufK:e.

For application of the emulsion to cacao, make round the

stem of the tree a trench 6 to 8 inches in breadth and 2 to

i inches in depth, according a.s to whether the primary roots

are found near to, or distant from, the surface. No attempt
should be made to uncover the lateral roots, so as to avoid
wounding or barking them. After loosening the soil at the
bottom of the trench, fill the latter with the emulsion of
a strength of 4 parts of stock .solution per 1,000 of water,
using 4 to 10 pints according to the size and age of the
plant. As Much as 18 pints may be used for the larger
trees if sufficient water to go round is available.

In Barbados, carbon bisulphide (Fumi Brand) is obtain-
able in .5gallon drums at 1.5c. per Dt). Crude cotton seed
oil may be obtained at present at about 75c. per imperial
gallon. Washing soda is sold at 4c. per lb. Taking the

quantity of emulsion used per tree at 1 gallon, the cost is

as follows:—
•6 oz. carbon bisulphide at 15c. per tt). -Gc.

r-5 "
carbonate of soda at 4c. per t). -IQc.

6 "
cotton seed oil at 7-5c. per gal. -280.

The cost per adult cacao tree using the stronger emulsion
is thus a little over Ic.

To sum up, the carbon bisulphide destroys white

grubs, and eel-worms, and cures root disease, the principal
causes of the death of the trees. In addition, it hag the

faculty of sterilizing the soil, that is to say, it destroys the
toxins which have a prejudicial effect on vegetation. This
fact alone leads to results which justify its use.

It would be wrong to consider the treatment as resting
on a purely theoretical argument. It is by its application
as a preventive during many consecutive years that
M. Thierry has saved his cacao plantations, which were

ravaged by the larva of Diaprepes. The area thus cultivated,

treated, and maintained in prosperity enables it to be said

that the method is not merely one of the laboratory.
The preventive treatment with carbon bisulphide con-

stitutes there not merely an occasional operation but a regu-
lar agricultural practice.

EXOPHTHALMOS ESURIENS.
In 1912, Exophtluduuis esuriens was found in St. Kitts

associated with root borer grubs in sugarcane in such
a way as to cause it to be suspected of being the parent
form of these grubs. Information is not yet available as

to the amount of injury caused by the feeding of the grub
of this species on the roots of lime trees. It will be seen,

however, from the article which appears on this page that

a closely related form, E.famelivus, is known to be a serious

pest of lime, cacao and other trees, the grubs feeding on
the roots and causing the death of the trees.

During the present year, a severe attack of root borer

in canes on one estate in St. Kitts has been accompanied
by a remarkable abundance of the weevil Exophtkalmus
esuriens, some 40,000 of these insects having been collected

on cotton plants in fields adjoining those in which the

sugar-cane was so severely attacked by root borer. The

grubs had completed their growth and development at the

expense of the canes, and the adults, on emerging, had

congregated on the cotton plants for the purpose of feeding
and mating.

About the same time, these weevils made their appear-
ance in great numbers at the liotanic Station in Montserrat,
where they were feeding on the leaves of limes and other

citrus plants. During the present month (June), a similar

occurrence has been reported from Antigua where 47 acres

of limes have been attacked, 7 acres badly, the remainder

somewhat, by these weevils. At this place, li3,400 weevils

were collected in four days.
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A catalogue on lime-crushing machinery, lime con-

centrating plant?, and of various accessories for the trans-

mission of power, has been received from Mr. T. A Siddall,

engineer, 19 St. Dunstan Hill, London, EC'.

L'Aaronomie Colonial^ for April 30, 1914, publishes

statistics to show that in 1913 there has been a considerable

increase in the exports of sugar, molasses, rum and cacao

from Martinique. A reduction is indicated in the case of

coffee and cassava

Arcldtf vow de Snil-erindiatrie in NederJandsch-Indie

(April 1914) contains two interesting botanical articles

respecting the sugar-cane: (1) the course of the bundle.^, and

the cortex of the root; (2) a comparison of the taking in and

giving out of water in serehdiseased and healthy plants.

Recent issues of the Louisiana Plarder have contained

an interesting series of articles on the electrification of cane

sugar-mills. These contributions are by Mr. W. S. Scott, and

are illustrated by a large number of interesting photographs,
which clearly show the details, and the working of the whole

system.

Mededeelinfjen Van Met Agrindtuv.r Chemisch Labora-

toriuni (Xos. VI and VII) contain interesting articles on

the results of manurial experiments carried on in Java with

ground nuts, cassava, sweet potatoes, etc. The general

iustructicnc as regards manuring (Xo. VI, p. f>6) appear

especially interesting.

It is stated in the Annv.al Report of the Inspector of

Schools on Elementary Education in Trinidad, for the year

1912-13, that distinct progress has been made in the schools

as regards nature study and agriculture. The nece.ssity,

however, is keenly felt for the supervisioc in this work of

a specialist in agricultural education.

The exports from British Honduras for 1911 and 1912

are published in ihe Canada-West India Maaa~.ine lox May
1914. Except in the case of rubber and sugar, all the

exports have shown an increase The output of cedar has

been nearly doubled, whilst large increases have occurred in

the case of mahogany, coco-nuts, rum and bananas.

The contents of Der Tropenjlanzer for May 1914

include articles on sheep, ostriches, and as regards crops,

Manihot rubbei (German East Africa trade in 1913), and

the oil palm industry. It is notified in this copy that a new

German book has been published on cotton culture— 'a pure

compilation, whose author is neither -vn agriculturist nor

a botanist.'

In Antigua the kiln drying of corn experiment was finished;

during May. The Curator states further that increased interest

is being taken in the coco-nut induitry, and that about

7.000 nuts will be needed for planting purposes this year.

Furthermore, in consequence of good rains received during
May, the young cane crop in this island is rapidly recover-

ing from the effects of drought.

Studies of Ammonifieatioc in Soils by Pure Cultures is

the title of Vol. I, Xo. 7, of the University of California publi-
cations in agricultural sciences. In this Dr. Lipman and
C B. Burgess state that marked differences have been
observed in the ammonifying power of fifteen organisms in

pure cultures. The nature of the soil as well as the nature
of the nitrogenous material, markedly modify an organism's

ammonifying power.

In connexion with the report in this issue on the

Reunion lands in St. Lucia, the J'oice of St. Lucia (May 23,

1914) calls attention to the allotments which are now avail-

able for purchase, and states that applications for these lots

are now invited and should be made in writing to the Land

Officer, Reunion estate, Choiseul, St. Lucia, who will proceed
to allocate in accordance with the regulations referred to in

the review on page 197 in this issue.

The Acting Curator, Tortola, Virgin Islands, reports
that there has been a considerable amount of activity dis-

played b}' cotton growers in the matter of cleaning up their

lands, thereby ensuring an early planting for the coming
season. In this connexion, the address given by the Acting
Curator to growers on cotton and coco-nut cultivation at

Virgin Gorda may be regarded as having served a useful

purpose. At the meeting referred to the Chair was taken by
His Honour the Commissioner.

During May, a considerable amount of time was devoted

by the agricultural oflicers at the Island Experiment
stations in connexion with the forwarding of exhibits to the

International Tropical Products Exhibition now open to the

public in London. At Dominica, it is proposed that exhibits

will be forwarded also to the Canadian National Exhibition

at Toronto. The proposal has been sanctioned by the

Government. Exhibits are also being forwarded from Antigua,
St. Kitts-Nevis, Montserrat, St. IjUcia, St. ^'incent, Grenada,
Barbados, and Trinidad.

In England pulilic interest is being aroused in what is

known as 'vegetable milk' manufactured by infusing in

boiling water the bruised kernels of the Soya bean {Glycine

hispida). The Botanical Journal, for April 1914, remarks

that the infusion contains both fat and casein, and can well

be used as a substitute for cows' milk in certain conditions.

L'nlike cows' milk, it does not readily become rancid, and
will keep for any reasonable length of time. Of late years,

it has been manufactured in Germany, where it is said to

have met with a favourable reception. A question was
asked in Parliament as to whether the article was likely to

be sold under the naqie of ordinary milk. The President of

the Board of Trade replied that such an action would be

open to procedure under the Sale of Foods and Drugs Act.
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STUDENTS' CORNER.

AGRICULTURAL EXAMINATIONS.
In view of the approaching annual examinations of the

Imperial Department, which are held in October and Novem-

ber, registered students should now be devoting steady atten-

tion to their reading and estate observations. These courses,

which are essentially designed for overseers, cover three years'

study. The first year's work includes general agricultural

science, but students who have pa.ssed the Cambridge
Local in Agricultural Science or equivalent examinations

are exempted. In the second year, the work includes

special study of insect pests and fungus diseases of the

special crops with which the candidate is concerned, and

the cultivation and general estate practice on which the

production of these special crops depends. For the third

year the work should be of a more general nature, and the

reading should be wide, since the final examination is intended

to test the candidate's ability as an estate manager and not

merely to determine the extent of his knowledge of isolated

facts and acquaintance with practical operations, although
this is the aim of the second year or intermediate examination.

A guide to the literature that .should be studied in con-

nexion with these courses is presented in the form of a Cir-

cular which can be obtained from the local Agricultural
Officers. Most of this literature is inexpensive and easily

obtained, since much of it is published by the Imperial

Department in Barbados and some of it is furnished to

students registered free of charge.
It is scarcely necessary to dwell upon the benefit which

may be derived from serious study along the lines suggested
above. The educational value is considerable, whilst from

a purely utilitarian standpoint much vahie is to be placed on

the work—a fact amply demonstrated by the recognition
which successful candidates have in the past received from

their employers. Moreover, apart from the improved scien-

tific equipment
—which must ensure better and more efficient

work in everyday life—the success achieved by voluntary

application is in itself a useful index of personal keenness.

2. Write an account of the so-called minor industries
in the West Indies, and indicate, in the case of those you are
in touch with personally, what might be done to stimulate
their development.

For several issues the questions usually set for the three

courses of study have been omitted. With a view to the

stimulation of increased attention the .system of questions is

now revived.

Questions for Oandidates.

PRELIMINARY QUE.STIONS.

1. Give an account of any animal pest of cotton that is

not an insect.

2. What is nitrification? What different kinds of soil

treatment increase the rate of this process!

INTERMEDIATE QUESTIONS.

1. What would you do to protect seedling limes from

drought! Explain carefully the effect which the treatment has.

2. Give an account of the various trees commonly
employed for wind-break purpose.s on cacao and lime planta-

tions. What are the various economic advantages and

disadvantages of the trees?

FINAL QUESTIONS.

1. Describe in detail the preparation for shipment,
under co-operative conditions, of either (a) onions or (b)

cotton.

NOTES ON AGRICULTURAL CO-OPERA-
TION AND SMALL HOLDINGS.

In view of the important position occupied by Land
Settlement Schemes in several of the West Indian Colonies,
these notes on agricultural organization in Great Britain

(abstracted from the Journal of the Board of Agriculture,

May 1914) should be of some local interest.

According to the reference quoted, the total quantity of
land acquired for small holdings under the British Small

Holding Act up to December 31, 1913, was 182,022 acres,

125,971 acres having been purchased for £4,126,421 and

56,051 acres leased for rents of £68,291 a year. It appears
that the Act has resulted in the provision of small holdings
for 17,005 applicants in six years. During this time appli-
cations for land have been made to the County Councils by
43,245 individuals and eighty-nine Associations, and a total

quantity applied for amounts to 723,497 acres. Of the
individual applicants, 25,567 were provisionally approved as

suitable, and 17,005 of them have obtained holdings. The

proportion of applicants who express any desire to purchase
holdings shows no signs of increasing, the percentage remain-

ing at less than 2 per cent, of the applicants who express any
definite preference in the matter. The number of applicants
in 1913 who had been described as agricultural labourers

were 988, which is nearly 24 per cent, of the total number.
This is a smaller proportion than was the case in previous

years, but the classification is necessarily not very exact, and
the figures can only be regarded as an approximate estimate.

In the majority of cases, an agricultural labourer in regular
work has neither the time nor the capital to cultivate a small

holding, and the needs of men of thi.s class are more suitably
met by the provision of small allotments, which they can
cultivate in their spare time. The majority of the applicants
for small holdings are either men who have small quantities
of land already and want more, or men who have some
business of their own which does not occupy the whole of

their time.

The arerage price of land purchased by County Councils

in the six years was £32 12s. 5d. per acre, and the average
rent of the land leased was £1 4s.

Within the last two years (namely 1912 and 1913) the

amount of land annually acquired has shown a reduction

having been 36,358 in 1911, 33,493 in 1912, and 24,493 in

1913, though the largest quantity of land, 39,472, was

acquired in 1909. The decline appears to be due mainly to

the fact that in the earlier years the Councils were occupied
in acquiring land for those applicants whose needs were most

easily satisfied, and that at the present time these are left

with all the difficult cases. At present the Councils have to

deal principally with the application of men whose require-

ments can only be satisfied by the acquisition of land in close

proximity to their present homes.

The Board of Agriculture has made enquiries as to

whether the rent charged for the Small Holdings established

under the Act have been paid punctually, and, with few

exceptions, the replies received have been in the affirmative.
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MISCELLANEOUS NOTES.

IMPERIAL DEVELOPMENT.

The Imperial Edition (ilay 23) of the Finanr'ier

-win be found to contain a perfect symposium of

dnformation on the material resources of the Empire. The

edition, which runs into .sixty-four piges, profusely illus-

trated, presents an account of the political history, the

^jhysical features and commercial achievements of the

various busy centres of population distributed through the

"Colonies and Dominions. The great British industries

of shipping and ship building, which have played such

a conspicuous part in the exploitation and consolidation of

the Empire find a place in the pages under review, whilst

consideration is given as well to mining, agriculture,

and various other fields for the investment of capital. It is

recorded that out of the total capital of £3,700,000,000

supplied by Great Britain up to the end of last year, nearly

jBI, 800,000,000 has been furnished to the Overseas

Possessions.

A new feature of the Empire number is the section

devoted to a discussion of the opportunities in the Dominions

and Colonies for the rising generation in England. The

information in regard to these matters has been obtained

from authorities who are eminently fitted to give their views.

Considerable space is devoted to an account of the

resources and opportunities of the West Indies, and an

account of the opening in this part of the world for British

capital and settlers is described by Mr. A. E. Aspinall,

Secretary of the West India Committee, in an interesting

interview with a representative of the Financier.

RUBBER.
A pamphlet on rubber and balata in British Guiana,

1914, prepared by the direction of the Governor of British

Guiana, states that the yield at Hills plantation (.\Fazaruni

River) was 1 Bb. 12 oz. of dry rubber per tree for nine months.

At Onderneeming (Essequibo) a yield at the rate of over 4 Bo.

per tree per annum has been obtained; whilst in the Xorth-

West District, 3 Do. per tree per annum is being maintained.

The above figures show that most .satisfactory yields of rubber

have been got, and the results compare favourably with the

best yields obtained in the East.

ORGANIZATION OF THE PIG INDUSTRY.

An instructive article contributed by the English

Agricultural Organization Society to the same Journal

outlines what might be done in English country districts

to make pig breeding, rearing and fattening more profit-

able than it is under present conditions. The aims of the

organization would be to place on the market an article

of the quality and in the form demanded by the consumer;

and to eliminate the unnecessary profit between the producer

and consumer with a view to obtaining a better price for

the former. The erection of bacon factories is advocated,

though in this connexion it is pointed out that a regular

weekly supply of pigs and thorough management together

with a large amount of capital and the existence of loyalty

amongst the members are essential.

Through the organization society live pigs could be sold,

aod one of the greatest advantages whicli might be derived

from the former through the co-opeiation under consideration,

-would be the possibility of improving local breeds by pro-

viding for the use of members a number of well bred and

suitable boars. These animals would be sent out to members

in different parts of the district covered by the society and

would be available for the u,se of members at a nominal fee.

An essential feature of the system would be that the district

of each boar would be changed every year.

The India RiMer World (June 1, 1914) describes a

somewhat ingenious wash bottle for use in laboratories. The

employment of this apparatus obviates the practice of placing
a tube in the mouth in order to operate the washbottle. The

apparatus calls for the use of a three-hole rubber stopper,
a slit rubber tube and a rubber valve, as well as a glass rod

and glass tubing. Simultaneous pressure of the valve and of

the finger on the relief tube creates a pressure within the

bottle which will cause the liquid to flow through the spout.
Whea the finger is removed from the relief tube the flow of

liquid is instantly shut off.

Attention i.s drawn in the India Euhher World (June

1, 1914) to the forthcomeng International Rubber Congress
and Exhibition at Batavia, Java. The preliminary programme
of the Congress, which will be held during September 7 to 12 of

the present year, is a notable one. This programme, copies of

which may Ise obtained on application to Dr. A. A L. Rutgers,
second Secretary of the Congress Committee. Buitenzorg,

Java, contains a list of the papers and addresses that will be

read These include papers by Professor Went, Jlr. Henry C.

Pearson of New York, Professor Baur of Berlin University,

Dr. P. J. S. Crammer of Buitenzorg, and several of the

British Agricultural ofiicials from the Federated Malay States

and Ceylon.

ONION TRADE.
On March 2S, 60 crates of onions were shipped from

Antigua to Canada. These crates were examined by the

officials of the Antigua Onion Growers' Association. Thirty
were passed as being up to standard; the other 30

were not up to requirements and were not marked by the

Association. Account sales have since been received, and

the results show that the 30 crates certified by the Asso-

ciation were sold at SI 80 per crate, and the 30 uncer-

tified at $1 30 per crate; gross results, !554 and #45

respectively. The abpve shows the sound lines on which the

Association is working and that it deserves the support of ail

onion growers. (The Antigua Sun, May 9, 1914.)

With further relation to the Antigua onion industry

it may be mentioned that the Superintendent of Agriculture
for the Leeward Islands has recently forwarded a copy
of the scheme which has been put forward as a basis for

extending the operation of the Growers' Association.

It is proposed that the onions will in the first place be

purchased at a flat rate of not less than Ic. per R. from

grovers spot cash. After deducting the expenses of grading,

sale and shipment and 3 per cent, commission for the

Association, the surplus proceeds of the season will be

distributed pro rata amongst the growers.
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RICE.

The Physiology of Germination.— The

Montldy Jiidletiii oj Agricnltural Intelligence and Plaut

Diseases (April 1914), states that during a series of years the

conditioDS of germination of rice have been studied, and the

results hitherto obtained are summarized as follows: the

maximum, optimum, and minimum temperatures for the ger-

mination of rice are 40°C., 30' to 3-5°C., and 10° to 13°C.,

respectively. From the practical point of view it is impor-
tant to know, that the development of strong seedlings is

favoured by warm irrigation water; light exerts no influence

on tlie germination of rice; the same holds true for light of

varying refraction; rice germinates equally well both in

water and in air, when the grains are husked or unhusked,
and when the grains are treated with water which contains

oxygen or which has been deprived of it by boiling; the

plumule appears sooner if the griin is placed in favourable

moisture conditions than in water; the radicles and crown
roots develop considerably sooner in the air than in water;
the stem grows much more rapidly in water than in the air.

The opposite is the case with the radicles and crown roots;

the frequent renewal of the water in the experiment had no

sensible effect upon the development of the stem or

roots; the same holds true for differences in the depth of

•water, provided they keep within the limits of 3 to 20 cm.

(r2 to 8 inches); the suitable degree of moisture for the

germination of rice is GO to 9-5 per cent, by weight of the

seedbed's capacity for water; rice grains are saturated by an
amount of water equal to about "25 to 30 per cent, of their

air-dry weight; rice grains cannot be made to germinate until

they have absorbed about 2.5 per cent, of their air-dry weight
of water; the loss of weight of the uiihuUed grains during

steeping amounts to only 15 per cent, of their weight, even

after twenty days, if the temperature is 10° to 15°C. (50° ta

.59°F.).

WEST INDIAN PRODUCTS

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. J. R. Jackson, A.L.S., ha? forwarded the

following reporb on the London drug and spice markets
for the month of April:

—
The period under review covers five weeks namely, from

April 1 to 30, both inclusive. During the first three

-weeks there was very little activity in the markets which,

however, improved towards the end as the following notes

will show.

(ilMJER.

At the first spice auction on the 1st of the month the

olTerings amounted to 6-14 bags of Cochin, new crop, 350 of

which were sold, fair bright washed rough fetching 26s. per

cwt., 50 bags of limed Japanese were also offered and bought
in at 24s. Privately, it was stated that the quotations for

Jamaica were 37s. to 38s. for common, and 45s. to 50s. for

medium to good. A fortnight later the offerings amounted
to 253 bags of Jamaica and 80 bags of Cochin, a part of each

was sold, the former at 36,?. to 47s. an! the latter at 21s, foir

wormy, washed, rough.

NtJTMEGS AND .MACE.

At the spice auction on the 1st of the month nutmegs
were represented by 256 packages of West Indian, tha
bulk of which were sold at the following rate.?: 59's lid., 65'3
to VS's, 6R to 2d., 77's to86's 5id to 6d, 90'sto lOO's 4|(Z.
to 5^0?., lOl's to Ill's 4W. to old., 130's 4^^ A fortnight
later namely on the 22nd, 109 packages of West Indian wera
brought forward and sold at slightly varying rates. Maca
was in good supply at each of these auctions, at the first Si
packages of West Indian were disposed of at Is. M to 2s. id.
and broken at Is. Id. and at the second 34 packages at Is. 9i.'
to 2s. 2(7 and broken at 1.?. id. to Is. 8d. per !b. Four cases
of Java red were also sold at Is. lOd. per fti.

SAESAPAEILLA.

At the first drug auction on the 2nd of the month
Sarsaparilla was in steady demand, and was represented by
13 bales of grey .Jamaica, 20 of Lima-Jamaica and 7 of
native Jamaica; of the former 12 bales were disposed of at
Is. lO'i. to 2s. per ft. being neirly one penny per Bb. advance
on previous rates. Six bales only were sold of the Lima.
Jamaica which realized Is. 8d. per ft. Six bales also of tha
native Jamaica were also sold at Is. 2d. for good red and Is.

to Is Id. for dullish to fair red. At the last auction on tha
30tb there was a very full supply, amounting to 47 bales
of grey Jamaica, 42 of Lima-Jamaica and 23 of native

•Jamaica; 43 bales of the first were disposed of at Is. lOd. to
Is. llrf. for fair to good grey, and l.s. 9d. for part rather
coarse. Seven bales only of the Lima-Jamaica found buyers^
Is. Qd. being paid for fair. The whole of the nitiva
Jamaica was disposed of, Is. 3d. lieing paid for good red^
is. Id. for fair, and lid. to Is. for dull yellow and red mixed.

CITRIC ACID, LI.ME OIL,LI.ME JUICE, CASSIA FISTULA AND KOLA.I

Of citric acid, the month started without any supplies^
and consequently only a retail trade was done at 2s. 3d. per ft.

As the month advanced occasional small sales were reportect
at 2s. 3W. per ft., at which figure it stood at the close. At
auction at the beginning of the month, lime oil was repre-
sented by 8 cases of West Indian distilled, 4 of which sold
at 2s. per ft. The quotation for hand pressed was 9s. 6c?.

per ft. A fortnight later 2s. 3d. was demanded for distilled,
and at the close 2s. id. had been paid, but as much as
2s. 9d. was asked, while hand pressed had gone up to 2s. 6d.

On the 30th at auction, 16 cases of West Indian distilled

were otfered, and 3 only disposed of at from 2s. id. to
25-. 5d. per ft. Lime juice has been inactive, fair West
Indian averaging Is. 6d. per gallon, and good to fine l.s. 8d.
to 1 s. 10(7. Cassia Fistula was represented at auction oi»

the 2nd of the month by 10 baskets of fair sound pods, all

of which were disposed of at 15s. per cwt. Later in the
month the article was reported to be scarce, but on the 30th,
27 packages were brought forward, 7 only of which
were disposed of at 18s. per cwt. for fair Dominican. For
kola there was a fair demand in the early part of the month,
which somewhat declined towards the close. At the first

auction on the 2nd of the month the offerings amounted to

50 bags of Java, and one bag of West Indian. The former
sold at 2jc?. per ft. for fair, part dark, and HA per ft. for

part wormy and pickings. The single bag consisted of fair

West Indian halves, and realized 3^(1 per ft. At the last

sale on the 30th, 7 bags were offered and only one dis*

posed of at 2^d. for dull halves and whole nuts.
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MARKET REPORTS.

London —The West India Committee Circular,

June 2, 1914; Messrs. E. A. de Pass & Co., May

22, 1914.

Grenada, 52/-

Abrowroot—No quot.ilions.
Balata— Sheet, 2/8; block, 2/0| per ft.

Beeswax—£9 to JE9 2s. 6rf.

Oaoao—Trinidad, 58/- to 64/- per cwt

to 58/; Jamaica, 52/- to 58/-.

CorrEE— Jamaica, 52/ to 74/.

OopRA—West Indian, £25 10s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions ;

West Indian Sea Island, 18d. to 21d.

Fbuit—No quotations.
KtJSTic—No quotations.
Ginger—Dull, 33/- to 60/-.

Isinglass—No quotations.
Honey—17/- to 29, 6

Lime Juice—Raw, 1/2 to 1/10; concentrated, £30 to £38;
otto of limes (hand-pressed), 8/6.

Logwood—No quotations.
Maoe—1/5 to 2/6.

Nutmegs—4W. to Sjd.
Pimento- Ijrf. to 2jgd.
Rubber—Para, tine hard, 2/10; fine soft, 2/5; Castilloa,

1/11 per ft).

Rum—Jamaica, 2/2 to 5/-.

New York.—Messrs. Gillespie Beos., d- Co., May

29, 1914.

Oacao— Caracas, 12c. to 13c.; Grenada, llic. to 12c.;

Trinidad, life, to 12Jc. ; .lamaica, lOAc. to 12c.

Coco-nuts—No luotations.
OoFFEE—Jamaica, 10c. to 13ic. per ft.

Ginger-7ic. to 10c. per ft.

Goat Skins—Jamaica, 48c.; Antigua and Barbados, 46c.

to 48c.
;
St. Thomas and St. Kitts. 42c. to 45c. per ft.

Okape Fruit-Jamaica, $1-25 to $2-00.

Limes—$6-00 to $800.
Haoe—45c. to 53c. per ft.

Nutmegs—llO's, 12^0.
Oranges—Jamaica, $2 00 to |2-50.

Pimento—4c. to 4jc. per ft.

Sugar-Centrifugals, 96*, 3-30c.; Muscovados, 89', 2-95c.;

MolasseF, 89%:2-74c.. all doty paid.

Trinidad.—Messrs, GoBOON, Grant di Co., June 8,

1914.

Oaoao—Venezuelan, $11-50 to $11-65; Trinidad, $1125 to

$11-50.
Ooco-nut Oil—98c. per Imperial gallon.

OoFFEE—Venezuelan, 13c. per ft.

OoPRA—$4-50 per 100 ft.

Dbal—No quotations-.
Onions—$2-50 to §3 00 per 100 ft.

Pbas, Split— $5 -80 per bag.
Potatoes—English, $2 GO to $2-25 per 100 ft.

Rice—Yellow, $5-00 to $5-25; White, $5-25 per bag.
S-JBAR—American crushed, no quotations.

Barbados.—Messrs. James A. Lynch dc Co., Ltd.;

May 2, 1914; Messrs. T. S. Garraway &

Co., May 4, 1914.

Arrowroot— $4-00 to $5-60 per 100 ft.

Oaoao—$13-25 per 100 ft.

Coco-nuts—$15-00.
Hay—$1 50 to $1-60 per 100 ft.

Manures—Nitrate of soda, $7000; Cacao manure, $4800
to $5000; Sulphate of ammonia, $82-00 to $85-00

per ton
Molasses—No Quotations.

Onions—$2-83 to $4-50 per 100 ft.

Peas. Split—$6 00 per bag of 210 ft.: Canada, $4 25. to

$4 65.

Potatoes—Nova Scotia, $2 00 to $2 50 per 160 ft.

Rice—Ballam, $520 to $530 per 190 ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—American granulated, $3 50 per 100 ft.

British Guiana. —Messrs. Wieting i Richter, June

6, 1914; Messrs. Sandbach, Parker <fe Co.,

June 5, 1914.
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The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. I. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. '2d;
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PAMPHLET SERIES.
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Sugar Industry.

Seedling and other Canes at Barbados
In 1900. No, 3, price 2d.; in 1901, No. 13, price 4rf.;

in 1902, No. 19, price 4rf.
; in 1903, No. 26, price 4d. ;

in 1904, No. 32, price 4d.

Seedling Canes and Manurial Experiments at Barbados,
in 1903-5, No. 40, price 6d,; in 1904-6, No. 44, price M.;
in 1905-7, No. 49, price 6d.
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Manurial Experiments with Sugar-cane in the Leeward Islands,
In 1902-3, No. 30. price id.; in 1903-4, No. 36, piice id.;
in 1904-5, No. 42, price id.; in 1905-6, No. 47, price id.;
in 1906-7, No. 51, price id. ; in 1907-8, No. 57, price id.
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in 1908-9, No. 64, price id. ;
in 1909-10, No. 68, price id.

Sugar-cane Experiments in the Leeward Islands,
in 1910-11, price Is.; in 1911-12, price Is.

General.
and 22 Scale Insects of the Lesser Antille8,.Part I. price
id. ; Part II.

, price id.

(14) Screw Worm in Cattle at St. Lucia. Price 2d.

(15) Plain Talk to Small Owners. Price 2d.

(17) General Treatment of Fungoid Peats. Price id.

(18) Recipes for Cooking West Indian Yams. Price 2d.

(25) Ground Nuts in the West Indies. Price 2d.

(28) Barbados and Porto Rico Molasses. Price 3d.

(34) Notes on Rabbit Keeping in the West Indies. Price 2rf.

(35) Information in regard to Agricultural Banks. Price id.

(37) Cultivation of Oranges in Dominica. Price id.

(41) Tobago, Hints to Settlers. Price 6d.

(43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

tions. Price 2d.

(54) Fungus Diseases of Cacao and Sanitation of Cacao Orcharda.
Price id.

(55) Millions and Mosquitos. Price 3d.

(58) Insect Pests of Cacao. Price id.

(60) Cotton Gins, How to Ei-ect and Work Them.

(61) The Grafting of Cacao. Price id.

(65) Hints for School Gardens, Fourth Edition.

(69) Hints to Settlers in St. Lucia. Price 6i.

(71) Insect Pests of the Lesser Antilles. Price Is.

(72) Lime Cultivation in the West Indies. Price

Price 4d.

3d.

9d.

(73) Root Borers
Price 6d.

and other Grubs in West Indian Soils.

The above will be supplied post free for an additional charge of

marked id., and IJrf. for Nos. 40, 41, 44, 45, 49, 59, 62, 63, 67 and 69.

[d. for the pamphlets marked 2d., Id. foi those

'Postage for No. 71, id.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.
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local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia
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London: Messrs. Dulau ife Co., 37, Soho Square, W.
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Jamaica: The Educational Supply Company, 16, King

Street, Kingston.
British Ghiiana: The 'Daily Chronicle' Office, Georgetown.
Trinidad: Messrs. Muir-Marshall <k Co., Port-of-Spain.

Tobago : Mr. C. L. Plaoemann, Scarborough.

St. Vincent: Mr. -J. B. Bonadie, "Times" Offisa.

St. Lucia : Mr. M. A. Lawrence, Botanic Station.

Dominica : Mr. J. R. H. Bridgkwatee, Roseau,
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—for sugar-caae and general use

©hlendorff's Special Sugar-cane Manure

©hlendorff's Special Cocoa Manure

OhlendorfiPs Special Cotton Manure ^
Sulphate, of Ammonia, Nitrate of Soda, Superphospiiates, higii grades,

^"^

Potash Salts, Nitrolim and all other high-class Fertilizers.

4.PPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-OONTINENTAL (LATE OHLENDORFF'S) GDANO WORKS

London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

ASK US
FOR

lEEORMATION ON TROPICAL A&B,ICULTUB,E.

We don't know it all, but we are in touch with the best thought and practice throughout
the Tropical World. Send for Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants

Orange

Pine-apples

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

2, St Vincent Street,

Pcrt-of-Spain,

Trinidad,

Printed at Office of Agricultural Repoj-ter, 4 High Street, Bridgetown, Barbados.
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Curiously enough, in scientific and agricultural

Tesearch, it is the makers of the library who are the

principal users. This is different from the case of

;general public libraries where the users are merely

readers and not always even critical readers. There-

fore in the case of scientific libraries it is to the double

interest of scientists and investigators of all kinds to

express their results with proper care and caution in

«uch a form as will facilitate reference, and to co-operate

in the matter of aiding those who are immediately

responsible for the management of libraries to prevent

anything in the nature of stagnation. The academic

student, though also a user of the library, confines himself

more particularly to text-books and treatises. Unless

there is some special problem in hand, it is not necessary

nor indeed is it possible, to keep up-to-date. The

degree of modernity of the student's facts will depend

largely upon the amount of attention his various

lecturers bestow in the library upon publications con-

cerning their respective lines of study. The gap

between text-books and what is known, is very wide,

and none but specialists are in a po.sition to keep this

gap properly bridged.

But however keen and conscientious the user of

the library may be, these virtues must be even more

in evidence in the librarian himself. The popular idea

of a librarian would not appear to be such as to over-

estimate the attractiveness of the occupation. Yet

the position is one which calls for considerable versa-

tility. The librarian must adopt vitalized methods

and must fully appreciate that books and periodicals

are as necessary as apparatus or any other working

equipment for the conduct of research. He must

preserve a live mental attitude towards the general

trend of investigation in every direction, and possess

the ability to understand the inter-relationships

of the various branches of knowledge. As a bib-

liographer he must be acquainted with the vari-

ous centres of research and with the names of the prin-

cipal investigators; this is of special value when it be-

comes necessary to supplement available references with

information obtained by correspondence. Then in the

organization of the library an efficient card-index

system is desirable, as well as various other systems of

record. The efficiency of the general work of a large

library depends to a great extent upon the provision of

an adequate staff of reliable assistants, for if over-

burdened with too much detail the librarian is

restricted is his grasp of matters covering a wider

range. Lastly, the office of librarian demands a

.knowledge of modern languages. At the present day

when the speaking of English has so widely spread,
and at a time when English-written periodicals
embrace in their pages notices of foreign papers,
the necessity for ,a knowledge of foreign languages on

the part of the librarian is perhaps less than is gener-

ally imagined. But it is desirable, as is shown for

instance by the large amount of Russian work that has

until lately remained hidden: only to be brought out

and properly circulated by those invaluable summariz-

ing publications that have within recent years made
their long-needed appearance.

Agricultural libraries have special problems to

face which are absent in the case of other literary

establishments From the very scattered nature of

agricultural research, results might be expected to

appear diffused through a large number of publications.

Though this would not appear to be unavoidable it

nevertheless for the present exists and places a vast;

amount of work upon those \i'ho are engaged in

the classification and recordance of the literature in

question. Then, on the other side, the wide distance

of separation between experiment stations themselves

and between central libraries makes the utilization of

central bureaus by investigators a matter of difficulty.

Hence in agriculture a large number of small libraries

have sprung into existence many of which contain but

the bare essentials for the conduct of research in the

various branches of applied science. In America, and

to a less extent in England, the Government agricul-

tural libraries \xa,Ye endeavoured to surmount this

difficulty by lending out bound volumes and by

distributing duplicates. But all this means consider-

able organization and expense. For the practical

agriculturist the provisions made by mo^-t <-TOvernments

are much more efficient. In the United States publi-
cations are distributed free on application and if these

are carefully preserved they form in time the very bes~

and reliable collection of literature that the practical

man in that country could desire.

From all that has been said it will be seen that

the modern conception of a working library is not

the dusty and gloomy sanctum for out-of-date books

that many persons may unknowingly think it to be. It

is a vitalized source of power to be
. drawn upon

incessantly, to be fed by current literature periodically

and to be engineered with skill by those who are in

possession of real ability. Large libraries are more

desirable than small libraries, but it doos not follow

that the small need be less efficient than the large ag

regards their activities.
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SUGAR INDUSTRY.

THE MANURING OF THE SUGAR-CANE.
The question as to what feirilizers give the most profit-

aMe returns with the sugar-cane is discussed at some length

by Dr. F. W. Zerban in Sugar, for May 1914. In this article

the main point emphasized is that the most important
nutrient for sugarcane is potash. This fact, it is stated, ha.>

been brought to light l)y experimental work in Louisiana,

Hawaii, Java and several other sugar-producing countrie.s.

It would seem that Dr. Zerban ba.ses this conclusion largely

upon the results obtained in regard to the question as to what

quantities of the different food elements the cane takes up
from the soil. Experimental work in the countries mentioned

above has shown that the sugar-cane removes much more

potash from the soil than it does phosphoric acid: but of

course, the composition of the soil is not necessarily a criter-

ion as regards its requirements in this respect. Although the

soundness of Dr. Zerban's conclusions that ihesugarcane plant
makes large demands upon the potash in the soil will be ad-

mitted, it does not necessarily follow that potash manures will

appreciably increase the yield of sugar per acre. On the

contrary, in the West Indies it has been found that the

addition of potash produces little or no remunerative gain.

Professor Harrison in his account of sugar cane experiments
in British Guiana, which was published in the West Indian

Bulletin, Vol. XIII, No. 2, says: The addition of potash
when applied either as sulphate of potash or as nitrates has

exerted little if any effect. The normal weathering of the

constituents of the soil sets free for each crop potash in

excess of the quantity necessary for the requirements of

plants. This holds good under oidinary conditions of culti-

vation where the greater portion of potash taken up l)y the

plants is directly returned to the soil: but where the canes

and cane tops are removed from the land, as in nurseries for

the supply of cane plants, it is probable that partial potash
exhaustion will take place in the course of a very few crops.'

Mr. H. A. Tempany, B.Sc, in discussing the manurial

experiments with sugar-cane in the Leeward Islands, 1912-13.

states that during the season under review the experiments
ccini prising certain applications with phosphoric acid and

potash were not laid out, repeated tests with these manures

having in the past shown that they are unproductive of

remunerative returns under the conditions governing the

performance of the Leeward Islands experiments. In the

Leeward Islands, as well as in Demerara, the most profitable
returns are obtained by the application of nitrate of soda or

sulphate of ammonia. In the Leeward Islands most profit

has been got when the land has received 40 B). of nitrogen

per acre as nitrate of soda. Under certain conditions,

notably in the case of heavy non- calcareous soils, there is

evidence to show that sulphate of ammonia is likely to give
better results. In Demerara, according to Professor Harrison,

nitrogen in the form of sulphate of ammonia, nitrate of soda,

nitrate of potash, nitrate of lime, nitrolim, dissolved guano,
raw guano and dried blood exerts a favourable influence upon
the yields of sugar-cane, and is without doubt the

manurial constituent which mainly governs the yield

of that plant. This applies to every variety of sugar-
cane which has been under trial. \\Tien applied" in

quantities capable of supplying not more than 40 to 50 lb.

of nitrogen per acre, in ordinary seasons there is practically
no difference in the effects of sulphate of ammonia, dissolved

guano and nitrate of soda, but, on the whole, the first is

a preferable manure to apply Nitrate of lime, nitrolim,
dried blood and raw guano appear to be inferior to these.

In the earlier crops of the experiments the best results were
obtained by a mixture of nitrate of soda and sulphate of

ammonia: but during the latter years this mixture did not

prove more efficacious than did either sulphate of ammonia
or nitrate of soda alone. Where applied in quantities sup-

plying more than from 40 to 50 B). of nitrogen per acre,
dissolved guano and sulphate of ammonia are the best sources

of nitrogen for the sugar-cane on the alluvial soils of British

Guiana, but the latter is the more economical for applica-
tion. In British Guiana it is interesting to observe the use
of lime results in largely increased yields during the earlier

years of the trials. But whether or not its use results

in profitable increases depends on the price of sugar. Its

action is principally mechanical in improving the texture of

the land, and it is a question of much importance whether
its effect could not be obtained more profitably and at

a lower cost, by the use of light ploughs and cultivators.

From the foregoing it will be seen that Dr. Zerban's

views are more physiological than agricultural, for although
it will be admitted that potash is an essential factor,

possibly the most important factor governing the synthesis
of sugar in cane plants, its supply in the soil is seldom so defi-

cient as to require the addition of potassic fertilizers. At least

this view would appear to hold good for the West Indies. At
variance with this are the statements made at the end of

Dr. Zerban's article referring to the results obtained from
certain experiments conducted by Mr. Gibbon in Porto Rico

during 1913, which appear to show that the addition of potash

produced a material incre4se in the yield of canes. 'More

experiments', it is stated, 'will be made to adduce further

evidence in this respect. But it is highly desirable that

many more such tests be carried out on the individual

plantations. For the guidance of those who wish to engage
in such work the writer desires to state that the potash
should preferably be applied to cane in the form of sulphate.
Kainit should generally not be used on cane because it

contains a large percentage of chlorine, an element which,

according to the researches of ilaxwell and of Eckart, of

Hawaii, is quite detrimental to the growth of sugar-cane.
Kainit may do all right if it is applied and well mixed with

the soil a long time before planting the cane, but in the-

general practice of fertilizing cane in late spring it should be-

avoided and sulfate of potash used instead.'

According to The Board of Trade Journal for May 28,

1914, the Cuban sugar crop for 1913 amounted to 2,428,53T

tons, about 30 per cent, larger than the previous largest in

the history of the island, but owing to low prices throughout
the year its value was less than in 1912, being about

£23,000,000. Five new mills will be in operation in 1914,

The tobacco crop as well as the sugar crop was larger than

the one for 1912, and was again of excellent quality. The
tobacco industry is in a thoroughly prosperous condition

and in 1913 about 16-^),000,000 cigars were exported, of

which -59,000,000 were sent to the United Kingdom.
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FRUIT AND FRUIT TREES.

THE DOMINICA. MANURIAL EXPERI-
MENTS WITH CACAO.

A paper of considerable interest to the cacao industry

in general appears in the recently issued number of the

West Indian Bulletin {Vol. XIV, No. 2). It is compiled by
Mr. H. A. Tenipany, B.Sc,, Government Chemist and Super-

intendent of Agriculture for the Leeward Islands.

During the past eleven years manurial experiments with

cacao have been systematically conducted on plots of mature

trees situated in the Botanic Gardens, Dominica. Annual

accounts of the results of these experiments have appeared
in the Progress Iteports on the Botanical and Experimental

Stations, but the object of the present paper has been to

study the cumulative results in greater detail, particularly

in connexion with the influence of various environmental

factors on the results in question.

Although the original series of trials was begun in

1902, and has been continued up to the present time, in

igOt four additional plots were laid out to afford extra

information on points elucidated by the original series. The

evidence derived from the additional experiments fully

confirms the conclusions drawn from the original series.

The manurial treatment which the plots (0-28 to 0'37 acre

in area) has received is as follows: Plots C, no manure;

plot A, basic phosphate 4 cwt. per acre, sulphate of potash

1| cwt. |er acre; plot B, dried blood 4 cwt. per acre:

plot E, basic phosphate 4 cwt. per acre, sulphate of potash

H cwt. per acre, dried blood 4 cwt. per acre; plot D,
mulched with grass and leaves. In the additional series

of the experiments, the manurial treatment was: plot F,

mulched with grass and leaves; plot G, manured with

cottonseed; plot H, no manure; plot I, mulched with grass

and leaves.

In describing the physical characteristics of the soils

of the plots, it is shown in the paper by the figures of

analysis that these are distinctly light and sandy in type; the

underlying subsoil forms a continuation of the top soil, and

presents a considerable thickness of coarse sand and gravel

through which water percolates freely. During the rainy

season the permanent water table usually stands about 8 feet

below the surface of the ground. In order to determine

what the exact physical character of the soil is from plot

to plot, a series of shrinkage determinations was made

whereby the approximate amount of agricultural clay is

obtained. These have shown, on the whole, that the texture

of the soil varies only slightly throughout the plots, except
in the case of plot E.

Turning now to the treatment received by the plots, it

should be pointed out first, that the variety of cacao culti-

vated on plots A to E is, on the whole, of the Forastero type,

with a tendency towards Calabacillo. Plots H and I, on the

other hand, are planted with trees of the Amelonado type.

The manures and the mulch are applied once a year, usually

during the months of May and June. In applying the

manures the material is .spread uniformly over the surface of

the ground, and then lightly raked under. The mulch is

composed largely of grass from the lawns mixed with leaves

and pods of the Saman trees (Pithecolobium Saman), which

surround and shade the lawn. The mulching material is

given at the rate of 5 baskets each containing 20 fb. to

every tree. In view of the importance of the mulching
methods as demonstrated by these experiments the question

of the manurial value of various descriptions of mulches is

considered in a special section of the paper.
After having described the meteorological conditions (from

which, unfortunately, data concerning relative humidity and

wind pressure are necessarily omitted), the author proceeds to

describe the methods of the cicao growing in each of the

plots. These observations seem to confirm fully the quanti-
tative results, and show a gradual transition from highly

vigorous growth and good health in the case of the mulched

trees down to less vigorous and less healthy condition

in the case of the trees that have received no fertilizer.

The yields recorded from the plots from year to year are

treated in the paper graphically. In Plate I the returns

from the original series of experiments are displayed, while

Plate II gives those obtained in the two additional series.

Inspection of the curves shows that while in the case of the

No Manure plots, C and H, the returns fluctuate closely

around the mean value, those for the plots which received

manure show, on the whole, a distinct upward tendency in

the earlier years of the experiments, and subsequently settle

down to fluctuations around the mean value higher than that

of the No Manure plot. .Moreover, when this value has been

attained, the annual fluctuations in yields are less marked in

the cases where the plots have received a dressing supplying
all the various manurial constituents than when the dressing
in character is incomplete.

The important corollary follows, that in applying manures

to orchard cultivation under conditions such as those govern-

ing these experiments, a period of from three to five years will

usually lie required to elap.se before the trees settle to the

standard of fertility conditions as the treatment applied.
In the next section of the paper, data are given showing

the mean probable error attaching to the various experiments
and demonstrating that the value of this factor is in all

cases of such magnitude as to allow of the results adduced

being regarded with confidence as indicative of real differ-

ences derived from various forms of treatment.

The chemical characteristics of the soils of the plots

bring out the effects of the manurial applications as regards
soil composition. In respect of the nitrogen content, the

mulched plot B is by far the highest, whilst it is followed by

plot E which received the complete manure. Possibly owing
to leaching, plot B showed a lower nitrogen content than

plot E, though it has received the same manurial treatment.

Observations are included in regard to available phosphoric
acid and potash The results in relation to organic carbon,

on the whole, follow those found in the case of nitrogen,

being highest in the case of plot B, and lowest in plots A and

C. The question of the relationship of the plots in this

respect is considered further at a later stage in the paper.

The manurial gains and losses which have accrued to

the plots are dealt with at considerable length in the paper
and bring to light many points of great interest. This and

the remaining sections of Mr. Tempanys paper will receive

consideration in the next issue of the Agricultural News.

In the Chamber of Commerce Journal for June 1914,
attention is directed to two tropical products of new com-

mercial interest: (1) The Philippine oil nut, apparently belong-

ing to the Meliaceae, the nuts of which contain 4.5 per cent,

of non drying good soap making oil; and (2) some important
hardwood timber of the Solomon Islands—Callophylhim

inophyllwn, useful for furniture making, and AJzeila hijuga,

which appears to be absolutely impervious to tht attacks of

white ants. These timbers are becoming recognized on the

New Zealand and Australian markets.
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such as pen manure, combined with the growth of green

dressings in the case of arable crops, and the application of

mulches and pen manure together with the utilization of

grass and weeds by cutlassing in the case of orchard soils.

SOIL INVESTIGATION,

BACTERIAL ACTION AND ORGANIC
MATTER IN SOILS OF THE

LEEWARD ISLANDS.
The following is the summary of Mr. H. A.

[i'empany's paper on the above subject;, which appears
in the recently issued number of the West Indian

Bulletin (Vol. XIV, No. 2):—

To investigate the changes likely to take place in soils

Utdei tropical conditions, small plots of land weie subjected

to clean weeding for periods varying between twelve and

fifteen months at the experiment stations in Antigua,

St. Kitts, Montserrat and Dominica. At the outset of the

experiment, the soils of the plots were sampled to a depth
of 1"2 inches, and on the sample;) were determined the

content of organic carbon, nitrogen, and calcium carbonate.

At the end of the period the soils were re sampled, and the

organic carbon and nitrogen were redetermined. Lots of

the original samples were also kept in the laboratory for

si.x months under moist conditions, and at the end of that

time the organic carbon, nitrogen and nitrate contents were

also determined. The soils of the Dominica, St. Kitts and

Mont.serrat plots are all light in texture, while that at

Skerretts, Antigua, is stiff and heavy.

At the end of the experiment it was found that both in

the field and in the laboratory considerable losses of organic

carljon had taken place as the result of bacterial activity, the

losses varying between 2-5 per cent, and -50 per cent., in the

case of the Antigua, Montserrat and St. Kitts samples: at

Dominica, only a small loss is recorded.

With regard to the nitrogen contents, consideralde

decreases are seen in the field in the case of the Antigua,

St. Kitts, and ilontserrat samples; in the case of the

Lorainica sample, the loss is small. In the laboratory, an

appreciable loss of nitrogen occurred in the case of the

Antigua soils; in the case of the Montserrat and St. Kitts

samples, no loss was observed, while the Dominica sample
showed a small loss. All the soils exhibit nitrifying power:
this is greatest in the case of the Antigua and Montserrat

samples and smallest in the case of that from Dominica.

The losses of nitrogen which occur in the field is

attributed to nitrification and subsequent loss by leaching at

St. Kitts and Montserrat, and probably in some measure to

denitrification at Antigua. In view of the small content of

calcium carbonate, the suggestion has been put forward that

ammonia formed in the course of ammonification may serve

as a base for the neutralization of a part of the nitric acid

formed in nitrification.

The results emphasize the high degree of bacterial

activity existing in tropical soils, and indicate the necessity

cf maintaining an adequate supply of organic matter. In

this connexion it affords direct evidence of the correctness of

the policy followed by the Imperial Department of Agricul-

ture in advocating the liberal employment of organic manures

COMPOSITION OF THE NATURAL
SOIL SOLUTION.

At the time of its publication, only brief reference was

given in this journal to the results obtained by A. D. Hall,
Winifred E Brenchley and Lilian M. Underwood in regard to

the soil solution and the mineral constituents of the soil.

Wheat and barley, according to the Experiment Station

Record (February 1914) were grown in solutions made from
.soils on which wheat and barley had been grown for sixty

years. The general conclusions arrived at were as follows:

'The composition of the soil solution as regards phosphoric
acid and potash is not constant but varies significantly with

the composition of the soil and its past manurial history.

Within wide limits the rate of growth of a plant varies with

the concentration of the nutritive solution, irrespective of

the total amount of plant food available. AVhen other

conditions such as the supply of nitrogen, water and air are

equal, the growth of the crop will be determined by the

concentration of the soil solution in phosphoric acid and

potash, which in its turn is determined by the amount
of these substances in the soil, their state of combination,
and the fertilizers supplied. On normal cultivated soils, the

growth of crops like wheat and barley, even when repeated
for sixty years in succession, does not leave behind in the

soil specific toxic substances which have an injurious effect

upon the growth of the same or other plants in that soil.

The net results of these investigations is thought to uphold
the theory of the direct nutrition of the plant by fertilizers.

In connexion with another note in this issue (on page-

"J21) dealing with the function of calcium, the observations

reported in the Experiine7U Station Record, Vol. XXX, No. 2),

as the outcome of H. B. Hutchinson's work on the action of

quicklime on the soil, are of interest It was found in these

experiments that the addition of small quantities of quick-
lime to soils stimulates general bacterial growth, but large

quantities cause a depression and a destruction of certain

large protozoa, and finally a cessation of all biological

processes. When lime is converted into carbonate or com-

bines with soil constituents there is a great increase in the

number of bacteria and an acceleration of ammonification.

A note appears in the Experiment Statim Record,

(Vol. XXX, No. 6), pointing out some of the important
relations of colloidal chemistry to the soil. Most soil gels

are considered to be reversible and most soil colloids are

considered to lie negatively charged, which is said to

explain their power for absorbing the positive bases of basic

salts. Heat and dryness are said to coagulate the soil

colloids and improve the structure, but too heavy rains form-

soils of the reversible gels, and also by washing out the soil

salts cause a return of the compact, badly aerated structure.

Soil formation by weathering is thought to be based on

colloidal chemistry, and the beneficial effect of lime salts on

soil structure is attributed to the higher gel-forming power
of bases of higher valence. Moreover, the beneficial effect of

green manure on soil structure is attributed to the addition

of new colloids, which not only form gels, but also dissolve-

lime.
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date .June 15, with reference

tio the sales of West Indian Sea Island cotton:—
Since our last report, a large business has been done in

West Indian Sea Island cotton, and upwards of 1,000 bales

have been sold, including Montserrat and Anguilla Ibhd. to

16|cZ., St. Croix 15H to l&hd., with a few bales at"l7rf.,

Tortola 15d, Nevis HJcZ. tol6rf., Barbados 17d, St. Martin

led. to 18irf., Barbuda I5d
,

St. Kitts lo^d. to 18d,
St. Eustatius 14 id. to I7d., with a few superfine bales at

19d, Antigua Uhd. to 19rf., St. Vincent \8d. to 2^. and

Jamaica \Ohd- to I2d.

The bulk of this cotton has been purchased by the

largest fonsumers, who, although they have a large stock and

will have to hold for many months, have relieved the position
in order to assist the industry.

We would again like to call attention to the fact

that the extra fine qualities command full rates, whereas

medium fine and fine have only been purchased at con-

cessions. As we have before remarked, these grades at lod.

to \7d. are considered dear as compared with Sakellarides

Egyptian cotton, which sells at Ik?, to \2d., and which

is suitable for all the coarser purposes, being partic-

ularly strong. Had it not been for this new growth of

Egyptian coming into large supply during the last few years,

all West Indian cotton would have commanded much higher
rates. The same remark applies to Carolina Sea Island,

the bulk of which has been sold this season at lihd. to

I5hd. Quotations are reduced hd. per lb.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending June 6, is as follows:—
The business of the past fortnight was limited to the

sale of the 26 bales Margareta on private terms for export
to England.

The unsold stock is now reduced to two Planters' crop

lots, viz
,
40 bales Iteliance, held at 30e., and .50 bales

Little Bobs, held at 28c.

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to June 6, 1914, were

4,391 bales, 6,803 bales, and 4,066 bales, respectively.

THE RELATION OF COTTON BUYING
TO COTTON GROWING.

A discussion on the above subject, of considerable

interest to West Indian gruwers, appears as Bulletin

No. 60 of the United States Department of Agricul-
ture. The conclusions arrived at are given in the

summary below, but one or two special references to

Sea Island cotton production in the United States may
be noted here as being of particular local interest.

Mention is made of the general decline in quality of

the Carolina crops owing to lack of uniformity.

Hybrids between Sea Island and Upland types
are of frequent occurrence in the fields. The
old rigorous selection is no longer practised. This is

stated to be the outcome of manufacturers no longer

accepting contracts three or four years in advance at

prices well above the ordinary market quotations.
The only way, it is stated, to change the farmer's

attitude towards the desirability of producing long

staple lint of fine quality, is to pay him less for short

inferior fibre, and more for strong and uniform lint.

The main conclusions as regards the relation

between buying and growing of cotton in general are

as follows :
—

The production of cotton of superior quality in the

United States is influenced by methods of buying, as well as

by the prices paid for the crop. Failure to use proper
discrimination in buying encourages careless or dishonest

mixing of varieties on the farm or at the gin, and leads to

deterioration and loss of uniformity, so that the market
value of the product is soon destroyed. Long staple cotton

of superior quality could be grown to great advantage in

many parts of the American cotton belt if the necessary care

were taken to preserve the purity and uniformity of

varieties. The natural conditions are favourable for the

production of such cotton, and almost unlimited supplies
could be grown if precautions against contamination and

degeneration were observed.

Manufacturers have complained for many years that

supplies of long-staple cotton veere inadequate and uncertain,
and the boll-weevil invasion has been supposed to jeopardize
the very existence of the long-staple industry. But these

dangers no longer threaten. New early maturing varieties

of long staple cotton have been developed; also improved
cultural methods that make it possible to produce good crops
of long staple cotton in many parts of the United States

despite the presence of the boll-weevil. The problem now
is to induce the farmers to take the precautions that are

necessary to maintain the uniformity of varieties, and the

manufacturers who use the long-staple cottons have the key
to this problem.

The prices that have ruled for the last few years have

been high enough to stimulate the production of long-staple

cotton, but the methods of buying have been too indiscrim-

inate to lead the farmer to understand the necessity of

maintaining the purity and uniformity of varieties. Little

of permanent benefit can come from the development of

superior varieties by the Department of Agriculture if the

farmer is not led to appreciate the necessity of preserving
such varieties after they are placed in his hands. As

long as the buyers take inferior mixed fibre and pay
as much for it as for the best and most uniform,
the farmer cannot be expected to observe the pre-

cautions that are necessary to maintain the purity and

uniformity of a variety of ?otton, nor even to regard very

highly the advice of the Department of Agriculture regarding
the necessity of such precautions. More general planting of

long-.staple cottons cannot be advised unless marketing con-

ditions are improved.
Greater discrimination in buying would be the most

eti'ective way to encourage the production of long-staple
cottons by giving the farmer a more direct interest in main-

taining the purity and uniformity of his crop as a means of

securing the full market price. The present tendency to

buy long-staple cotton at flat prices like short-staple cotton

does not encourage greater care and discrimination on the

part of the farmer, but encourages the opposite tendencies

to carelessness, loss of uniformity of fibre, and degeneration
of varieties. Accordingly, it may be urged upon manu-

facturers and others who are interested in the development
of the long-staple cotton industry, the importance of improv-
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ing the methods of laiying, so that greater discrimination

may be used, instead of paying the same prices for mixed
fibre as for fibre raised from pure stocks of seed.

Inspection of the cotton in the field affords a much
better basis of judgement regarding the essential quality of

uniformity than the present method of pulling samples from
the biles. Field inspection should precede warehouse

grading, especially with long-staple cottons. Familiarity
with a variety of cotton makes it possible to recognize much
smailer percentages of admixture or degeneration than can be
detected in the bale; thus affording a greater degree- of pro-
tection to the buyer and manufacturer and at the same time

offering a greater inducement to the farmer to maintain the

purity and uniformity of bis cotton.

COMMERCIAL NOTES ON ESSENTIAL
OILS.

Messrs. Schimmel iVr C'o.'s Semiannual Report for

April 1914 contains information of interest to those engaged
in citrus and allied cultivations in the West Indies and
elsewhere. Mention is made in the course of the report,
that the price of bitter orange oil has dropped considerably
during the past six months as a result of poor demand; but
it is considered likely that during the next six months

improved requests will be made for this oil, and as a result

the price will advance to the level of 31 to 32 marks where
it stood, about last September. Turning to the notes on
sweet orange oil it is said in that month last year the

prospects for the crop and the manufacture were not good,
but this gave no reason for suspecting any serious fall in

the price of sweet orange oil. Nevertheless, no sooner had
the new oil made its appearance than prices began to recede

seriously, the principal reason for this state of things being
the appearance of a powerful competitor of the Sicilian

product in the shape of West Indi* orange oil, the quality
of which is reported to be equal to that of very f»ir average
Sicilian. It is stated that the appearance upon the market
of a new source of production has had a paralyzing effect

upon local speculation and so the article has been left to

itself, that is to say to the natural effect of supply and
demand. Finally in connexion with the by products of the

orange crop, reference should be made to the statement
of Messrs. Schimmel in regard to Neroli oil. This comes
from the south of France where the new orange flower crop
is said to be very behind hand because of the cold weather
which has prevailed in the south of France during the
months of January and February, with a result that at the
time of writing (the middle of March), the trees are barely
showing the first signs of new buds.

In regard to nutmegs, the marketing of which has occa-

sioned some anxiety in the West Indies lately, it is said that
there has been a selection of those varieties which are suit-

able for distilling, and it has therefore not been necessary to

carry out the advance in prices which was lately feared to be
unavoidable. Messrs Schimmel regard the decline in the

market as practically out of the question, and the present
quotations therefore appear to offer an inducement to lay in

a plentiful stock. Messrs. Schimmel report that they always
have several thousand kilos, in their warehouse and are there-

fore able to offer nutmeg oil at advantageous prices.

During the last few months there has been no lack of

sufficient supplies of bay oil and it has therefore been possible
to reduce the price. Reference is made in the report under
consideration to the excellent qualities of West Indian bay

oil but parcels of bay oil have been imported occasionallywhich had been adulterated with oil of cloves and pimento
to a degree which made identification almost impossible.
Messrs. Schimmel has ascertained that these parcels had
found buyers in the European market and they would warn
the trade against allowing the price to be the principal guide
to buying. They state that by using such oil as descnbed
above many a bay rum manufacturer has already lost his

reputation and his customers.

RADIO-ACTIVITY AND VEGETATION.
An interesting article appears in the Gardeners'

Chronicle for May 30, 1914, based upon the discussion of
the subject of the influence of radio-active substances on
plant growth as made by M. Georges Truffaut in Jtm-dinage
(.May 1914).

After referring to the investigations of Professor and
Madame Curie, which led eventually to the discovery that air

by radium is rendered a better conductor of electricity and
provides an electrical method whereby the existence of radio-
active substances may be discovered, the article (having
referred to the enormous energy liberated in the emanations)
goes on to consider the effects of radio activity upon the

growth of plants. These phenomena were demonstrated first

by Stoklasa, who showed some year-* ago that seedlings
treated with water containing radio-active substances

developed more rapidly than normal seedlings. Later

experiments with plants showed that radio activity produces
an effect on vegetation, and that on a soil of no fertility and
poor in nitrogen, the effect is but slight. On these first series

of experiments were based .M. Truftaut's investigations
which involved the use of radium bromide as a radio-actiTe
manure The experiments were carried on with various
economic leguminous plants, and they showed that the radio-

active substance had exerted a marked influence on growth,
but that this influence, instead of resulting in an increased

yield, brought about a decreased yield. As pointed out by the
Gardeners' Chronicle, this fact, though at first disconcerting
is by no means fatal to the prospects which lie before the use

of radio-active manures. For those plants which had the

largest doses of radio-active manure were found to suffer most
from an excess of nitrogen, whereas the treated crops all

exhibited conspicuous evidence of having enjoyed a surfeit of

nitrogenous food. This is borne out by the fact that the

later crops taken from the treated plants were somewhat

larger than those from the untreated, indicating, perhaps,
that as the stores of nitrogenous food material in the soil

become less copiou.% the radio-active substances produced
a lieneficial effect.

In a second series of experiments the relative values of

different radio-active substances were investigated. These

experiments were carried out with chrysanthemum-; in pots.

From these experiments M. Truffaut concludes that (1) radio-

active substances produce a definite effect on vegetation;

(2) the insoluble radio-active substances, (e.g. oxides of

uranium, give at least as good results as those given by
soluble radio-active substances; (3) radio-active mineral or

oxides give the best results; (4) the use of black oxide of

uranium is practicable because the results are good and th«

price is low. This substance costs about £1 per R., and
1 lb, suffices for about a ton of soil. It may be dangerous
to use radio-active residues of commercial manufactures,
since these residues may contain poisonous substances, for

example, salts of barium and sulphuric acid.
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"NOTES AND COMMENTS.

Tropical Products Eihibition.

The West India Goiumittce Circular (June 16,
1914) publishes a short account, from the West Indian

standpoint, of the programme for the International
Exhibition and Congress which opened on June 24.
The exhibits from these colonies are being displayed
under the special superintendence of the West India
Committee.

The papers from the West Indies, that are being
laid before the Congress, include the following: Agri-
cultuial Education and its Adjustment to the Needs
of the Students, by Dr. Francis Watts, C.M.G.: Some
Considerations affecting the Fertility of Soils in

Tropics, the Cotton Industry in the Leeward Islands
and Some Minor Industries in the Leeward Islands,

by Mr. H. A. Tempany, B.Sc; The Production of Fine
Sea Island Cotton in the West Indies, with special
reference to St. Vincent, by Mr. W. N. Sands, F.L.S.;
The methods of Tapping cultivated Castiiloa Trees
and yields of Rubber therefrom, and Notes on some

Experimental Results in Cacao Cultivation, by Professor

Carmody; Sugar-cane Insects in British Guiana, by ilr.

(A E. Bodkin, B.A : Publications dealing with Troyiical

Agriculture, by Mr. W. R. Dunlop.
An account of the proceedings and a summary of

the papers will be published in the Agricidtiiral Neivs
in due course, as soon as the detailed information has
been received.

Oontents of Present Issue.

The editorial in this number deals with the func-

tions of scientific and agricultural libraries, and endeav-

ours to show the necessity for careful storage and

circulation of literature under an organized system.

Under the heading Sugar Industry, on page 211,

is an article on the manuring of the sugar-cane with

special reference to potash.

The subject of manurial experiments receives

further attention on page 212, where the trials carried

•out with cacao for the last ten years in Dominica

are described

Cotton Notes, on page 214, embrace important
information. The report on the sale of West Indian

cotton should be given .special attention, and the

article which follows, on the relation between cotton

growing and cotton buying should be of iJarticuiar

interest in the West Indies where the economic

obstacles referred to in the article as occurring in

the Unitrd States do not exist in connexion with

the cotton industry in these islands.

The notes and comments on the opposite page of

this issue deal with several topics of considerable

interest, including the question of meat scarcity and

the demand for alcohol as a motor fuel.

Insect Notes, on page 218, review a recent report
on entomological pests prevalent on cultivated crops in

British Guiana.

Alcohol as a Fuel in the Colonies.

We are indebted to Mr. C. Watts, of Coventry
^England) for forwarding some interesting observations
on the fuel question with particular relation to alcohol,

recently published in the lAgJU Car (April 8, 1914).
Readers of the Agriculttoral News will remember that
an editorial

,

on the production of alcohol appeared in

this journal for March 14, 1914, advocating the con-
version of by-products on sugar, cacao, banana and
coco-nut estates into this spirit with a view to its local

utilization for fuel purposes. The observations now
to hand are interesting in continuation of the idea, and
show that as regards the export of alcohol, the British
sur-tax is the chief difficulty from the colonial jDro-
ducer's point of view. Ajjparently denatured alcohol

can be satisfactorily employed for motor engines with

ordinary carburettors, the only difficulties being the

regulation of a proper air mixture and uniformity of

the spirit, wnich tends to vary in its water content.

Since tariff arrangements only constitute the

principal hindrance to the employment of alcohol for

fuel, it might be suggested that an effort be made to

use alcohol locally for motor engines in those colonies

where the spirit could be made from estate products.
This would save the importation of a large quantity of

petrol and would in every way be to the colonial

interests. There would seem to be no serious reason

why in places like Trinidad and British Guiana the
Government should not take the matter up and by
legislation and perhaps by financial encouragement
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help to establish a new industry whereby the large

amount of motor fuel cow consumed could be made,

sold and used on the spot. If only as an experiment,

euch action would attract world-wide attention to the

practical possibilities
which undoubtedly lie before the

use of alcohol as a motor fuel.

Meat Scarcity.

The suggestion that was ^nade in the last issue of

the Agricultural News concerning the effect of meat

scarcity upon the consumption of tropical foods is

strengthened by an article in a recent number of the

Produce Marhets Rcvieiv (London, May 23, 1914),

which says that if the price of meat rises to a point

that restricts its consumption, one man's inisfortune

may be another's opportunity, and the grocer may be

able to increase his sale of meat-substitutes of which

bananas and dried fruits and legumes are of proven
worth. As a matter of fact the most likely reaction of

the meat scarcity will bean extension of cattle ranching

to places hitherto lying idle or else devoted to other

agricultural purposes. The Tinvyi for May 26, 191-i,

calls attention to the growing importance of cattle

raising in Southern Rhodesia. Liebig's Extract of

Meat Company have large estates in this country, which

has been found very suitable for ranching and the cattle

industry in general. Provided the demand for more

meat continues to grow in the United States, we may
see in the near future a profitable export industry

established in the undeveloped savannah lands of

British Guiana. Reference to the business with which

the Liebig Company is concerned suggests thr.t it might

prove profitable to prepare meat extractin British Guiana

and export the meat in this concentrated form rather

than in bulk which would offer great difficulties as

regards transport. These difficulties would be got over

if only the extract were shipped. There would, of course,

in addition, be the usual by-products
—hides, tallow,

etc.,
—and these should materially augment the profits

that may reasonably be expected to accrue from the

acceptance of the proposition that we have suggested.

Effect on Coco-nut and Palm OH Trade

The scarcity of cattle, besides increasing the price

of meat, has made animal fats more expensive. This in

turn has increased the demand for coco-nut oil, which

will now tend to constitute the only instead of a supple-

mentary ingredient of margarine. During 1913

the price of copra was high
—£33 per ton—but as

a result of speculation on the market it has slowly

slipped back to £2.5 10s. The stronger demand now

existing should stimulate increased shipments, -and

there is every probability that the price will regain the

higher level, provided other and cheaper oils cannot be

found to take its place. Palm oil has entirely ousted

coco-nut oil for the manufacture of soap. It is possi-

ble that the edible oils from some of the newly investi-

gated nuts from West Africa and elsewhere may come
to be a further competitor of the coco-nut and find

a use as ingredients of margarine. It has to be

remembered that the labour charges are much less in

Africa than they are on capitalized estates in the West)

Indies and the other old-established regions of the

Tropics. This is one of the reasons, as pointed out oa

page 220, why the competition of West African cacao

is so serious.

A New Veterinary Diploma.
An article in Tlic Times (June -i, 1214) says:

'The most important feature of the 71st annual report
of the Council of the Royal College of Veterinary

Surgeons for the year 1913-14. approved at the annual

meeting of the College yesterday, is the proposal to

establish a Diploma in Veterinary State Medicine. As
has so frequently been urged in The Times, the veter-

inary profession deserves to occupy a much more

important position than is at present accorded to it.

The new diploma would, it may be hoped, have the

effect of bringing human and animal medicine into

still more intimate relationship in the great field of

public health, in which, indeed, it is essential that they
should meet aud co-operate. The problems of disease,

it has been proved, are as wide as the animal kingdom
itself.'

Candidates for the new Diploma will be required

amongst other things, to receive six months practical

instruction in meat inspection, hygiene of byres, stables

and markets under veterinary inspectors or teachers

lecognized for that purpose by the Royal College of

Veterinary Surgeons.
It is to be expected that this new innovation will

pave the way towards a wider understanding of the

inter-relationships between the diseases of man and

domesticated animals, and be the means whereby
public health will be rendered more secure.

Ornamental Hibiscus in Hawaii.

The genus Hibiscus of the Natural Order Malva-

ceae is one which possesses the distinction of containing

not only many species of useful fibre-producing plants,

but also many forms which are noted for the decorative

value of their flowees. As regards the latter feature of

the genus, the large amount of interest which is being
taken in the West Indies—particularly in Trinidad

^in connexion with newly introduced varieties

and species seems to warrant the attention of

readers being drawn to Bulletin No. 29 of the Hawaii

Agricultural Experiment Station, which describes with

coloured illustrations a large number of native, intro-

duced and hybridized forms of these ornamental shrubs.

Of particular interest is the matter which refers to the

hybridization experiments conducted in Hawaii with

Hibiscus. The various forms possess many characters

of interest to 'oreeders, and remarkable cases are

quoted in which hereditary characters fail to blend.
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INSECT NOTES.

INSECT PESTS IN BRITISH GUIANA.
In the Annual Reports of the Department of Agricul-

ture and Science, British Guiana, 191213, the Report of

Mr. G. E. Bodkin, B.A., Government Biologist, appears in

Appendix III.

The following is a brief review of this report presenting
the principal points of general interest.

The Government Biologist mentions his visit to the

United States and Porto Rico which extended from August
1912 to January 1913, a period of nearly six months, under
the provisions of a Carnegie Scholarship in Entomology.
The report deals with the insect pests under the headings of

the principal crops of the colony.

SUGAR CANE.

The principal pests of sugarcane are the sraall moth
borer (including both Dintraea saccharalis and D- canella),
the giant moth borer (Castnia licus), and termites or wood
ants.

The small moth borer is regarded as a most persistent

pest, which requires most rigid regularity in carrying out

control measures. No noticeable diminution in numbers of

this pest was observed on any one estate.

The practises of cutting out dead hearts and collecting
the larvae and pupae found therein, the collection of egg
clusters, and the use of trap lights are recommended as useful

control measures.

As a result of the impression obtained of the value of the

use of natural enemies, especially parasites, during the visit

to the United States alrrady mentioned, the Government

Biologist has undertaken to a greater extent than formerly
the study of the natural enemies of the small moth borer in

British Guiana with a view to ascertaining the number and

efficiency of the native forms, and in the hope eventually of

being able to introduce from abroad additional species of

possibly greater value.

The native forms at present known are as follows:—
Parasites of the egg:

Trichogramma minutum, Riley.

Prophanurus alecto, Crawford.

Predaceous on the eggs,
Two species of ant (undetermined).

Parasites of the larvae:

Braconidae, Iphiaulax medianus, Cameron.

Cremnops parvifasciatus
Mesosteniodeus sp.

Chalcididae Heptasmicra curvilineata, Cameron.
A species of Tachinid fly (undetermined).

Predaceous on larva and pupa.
The larva of an Elaterid beetle (undetermined).
Histeridae, Lioderma 4— d^utatum.

The larva of a Stratiomyiid fly (undetermined).

A number of new pests of sugar-cane have been discovered.

These are at present of minor importance but possess

possibilities for assuming serious proportions.

They are as follows:—
Calymniodes (Prodenia) latifascia, Walk.

Lycophota infecta, Ochs.

Monodes agrotina, Guen.

Lepidoptera, Pamphilla sp.

Philisora catallus, Fabr.

Lerema accius, Abb.
All these lepidopterou.s insects feed as caterpillars on the

cane leaves.)

Coleoptera Myochrous armatus, Bailey.
Coccidae Pulvinaria sp., on the foliage.

Orthezia insignis, Douglas.
Pseudococcus citri, Risso, at the roots.

Hemeoptera Tomaspis fiavilatera, Urich, at the roots.

A leaf hopper (undetermined).

Neuroptera A new species of Termites, completely
destroys the stools.

Orthoptera Conocephaloides raaxillosus, Fabr.

Schistocerca pallens, Thunb. Both these

grasshoppers feed on the foliage.

RICE

Rice was severely attacked by the larvae of the corn
ear worn (Laphygraa frv.giperda) and the grass moth
(Remigia repanda). The attacks were most serious in the

nursery l>eds where the corn ear worm was the most abundant.
A short list of these insects recorded as having attacked

rice at different times in British Guiana is given, but the
outbreak already referred to was the only serious occurrence
of the kind during the year under review.

RUBBER.

Para and other rubber trees suffered from a serious

attack of the cassava hawk moth (Dilapihonuta ello) early
in the year. The pest was controlled by hand picking on
small trees and on small areas Spraying with arsenate of

lead at the rate of 4 5). to .50 gallons of water was found to

be effective treatment on a large scale.

An egg parasite (Telenomus dilophonotae, Cameron) was
instrumental in reducing the caterpillars and moths to normal
numbers.

Para rubber on a whole is very free from insect attacks
in British Guiana. The report gives a .short list of insects

which have been recorded as occurring on this crop
The list of insects known to attack Para rubber in

British Guiana are, in addition to Dilophonota ello, a locust

Tropidacris rristata, and an undescribed grasshopper, which

destroys the foliage, a bug, Empicoris I'ariolosus which
attacks the young shoots, causing an exudation of latex, and
six species of well known scile insects. These are Asterole-

caniura pustulans, Vinsonia ftellifera, Lecanium nigrum,
Aspidiotus destructor and A spidiotus personatus.

COCO-NUTS.

Coco-nut palms in British Guiana are attacked by .several

insects. The following list gives their names and habits:—
Lepidoptera. C'astnia licus and Castnia daedalus the

larvae of which are borers in the stem. BrassoHs so2}liorae,
Sibine trimacula and a skipper butterfly, the caterpillars of
which feed upon the leaves.

Coleoptera. The palm weevil {Rhynchophorus palma-
rum), the weevil borer {Metamasius hemipterm), and Rhina
Ixirbirosfris all of which are borers in the stem. Dycinetus
hidentatvs and Strategus alveus destroy young plants.

Homoptera. The two scale insects Aspidiotu destruc-

tor and Vinsonia stellifera, the aphid, Cerntaphiss lataniae,
and the two species of white fly, Alei/rodicns cocois and

Aleyrodes sp., occur on the leave.-*.

Rraswlis sophorae appears from the report to be the
most serious of these pests, and this, it is stated, in spite
of the fact that it is an insect comparatively easily controlled.

It is the opinion of the Government Economic Biologist that

an Ordinance is necessary to compel owners of infected trees

to control this pest. The scale in-^ects are said to be con-

trolled by the application of kerosene emulsion. Aspidiotus
destructor is held in check to some extent by two predaceous
lady-birds Cryptognatha nodiceps, Marshall, and Azya trini-

tafus, Marshall.
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CITRUS FRUITS, CACAO, COFFEE.

Citrus fruits are attacked by some twelve species of

scale insects. These are controlled in normal seasons by the

parasitic fungi Cephalosporium lecanii and Sphaerostilbe

coccophila, with the result that the attacks are not often

severe except when the citrus trees are grown on unsuitable

lands and under conditions which are generally unfavourable.

The caterpillars of the swallow tail butterfly {Papilio
anchisiades) sometimes occur in numliers, feeding on the

foliage of the trees.

The cacao beetle {Steiraslo7na deioressum), the cacao

thrips (Heliothrips rnhrocinctus), the citrus mealy bug
(Pseudoccus citri), and two small homopterous insects

Horiola arcuata and Aethalion retkndatum are occasionally
observed on cacao trees.

Coffee is attacked to some extent by several species of

scale in.serts.

VETERINARY NOTES.

FORAGE POISONING.

(CERBBRO-SPINAL MENINGITIS.)

Nearly world-wide in its distribution, and the cause

of great losses among.st horses, it is a remarkable fact that

in .spite of careful investigation the cause of this disease

still remains an obscure and puzzling problem. The large
number of different names which have been applied to the

disease affords evidence of its extensive distribution and of

the uncertainty \vhich has always existed as to the specific
cause of the ailment. Perhaps the most comprehensive
discussion of forage poisoning is that which appears as

Bulletin No. 65 of the United States Department of Agri-

culture, written by Dr. J. P. Mohler, Chief of the Patholog-
ical Division of the Bureau of Animal Industry. Dr. Mohler
in discussing the nomenclature of the disease comes to the

conclusion that the proper name for the complaint is cerebro-

spinal meningitis which represents a disease synonymous
with Borna disease, which occurs to a considerable extent

in Germany.
Although the specific cause of the complaint as already

stated has not yet been discovered, the years which have
been passed in careful study and experimentation have
shown that the disease can be controlled effectively only by
a total change of feed and forage; in other words, by
preventive measures and not by medicinal treatment. It

would .seem however, in considering Dr. Mohler's discussion

of the etiology of forage poisoning, that the theory of toxic

fungi in fresh fodder is not antagonistic to the observed facts

in many of the outbreaks. For instance, an outbreak investi-

gated several years ago among the United States army
horses showed that many horses had died of cerebro .spinal

meningitis as a result of eating mouldy baled hay, and as

soon as the hay was eliminated the deaths ceased. Other
horses in the vicinity not fed upon this hay failed to contract

the disease, but after the hay had been opened and exposed
to the sun for three or four weeks, its feeding could be

carried on without producing any ill- effect. Forage
poisoning, therefore, seems to be an auto-intoxication

rather than an infection, and due to certain chemical

poisons or toxins formed by organismal activities. The
nature of the substance which causes these harmful

changes or of the poisonous bodies that are formed

remain unknown. That the disease is not infectious is proved
by the fact that in several cases a herd of diseased animals,
although separated merely by a wire fence, did not infect
a healthy lot the other side. Moreover, all the different
bacteria that various investigators have isolated from the
lesions of the disease could not, when inoculated into healthy
animals produce the typical symptoms.

FEEDING PRICKLY PEARS TO INDIAN
CATTLE.

Some interesting trials have been made recently by the
Indian agricultural authorities on the feeding of' prickly
pears as a famine fodder to ordinary cattle. The results are

published in detail in the A'/ricuHural Journal of India for

April 1914.

The pear used is stated to be the common variety which
is to be found anywhere along the road sides and on waste
land. The botanical name of the species is not given. The
chemical analysis of the pear made during both dry and wet
seasons was:—

Wet season. Dry season.

Moisture 92-65 79-32
Ether extract -22 -78
Albuminoids 31 -Qs

Soluble carbohydrates 4-37 11-61

Woody fibre -^5 2 48
Ash 1-60 5 13

Containing nitrogen

Containing sand

100-00

•049

•12

100-00

•11

•04

The fodder is prepared for feeding by removing the

spine by burning. In carrying out this operation it is

necessary to be careful that the pear is properly burned,
otherwise the cattle will refuse to eat it. Fed alone the
material is not .sufficiently nutritious to form a maintenance

ration, and it was found desirable to add 6 B). of cotton seed

to every 100 lb. of pear. The results obtained in this and
in further experiments with cows were satisfactory, in accord-

ance with the conclusions set out in the following summary:^
'It has been clearly demonstrated that the prickly pear

if properly prepared and mixed with 6 per cent, of its

weight of cotton seed, is not only enough to support life, but
will enable an animal to regain condition even after it has

become very poor from semi- starvation, that the cultivators

could save their cattle in times of famine by feeding the

above, the cost of preparation being very low. With the

"Effective" stove enough pear could be prepared for a pair of

bullocks, weighing 1,450 to 1,500 lb. at a cost of Re. 1-6

for oil and Re. 0-3-3 for the necessary cotton seed, or a total

of Re. 0-4 9 per pair per day. One stove would be sufficient

to burn pear for ten pairs. The pear was used with profit at

Manjri, for the dairy dry stock, when fodder was dear, and
effected a considerable saving. It is profitable to feed it as

part of the ration at any time when fodder is scarce and prices
are high. No ill-effect was noticed at any time throughout
the whole six months of the experiment, and it is still being
carried on to find if there will be any ill-effect produced by
feeding it for a much longer period. A point worthy of

notice is, that, although the stoves used worked well if

properly managed, and the directions which accompany them
are carried out, they will soon get out of order, if carelessly
handled or negligently treated.'
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GLEANINGS.

An interesting publication has been received in the

form of the Annual Report of the Government Geologist,
South Australia. Of special interest is that section of the

report dealing with surface contours, isopotential lines and

the underground portion of hydraulic surface.

The contributions of the United States National Her-

barium, Vol. XVIII, Part II, deals with new or noteworthy

plants from Columbia and Central America. The sections

dealing with the Sapodillas {Acras spp.) and with Sapiiiin spp.
and Lnciinia are of considerable interest to the West Indies.

Information has been received setting out the regulations
of the Pure Seeds Act recently passed in Queensland. Under
this law, low grade seeds may be sold but they must be seeds

in which the germination capacity is not more than 50 per
cent, of the amount set forth. Low grade seeds must be

contained in branded bags or packages.

A communication has arrived which describes the

extensive nature of the live stock exhibit at the Panama-
Pacific International Exhibition. The exhibits of this section

will be educational as well as competitive. They will

present, in exhaustive measure, a complete exposition of the

most modern breeding and cultural methods.

An article appears in the Journal d'Agriculture Tropi-
cah for February 1914, on the cultivation of rice on dry
soils with a special view to the adaptation of the crop to

the agricultural conditions obtaining in the cofteegrowing
districts of Brazil. Piico i.s also con.^idoied as a rotation

crop in which capacity it can be grovrn in a cyclu with

tnbarco, cntton, siigar-cane and other crops.

In the notes on agriculture, in the Demerara Chronicle

for June 5, 1914, reference is made to the fact that Liberian

coffee has on various occasions been stated to possess an
infprior Havour to the 'creole'. This idea has arisen, it is

believed, through the want of uniformity in roasting the

beans. The reference under notice quotes an interesting
extract from The Grocer on the question under discussion.

In discussing the simultaneous method of inoculating
oattle with serum from animals that have been recently

immunized, the Philippine Agricultural Revino (March 1914)
states that the simultaneous inoculation with blood drawn
in the field has demonstrated that there is no necessity for

maintaining an expensive permanent laboratory and herd

for the production of anti-rinderpest serum from hyper-
immunized animals.

The Times for May 25, 1914, published a half-page map
of the West Indies and Central America, pointing out that

opening of the Panama Canal, whicli is now announced for

July 1 next, will convert the Caribbean Sea from being
a stifling water of coasting commerce, into one of the main
arteries of international trade. The legend further refers to

the various British possessions in the West Indies and forms
a somewhat striking advertisement for these colonies.

The recent depression on the rubber market does not, at

least, seem to have been felt by the Kuala Selangor Company,
which, according to The Times for May 13, shortly declared
a dividend of 100 per cent. This was due partly to the
increase in the output and partly i o the decrease in the cost
of production; and lastly to the company having taken the

responsibility of selling a considerable portion of the crop for
forward delivery at 4s. 8d. per tti.

The Experiment Station Record (Vol. XXX, No. G)
refers to a useful list of economic plants, occurring in the
Dutch East Indies, published at Batavia. In this work
a synoptical catalogue of the collections in the Technical
Museum at Buitenzorg is presented, and detailed notes are

given on the occurrence, distribution, parts used, methods of

preparation, imlture, commerce, of the various plants
described.

A communication has been received at this ofKce from
the acting Curator of the E.\-periment Station, Tortola,

Virgin Islands, briefly recording the recent tour made by
that oflicer and His Honour the Commissioner to different

parts of the Presidency. Virgin Gorda valley was visited
first. Later, Virgin Gorda sound was reached and subse-

quently Anegada. The last place visited was Jost van Dyke.
At all these places the peasants were addressed in connexion
with agricultural matters.

According to the Journal of the Royal Society of Arts,
the African oil pa.]m Elaeis fftiineensis has Iieen introduced
into Asia with very satisfactory results. In Sumatra,
preparations have been made for planting 7,500 acres per
year. Experiments show that 1 acre of these trees yields
2,500 fc. of palm oil producing a profit of £24 per acre.

The trees come into bearing aker four years, and the cost
of establishing and maintaining them during that period
is about £32 per acre.

In the India Rubber Journal for May 30, 1914, a new
apparatus is described for the collection of latex from
rubber trees. The invention is designed to provide a means
whereby the spout does not pierce the bark of the tree, and

whereby a very short spout can be used of approximately
about 2 inches in length, so that there is less surface to

which scrap or dirt can adhere, thereby allowing a consider-

able reduction of scrap rubber and conse^juently an increase-

of pure latex tapped per tree.

It is well known that cotton plays an important part in

the manufacture of motor car tyres. Although not all the

cotton employed for this purpose is Sea Island or Egyptian
cotton, the greater part of it is, and this explains where
a good deal of the longer cotton fibres go, particularly in

view of the statement made recently in the India Rubber
Journal (for May 16, 1914) that there are a far larger
number of tyres produced than is recorded in the market
returns
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STUDENTS' CORNER.

AGRICULTURAL EXAMINATIONS.
The first question for preliminary candidates in the last

issue of the Agricultural Neivs, was intended to bring out

the students' Icnowledge of the characteristics of a true

insect, and his aci|uaintance with the life-history and struc-

ture and habits of a closely allied form of organism like

the leaf-blister mite of cotton. The second question on

nitrification was introduced owing to the large amount of

fcformation on this subject that appears in the la.st issue

and in this number of the Ac/ricu'J ural Neivs.

The intermediate students were asked last fortnight
about the protection of seedling limes from drought. In

this connexion the use of dust mulches will have been

suggested, and the employment of tiash (the dressing being

heavy enough to keep down weeds). If the student has

not already made the observation for himself, he should

transplant a few seedlings and keep them under conditions

of dryness. When the leaves begin to curl up, mulch
half of the plants with grass trash and note the effect.

As regards the quistijn on trees for windbreaks, refer-

ence should be made to the Pamphlet issued by the Imperial

Department, on Lime Cultivation. The demands made by
certain kinds of windbreak plants (e.g. bamboo) upon soil

moisture should be cons'dered and the susceptibility of

others (e.g. Pois doux) to disease observed.

The final questions referred to the work of the Antigua
Onion Growers' Association which has been fully described

from time to time in this journal, and to the Government

system of purchasing cotton in St. Vincent and the Virgin
Islands as well as to co operative ginneries run as private

enterprises like those in Barbados and Nevis.

The last question was general in nature and required
for iti? answer a knowledge of provision crops and of what
has been done in the islands during the last year or two in

connexion with bay trees, papaw, and other minor cultivations.

Questions for OaDdidates.

PRELIMINARY QUE.STIONS.

1. What do you know concerning the use of carbon

bisulphide as a fungicide and an insecticide?

2. Give an account of your observations on the

dispersal of seed, in nature.

INTERMEDI.A.TE tiUESTIONS.

1. What operations will be carried on during the

coming month in connexion with (a) sugar cane (b) cotton?

2. Discuss the use of the following .substances as

manures: sea-weed, Saman pods, lime and nitrolim.

FINAL QUESTIONS.

1. What are your views as to the value of (a) phos-

phatic and (b) potash manures for sugar cane?

2. Describe the preparations that are being made for

the coming lime crop.

AGRICULTURE IN THE PRIMARY
SCHOOLS OF ST. LUCIA.

The report of the Agricultural Superintendent (Mr. J. C.

Moore) on the teaching of agriculture in the primary schools

of St. Lucia during 1913 appears in the report of the

Inspector of Schools on the Education Department, pub-
lished as a supplement to the St. Lucia Government Gazette
for May 23, 19U, The examination on which the report
is chiefly based, was conducted by Mr. R. W. Niles,
Junior Agricultural Instructor. For purposes of the
examination three hours were devoted at each school to
oral questioning of the classes and to inspection of the
school gardens. The number of scholars presented for
examination was 411, being an increase of 212 per cent on
last year's number. Seventeen schools were examined as

against .sixteen last year.

The examiner reports improvement in the useful
feature to which attention was called in last year's report,
of combining with garden work practical lessons in weight,
measures and numerations.

The outlines of simple experiment and demonstration
work given to the head teachers last year are reported to
have been particularly useful in making the garden work
interesting. In this connexion Mr. Moore points out that
it is desirable to avoid attempting too much experimental
work at one time, as its efficiency both as regards teaching
and assimilation may thereby suffer.

The garden note books were kept in all the schools and
examined and they furnished interesting and useful records.
A table is appended to the report in which are shown the

percentage of possible marks awarded each year since the
institution of the agricultural examinations and the number
of marks awarded. This table shows that steady and satisfac-

tory progress has been made in the standard of the work done

throughout the six years' period during which the examina-
tions have been in operation.

The Port of-Spain Gazette for June 11, 1914, in

reviewing an article in a recent number of the Nineteenth

Ceiitvrij, refers to the significant circumstance that agricul-
tural products are produced practically free of labour changes
in West Africa. As regards the cacao industry on the

Gold Coast, it is pointed out that this is practically the feat

of the small cultivator; the unlettered African farmer is

beating all competitors and, considerable as his industry
has become, it is still only in its infancy. Messrs. Cadbury's
recent report shows that the quality of the cacao on the

Gold Coast has of recent years undergone considerable

improvement. In 1908 the cacao exported from the Gold
Coast was composed of h per cent, 'good', 1.5 per cent, 'fair',

and 80 per cent. 'common'. In 1912 the proportions had
altered thus: 35 per cent, 'good', 50 per cent, 'fair', and
15 per cent, 'common'. All this shows that in the Gold
Coast the West Indies have a competitor whose operations

they have every reason to watch.

An interesting reference to the function of calcium in

plants appears in the Experiment Station Record (Vol. XXX,
No. 6.). It is stated that the injurious effects of a calcium

free medium are due to its extraction of calcium from the

plant organs, which by inside supply with calcium may be

protected from .such injury. The element strontium may
in part take the place of calcium, but its influence is partial

and temporary, and this element does not appear to influence

the distribution of carbohydrates or the localization of that

process.
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FUNGUS NOTES.

COCO-NUT ROT IN MEXICO.
Under the heading Fungus Notes in the issue of this

jouioal dated July 20, 1912 (Vol. XI, No. 267) page 238,

ap[.iei>ied a repiint from the Review oj Tropical Ac/rirulture,

Yol. II, No. 4, pp. 295-6 of an article on 'A Coco-nut Disease

in Mexico', by Kunar Olssen-Seffer, described as Editor of

T,he Iteview and late Chief of the Botanical Section of the

Department of Agriculture. Mexico. The article as it appears
in the Agricidtw-al JVors is a reprint of the article in

the Neriev.' of Tropical Agriculture save for a paragraph
and a half of introductory generalities and the concluding
seritence of the article reproduced. The latter expresses the

author's intention of putting forward the results of further

investigation in a later issue.

AVe are indebted to Mr. S. F. Ashby, Microbiologist on

the staff of the Jamaica Agricultural Department, for calling

our attention to the real nature of this production. With
the exception of the unreproduced matter above-mentioned,
the .source of which has not yet been traced, the article is

compounded of ingeniously blended extracts from accounts

of (a) Pytkiam pialmivorum in India and (b) Bud rot in

the West Indies, both reprinted in Fergusson's Coco-nut

Planters' Manual (Ith Edition 1907, Appendix, pp. 52- 4) from

a supplement or supplements to the Tropical Agrundturist.
The original sources of the information are (a) a special

report to the Madras Government by Dr. E. J. Butler,

Imperial Mycologist of the Agricultural Department of

•jf India, and (b) a letter from Mr. L. A. Wates, at that time

a planter in Jamaica, to the Secretary of the Jamaica

Agricultural Society.
Written in the first person singular, the article is put

forward by Olssen-Seffer without the slightest acknowledg-
ment, and without verbal alteration save for the omission

of a word or two and the .substitution of 'Eastern Coast'

(,of Mexico) for 'Southern India'.

Apart from this article, which is obviously worthless

as evidence, there appears to be no record of the occurrence

of the fungus in question in the Western Hemisphere.

DECAY OF PINE-APPLES.
In continuation of the notes published on page 190

dealing with Thielaviopsis paradoxo. as the cause of base

rot of pine-apple plants, it may be well to summarize here

the available information respecting another disease, the

principal of all pine-apple troubles, which is connected with

the same fungus
It should oe first noted that there is considerable con-

fusion in the use of popular names applied to pine-apple
diseases. So far as the West Indies are concerned it is

necessary to di .;inguish clearly between two type.^ of disease

affecting the fruit. The one is an affection of growing
piue-apples, visible only when the fruit is cut, and indicated

by dark-brown spots or streaks extending some distance

inward from the base of one or more of the eyes. This has

been most commonly designated 'black heart' by writers in

:;be West Indies, and it has been suggested, but not proved,
tihat it is due to a species of Penicillium. A disease very
similar in appearance occurs in Hawaii. It is described

"lader the name of brown rot by L. D Larsen, and is

regarded by him, on experimental evidence, as most com-

monly due to a sjiecies of Fusarium.

The other type of disease is of the nature of a storage
rot, though it also occurs to some extent in the field, and is

due to Thielaciopsis paradaxa. It is of very general
occurrence. Frequently the fungus enters through the cut

end of the stem and passes with great rapidity up through
the core. Its subsequent spread through the softer tissues

produces a distinct water-soaked appearance. Later the

affected tissues turn black owing to the profuse formation
of spores. Wounds or bruises in any situation afford easy
means of access for the fungus, and Larsen and others have
shown that in a moist atmosphere it is capable of penetrat-

ing the fruit surface without the help of wounds of any
kind.

The measures to be adopted for the prevention of this

tiouble are largely matters of handling and packing, arising

principally in connexion with export; though it must be

remembered that the fungus develops so rapidly in a tropical
climate that fruit intended for local consumption is liable

to be quickly spoiled.

In dealing with the fruit it should be taken for granted— it is indeed usually a fact—that the spores of the fungus
are present on the fruit and only await suitable conditions for

their development. These conditions are supplied by the

presence of a certain degree of heat, and moisture. Unless

the fruit is artificially cooled the former may be taken as in

all cases sufficient, and it is on the control of the latter that

success \'. ill depend. The requisite moisture may be supplied

by the juices of the fruit on cut or bruised surfaces, or by
the water given off by the fruit accumulating either on the

packing material or in surrounding air enclosed or allowed to

remain still.

It folloA\s that the pine-apples must throughout be
handled with the greatest care to avoid bruising or scratch-

ing. They must not be broken off from the stem, but cut

with a stalk 3 or 4 inches long, which itself must not be

stripped. It would probably be of advantage to cut off

an inch of the stalk when the fruit is brought in from the

field and then sear the freshly cut end or dip it in melted
adhesive wax. The fruit should be laid out for twenty-four
hours to cool and dry before packing. It is obvious that the

method of packing should be such as to prevent contact

between, or movement of, the fruit, while permitting free

circulation of air, and that storage and stowage should be in

well-ventilated places.

J. E. Higgins in Hawaii, and Vera H. Charles in Wash-

ington have experimented with the use of formaldehyde gas
for fumigating pine-apples previous to storage, the object

being to kill the spores adhei ing to the outside of the fruit.

Both report very considerable improvement in the keeping
qualities of fruit so treated.

The fumigation is carried out in an air-tight chamber;
the gas is liberated by the action of permanganate of potash
on commercial (40 per cent.) formalin. Two and a quarter

imperial pints (4-5 fluid oz.) of formalin must be used for

each thousand cubic feet of space, and for each pint of

formalin 10 oz. of permanganate crystals are required.
A large receptacle must be used for the mixture, as very
considerable foaming takes place: an 8 quart tin pail may
be used for a quantity of about 2 pints. The permanga-
nate is placed in the pail, the formalin poured upon it,

and the door of the chamber quickly closed. Exposures of

thirty minutes O'- more are effective. The fumes are des-

tructive to iron.
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Sisal Hemp.— A correspondent to the Journal of the

JaM'iica AgrirHltural Society (April 19U) states that he has

grown Henei|uen (Yucatan sisal) in .lamaica on hard clay

soil and that the yields have been exceptionally goo 1. Five

leave.s of varied lengths gave S.', oz. of dry fibre, which means

a little over 100 ft. per 1.000 leaves. The plant takes three

years to arrive at the cutting stage. The writer then proceeds

to point out the ditl'erence between Henequen and Me.xican

sisal {Agare sisiihwa) a.s regards their respective yields.

Henequen, it is stated, gives at least 60 per cent, nioie fibre

per 1,000 leaves than sisalana. Another important point is

that Henequen is a long-lived plant, while several other

varieties possess much shorter vegetative periods.

The reader will remember that the successful cultivation

of Aqaie fisulana in .Jamaica was described in a recent issue

of the Atjriraltnral Xeu's, and the above note is of interest

as showing the attention which sisal in general is receiving

in Jamaica, many parts of which island are admirably

suited for what has already been [)roved to be a very

paying cultivation.

WEST INDIAN PRODUCTS,

DRUGS AND SPIOES IN TBE LONDON
MARKET.

Mr. J. K. Jackson, A.L.S., ha« forwarded the

following report on the London drug and spice markets

for the month of :\lay:
—

The general condition of the London drug and spice

markets has .shown but little improvement during the month

of May, from that which previously prevailed. The demand

for goods generally has been very slow, and prices have, for

the most part maintained an even lialunce. Citric acid still

maintains its high position. West Indian mace and Cassia

Fistula both advanced towards the close of the month; white

grey Jamaica sarsaparilla which at the beginning was lower,

recovered itself towards the end. The following are some of

the chief details.

At the first spice auction on the 6th, the offerings of

559 bags of Cochin and Calicut were a^ bought in at 28s.

for good, bright, washed, rough, ('ochin, and 20s. for brown,

rough wormy Calicut. On the 20th, 101 bags of Japan were

offered and sold without reserve at 19s. &d. to 20s. for limed;

770 bags of Cochin and Calicut were also offered and bought

in, slightly wormy and unsorted native cut, at 4.5s., washed,

rough Cochin at 27s., and brown, rough Calicut at 26s. to -SOs.

XUTMEG.S, MACE, PIMENTO AND ARROWROOT.

Nutmegs were in good demand at the first auction on

the 6th of the month, 78 packages of West Indian being
offered and sold at the following rates: 6-i's to 7rs Id. to

9(1, 76's to S7's rt\d. to 6c?., 89's to 99's M. to b\d., and

119's 4|rf. On the 20th of the month 297 packages of

West Indian were brought forward and sold at: CTs to 67's

Id. to ^d., 72's to 77's ohd. to Q\d., 83's to 88's ^ to

oU, 97's to 107's ild. to l\d., lOS's to 116's iU. to M.
and 123 to 129's od. At these two auctions West Indian
mace was represented at the first by 37 package.?, all of

which were disposed of, fair to good fetchir^ 2s. 2<?. tc

2s. 4c?., red Is. 9c?. to Is. lOc?., ordinary Is. lie?, to 2s.,
and broken is. M. A foitnight later, namely, on the 26th,
71 packages of West Indian were disposed of, 2s. \d. to 2.s. 2d.

being paid for fair and pale. Is lOtf. to 2s. for red and
Is. 3c?. to Is 8d. for broken. For 12 packages of Java,
2.5. M. was paid for bold heavy red, 2s for broken red,
and Is. 7c?. to Is. lOo?. for damaged. Of pimento, 43

bags ordinary were offered on the 6th of the month and

bought in at 2^o?. At the same auction 140 barrels of fair

St. Vincent manufacturing arrowroot was offereil and

bought in at 2|c?.

SARSAPARILLA.

At the drug auction on the 14th, sarsaparilla was in

good supply, being represented by 38 liales of grey Jamaica,
(J of Lima-.Jamaica, and 11 of native Jamaica. The whole
of the first and last were disposed of, fair grey fetching from
Is. be/, to Is. 9c?., and course slightly .sea damaged Is. Id.
This was from 2c?. to 3c?. cheaper than previous rates. For
the native Jamaica, on the contrary, \d. per fc. advance
was paid, namely Is. M. to Is. M. for fair red, Is. \d. for

dull red and yellow, and Is. to Is. ]<?. for dull red and

yellow. For the 6 bales of fair Lima Jamaica Is Qd. per &.
was asked, and an offer of Is .5c?. refused. At the last

auction on the 2Sth the offerings were grey Jamaica 9 bales,
Lima-Jamaica 27 bales, and native Jamaica 7. The whole
of the first were sold. Is. 9c?. to Is. 10-?. being paid for fair

to good grey, Is. Id. for part dark and coarse, and Is. 2i. for

rough and chumpy. The 7 bales of native Jamaica were
also sold, part dullish red fetching Is. 3c?. per !b. and Is. Id.

to Is. 2c?. for bright red and yellow mixed; 2 bales only of

the Lima-Jamaica found buyers at Is. M. for good rolled.

CITRIC ACID, LIME JCICE, LIME OIL, TAMARINDS, CASSIA

FISTULA AND KOLA.

At the beginning of the month citr-c acid was quoted
at 2s. \d. to 2s. 4ic?. per &., which was an advance on that
of the previous month. At the close i-l ihe month it was

reported scarce and very firm at 2s. ort per 11) Lime iuice
also was quoted in the early part of the in nth at anything
from Is. id. to 2s. per gallon, accordiipg t'j ihe quality. At
the close it was stated that good pale raw .la iiaii:a could be
had at Is. 9o?. per gallon. At auction on iih llth, lime oil

was represented by 15 cases from .Martinique, all of which
sold at 2s. 9rf. to 2.-:. 10c?. per lb. for good distlled. It was
stated that privately some sales had been effected in West
Indian distilled at 2s. llic?. per tb., for h.md pre.?sed 9s. to

9s. dd. was asked. At the last auction on the 28th, 10 cases

of .Jamaica distilled were offered and h^ld afo?., 2s. lie?,

being refused. Five cases of hand pressed St. Lucia were
sold at 8s. 6c?. per lb. Of tamarinds, 3 1 cases were offered

at auction on the 28th, fair Barbados fetched 15s. at which
rate 10 barrels were disposed of; 6 barrels of Nevis were
also sold at 1 4s

,
and at this rate Tamarinds remained firm

at the close of the month. Cassia Fistila wai represented
at auction on the 28th by 23 pack iges li fair lean Java,
none of which sold, being firmly held at 22.9. 6c? per cwt.

Kola was also represented at this audi -w by 2 bags of

West Indian, both of which found buyivo a,;, '^\l. for faie

dried, and 2}c?. for dullish mouldy.
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MARKET REPORTS. Barbados.—Mesara. Jambs A.

June 27, 1914; Messrs.

London —The West India Committee Ciecular,

June 16, 1914; Me.«srs. E. A. de Pass & Co., June

5. 1914.

Arrowroot— 2jf'. t<< 4|(7.

BiLATA—Sheet, 2/7*; block, 2/0 J per ft.

Beeswax—£8 17^. '6ii. to £9.

Oaoao—Trinidad, 58/- to 64/- per cwt. ; Grenada, 51,-

to 67/; Jamaica, 51/- to 58/-.

OoFFEE— Jamaica, 45 - to 74/6.
OopRA—West Indian, £24 10s. per ton.

Cotton—Fully Fine, no quotations; Floridas, no qaota-
tious; West Indian Sea Island, 14W. to 24rf.

Fruit—No quotations.
Fustic—No quotations,
OiNGER— Dull, 33/- to 60/-.

Isinglass—No quotations.
Honey— 18/- to 32,6
Lime Jdice—Kaw, 1/9 to 21-; concentrated, £33 ,^105. tv

£39; otto of limes (hand-pressed), 8/6.

Logwood—No quotations.
Mace— 1/8 to 2/6.
Nutmegs—4id. to Gd.

Pimento— 1 jrf. to 2,'sd.
Rubber—Para, tine hard, 2/9|; line soft, 2/5; Castilloa,

1/9 per ft).

RcM—Jamaica, 2/2 to 5/-.

New York.—Messrs. Gillespie Bros., i Co., June

12. 19a4.

Oaoao—Caracas, ll|c. to 13c.; Grenada, lljc. to llAc;
Trinidad, lie. to llAc. ; Jamaica, 10c. to 12c.

Cooo-NUTS—No .[uutaticin.s.

OoFFEE—Jamaica, lOjc. to 14^c. per ft.

QiMOER—7ic. to 10c. per ft.

QOAT Skins—Jamaica, 48c. ; Antigua and Barbados, 45c.

to 48c. ; St. Thomas and St. Kitts. 42c. to 45c. per ft.

Qbafb Fruit—Jamaica, $1-25 to $3 00.

Limes—85-50 to $6-50.

Maoe—45c. to 63c. per ft.

Nutmegs—llO's, 12^0. to 12|c.
Oranges—Jamaica, 11-25 tc .?2 00.

Pimento— 3ic. per ft.

Sugar-Centrifugals, 96', 3-29c.; Muscovados, 89', 2-S5c.;

Molasses, 89', 2-64c., all doty paid

Trinidad.— Mensri<. Qoedon, Grant di Co., June 22,

1914.

Oaoao—Venezuelan. SIMO to $1130; Trinidad, $11-00 to

$11-50.
Ooco-NOT On—91)0 per Imperial gallon.
OoFFEE—Venezuelan, 13c. per ft.

OOPEA—$4-2.i per 100 ft.

Dhal—No quiitations:.

Onions—J2 W to .s2-25 per 100 ft.

Peas, Split—$6 -dO to S6-10 per bag.
Potatoes—English, $1-50 to $2 00 per 100 ft.

Rice—Yellow, $500 to $5-25: White. $5-25 per bag.
8u0AB—Ameririn crnHhed. no quotations.

Lynch dz Co., Ltd.;

T. S Garrawat <t

Cc. June 29, 1914; Messrs. Leacock iV Co.,

June 19. 1914.

Arrowroot— $3-10 to $450 per 100 ft.

Oaoao—$13 00 to §13-50 per 100 ft.

Coco-NtiTS-S17-00.
Hat—$1 60 to $1-75 per 100 ft.

Manures—Nitrate of soda, $65tJ0; Cacao mauure, $4800
to $5000; Sulphate of ammonia, $78-00 to $86-00

per ton
Molasses—No Quotations.

Onions—$2-25 ti) §2 -75 per 100 ft.

Peas. Split—$6 00 to $6-25 per bag of 210 ft.; Canada,
$4-35 to $4-40.

Potatoes—Nova Scotia, 84 50 per 160 ft.

Rice—Ballam, $5-35 to $575 per 190 ft.; Patna. no

quotations; Rangoon, no quotations.
Sugar—American granulated, $3-77 per 100 ft.

British Guiana.—Messrs.

20, 1914; Messrs.

June 19. 1914.

WiETING ii RiCHTJSR, Juce

Sakdbach, Parker ife Co.,

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free. Is. 2d;
Volumes IL III, IV, V, VI, VII, VIII, IX, X, XI and XII:—Price 2s. each

; Post free 2s. 8d, where'complete. (Ill, 2.

IV. 3; and V, 2 and 3 are out of print.)
Volume XIII, Nos. 1 2 and :] No. 4:—Containing Papers on the following subjects: —The Windward and Lee-

ward Islands Con.'^idered in Relation to Forestry, by Francis Watts, C.M.G., D.Sc, F.I.G., F.C.S.;
Stomatal Characteristics of Varieties of Sugar cane, by W. R. Diinlop; Cane Syrups or Fancy Molasses,
by H. A. Tempany, R.Sc, F.I.C.; Report on the Prevalence of Some Pests and Diseases in the West
Indies during 1912, by H. A. Ballou, M.Sc; Recent Trials with Cotton in Grenada, by Gilbert

Auchinleck, B.Sc, F.C S.; A Plea for Citrus Cultivation in St. Lucia, by A. J. Brooks, F.C.S.; The
Tuberculin Test in the West Indies, by P. T. Saunders, M.R.C.V.S.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy. Those mentioned in the following list are still available; the rest are out of print.
Sugar Imdcstry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.
In 1900. No, 3, price 2d.; in 1901, No. 13, price 4(i.; (17) General Treatment of Fungoid Pests. Price 4(i.

in 1902, No. 19, price 4rf.; in 1903, No. 26, price 4d.; (18; Recipes for Cooking West Indian Yams. Price 24.
in 1904, No. 32, price 4rf. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.
in 1903-5, No. 40, price 6d

;
in 1904-6, No. 44, price 6rf.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1905-7, No. 49, price 6d.
;
in 1906-8, No. 59, price 6d.

; (35) Information in regard to Agricultural Banks. Price id.
in 1907-9, No. 62, price 6d.

; No. 66, price 6rf. (37) Cultivation of Oranges in Dominica. Price id.

Seedling and other Canes in the Leeward Islands, (41) Tobago, Hinta to Settlers. Price 6i.
In 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1902-3, No. 27, price 2i.; in 1903-4, No. 33, price 4rf.; tions. Price 24.
in 1904-5, No. 39, price 4rf.; in 1905-6, No. 46, price 4rf.; (54) Fungus Dise.ases of Cacao and Sanitation of Cacao Oroharda.
in 1906-7, No. 50, price 4d.; in 1907-8, No. 56, price id.; Price id.
in 1908-9, No. 63, price 6rf.; in 1909-10, No. 67, price M. (55) Millions and Mosquitos. Price 34.

Manurial Experiments with Sugar-cane in the Leeward Islands, (58) Insect Pests of Cacao. Price id.

in 1902-3, No. 30 price 44.; in 1903-4, No. 36, price 44.; (60) Cotton Gins, How to Erect and Work Them. Price 44.
in 1904-5, No. 42, price 44.; in 1905-6, No. 47, price 44.; (61) The Grafting of Cacao. Price 44.
in 1906-7, No. 51, price 44.; in 1907-8, No. 57, price 44.; (65) Hints for School Gardens, Fourth Edition.
in 1908-9. No. 64, price 44.; in 1909-10, No. 68, price 44. (69) Hints to Settlers in St. Lucia. Price 64.

Sugar-cane Experiments in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price Is. 34.
in 1910-11, price Is.; in 1911-12, price Is. (72) Lime Cultivation in the West Indies. Price 94.

General. (73) Root Borers and other Grubs in West Indian Soils,
and 22 Scale Insects of the Lesser Antilles, Part I. price Price 64.

44.; Part II., price 44. (74) Cotton Cultivation in the West Indies (in course of prepar-
ation.

The above will be supplied post free for an additional charge of id. for the pamphlets marked 2d., Id. foi those

marked id., and l^d. for Nos. 40, 41, 44, 4.5, 49, 59, 63, 63, 67 and 69. 'Postage for No. 71, id.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The 'Agricultural News' contains extracts from oflBcial correspondence and from progress ard

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

3i. 2d. per half-year, or 4s. 44. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, aa

isaned—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumea

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents
All applications for copies are to he addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :

—
London: Messrs. Dulau & Co., 37, Soho Square, W. St. Vincent: Mr. -J. B. Bonadie, 'Times' Offics.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewatee, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

5rt<»sA Guiana .-The 'Daily Chronicle' Office, Georgetown. AnugxM: Mr. S. D. Malonk, St. John's.

Trinidad: Messrs. MuiR- Marshall 4 Co., Port-of-Spain. St. KiHs : The Bible and Book Supply Aqbntt, Basseterre,

Tobago : Mr. C. L. Plaobmann, Scarborough. JTtvii .- Messrs. Howell, Bros., Charles^.own.

Grenada : Messrs. Thos. Lawlok & Co. St. George.
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THE BEST MANURES FOR COLONIAL USE
_i<iL._E^ Ji

Ohiendorff's Dissolved Peruvian Guano—For sugar-cane and general use

OhlendorS''s Special Sugar-cane Manure

OhIendorS"'s Special Cocoa Manure

OhlendorS's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades,

Potash Salts, Nitrolim and ail other high-class Fertilizers,

4FPLT TO LOCAL AGENTS OK DIllECT TO :—

THE AMGLO-OONTINENTAL (LATE OHLENDORFFS) GUANO WORKS,

London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

ASK u;
FOR

nrOMATlON ON Ti OPICiL A&aiGULTUKE,

We don't know it all, but we are in touch with the best thought ;ind prattice throughout
the Tropical World. Send for Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants

Orange

Pine-apples

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE WORTH READING AMD WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

2, St Viflcent Street,

Port-of-Spain,

Trinidad.

printed at Office of Agricultural Reporter, 4 High Strett, Bridgetown, Barbados.
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDI
TO

Panama Canal, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & La Guaira : and Demerara),

Puerto Colombia. Cartagena, Colon (for Panama Canal and Pacific Ports), Jamaica,
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central factories: they ileal also with trade statistics,

official correspondence and legislation relating to the

diseases of plants and animals, and with a laroe nunihor

of other niattei's that are more than merely interesting

to the planter and agricnltiiral scientist. The litera-

ture, therefore, should he found in the general lil)rarii>s

of the offices referred to, and in the Public Libraries.

In these latter institutions, it is ti-ne tliat thv Depart-

ment's work is now carefully recorded, but it was

only after some amount of ti-ouble that this wa.s

brought about. With regard to the ])reservation

of agricultural literature generally in the above men-

tioned (jffices and institutions, the advocacy which

this article puts forward may well be e.xtended to

include the proper cai-e of literature received from

otitside sotirce.s as well, including the ptiblieations of

other agricultui-al departments, foi' a considerable

amount of extei-nal literature of this kind i.s in circu-

lation in thosi' islands.

It may help to ihi\f home the wasteful nature

and irrationalism of the neglect under consideration, if

We piiint otit that on frequent occasions this Office

has received letters of enquiry on technical matters the

answers to which resolve them.selves into nothing more

than a copy of information presented in a pre\ious

number of the Agricultural News or Ifest Indian

Bulletin. This demonstrates on the part of our corres-

pondents either failure to make use of the indexes

to the above periodicals, or else displays the feet that

the \olumes of the journals in their possession

are not complete. Unnece.s.sary correspondence of this

kind involves much unnecessary work, and is simply

dui:- to failure to take full ailvantage of the Depart-
ment s publications.

it is from the practical standpoint that the planter

lo.--e^ by his neglect to care for a free and efficient

libiary. On the estate, for instance, a pest may make

its appearance quite unexpectedly; but in all probability

its description and name and treatment are to be found

in the Department's literature, A few minutes search

amongst a complete set will reveal the desired informa-

tion, and not infrequent!)' be the means of .suggesting

innnediate action that may turn out to be of no little

value, pending the special advice of the Government

Entomologist or Mycologist. And heiv it should be

.state<l that, in the case of the Windward and Leeward

Islands where in most cases specialists are not resident

on the spot, scientific information presented by them in

the Department's literature is vastly more important

to the planter than if these investigators were always

available personally. The .same thing holds good in

botanical and chemical matter.s, and it in cJearlj in the

intei'est of planters in places where expert advice is not

immediately ol)tainable to do their utmost to iliake the

greatest use of literatiu'e, to edticate themselves so that

they can apj)ly the information it contains, and to

look after this literature carefully in order that it maybe
a\ailable at any moment when it may be required.

SOIL IMPROVEMENT.

THE LIMING OF SOILS IN THE TROPICS.
One of the prinoipiil rea.son.s why it ha.s lieeii found

ditticult to give advice in regard to the desiral>ility of liming
soils in the Tropics is aft'orded by the scantiness of

exact information and the circumstance that lime in the

soil hastens the decompo.sition of organic matter, the supply
of which, tinder most estate conditions, is', limited. But

apart from these important theoretical considerations there

are the results of actual trials with lime on tropical crops,

many of wliich have been discouraging and, in some cases,

contradictory. With a view to asceitaining in a general

way the extent and efficiency of availalile information in the

liming of soils in the West Indies, various authoritative

references on the std>ject have been e.xamined, and this article

is the outcome.

It is not consiilercd iicces.sary to enter into tlie well-

established facts concerning the chemical, biological and

physical action of lime on .soils in general. This information

can be readily obtained from former volumes of the Agricul-
tural A'eivs. It will be well, however, to state that iu tlii.^

article the term 'lime' is used to represent slaked lime (C'aOH);
the unhydrated oxide is referred to as (juicklime (C'aO): and

limestone as carljonate of lime (CaCO.. ).

It is piopo.sed to discuss first the results obtained with

lime in actual trials witli cidtivated crops luider field

conditions.

EXPERIMENTS WITH LIME IN THE WEST INDIES.

Most of the West Indian investigation work on liming
the soil has been carried out in British Guiana, the Leeward

Islands and .lamaica. In the first named colony (see West

Indiav Bulletin, Vol. .XIII. No. 2) it has been shown that

'there is a great loss of "available" lime from the .soil of

limed sugar-cane plots, tluc mainly eitlier to loss by surface

wa.shings, or to the lime being carried into the deeper layers

of the soil, or to a large proj)ortion of tlic lime heiTig retained

in the soil in the form of silicate.

'The use of lime residtcd in largely increasetl yields

during the earlier years of the trials. But whether or not

its use res\tlt.s in profitable increases dejiends on the jjrice of

sugar. Its action is principally mechanical in imj)roving the

texture of the land, and it is a question of nuich importance
whether tliis eti'ect could not be obtained more profitably, and

at a lower cost by the use <:>f light ploughs or cultivators.'

As i-egartls the ett'ects of lime on sugar-cane soils in the

Leeward Islands, we have the evidence afforded by the results

of several series of trials carried out during 1902-5

and described in the Reports on .Sugar-cane Experiments in

the Leeward Islands for the years mentioned. In these reports

such observations as the following appear: 'The plots receiving

lime [in St. Kitts] gave smaller returns than the plots not

receiving lime. Small quantities of lime thus a]3plied

do not appear to have any manurial value.' Again
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in tlie case of Antigua wliere tin- soil is such that

considerable benefit might be anticipated: 'There was an

increase of 293 Bb. of sucrose on the plots receiving loO lb. of

lime, but no increase f)n the plots receiving 300 B). of lime.

The use of lime in these small amounts appears to be without

influence.' It should lie oliserved that small dressings were

applied; larger applications would iloubtless have a consider-

able beneficial action cm the meiliaiiical conditions of

lieavy soils.

In the i-ase of Jamaica, the l)e|)artment of .Vgriculture
obtained a few year.s ago more promising results than were

got in the Leeward Islands. It is .stated in the Journal of
the Jamaica Agricultural Society (.May 191 + ) that the

application of lime to sugar-cane soils was found tf> be

actually remunerative, but one has to be careful in accepting
this statement as being one of general application, even

for Jamaica.

From time to time small trials have lieen made with lime

as a fertilizer for grounfl nuts and other provision crops in the

AVe~t Indian islands. l)ut in nearly ever}' case the re.-ults

liavi; been inconclusive.

SOURCES OF LI.MK.

It is possible that certain well defined cases exist where

the ap[)lication of lime owing to the physical condition of the

soil is very desirable, but neglected be<-ause of difficulties in

indcuring the lime. In the West Indies limestone is fairly

generally abundant and in many jilaces kiln-buiMiing is a local

industry. In districts where lime cannoi be readily olitained,

limestone might possibly be ground on the estate l\v means
of a machine such as that descrilied in the Afiiicultural

Nevf, Vol. XII, p. 223. A still better jmicedure wi>idd lie

to niaiuifacture cjuicklime in a rotary kiln.

It is a fact of some imjxirtance that lime is not sf>

inexpensive as many may imagine. In Jamaica for

instance, a barrel of dry (temper) lime weighing 220 lb. costs

in King.ston 4s. though it can be bought on the spot in the

conntr}' for Is. to Is. (Jrf. This has been mentioned to show
that the cost of the material and its application may form
a deterrent to its employment even if doing so .seemed theoret-

ically desirable. It should be added that lime is employed
moiv (iften than ground limestone because lime has a more

]iriniounced flocculating effect on day .soils, and, therefore,

'lii;litens' them more readily.

Sl'KCI.VL EFFECTS OF LIME.

Recent research has considerably exteudeil our knowl-

tdge of lime as a factor influencing biological changes in the

Soil. \Vt)rk at Kothamsted has shown that the addition of

small ((uantities of (|uicklime to soils stimulates general
bacterial growth, but large quantities cause a depre.ssion and

a destruction of <'ertain large ])rotozoa aiid finally a cessation

of all biological processes. When lime is converted into

carbonate or combines with soil eonstituent.s, there is a great
increase in the number of bacteria and an acceleration of

animonification. But it is probalile that the benefit of

lime is more physical than chemical, through the floccu-

lating action and consequent improvenieitt of soil permeability
to the circulation of air and water. In consitlering

the biological effects of quicklime, the value of this

sulistance as a sterilizer in the case of certain root

diseases of plants may be noted, e.g. root disease of cacao

caused by Rosellinia sp. Lastly there is the interesting

xiliservation made in Jamaica that the presence of lime

jirolongs the \egetative period of the sisal hemp plant, i.e.

retards the time of poling. This is of significance in consider-

ing the a])plication of lime to soils with a view to its.

influence on the habit.s of cultivated plants.

Of more theoretical than practical interest is the con-

clusion arrived at at Kothamsted, that certain bacteria can

o.xidize calcium oxalate to calcium carbonate in the .soil if the

lack of other food makes it necessary for them to employ it

in imtrition. There is also of interest the recent work on the

calcium-magnesia ratio in the .soil. But these matters do not

help us in coming to clear decisions as to when lime should

be apjilied to the .soil. It will be evident that the whole

subject requires revision experimentally ami is one to which
the attention of experiments station workers may well be

<lirected. For the present no general principles can bfe

laid down for tropical .soils as a whole. Each particular area

will demand local investigation until more experiments have
been made in different places and the results from them

brought into better agreement.

AGRICULTURAL CO-OPERATION.

IMPROVEMENT OF RICE IN MADAGASCAR.,
In Madagascar, according to Diplomatic nnd Consular

Beports, No. 3186 Amiual Series, the Government of the

colony during 1912 .started experiments with selected seed

rice on land owned by natives who ha\e entered intfi an

agreement to co-operate. Under the terms of this agreement
the Department of Agriculture supplies to each native

a certain (juantity of the .selected seed and rice which the

latter undertakes to plant as directed, the Government agree-

ing to purchase the first year's crop at 50 per cent, over the

cost of production. The crop thus purchased will be divided

into two equal lots, one of which will be handed oyer to th.e

natives bj- whom it was grown for the purpose of planting
out a more extensive area the following year; the other lot

will be distributed among planters wlio may be willing to

accept it on similar conditions. In order to encourage th.e

parties thus co-operating with the administration, to plant

exclusively the seed rice [Wfivided, lionuses will lie offered in

cases where the area set apart for the improved cultivation

has been entirely planted with the ri('e provided by the

Government. In this way it is hoped that a more uniform

grade will be eventuallv obtained.

Agricultural Credit in Trinidad.—The question
of Agricultural Banks is still being cUscus.sed in Trinidad..

It is stated in the Proceediwis of the Agricultural

Societij of Trinidad and Tobago for May 1914, that an

interesting paper was recently read by the Secretary of

the Mayaro District Agricultural Soiciety on the subject of

agricultural credit schemes. The writer's remarks were-

warndy in support of the movement and detailed operations
of a hypothetical country liank wei-e outlined to show how

advantageous these institutions would be to rural commu-
luties where the people are under the thumli of the money-
lender.
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FRUIT AND FRUIT TREES.

NEED FOR THE CLASSIFICATION
OF MANGOES.

It ha.s frequently been poiuteil cnU in this journal that the

application of science to tropical fruit has been largely neg-

lected compared with the systematic attention given to fruit

grown in temperate countries. This has been due largely t(.i

the unimportance, until receiit years, of tropical fruits in the

world's commerce, and to the extensive areas over which the

different varieties and species of any particular fruit are

scattered. In the case of the banana, pine-apple and coco-iuit,

which have of late years formed tlie basis of enormous

industries, a considerable amount of attention has been given

to the classification of the best varieties, but even as regards

these fruits, a great deal remains to be done before the

large number of different forms are convenie7itly systematized.

In the case of the mango much less work has lieen carried out

in this direction, and therefore, particularly welcome on this

account is the paper recently published by Mr. F. W. Popenoe

describing a Ijasis for the future classification of the mango.
It is suggested that greater care should be given to the

description of the fruits of different varieties. The mango
fruit possesses certain characteristic features which are different

and constant for the several varieties. Of these features, the

cavity at the base of the stalk, the dorsal shoulder and the

ventral shoulder each side of the stem are important character-

istics, whilst equally worthy of observation are the ventral

edge of the seed and the apex and what is known as the beak

of the fruit—the point on the ventral side at the base of

a mango. After giving an outline of the basis on which the

fruit should be fully described, the author puts forward the

ff)llo^ving suggestions as regards the classification of the

mango in general:
—

'An accurate and systematic classification fif varieties is

at present one of the greatest desiderata in connexion with

mango culture. There seems to he ample basis for a classifi-

cation by natural characteristics, in which, could all named

varieties be included, their relationships would be vividly

brought out, and the synonomy established of many consid-

ered distinct.

'The principal obstacle confronting such a work is the

widespread distribution of the mango, making it impossible
to gather together all varieties' for study and comparison.
There is no reason, however, why a dassificatory .system could

not be formed which could be applied by each pomologist to

the varieties of his particular region, when a collaboration of

the various investigators would bring together the fragments
and produce the desired result. At ])resent our knowledge
of the mango is so elementary that no satisfactory system
of classification can he drawn up, the subject requiring much
more study and investigation than have so far lieen given it.

'Recent investigations seem to indicate that all mangoes
can be divided into two classes, nionoemliryonic and polyem-

bryonic, which in a classification might form the first great
division. The Indian mangoes as a rule appear to be

monoembryonic, while those in the Philippine Islands as well

as some now grown in Florida, ilexico and the West Indies,

are polyembryonic. The polyembryonic varieties have the

characteristic of reproducing themselves fairly true to type
when grown from seed, by some authorities believed to be

due to the fact that the emliryos are adventitious and not

formed from the germ cells in the ovary, i.e., they are not

the product of the fertilization of tlie ovule, as is the single

plant produced from the seed of the monoembryonic type,

whose progeny is variable.

'Following the division into two primary classes might
come the subdivision of each into distinct races or types.
Indian horticulturists already recognize a number of more or

less distinct types, .such as the Langras and ilaldas, each of

which include a numljer of closel}' related \arieties, having
in common certain characteristics which prove their altinity.

Maries divided the mangoes of his acquaintance into four

classes—Bond)ays, Maldas, Langras and Budayas; Rolf.s

divided the mangoes of Florida into seven groups, while

Wester has found three distinct types in the Philippines.

Many so-called \'arieties are in reality races or types enilirac-

int; a nundier of verv closelv allied forms.'

SUGAR INDUSTRY.

RESULTS OF THE ST. CROIX SUGAR-
CANE EXPERIMENTS.

Tables setting forth the results of the experiments with

new varieties of sugar-cane at the Agricultural Experimenl>

Station, St. Croix, D.W.I., are pulilished in the St. Croix

Ai<is for May 30, 1914. Again it is a matter of interest to

observe how little reliance can be placed upon the results

which a new variety of cane gives in its first and second years
of growth. The only 191 2 seedlings which came within the

first ten in that year and have retained their po.sition in 1913

and 1914 are Nos. 12-1, 12-2, 12-4, and 12-fi. Cane 12-11

has done well in both 1913 and 1914; it has headed the list

in 1912 and also headed the list of 1912 seedlings planted in

May 1913. Canes' 12-34 and 12-48 are interesting on

account of the very high yield which they have given this

year, the former having produced cane at the rate of 60 tons

per acre and the latter at the rate of over fiO tons per acre.

Last year these two canes took cpiite a low position.

An interesting observation was that which showed, in

the course of the experiments, that duplicate plots of the

.same variety gave the same yield of cane though the number

of stools in the duplicate plots differed considerably. Another

point of interest is the fact that there is a wide variation in

the amount of juice expres.sed from the different varieties

of cane by the laboratory mill and the wide variation in

the richness and purity of the juice (jf different varieties.

This is well exhibited by the results obtained with SC 12-41

which, while taking the tenth place in point of tonnage, takes

the first place in point of sugar yield yer acre.

For fuller information on the subject of these interesting

experiments the reader is referred to the Official Report of

Dr. Longfield Smith, Director of the St. Croix Department
of Agriculture.

Growth in the Application of Polarimetry.—
In recent years there has lieen a rajiitl

extension in the

employment of the polariscope for commercial |jurposes and

the Louisiana Planter (June 6, 1914) states that the United

States Department of Commerce has found it necessary to

revi.se Circular No. 12 dealing with the basic principles of

modern polarimetry. The preceding circular has been enlarged

by a resume of the work done at the Piureau of Standards

and elsewhere. The publication deals further with the various

scales, French, German and international, with light sources,

various minor apparatus, the testing of raw sugars, the mixing
of samples, the determination of moisture, the use of the
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ivfnH-touieter, e.stiniates nf rt'duciiij; suli.stances, aiul a large

iininUer of other matters. The Look ought to lie in the

])o,sse.ssion of every practical chemist, and can lie obtained

t'lom the Director of the Bureau of Standard.s, De|)artiiieiit
of

Commerce, Washington, D.C.

American Molasses in Europe. —The same issue

of llie Liiuiwina Flntiti^r rc|iort^ thai American lilackstra|)

molasses is regularly imported into Liverpool to lie used iis

a stock feed, and fetches about 91c. per 112 Iti. .\ steamer

arrives in IJverpool at intervals of about one month from Cuba

carrying a cargo of mola.sse.s in tanks an<l this Cuban mola.sses

generally brings 97c. per 112 B). As a feed for .stock the

molasses is generally mo.st in demand during winter time

when artificial feeding is needed most. During 1911 and

19rj, the imports of Culian molasses for distillers'

use anil as feed for stock was valued at $700,000. The

imports for 1912 was valued at slightly over .'?1,0(1(I,0()().

I'or the same two years the I'nited States imports into Liver-

po.ll were worth .'*21(),(«l(» and .•*219,0()0 re.spectively.

The Sugar Industry in Australia. The .May
issue of ilir Aii!-lrali<iii Swiur Inmnat biiiig>out the ititerest-

ing point in an article on potash manuring, that the economic

advantage of growing a big crop is that it enables a maximum
return from a limited area of land and reduces labour

troubles owing to the fact that cutters are not as likely to

take on work with a light crop as they are with a heavy one
of from 'M) to 40 tons per acre.

• )n another page in this journal a short article deals

with experiments with canes from Louisiana and Triniclail.

As a matter of fact .several of the varieties which the Austra-

lian Svijar Journal calls Louisiana varieties have simply
been obtained from that State and weic originally raisiMl in

Dcmri;ira and Trinidad,—for example D.117, D.(i()-f, and
'I". I'll. T.L'll seems to have done satisfactorily, having

given 20,1)91 canes per acre weighing 39'7 tons and

yielding ."):! tons of sugar per acre .V variety i-alled

Cassilis gave a yield of 40'4 tons per acre and (Ml tons

of sugar.

RUBBER GROWING.

RUBBER IN BRITISH GUIANA.
The following arc tin- eoiiclusioii.s arrivod at 1)V

IVIr. ( '. K. Ruicroft, M.A., Assistant Director of Scielici'

anil .\i;iicultuio, British Oiiinna, in regard to thv

ilrvclindociit of iiil)l)rr gfovving in th.-tt Colony:
—

There are two primary factors which operate in tlie

eultivation of I'ara rubber, viz., the cost of bringing areas to

maturity and the future cost of production |M'r lb. of dry
rubber. That the former can be effected in this country so

as to compare not unfavouralily with other parts of the world

there appears to be sufficient data in the above re]X)rt to

indicate. With respect to the latter there are no actual data

available from which to judge. What is at my dis|iosal
indicates that the cost of production will not be heavy. The
low cost of supervision as com])areil with other rubber-grow-
ing countries and the health of the laliour force are factors

which are in favour of a reasonable cost of production of

ruliber in the colony. It nuist be borne in mind that the

dominant factor in proibntiun is the cost of tapping, a factor
in which organization jilays a most important part. The
utilization of women and rhildreen to do this work will

naturally lessen the cost of collecting tile rubber. It is not

likely that the co.st of production of a pound of dry ruliber in

this colony with the present cost of labour, can reach as low
a figure as Ific. the cost estimated for some of the better

])lantations in Sumatra and the lowest which has to my
knowledge yet been given in any part of tlie world. Hut
there is every reason to suppo.se, with a market price for the

raw jn-oduct of 48c. (2s.) a pound, that under proper
supervision Para rubber can be cultivated in this colony at

a fair protit. The relation of supply to demand and of the

(jnality of plantation to wild Para rubber are the two factors

which will govern the price on the market in the future; and
there a])pears to be a consensus of opinion that with a price
of 4Sc. (2s.) a pound jtlantatiou rubber might be utilized

for |)iu'poses for which it has hitherto not been employed and
which will considerably increase the demand for the product
in the future.

The extension of the rubber industry of British Guiana

may be etlected by two sources: (1 ) the utilization of local

capital, and (2) the introduction of foreign capital. The
foiiiier is more likely to ojjerate in the direction of the con-

version of previously existing cultivations into ruliber cultiva-

tion.s. The latter may be utilized in this way or may be
directed towards an extension of the area under cultivation

in the cciluny, viz., the conversion of original fore.st into

rubber cultivation.s. The conversion of existing areas of sugar
into rubb.-r cultivation, a practice which has lieen extensively

iiiiplovrd in N'ortli Perak and Province Wellesley (Malay
Peninsula), is receiving attention by one private firm. Here, in

addition to Para rubber other permanent crops are there being

planted iji an existing sugar cultivation with the olyect of

retaining the sugar oidy until the other crops are matured.

The employment of foreign capital to convert a previously

existing cultivation of coffee, cacao and frint trees into

a rubber cultivation is in ojjeration on one property. While

in another case an extensive area is being tleveloped from

original forest by the employment of foreign capital. These

threi- enter])rises nnist bi' watched with considerable interest.

It is jirobable that the establishment of rubber planta-

tions by maiuifactnrers of prepared rubber goods will at somti

future time be taken
ii|i

on a larger scale than has hitherto

been done, tnore particularly if the quality of plantation

rubber can be made toaiiproximate more closely to that of the

wild Brazilian product. The proximity of British Guiana to

tlie princiijal market for rubber, the United States of America,
should otfer inducements to the introduction of capital from

the I'nited States for development of rubber in this colony.

For this reason the oidy existing enterprise of this nature in

the colony must be regarded with special interest.

.\ useful article appears in the Barbados Education

Gazette for .lime 1914 in explanation of the meaning of the

term (onnage' as applied to steamship.s. Reference is made
to ili.^placeinent tonnage which means the actual weight of

water displaced by a vessel when she is leaving port fully

laden. Gross tonnage is explained as the cubic contents of

a vessel's interior: whilst net registered tonnage represents

the actual capacity of a vessel for carrying cargo, and it is

on this register that all ship's dues are levied. Besides these

uses of the word tonnage, there is the 'measurement capacity'

and the, "dead weight capacity' both of which have special,

signiticaiices in marine commerce.
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COTTON.

Barbados 17 Id. to

to IKd. and a few

Froh^t &r C'l)., on

for the wet-k

WEST INDIAN COTTON.
Messrs. Wolstenholnie and Holland, of Liverpool,

write this fortnight as follows, with reference to the sales

C)t West Inilian Sea Island cotton:—
Since oiii' last report about 140 l>ide.s of A\'est Indian Sea

l.sland cotton have been .sold at prices langing from 17rf. to

\9d., and values are without change.
The bn.sine.ss include Anguilla ISt/.,

ISt?., St. Vincent 19(/., St. Martin I'd.

St. Kitts at \f>i.

The report of Messrs. Henry ^^'.

Sea Island cotton in the Sotithern States,

ending Jane 27, is as follows:—
The sales since the 6th instant here were limited to 6

bales, being a small lot oft" in preparation, which was bought
on private terms on account of a Northern Jlill. The unsold

stock here is redu.ced to two planters' crop lots, viz.: 40 bales

Reliance, held at 30c., and -50 liales Little Bobs, held at 28c.

There is some demand for these cro|is, but at jiriees lielow the

liews of the planters.

This report shows that the total export of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to Jtine 27, 1914, wen'

4,3!)1 bales, (i,S08 hales, and 4,0!M hales, respectively.

LITTLE-KNOWN COTTON-GROWING
AREAS IN FOREIGN COUNTRIES.
The notes on which this article i.> liased have lieen

derived from information distril>uted tluough a considerable

numlier of the mure recent Dijj/omatic a)id Consular Bcports
issued liy the Foreign Office of Great Britain. The facts

presented are likely to Ije of some interest since they deal with

areas that have not up to the present received much atten-

tion in the Ai/ricultaral Kews or in journals of a similar kind.

GREECE. In the Piraeus district of this country the Gov-
ernment has been encouraging for the pa.st three years the

cultivation of Egyptian cotton, as this kind grows in Greece
for the most part without irrigation. Ex])eriments that have
lieen carried out show that as a rule the season is too

shc)rt for cotton growing but with proper manuring and sowing
at the earliest i)ossil)le date, satisfactory results have been
obtained. The e.\tension of the irrigation scheme is likely to

stimulate the production of cotton in this district.

In his report for tlie ,year 1912 on the trade and agri-
culture of Thessaly, His Majesty's Consul states that during
that year 5,590 cwt. of cotton was produced.

TUNIS. The attempts to grow cotton in this North
African regency have not been very .successful. Constant

droughts, the absence of re.serves of water under the surface

of the soil, as also of irrigation works, .seem to indicate that,
in present conditions, the cotton plant cannot find the .suste-

jiance necessary to its good and plentiful development.
CHlN.'i. One of the most important cotton-producing

provinces in China is Chekiang. The sowing of cotton

liegins at the end of the spring. The ground is loosely dug
and divided into long beds .some 14 inclies wide and the

.seed is sown in parallel lines 4 inches apart. Away from
the sea-coast the .seed is previously soaked in salt water
bnt along the border this is unnecessary. The croji
is ])icketl at the beginning of the autumn and is

said to average from SO to 20U cattels per mow accord-

ing to the season. The extraction of the .seed is generally

jierformed with .Jajjanese gins but the jiacking process is very
jiiimitive, the lint being stam[)ed into liags under the feet of

men. The chief market for locally produced lint is in

Shanghai and Japan.
Cotton is sometimes watered or shijjjjed in wet weather

to increase the weight, but the Cotton Guild is vigorou.sly

enforcing regulations forbidding such mal-practices.
Some twenty years ago, in the vicinity of Yuyao, an

experiment was made with American cotton seed, lait proved
a failure, the pods of the variety used turning up and rotting
with the rain, whereas the Chinese variety turns down, thus

shedding the water. It is suggested that it might be worth
while to repeat the experiment with dift'erent varieties of

American and Indiaji seed, utilizing modern methods of

jilanting and cultivation.

In the report for the year 1912 for the trade of

Shanghai it is stated that the cotton crop was a very large

one, )>ut luisiness with foreign markets is very difficult owing
to the high rates of exchange and especially l)ecauseof the mal-

practice of watering the cotton which as ^^e have seen is

typical of the cott'in business in Ningpo. The Cotton Anti-

adulteration Association is making vigorous ett'orts to put
a sto]) to the mal-practice.

NEW CALEDONIA. It is Only a few years ago that cotton

growing was started in New Caledonia, but it is already
a tloiu'ishing industry and promises to assume inij)ortant
dimensions. The progress has been rapid as is shown by
these figures representing the value of the exports since 1908:

£44, J275, £858, £,3,6.33, £1.5,536. The quality of this

cfitton is stated to l;)e good anil in 1912 it was quoted on the

Ha\re market at from Is. Id. to 2s. per kilo. A small con-

signment was recently sent to Liverpool, and is reported to

have l)een sold at a higher price than the maximum paid at

Ha^•re. The jjrice paid to local planters is 50c. per kilo,

unginned. The present area under cotton is estimated at

just under 2,500 acres. It is suggested that the outbreak of

a disease of coffee has provided a great stimulus to the pro-
duction of cotton and it is predicted in the report that in

a few years cotton %\ill liecome the staple agricultural product
of the colony.

BRAZIL. Sao Paulo is the most favourable zone for cotton

growing in the South American Kepulilic. The best areas seem
to lie in the vast region crossed by the Sorocabana railway.
The l'|iland cotton known also by the name of Paulo is stated

to be the best and most suitable for local cultivation.

Cotton at the International Congress.—The
Maiirhester Courier for June 24, 1914, gives a short review of

.Mr. Hutton's paper read before the International Congress of

Tropical Agriculture, on the work of the British Cotton

Cirowing Association. Mr. Hutton, who is Chairman of the

Association, pointed out that India, Uganda and Nya.saland,
West Africa, the Anglo-Egyi)tian Soudan, and the West Indies,
are the best fitted areas for j)ractical developments. The

prf)l)lem differs in dift'erent countries. In India a better

quality of long staple nuist be procured such as the West
Indies can produce. On the West Coast of Africa transport
and connnunication in general are a handicap, and the .same

thing, to some extent, holds good for Nyasaland. Great

prospects lie before an aiiprcciable increase in the amount and

quality of cotton grown on the Gezira Plain in tlie Soudan.
.Mr. Hutton was of opinion that there is enough suitable land

in the British Empire to supply the quantity and quality of

cotton required by the textile trade of Lancashire.
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Recovery from Injury by Wind.

THE CONCENTRATION OF LIME JUICE.
-Mr. (i. A. Joiie.s, As.si.staiit Cnnitor of the Butaiiical

Gardens, Dominica, lias foiwardei I through the Curator,
Mr. .Joseph .Jones, a meinoranduni in whieh the table of ivdcu-
latious made by Mr. Macintyre of Duniiniea in 1912 and
pulilislied in the West Indian Bulldin. A'ol. XII, in regard to
the economical point of concentrating lime juice at values of
£15 and £18 10,«. per pipe, has been extended in order to
inckide the price of concentrated lime juice ruling at present,
the highest quotation for which was £41 Ia«t month.

In employing tlie table it should be rememljered that
these calculations are based on Mr. Macintyre 's deter-
minations of the loss of citric acid when concentration takes

place in tayches heated by direct fires. Recent information
obtained in the working of the steam concentrating plant
installed liy the Government of St. Lucia and worked by the

Agricultural Dejiartment, leads to the view that wlien concen-
tration is efiected in steam-heated vats, the lo.ss of citric acid
is oidy about 3 per cent, even when concentrating to about
107 oz., per gallon. At this concentration Mr. ilacintjre's
figures show a loss of 11 per cent, by destruction. These
figures are exclu.sive of mechanical losses in straining, handling
aufl storing.

A\Tiile the following talile will be of great interest in

connexion \vith lime factories in Dominica where concentra-
tion is carried on in fire-heated tayche.s, it has no bearing on

Fi. 1. Healthy Llme Tree Developed fko.m Base

OF Old Tree Blown Do\\x by Wind.

Degree of concentration.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this immbei' deals with the care of

publications, and points out the advantages that maybe
obtained in official quarters as well as on estates bv

utilizing properly filed literature of this and other

departments for purposes of refeivnce.

( )n page 22(1 appears iui article on tiie liming of

Soils in the Tropics, that brings out the necessity for

more investigation into this important subject.

The notes on the sugar industry, on pages 228 and

22U, deal, among.st other matters, with the resiilts of the

St. Croix siigar-cane experiments, lit! 8.

Under the heading Cotton Notes, on page 230, will

be found an article of .some general interest containing
information on cotton growing in foreign countries.

New facts concerning the concentration of lime

juice are described on page 231, which is devoted to the

general .subject of lime cultivation in the West Indies.

A note on the International Ti-opical Pi-oducts

Exhibition and Congi'ess appears on j)age 233.

In.sect Notes, on pages 234 and 235, deal with
insect pests of sugar-cane in British Cuiana.

The notes under Students' Corner, on page 237,

comprise a discu.ssion of the an.swers to questions that

appeared in the last issue of this journal.

Fungus Notes, on page 23M, deal with a new l)ut

larndess fungus on lime leaves.

Hedychium Coronarium in the West Indies.

( 'oTisideiable interest was aroused at the beginning
of I!>13 through the appearance in the Kew Bulletin
of an article which showed that fibre can be obtained
from the ginger-like plant, Hedi/chium coromirium,
finer anfi stronger than ilanila fibre and capable of"

making paper of ,special (piality. This article was
abstracted in the Agricultural iVews for January 18,

1913, and the subject was again referred to in this jour-
nal on June 21, 1913, in reference to the fact that in

Queensland sisal hemp was stated to have proved as

successful as twine for reapers and binders as Manila

hemp for which fibre from Hedychium was thought
to be the only known substitute.

The interesting plant under consideration is well
known in the West Indies, and is in fact a common wild

plant along the banks of streams in many of the islands.

In British Guiana, the interest sht>wn in Hedychium has
l)een of a practical kind. In the recently i.ssued number
ni' Kew bulletin of Miscellaneous Informatiun.A note

appears on successful results which have been obtained
from an experimental planting of Hedychimn in British

Guiana. 'The first planting of Hedi/cluum coronariuin
has produced 28 tons of stalk and leaves per acre as
a five-months ci-op on dry land. On irrigated land (rice)
the first tiials have failed. On the tidal parts of the
rivers above the l>rackish water sections the Hedychium
grows on swampy land submerged twice in every
twenty-four hours with great vigour, the stems attain-

ing a length of () feet 6 inches as compared with from
2 feet (i inches to 3 feet on dry soil.'

It may be of interest to add that the same i.ssue of
the Keiv Bulletin contains another article on this

notable species as regards its production near Calcutta.

It is Concluded that Hedycldum coronarium will yield
fibre of good paper-making qualities from whatever part
of the World it is gathered and that any differences

which may be met with must be attributed to lack of

unifoiiiiity in the prepaiation of the raw fibre prior to

shipment rather thaTi to any inherent differences in the

.species itself

Australia's Supply of Coffee.

The coffee-growing districts of SouthoT'ii India are

endeavouring to extentl their trade with Australia in

Coffee. Recently the L^nited Planters' A.ssociation of
Southern India communicated with the Dominion
Government respecting the prospects in regard to the

export of the product under consideration. In their

reply the Department of External Affiiirs for Austi-alia

enclosed statistics showing the imports and expoi'ts of'

coffee into anil from the Commonwealth (hiring 1909 to

1912. The imports of both raw and roa.sted cofl'ee

ha\e shown a steady increase from a total of about

£71,000 in 1909 to about £117,000 in 1912. It is

stated that the local production being small, the

average consuniptiim may be fairly assumed to be the
difference between the imports and expirts. These in

1909 were about £4,000 and in 1912 about t.i.OOO.

Hence by far the greater ])art of the coffer iiiqioited
is consumed locally.
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The chief c-iiimtrii-s
()tsii))j)l\ an. as fbllow.s: India,

£47,541: (Vylim, £400: West Iiulies, £5,172: Abyssinia,
£570: Aral>ia. €5,(i7(): Brazil, £1,W2: Costa Rica, £2,300:

Java, £22,1.SO: (Juateiiiala, £2,115
£:{9!l; V.^n.-ziicla, t:l2!l: Unite
£I5(): otiici- fonritiics, £1,117.

5: Hawaiian Islands:

States of America,

The axerajj
<luriiio' 11112 is

wliolesale price for groiiiid cdflei

stated to have been ]c. '2\<l. per It),

whilst in l!li:i it was Is. M. ^Jer Ih.

Queensland Interest in Cotton.

The .May issue of the Ijuei- iisland Agricultural
Journal continues to eaiiv nn that Department's
ivcent policy of endeavouring \n atti-act gi-eater
attention to cotton gi-owing in certain liistricts of the
.State. It will be I'emembered that the British Cotton

Growing A.s.sociation's Report on Cotton Cultivation ni

Australia was summaii/.ed in the A(/ricultural News
for December (i, 1!)1.S, and since then Australian com-
ments on the possibilities of ,i revival of the industry
in their continent have l>een regulai-ly noted in this

journal.

In reprodueino- the greater jiart of the United
States Bulletin on the relation of cotton-buving to

cotton-growing (see AgriruUaral Neivs for July 4,

l!)14), the (^«,ee7?s/a??tiJyu7'nai states that it is impera-
tive for cotton growers if they wish to meet the niodeiii

denjand for unifoi-m long-staple lint to see that theii-

Cotton fields are kept free fi-om the admixture of tvpes—a condition that has pre\ailc(| in the past. It is

also stated that the (^ueenshmd I Apartment of Agri-
culture is now prepared to buy cotton of good (pialitv
from tiirniers anil the extended cultivation of the

ci-oj)
is urge<l on .account of the shoit time it occupies

the land. In reproducing .some matter that appeared
in the Agricultural iWti'.s for February 14. li»14, onthe
woilds production of cotton, the Queensland Journal
.says that that State 'can produce and has produced as

good Sea Island cotton as any other country in the world,
and a cotton expert from Texas, U.S. A;, now in Queens-
land, has, after examination of the country in the
Central districts given it as his opinion that' there are
tens of thousands of acres along the Central Western

Railway Line and on the coast, which will pi'oduce
Sea Island and Upland cotton to perfecticm.'

It is interesting to note that a sample of Sea
Islanil cotton from Western Australia, though it proved
to be coarser than ordinary Sea Island, was reported on

<luring 1!)12 at the Imperial Institute as being of good
colour and length and worth VM. per lb. with choice

(ieorgia at 12^d. per ft.

The Dominions Royal Ci>nuuission on cotton

growing in Australia stated (see Agricultural News
for December <i, l!»i:i) that 'it would appear that some
of the high class varieties of American Upland cotton
wonlil be most likely to answer purposes in Queensland
.... Sea Island and perennial cotton are to be ruled
out at once.' No ment ion in this report is made to

Sincecotton growing in Western Australia at all. ,.,i>,^c

then, however, the whole (juestion of cotton growing in
Australia has apparently been re-investigated locally

in greater detail: and as the statements bearingUK

upon the question appear in an official publication of
the Queensland GoN-enmient, they must be regarded
as the latest authoritative information on a subject
which is of considerable interest to the We.st Indies.

International Tropical Products Exhibition and

Congress.

The International Rubber and Tropical Products
Exhibition was formally opened at the Agricultural
Hall, London, on June 24. In reporting the success
of the Exhibition, the West India Committee Circular
for June 80, 1914, calls attention to the fact that the
West Indian exhibits on this occasion were flir above the

a\erage as regards quality, and in the maimer in which

they were packed and put up. These exhibitions prove
of gi-eat value in bringing home to shippers the fact

that to fetch the best jjrices the minor products of the
Wt'st Indies must be attracti\'ely jjut up.

The Congress of Tropical Agriculture, which wa.s

an entirely separate and distinct function, began its

sittings on June 23 at the Impeiial Institute under
the Presidency of Professor Wvntlham R. Dunstan,
C.M.G., F.R.S. The names of the West Indian dele-

gates to the Congress and the papers read concerning
the West Inflies were given in the last issue of the

Agricultural Newft. and it is now merely necessary to

Conclude with a brief summary of the principal matters

tlealt with up to June 25,—five days before the con-

clusion of the Congress.

In the Presidential Address, Professor Dunstan
laid stress on the importance attaching to the improve-
ment of methods and conditions in the Tropics and the

necessity for persistent effort to ensure deveh^pnient

taking place along satisfactory lines. He dwelt on

the need existing for the creation of a College of

Ti'opical Agriculture situated within the Tropics.
The establishment of a British Institute of Tropical

Agriculture to assist development in this connexion lor

British possessions was also advocated. During the two

days which followed the opening of the Congress papers
were read and discussion conducted on the following

subjects: technical education in the tropics; the work
of the British Cotton Growing Association: sanitation

and hygiene on estates in the ti'opics and legislation

against plant diseases anfl pests: variation in theijuality
of plantation rubber: rubber cultivation in different

countries: and, lastly, cereal crops and sugar-cane.

In connexion with the Congress several important
social functions took place which included a reception
bv His Majesty's Government at the Imperial Institute

in honour of the delegates.
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INSECT NOTES.

INSECT PESTS OF SUGAR-CANE IN

BRITISH GUIANA.
In the previ(in> numlier of tla- Aiiricultural Nevs, tlie

report of the Govenmient Bioh.igist on Insect Pests in British

Guiana was reviewed. In the pre.sent issue, it is proposed to

devote the Insect Notes page to a review of a report Ly
Mr. H. W. B. !Moore, Entomologist for certain groups of

estates in British Guiana. The report, which covers the yeai-

191.3, was issued in May 1914. Mr. Moore's report for 1912

was reviewed in the Ai/riculturai News for August 16 and

30, 1913 (Volume XII, pp. 266 and 282).

Mr. ]kloore's report is of interest because it is an account

of practical field work in applied entomology in which useful

records are presented, and also because it is the only report of

its kind issued in tlie British Colonies in tropical America,

j\lr. ;Moore being employed by the proprietors of certain

groups of estates, while other workers in similar lines of work

are Government officials. The report deals almost entirely

with the insect pests of sugar-cane, those of rubber, the only

other crop discussed, being few and of little importance.

SMALL MOTH BORERS (Di'itroea S'icrharalis and £>. canella).

Of the insects which attack sugar-cane m British Guiana,

these are given the place of first importance.
The work of cutting out dead hearts and collecting

caterpillars of the .small moth borers was carried on during
the year. The number of caterpillars recorded as captured on

.seventeen estates amounted to 2.o, -583,987, an increase of

more than 6-5 per cent, over the captures of the previous year.

It is stated, however, that this increase is the result of more

work and better work rather than of any marked increase in

the degree of infestation by these in.sects.

The collecting of fresh egg clusters was continued

during the year. The records given, show that 180,000 were

collected on the twelve estates where records were kept,

the largest number for one plantation lieing 64,442 at

Plantation Enmore. The writer of the report states that

these figiu-es are not altogether reliable, since in certain

instances eggs of other insects were included, and at one

estate he observed a consideraljle collection of eggs that had

already hatched. This appeared to be the work of a gang of

inexperienced collectors.

The egg clusters that have hatched are white or pearly

white in appearance and resemble minute fish scales or tiny

bits of cast snake skin. These are of no importance and

should not be collected. Egg clusters in which the eggs have

turned l)laek should be left in the field, since the black

appearance is due to the presence of parasites in the eggs.

The parasites emerge from these and attack fresh eggs, thus

aiding in keeping down the nund)ers of the moth borer.

The egg clusters which have ni>t hatched and which are

not parasitized are the ones which should be collected. They
are yellow-white, reddish or orange-cf)loured. Such egg
clusters should Ije allowed to hatch after lieing collected, under

such conditions that the caterpillars which come from them

cannot find their way to growing canes. In the meantime

any parasites which may be in the eggs will have an oppor-

tunity to complete their development and escape, when they
will return to the cane field and attack other egg clusters. It

is strongly recommended that all estates should regularly and

persistently collect egg clusters, beginning as soon as the canes

commence to shoot, thus .saving a large proportion of the

cutting out of dead hearts by causing the removal and des-

truction of many tliousands of (•ater])illars before they damage
the cane at all.

The use of trap lights for the capture of the moths in

addition to the cutting out of dead hearts and the ctjllection

(jf the caterpillars that are in them is also recommended as

a useful method of control, in spite of the fact that many of

the insects caught are not moth borers: others are males, and

many of the females may have already laid all or .i part of

their eggs.
In this report, stress is laid on the importance of the

projjer care of refuse cane-tops which, if left in the fields, are

a source of a prolific infestation for the next crop.

Burial of such material is recommended as the best

ccmrse to pursue for the destruction of the insects contained

in it, when this is possible from the condition of the soil and

the supply of labour. Where doing so is impossilile, tops

might be burned or soaked a few days in punts in the canals.

The parasites of the moth borer mentioned are a new

species of egg parasites: Aphinurus alecto; two parasites of

the larvae, Iphiaulaxmediinus and Cremnops parvifasciatus.

In addition, Dipterous parasites (Hies of the family Dexiidae)

have been bred from moth liorer pupae found in the tunnels in

the cane.

Several predatory insects have been observed, such as

black ants devouring fresh egg clusters, the larvae of a click-

beetle (Coleoptera. family, Elateridae), and the larva of a fly

(Difjtera, family, Strationiyidae), and the parasitic fungus,

C'ordi/ceps harheri, has been found on larvae which appar-

ently had been killed I>y it. Xone of these are considered

to exert any appreciable ett'ect on the numbers of the moth

borer, however, although they are of interest.

In estimating the amount of the damage caused by the

ravages of the small moth borers, Mr. Moore calculates that

to collect the 2.5i nullion caterpillars it was necessary to cut

out at least 100 million dead hearts. In addition to the

injured stalks cut out as dead hearts, there are greater

nundiers still, in which the injury is not se\ere enough to

prevent their being sent to the mill. In these the injury

is shown by a partial loss of juice, and by a defective quality

of the juice expressed from them.

In Porto Rico, it has been estimated that the loss in

sugar in the canes that go to the mill amounts to about J-tou

of sugar per acre, as a result of the loss of juice, the

increase in the proportion of fibre and the deterioration in

the quality of the juice obtained. It is stated that the

damage to sugar-cane is greater in British Guiana than in

Porto Rico, but if calculated at the same rate it would amount

to about 20,000 tons of .sugar per annum in British Guiana,

on the canes that go to the mill, to say nothing of the loss

that is represented by the millions of dead hearts cut out, and

the much greater number of canes that are killed in

the field.

TERMITES OR WOOD AXTS.

Next to the small moth Ijorers, termites are considered

the most damaging insects in the sugar-cane fields of British

Guiana. The nests of these insects, principally of two species,

Eulcrmes costaricensis and Mirotermes nv/rittis, were

destroyed on eight plantations to the number of 460.000.

These nests were collected and destroyed wherever and when-

ever found, and it is stated that this method persistently

carried out results in markedly imjiroved conditions as i-egards

the degree of infestation.

THE GIANT MOTH BORER {CuSt)lia Ucus).

Taken on the whole, the attacks of Castnia liais were

not strikingly less in 1913 than in the preceding year.

The collections on seventeen estates during the year gave

a total of nearly 600,000 moths and 1,370,000 caterpillars,

a total of over l",970,000 of both stages. In the previous year

the collections amounted to about 346,^00 moths, 761,500
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i-ateriiillars, with a total fur both staues of about 1,1(IS,0()0;
till' iiiiit-ases being some TM per cent, in 1913. This iiicrea.se

is not due to a greater abiindaiire of tlie giant moth borers
but rather to luueh better work in tlie c pHectiug.

The writer of the report was fortunate enough to be
able to observe the aet of ovipositiou or egg-laying liy
a female Vastnia liriis in the field under natural eondition.s,
and as this is the first record of this under the.se conditions it

is of interest. Briefly stated, the Castnia female alighted on
a cane shoot about 1 foot above the ground and worked her

way r,i])idly backward down to the base, forcing the tip of
the abtlomen between the cla.sping base of a dry leaf and the
cane .stalk and deposited an egg there. The egg was obtained
and it hatched in fourteen days.

The l>elief is expre.s.sed that it is nece.ss.iry to pn>h \ igo-

ronsly the continued collection of the moths and cuterpillars
of tlii.- insect anti that this will reduce the nuniber> to a point
where it will l)e able to inflict only a miniinum of damage
and will keep it there.

WKEVIL BOIiKK Il.Vltll B.\(KS AM> .ME.\LV-Bl'i;.

The weevil borer (Metamasius /lemipteni^) wasabumlant
at certain sea.sons and on certain estates. The .severest attacks

appear to come on as a rule during the mid-year rainy
months. On some e.states the damage resulting from the
attacks of the weevil borer was greater than that from those
of Cahtniii liens, although it is not usually con.sidered a .serious

])est. The number of adults and larvae of the weevil borer
collected during the vear on si.x estates was reported as

1,952,480.

The palm weevil {Rliijnchophorv!, palmarum) the larva
of which is the grn-gru worm, was observed on one e.state in

small numbers. The hard back beetles were not of nnicli

importance during the year under review.

The pink mealy-bug {Pseiirfncoa-us calce<ilaruie\ the

sugar-cane Aspidiotus {AspvHntus sacc/iaii), Orthezia insii/nif,
and a species of I'ulvinaria are mentioned as having occurred,
the mealy-bug being the only one that was aliundant.

FEOonopi-KR {Tnmafpis Jlavilittra).

During the long and serious drought of 1912 the frog-

hopper almost completely disappeared, but in the more normal
weather of 1913 it again made its appearance. Where
obser\ed, the fioghojipers were feeding less on the cane roots
than on the grass root.s near the drains. They were not at

any time during the year so abundant as to cause any alarm,
but on account of the serious attack of the related species,

Tovmspis varia, in Trinidad, it is realized that this insect

sIk.uIiI be regarded with suspicion and watched with care.

The cane stool moth, Acrolop/iHS sacc/iari, was not very
abundant.

The grasshfippers, Cimnceplt'iloidiS i/ta.rillosus and Sc/ii-f-

tocerca pallens, were generally present, but not in destructive
nuniliers. Several leaf-feeding caterpillars of mirths and
butterflies are recorded of which only two, the grass looper
(Rer.ii'iia repauda), and the corn ear worm \Laphy<iina
fnif/iperda) were of any importance during the year.

One of the interesting results wliich is likely to become
\'ery useful from such work as that recorded in the report
under review is the accumulation of information in regard to

the natural enemies fif in.sect pe.sts. This information is most
likely to be obtained in work which involves the handling
and inspection of large numbers of insect pe.sts in their

different stages of growth. In the rejiort under review there
are records of parasites and predators attacking certain pestn,
and in certain instances iid'orniation relating to habits and to

secondary parasites. Sncli information accumulates slowly
)>ut with each addition liecomes more valuable.

AGRICULTURAL ENGINEERING,

LECTURES ON EXPLOSIVES.
A recent publication of the Institute of Chemistry of

Great Britain and Ireland, having the above title, may lie of
some general interest to agricultural scientists who are con-

ducting trials with e.xplosives for the purpo.se of improving
soil conditions. The greater part of the information contained
in the lectures is industrial and deals principally with the
manufacture of e.xplosives: but there are certain parts, as for

example, tliose treating of the temperature and volume of the

gaseous products of explosions which are of interest in
relation to the effect of these phenomena on the soil. Agri-
culturally it would be interesting to know more about the
effect of the ga.ses produced in the soil as the result of the

exjjlosion of dynamite. It seems that carbon dioxide, carbon
monoxide, hydrogen and nitrogen are the principal gases
formed where there is insufMcient oxygen for complete oxida-
tion. It is stated in the publication that when an explosive
is fired in a closed vessel under different densities of charge,
that is, different (ptantities of explosives in the same volume,
the volume and composition of the gas vary with the

pressure developed with the explosion, the cartion dioxide
and hydrogen increase, and the carbon monoxide in water
diminishes as the pressure increases; at high pressures, con-
siderable amounts of methane are formed. Carbon monoxide,
unlike carbon dioxide, is an active poison, and it is worth

considering what the effects of this gas are after its production
by explosive changes in the soil.

The temijerature developed by an explosive is of

importance, and tJie following formula t = -2 where q = the

calories set free and c = the mean specific heat of the gases,
should give the theoretical temperature developed by an

e.xplosive.

New Soil-Tiller.—Tlie Times, in its issue for the
8tli in>tant, describe^ atrial which has just taken place in

Kent, near Farningham, of a new rotary soil-tilling machine,
which conil lines the action of plough, cultivator and harrow
all in one. The action of the machine resemlsles that of

a i)otato digger, except for being backwards instead of

transverse, and it leaves the land in an open, loose condi-

tion very favourable to subsequent cultivation. It is driven

by a 30-h.p. petrol engine, and the largest of the three sizes

in whicli it is obtainable weighs 2 tons. The cost is about

£+00, the irther sizes being about £300 and £100 respect-

ively, and the three widths are 7 feet, 5 feet, and 3 feet.

Thf machine is capable of cultivating to a depth of from
2 inches to 12 inches; it can tackle hard land as easily as

soft, the <jnly difference lieing that of speed, which varies from
1 foot to 3 feet per second. The total cost of the operation
varies from 12s. to 18s. per acre, and the effect considerably
exceeds that at present obtained by implements already in u.se.

{Gardeners Ghronich, June 13, 1914.)

It is stated in The Board of Trade Journal for June 4,

1914, that a motor tractor made in England has just passed

successfully through searching tests in Siam, and is likely to

prove useful in actual practice. The machine is of 20 h.p.

with a drawback pull of 2,750 fc., and is capable of

hauling a waggon with a load of 4 tons. The tractor and

waggon travelled successfully over rough ground, through
a liig heaj) of burnt paddy ash, and finally climl)ed lianks over

2 feet high. This machine may lead to the successful intro-

duction of a motor plough suited to local conditions.
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Le HuUtliii d%i Jardin Botaninue de Buitcnznr;/ (Nn. XIII)
-contains an interesting account of new orchids of the Malayan
Archipelago.

An article in tlic Journal of the Department of Aijricul-
ture of Victoria draws attention ti) the V)eneticial etiect

olitained in J^-ance by using sulpliur as a manure for grape
vines. The greater the (piantity of organic matter in the

soil, the more pronounced is the beneficial action of the

sulphur.

An advertisement received, deserilies an efficient pocket
gag for horses, which lias been adopted V)y the English, French
vind German armies. It it is stated that this gag can lie

applied without twitdiing the horse, and without assistance.

The instrument is made by S. Maw, Son and Sons, London.

Diplomatic and Gonsidar Reports, Xo. 5283, Annual

Scries, on the trade of 8t. Thomas and St. C'roi.x, D.W.I.,
shows that the exports of sugar from St. Croix during I9I3
had a value of £35,216, wdiilst the rum exported was valued at

£i,5b\. The total value of the cotton shipped was £39,895.

A general meeting of tlic Trinidad Horticultural I'luli is

reported in the Port-of-Spain (iazeltr for June 23, 1914. At
tliis meeting Mr. W. G. Freeman, Vice-President and Acting
I )irector of Agriculture for Trinidad, delivered a lecture on tlie

life-history of feriis. Tlie nirMilicr>liip c.f the soi-ietv is rapidly
increasing.

A copy of the Annual lii'port of the Chief Veterinary
Officer of the Board of Agiicnlture and Fisheries, London,
has just been received. Much of the matter contained in

this publication is of general interest, particularly the infor-

mation concerning the outlireaks ami syni|itoms of certain

contagious diseases like antln-ax.

Tirucalli rubber is grown in Xatal, and is the latex of

Evphorhia tirucalli. It is interesting principally on account
of the very low fjercentage of (ao\it<'liouc it contains and its

high percentage of resin. It does not seem to l>e of mndi
use as a source of rubber. (Tlie A;/rirultiiral Jourmil of
the Union of South Africa for >ray 1914.)

The issue of Der PJlainer for January 1914 consists of

an animal report on the Institute of Agricultural Biology,
Amani, German East Africa. The section dealing with

entomology refers to certain serious outbreaks of mealy-bug
•on mango, and of weevil on cotton. These e]jideniics are
stated to have been directly connected with the dry weather

•experienced in 1 91 3.

Kature for .May 2S, 1914. call- attention to the n^efu!

function that has been performed, during the past five years
it has been in existence, by the International Institute of

Agriculture, liy publishing a .l/o?ifA/.// /iullctin of A'/ricultural

/iiteUi;/euce and Plant Diseafef. An article is reviewed on
the statistics contained in the latest issue, shfiwing the

position as I'egards live stock in Great Britain.

In the Incorpurated Cltaviher of Commeice of Lirer'

pool Mo)itIihi Mfii/aiine for !May 1914 appears a note on
the rubljer indtistry of Peru in which the kinds of rubber

]iroduced are described. The liest Hevea rublier is sai<l to

come from trees on the higher ground, a fact which is interest-

ing in \iew of statements to the effect that plantation rublier

in the East does best when grown near water.

Chinese Galangal or ginger is the root stock of a jilant

known as AlpAnia ofncinaruni. The root is smaller than
that of the ginger plant. ZnniUjer ijncinale, and the Cliinese

ginger has a peculiar taste resembling a combination of ginger
and jjepper. According to the Journal of the Roi/al Societi/

(f Arts(-h\ne 5, 1914) there has been a notable increase in its

[iroduction and export from China during the l;ist two years,
the United States takingan unusually large sliare of tlic product.

H. M. Vire ('onsul for Hayti states, in Diplomatic and
Consular Reports. No. 5288 Annual Series, 1913, that the

complete stagnation of business in Hayti has caused a dim-

inution of over 10 per cent, in the total imports in 1913.

The export trade suffered a heavy l.)lo\v from the fall in the

price of coffee, and the iiartial failure of the croji. i[ore(jver,

political unrest has effectually paralyzed all other branches of

agricultural activity. The exjiort of logwood especially, has

shown a i^ousideiaVile decrease during 1913.

The PltiHppine Agriculturist and Forester. Vol. Ill,

Xo. 1. contains an article on the hybridization of tobacco.

In tlie summary it is stated that there are three hybrid
strains isolated from the Cagayan x 1 )road leaf cross, and one

from the Cagayaii x Havanna. All of them are good wrapjier

types whidi jiroduce twice as many wrappers as either |iarent

has done here. By the luxuriance of growth and adaptability
to the local environment of these hyla-id strains, is indicated

the ]io^^>iblity of raising high class wrapper in the Philippines.

At ('oulo)iaa co-operative society has been foinicil for

the sale of fruit. In view of the impoi^tance of fruit produc-
tion in this province of Buenos Ayres, the society will be

able to di-velop considerably and lie of great benefit alike

to the fainiers and to the consumers. The Association has

a large building, which w-ill be utilized for exhibitions and

shows, for wliich tlie Government has offered numerous

prizes. Co-operative nurseries for fruit trees have also been

formed. {Monthli/ fiulletin of Economic and Social Infet-

li'imcf. April 1914.)

I lie miic\i>cil statement puiiiisneo m ine ttienada

Government Ga.ette (June 15, 1914) shows that a satisfactory

increase in value has occurred for some of the staple ])roducts

exported from ( irenada during the five months ended May 31,

1914, compared with the corresponding period in 1913. The
total value of cacao for the five months last year was

£194,451; for this year's period it is £209,052. In the case

of spices, tlie value for last year's period was £4,736; for this

vear £5,582. The value of the cotton has -Ikiwu some,

icduction.
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STUDENTS' CORNER.

The .suliject of the u.se of carliuu l.i.sulphide in einiil.sion

was asked about in the first question for preliminary candid-

ates in this column for last issue, because of the article

on this new idea of mixing carbon Insulphide with vegetable
oils, which appeared in the previous issue of the Agri-
cultural News. In a general way it will be rememliered that

carbon bisulphide is a \i>latile liquid, the fumes of which
have powerful penetrating powers and are poisonous to most
forms of insect and fungi. The second ipiestion for preliminary
candidates called for information on the part of the student

in regaid to the dispersal of .seeds in nature. It is not

necessary here to mention the many common observations

that might lie made, but the attention of the student may
be called to the interesting fruits of the Moringa tree,
which appear to be pods but are not, whilst the seeds are

provided with wings to allow of their distribution by w^ind.

As regards seed distributed by mechanical means, reference

may be made to the fruit of the sandbox tree, whilst coco-

nuts atiord an example of fruit distributed in nature by the

agency of water.

The first c|uestiou for intermediate students asked for

infoiiiiation concerning the ojierations which will be carried

on during the coming month in connexion with sugar-cane
and cotton. The young cane crop will now be well estab-

lished, but with the rains .some attention will have to be

given to weeding. In all the islands cotton will have been

planted and be well up by this time. In .St. Vincent, planting
takes place later than in St. Kitts and Barbados, generally
About .June. In 8t. Kitts and Nevis cf>tton i.s planted some-
times as early as Feliruary so a.s to avoid the heavy rains at

the end of the season. Such cottton will .soon be in flower,
and during the past and coming month a watch will have
been kept for the ajjpearance of the cotton worm. In places
where the cotton is still young, singling and weeding will be
in progress and possibly the apjtlication of artificial manures.

The second (juestion on the use of certain substances as

manures shfmld ati'ord the student considerable .scope for

displaying his knowledge of the composition and uses of

fertilizers. Seaweed as a manure, because of the cost of

collecting it, does not appear to pay in the West Indies,

though it is a substan(!e which is fairly rich in potash, and,
moreover, it is an organic manure. Saman pods are largely
used for mulching in Dominica and are rich in nitrogen.
The use of lime as a manure is fully discussed in this

issue of the Agricultural News, and we may therefore con-

<;lude a discussioii of this (juestion by calling the student's

attentifin to the composition of nitrolim, which is calcium

«yananiide and has been tried in manurial experiments in

the Leewaril Islan<ls and in British Ciuiana with unsatisfac-

tory results as regards its profitable employment as a manure
for ratoon or plant canes.

Whilst di.scussing the question of mamires it will be con-

venient to consider the objects underlying the first question
that was set for final candidates. In this the views of the

candidate were asked on phosphatic and potash manures

generally for sugar-cane, and this question should have been
answered in a broad critical way on the lines of the article

published on the subject of potash manures for sugar-cane in

the last issue of the Agricultural News. The last question
set in the previous issue referred to the preparations that

would be made before the coming in of the lime crop. This
was to te.st principally the candidate's acquaintance with the

working of a small lime juice plant such as one finds e.stab-

li.shed in St. Lucia and Dominica. In this connexion the
attention of the student is directed to an important article

a,ppearing in this number on the degree of concentration of
lime juice according to whether open tayches or steam roil

vats are employed.

Questions for Candidates.

PRELIMIXAEV QUESTION'S.

1. Descrilie the distribution and function of stomata in
the sugar-cane.

'1. Wliat substances go towards making up the soil on
the estate you are connected with?

INTERMEDIATE QUESTIONS.

1. Give the reasons for destroying all old cotton plants
at the end of the season.

2. Write a short account of cacao budding in the West
Indies.

FINAL QUESTIONS.

1. Write a short account of the loss in citric acid

during the concentration of lime juice.
2. Give your view^s on the possibilities of implemental

tillage in the West Indies.

THE PHILIPPINE EXPOSITION, 1914.

.Vn interesting account of what has Ijeen an iijiportant
exhiliition appears in the April number of the Philippine

Agricultural Revieiu. The exhibition consisted of provincial
exhibits and bureau exhibits. Of the latter, those of the

greate.st interest to readers of this journal are the exhibits of

the Bureau of Agriculture. These consisted of fertilizers and
farm implements and .specimens of agricultural product.s^
rice, fibres, coco-nuts, sugar, maize and tobacco. As regards

coco-iuits, specimens of several varieties were shown, and the

great contrast between copra produced by the different

methods of drying was demonstrated. The kiosk was divided

into sections, and in these were found steam-dried, sun-dried,
and taphan-dried (smoked dried) copra .side by side. A.s

regards sugar, specimens of refined crystals were shown

together with three grades of centrifugal sugar and muscovado.

Specimens of a number of varieties of sugar-cane were dis-

played on the walls of the section examples of the different

types, and sugar in various other forms were displayed on the

tables, together with bottles containing samples of .syrup,

sugar, etc. taken at different stages of the process of sugar-

making. Small quantities of the various kinds of material

used in the different stages of the process were also shown in

small bottle.s, making this table a magnet for those interested

in the sugar industry. Sugar and .syrup from the sugar palm,

together with a .specimen of this species of plant, were also

exhibited in this .section.

Turning lastly to the exhibits of the Bureau of Health,
reference nuist be made to the huge models that were on

show having true proportion and colouring, which represented

flies, mosquitoes, bed bugs, cockroaches, tieas, etc. The.se

models, of which illustrations appear in the publication under

review, were also used in the carnival parade accompanied by

signs with appropriate catchy legends and rhymes. The

models of the insects were approximately 2 metres in length,

and were carried on the backs of men. Such a demonstration

has had an important inttueuce in bringing the dangers to

public health prominently before the eyes of the public.
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FUNGUS NOTES.

A NEW FUNGUS ON LIME LEAVES.
Ill NuVL-mU-r liU'-'. Mr. jMseph .lom--. (iiiat..r of the

liotaiiic Station, Dominica, forwarded to the C'ommi;>sioner of

Agriculture a number of lime leaves from the Senhou.-ie

IRstate bearing an abundance of example* of a small black

star-.shaped organism, which it wa.s thought might pos.sit>ly

Ije a fungus parasitic on the scale insects which were also

pi-esent on the leaves. The material was forwaided to Kew
Tmt proved to be unsuitable for diagnosis. Further supplies

liave been collected and sent on from time to time and these

have afforded material for the recognition of the systematic

position of the organism. A full description, with tigures. is

given by A. D. Cotton in an article in the Ke>r Bulletin,

Xo. '2. 1914 pp. .54-63, from which the following information

is extracted.

The star-shaped bodies resembled a lichen siu-li as

CoUema in appearance, being gelatinous and swelling when

moistened, after the manner of species of that geuus. In

.".structure, however, they .showed a re.semblance to certain

niemliers of the red algae, being comjwsed of black monili-

iV)i]n filaments more or le.ss held together in mucilage, loosely

arranged in the centre and more compact tiiwards the peri-

jihery. The general structure was utterly unlike that of an

ordinary fungus, and from an alga the plant differed in the

fact that the filaments were apparently devoid of colouring

anatter. while from a lichen they were equally distinct thr.:>ugh

ihe absenie of gonidia
—the algal cells characteristic of that

yroup.
Additional supplies gave the necessary clue for identi-

fication. One of these samples provided the cc^nidia-like

sjxiries and the other abundance of a.sci and ascospores. The

presence of asci proved that the plant was not an alga, and

the absence of gonidia being confirmed its place had to be

•Siiught amongst the fungi. Here it was ultimately traced

!< the genus Atichia.

The genus was founded Viy Flotow in 1S.5(I and for half

a century contained only one species: a small plant, supposed
t<j be a lichen, occurring on leaves of conifers in Southern

Europe. A .Javan species bearing ascospores, was discovered

"about 1900 on various hosts. In 1904 the same plant was

found in Poh^lesia and in 1906 another species was described

from Tahiti on vanilla. Two species are also recorded from

t'entral America and Chile respectively.

sTRUCTUEE. The Atichia thallus is either an irregular

^^ artlike or coralloid mass, or a flattened more or less stellately

branched body attached below by a small central point. It

is compo.sed of a .system of torulose almost articulated

filaments held together in mucilage. The filaments branch

irregularly and proliably anastomo.se: towards the periphery
the branching is dichotomous and the cells smaller and more

rlosely packed, so that a denser cortical layer results. These

li-rminal cells are not, however, laterally united, but remain

free. The thallus is colourless within, but externally it i,-

black owing largely to the peripheral cells being dark in colour.

Three kinds of reproductive organs are knowii. a.scos-

jjiprc>,
conidia-like cells which adhere in clusters (propagula).

and pyenidia. With regard to the asci, no definite

apothecia or perithecia are produced, but any part of the

tipper surface of the thallus may become fertile and develop
asci lietween the moniliform filaments in the cortical layer.

In some species the fertile portion is swollen in the form of

cushion-like pads, which in extreme cases mav almost amount

to discoid branches. The asci are oval and contain two-

celled hyaline or sub-hyaline spores. The conidia! type of

n-pi"duction is even more unusual than the ascigerous. The

spores do not occur singly but in clusters, each of which
remains intact on liberation, and are producetl in great

quantities in cavities in the thallus.

LIFE-HISTORY AND BI0L0(4V. With regard to the biology
of Atichia the following items may be recorded. Of the

early stages of the plant little is known, but the material

forwarded from Dominica supplied a .series of specinien.s-

showing all stages from the budding propagnluni to the

mature plant. Some of the leaves received were covered

with the mycelium of one of the Sooty Moulds (CapncKliaceae),
and on this the propagula had become entangled. In the

earliest stages their triquetrous outline is still visilile, but

owing to successive budding this is r-oon lost and the mass
liecomes spherical. When about .50 miirons in diameter these-

masses begin to assume, l>ut on a compressed scale, the

same type of structure as the mature plant, and show
differentiation into a soft, loosely arranged, interior, and
a denser cortical layer. These observations are impor-
tant in showing that Atichia is a tlistinct fungus, and not

a .stage in the life history of CajJiiodium or other genus as.

some WTiters have thought. Pr(K)f of this, however, was.

not needed, as Mangin and Patouillard's researches place the

question beyond doubt. The ray-like branches begin to

protrude as lateral outgrowths when the plant is quite young
(aliout 1 mm. in diameter), foin- or five rays first aijpearing,,

liut others follow so that the mature plant may be 7-10 rayed„
The rajs, which are of unequal length, often remain simple,
but occasionally they fork or jiroduce short lateral Itranches.

A considerable variation in form is thus found, even in sjjeci-^

mens occurring clo.se to each other: a point which should,

inculcate caution with regard to the use of external form ia

this genus.
From what has been .said it will be t-een that there is no

necessary connexion l>etweenthel)ominicanfungus and the scale

Lfpidriaaphes heckii, though as a fact it is often found attached

to the latter. Some of the lime leaves forwarded were very

liadly attacked liy this pest, and the effect is seen in the

presence of sooty moulds and other fungi. The leaves of

Eacil:>orski's specimens are quite clean, and the fungus i.s.

sparsely scattered and attached directly to the leaf. The
same is also true of .some of the sjiecimens from I)oininica,

this being particularl.y the case in the second batch forwarded.

The Dominica plant is descrilied as a new species under

the name Aiicliia dominicana, Cotton.

Conditions Favourable to the Development
of Mildew. Fi"Ui observatiiiii> in Fmiice it appear.> that

infection by mildew is due to (a) general causes; (b) secondary
causes depending on the nature and vitality of the vine, and
on its adaptation to local conditions, such as the comjwsitiou
and exposure of the soil: (c) accidental causes (such as

manure, tillage, drainage of the soil, etc.).

As these general cau.ses are bound up with atnnwiiherifc

variations, mete<irological ol)servations are requiiti:! to provide-

warnings and tiiuelv information. Preventive measures can

always be successful in normal years when periods of infection

do not overlap each other, as happeneil this year at Eoussillon

(Pyrenees Orientales).

For secondary and accidental causes, it is nece.ssary to

make researches into. the variations in the development of the

di.sea.se. For example, the variety Grand-noir will remain

free from disea.se though surivinindefl by the Carignan variety

badly infected: and the Carignan of Salanque (1), growing in

soil of nonnan humidity, will be protected from infection bj-

treatuient with cf)pper sulphate, owing to its adaptation to.

the local conditions. (Monthli/ Bulletin of A;/ricultural

Iutelliijence and Plant Diseases, Octolier 1913.)
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
Tlic Aitiiig Agikiiltiuiil .SiipLTiiitciiik'nl, St. N'incL'iit,

write.s to say that the newly ijlaiited . otton throughout the

island is germinating regularly a.s a result of the sea.sonal

daily showers that have Keen received. The rainfall for .Tune

at the Botanic Station was 9'47 inche.s. The 8t. Vincent

Cotton Growers' and E.\[X)rters" Association and the I.,o<al

Agricultural and Commercial Society have held a meeting to

discuss the jirospects of estalilishing a ca.ssava dried root

industry, definite information concerning which has now lieen

oVitaineil. It is likely tiiat an important Iiade in this jnoduit
A ill lie eventually estalili.shed.

The St. Vincent Goivrnnient Gazette for .June \'I, 1914.

contains several official notices of local intere.st. In view of

the existence of the disease called mal ile caderas in British

Guiana and other parts of South America, the importation of

animals from these countries is prohiliited. Further, in I'ou-

ne.xion with cattle, an amendment lia> lieen made of tlie

bye-laws of the meat market principally in connexion with

prevention of the sale of the Hesh of sheep and lainlis as goat
meat. In regard to the Land Settlement Scheme in St. Vincent,

notii'e is given that the (jovernment will act[uire certain rural

lots for the construction of roads on I'elair estate which has

ju.st been estalili.shed as a Land Settlement. The Supervisor
of the Government Cotton Ginnery in the same pulilication,

makes known the prices that will lie pn'ul during the coining
sea.son on account of seed-cotton: 1st. white grade fijc.

per lb.: '2nd. ditto oc. per !b. : 1st. stained, .V. ]x'r ft).;

I'nci. stained 2c. per ft). I'nr 1-t grade Marie Cialante

cleaned and well jjieiiared, I'.'.c. per ft), will be given, and for

second grade under similar conditions, the |)rice will be

2c. |)ei-
H).

Information reieived from St. Lncia .states that in tlie

•Soufriere di.strict considerable activity is lieing displayed by
the peasants in regard to tlie planting of limes. The (iovern-

inent lime juice factory at Ca.stries has now started a .second

year of ojjerations, and there is every |iros[)ect that the results

of the coming- .sea.son will lie even nmre encouraging than

those experienced last vear.

' From I)<iminica Mr. .Joseph .lorio inlorms this otfice

that the prospects ahead of the lime crop are good. l)nring

June, <'<,799 barrels of fresh lime were shi|i|H-d tn N'lprth

America. The price of concentrated lime juice continues to

rise and the latest cable (piotation is ^£41 per pipe. The

I 'Curator states further that an experimental shipment of

grafted mangoes ha.s been made to London and a further

shipment of fresh lime.s has been forwarded to the Tropical
Products Exhibition. The annual survey of the results

obtained from the cacao manurial plots is nearing completion.
It will be reiiieinl>ered that an important study of the results

oVitaineil from these plots during the ])eriod 1902 to 1912

a])jiears in the recently issued number of the Weit Indian

Bulletin, Vol. XIV, Xo. 2.

Mr. Shepherd, acting Sn])erintendent of Agriculture for

the Leeward Islands, in a report on a recent visit to Antigua,
states that planters in that island are tinding weeding machines

^nd similar implements of material service. Another satisfac-

tory feature of agriculture in Antigua is the likelihofKl that

large areas may be successfully planted with coco-nuts in that

island and in Barbuda, a matter, the iiossibilities before which,

have frequently been pointed out by the Imperial Department
1.1 Agriculture for srnne time past. At present the weather

conditions in Antigua are favourable and the young cane

crop is in a promising condition.

Recent observations of considerable interest have shown
in Montserrat that the unthriftiness of the lime ti'ees in many
parts of that island may possibly be connected with the .soil

grub iif the beetle known as Kxupluhalmuii esurlens. In thi.s:

connexion it will be of interest to announce the forthcnmiMg

pain|)hlet dealing with soil grubs in the Leeward Islands

which is shortly to be issued by this Department.
On .July 1, Mr. Shepherd paid a vi.sit to Xevi.s. With

the gocKl weather of the jiast two months, he states that the

cotton crop has made remarkable progress and is looking

perhaps better and more advanced than for many seasons past.

The attacks of worms which are causing some damage in

certain places are being adequately controlled by the employ-
ment of Paris green. The coco-nut cultivations in Xevis are

making gof«l progress and the trees are looking thoroughly

healthy. Large shipments of nuts have been made lately,

and it is likely that a neighbouring estate to Pinneys will lie

planted up this year so that it would seem that coco-nut cul-

tivation in Nevis is likely to be greatly extended.

Rope and Its Use on the Estate.—Minnesota

Station Bulletin. Xo. 1.36 describes liriefly the material.s,

inethods of manufacture, strength and use of ro])e in general

estate work. It is re[>orted in the Exfjeriment Station Record

that the following infonnation is given as regards the

strength of rojx-. Four-strand ropes have about 16 per cent.

more strength than three-strand ropes. Tarring rope

decrea-ses its strength by about 2-5 per cent., because the

high temperature of the tar at the time of its applica-

tion injures the fibres. The breaking strength in pounds
for new .Manila ro{)e may be found approximately by the

formula, .S = D- X 7,200 and for hemp rope S = D-x5,400
where S = the breaking strength and D = the diameter in

inches. The safe load is usually regarded a.s one-sixth of the

breaking strength.
Other sections in the bulletin de.scribe how to prevent

ends of rope from untwisting, how to tie knots, loops at the

rope's enil, loo()s between the rope ends, hitches halters,

and the like.

Progress in Synthetic Rubber, ^r/i- Tiims

reports that at a general meeting of the Synthetic Products

Company last December it w-as said that with regard to

synthetic rubber the small plant at the company's works was

now in regular operation, and they hoped, liy adding further

units to the existing plant, to turn out sufficient (^uantitie,'?

for practical tests, .\lready the small plant at the works had

produced rubber of good ([uality.
The directors proposed to

issue an interim report during the coming year on the results

cif the tests of synthetic rubber.

Sir Williani Itam.say, one of the direetor.s, .said he wished

to emphasize the fact that they had proceeded cautiously.

Everything had lieen tried on a small scale, and when that

was "done any alterations that might show themselves to be

necessary eoiild be carried out quickly and inexpensively.

LaVioratiiry operations were being transferred to manufacturing

operations, but still on quite a small scale. They did not wi.sh

to put up a large factory until they were sure of their points,

and that would not take very long now. The units had not

reached the final size. When a full scale unit was working

well, plant would be put up to produce, say, half a hundred-

weight of rubber per week.
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MARKET REPORTS.

London.—The West India Committee Ciecolak,

June 30, 1914; Me.ssrs. E. A. de Pass & Co.,

June 19, 1914.

AkKOWROOT— liil. til ikd.
Balata—Sheet; 2/7; block, 2/0| per ft.

Beeswax—£9.

Cacao—Trinidad, 57/- to 64/- per cwt. ; Grenada, 50/- U<

50: Jamaica, 50 •> to 58/.
Coffee—Jamaica, 45/- to 74/(>.

Copra—West Indian. £25 Ids. jier ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions: West Indian Sea Island, 17rf. to 19rf.

Fruit—No quotations.
Fustic—N(i quotations.
GiNoER—Dull, 33/- to 60/-.

IsixtiLASs—N( 1 quotations.
Honey—18/- to 21/6.
Lime Juice—Raw, 1,8 to 1/9; concentrated, £38 to £41;

Otto of limes (hand-pres.sed), 8/0.
Locwooi)—No (juotations.
Mace—1/8 to 2 0.

Nl'TMEOS—4irf. to M.
Pimento—l|c/. to 2d.

Rubber—Para, tine hard, 2/9|(/.; fine soft, 2/4|; Castilloa,
1/8 [ler ft>.

Ri'H—Jamaica, 2 2 to 5/-.

New York.—Messrs. Gillespie Bros., lVt Co., June 26,

1914.

Cacao—Caracas, ll|c. to 13c. ; Grenada, ll|c. to ll^c. ;

Trinidad, lie. to ll^c. ; Jamaica, 10c. to 12c.

Coco-NUTs—Jamaica and Trinidad, selects §20 (XJ: culls,
«!1300.

Coffee—Jamaica. lOjC. to 14ic. per ft.

GiN(iER—7ic. to lOc. per ft.

Goat Skins—Jamaica, 47c.; Antigua and Barbados, 45e. to
48c. : St. Thomas and St. Kitts, 42c. to 45c. per ft.

Grape Fruit—Jamaica, >Pl-25 to .'?2-00.

Limes.—S5 -00 to SOMKJ.
Mace—45c. to 5.3c. per ft.

NUTMEOS-llO's, 12ic.

Oran(;es Jamaica, SI '50 to $2-00.
Pimento—4c. jjer ft.

Si-gar—Centrifugals, 96°, 3-32c. ; Muscovados, 89',

Molasses, 89
, 2-07c., all duty paid.

2 -880.

Trinidad.—Messrs. Gordon, Grant it Co., .July 6, 1914.

Cacao—Venezuelan, 81110 to 811-30; Trinidad, ^ll'OO to
811-50.

Coco-NUT (JiL—92c. per Luperial gallon.
Coffee—Venezuelan, 1.3c. per ft.

Copra—84-25 per 100 ft.

Dhal—No quotations.
Onions—81 00 to 81 50 per 100 ft.

Peas, Split—86 00 to 8610 per bag.
Potatoes—English, 81 50 to 82 00 per 100 ft.

Rice—Yellow, 85-25; White, 85 25 per l)ag.
Sugar—American crushed, ao quotations.

Barbados.—Messrs. James A. Lynch A- Co., Ltd.

June 27, 1914, Messrs. T. S. Garraway it Co.

June 29, 1914; Messrs. Le.a.cock it Co., June 19,

1914.

Arrowroot—8310 to 84 50 per 100 ft.

Cacao—813-00 to 813-50 per 100 ft.

Coco-Ni'Ts—817-00.
Hay—81-(i0 to 81-75 per 100 ft.

Manures—Nitrate of soda, 865-00; Cacao manure, 848-00
to 850-(X); Sulphate of aunnonia 878-00 to 885-00

per ton.

Molasses—No quotations.
Onion.s—82-25 to 82-75 per 190 iti.

Peas, Split—86-00 to 86.25 per bag of 210 ft.; Canada,
84-35 to 84-40.

Potatoes—Nova Scotia, 84-50 per 100 lb.

Rice—Ballam, 85-35 to 85-75 per 190 ft.; Patna, no quota-
tions; Rangoon, no quotations.

Sugar—American granulated, 83 77 per 100 ft.

British Guiana. Messrs. Wieting .t Richtek, July
4, 1914; Messi-.s. Sandbach, Parker & Co.,
June 19, 1914.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free. Ij. id;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIII:—Price 2s. each

;
Post free 2s. 8d, where complete.

(Ill, 2. IV, 3; and Y, 2 and 3 are out of print.)
Volume XIV, Nos. 1 and 2 No. 1 Containing Papers on pea.'5.\st agkicdltuee ix the west indies: (1)

Introductory paper— Efforts in Aid of Peasant Agriculture in the West Indie.i, b}' Francis Watts,
C M.G , D.Sc, F.I C

,
F.C.S ; (2) Government Schemes of Land SetUement in Grenada and the Grena-

dines, by Gilbeit Auchinleck, B.Sc, F.C.S.; G. Whitfield Smith, F L.S., and Walter Bertrand;

(3) Method of Working Small Holdings under the Land Settlement Scheme in St. Vincent, by W. N.

Sands, F.LS.: (4) Agricultural Credit in the West Indies, by W. R. Dunlop; together with the

St. Vincent Credit Ordinance, 1913, and Report on working of the same, by Robert M. Anderson.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is .seventy. Those mentioned in the followjig list are still available; the rest are out of print.
Sugar Indu.stry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.
in 1900. No, 3, price 2d.; in 1901, No. 13, price 4rf.; (17) Genera! Treatment of Fungoid Pests. Price 4d.

in 1902, No. 19, price 4rf.;inl903, No. 26, price 4<i.
; (18) Recipes for Cooking West Indian Yams. Price 2(i.

in 1904, No. 32, price 4d. (25) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3d.

in 1903-5, No. 40, price 6d.; in 1904-6, No, 44, price 6rf.; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.
in 1905-7, No. 49, price 6rf.

;
in 1906-8, No. 59, price 6d.

; (37) Cultivation of Oranges in Dominica. Price id.
in 1907-9, No. 62, price 6rf.; No. 66, price 6d. (41) Tobago, Hints to Settlers. Price 6d.

Seedling and other Canes in the Leeward Islands, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20, price 2d.; tions. Price 2d.

in 1902-3, No. 27, price 2(i.; in 1903-4, No. 33, price 4(i.; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
in 1904-5, No. 39, price 4rf.

; in 1905-6, No. 46, price 4rf. ;
Price 4d.

in 1906-7, No. 50, price 4rf.; in 1907-8, No. 56, price 4(i.; (55) Millions and Mosquitoa. Price 3(i.

in 1908-9, No. 63, price Gd.; in 1009-10, No. 67, price 6d. (58) Insect Pests of Cacao. Price id.

Manurial Experiments with Sugar-cane in the Leeward Islands, (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1902-3, No. 30 price id.; in 1903-4, No. 36, price 4d.; (61) The Grafting of Cacao. Price 4d.

in 1904-5, No. 42, price 4d.; in 1905-6, No. 47, price 4rf.; (65) Hints for School Gardens, Fourth Edition.
in 1906-7, No. 51, price 4rf.; in 1907-8, No. 57, price id.; (69) Hints to Settlers in St. Lucia. Price 6rf.

in 1908-9. No. 64, price id.; in 1909-10, No. 68, price id. (71) Insect Pests of the Lesser Antilles. Price Is. Sd.

Sugar-cane Experiments in the Leeivanl Islands, (72) Lime Cultivation in the West Indies. Price 9rf.

in 1910-11, price Is. ; in 1911-12, price Is. ^73) Root Borers and other Grubs in West Indian Soils.

General. Price Gd.

and 22 Scale Insects of the Leaser Antilles, Part I. price Cotton Cultivation in the West Indies (in the presa).

id.; Part II., price 4(i. ^ Insecr. Pests of Sugar-cane in Antigua and St. Kitts (in
the pcfss'.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d., \d. for these

marked id., and l^rf. for Nos. 40, 41, 44, 45, 49, .59, 62, 63, 67 and 69. Postage for No. 71, id.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official corre-spondence and from progress ai d

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free. Id. The subscription price, including postage, is

2i. Id. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X and XI complete, with title page and index, as

iBsned—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumea

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agenta
All %pplications for copies are to he addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :

—
London: Messrs. Dulau i Co., 37, Soho Square. W. St. Vincent: Mr. -J. B. Bonadie, 'Times' Offics,

Barbados: Advocate Co. Ltd, Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridoewatbe, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

.SrittsA ffitiana.- The 'Daily Cheonicle'Office, Georgetown. Annaua : Mr. S. D. Malonk, St. John's.

Trinidad : Messrs. Muir-Marshall &. Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Aqknot, Basseterre,

Tobago : Mr. C. L. Plaoemann, Scarborough. fJevit : Messrs. Hcwell, Bros., Charlestown.

Orenada : Messrs. Thos. Lawlor & Co. St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano-- ^or sugar-cane and general use

Ohiendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, high grades.

Potash Salts, Nitroiim and ail other high-class Fertilizers.

AtCPLT TO LOCAL AGENTS OK DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS
London Agency : Dock House, Billiter Street, London, E.G.

Barbados Agents : James A. Lynch & Co., Ltd., Bridgetown.

ASK US
FOR

INFORMATION ON PRACTICAL AGRICULTURE.

We don't know it all, but we are in touch with the best thought and practice throughout
the Tropical World. Send for Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants
•

Orange

Pine-applfis

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

2, St. Vincent Street,

Port-of-Spain,

Trinidad

PriiitiMl .' OtHif i.f Ayricultural Reporter, 4 High iSti-cet, Biidgeto^n, Barbado.s
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDI
TO

Panama Ganai, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & LaGuaira: and Demerara).

Puerto Colombia. Cartagena. Colon (for Panama Canal and Pacific Ports), Jamaica,

Antilla & New York (for Bermuda!. St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts. Bermuda to St. Jofin (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Bnazia, Ur*uguay & Argentina,
Via Spain, Portugal, Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Oa^s\e^ry Isls^fids, Me^deira^.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Aulumn.—From £1 a day.

THE ROYAL ^AiL STEi
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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Christy & Norris,

CHELr^SFORD, England.

Specialize in Machinery

fop:—

GRINDING & SIFTING:

COTTON SEE]), COPRA, HONES,
AND (,)THER :\[ANURE.

No. 2i
Write for Catalogue, and

DISINTEGRATOR, send sample of material you
(.S4(i) Avish to grind.

Department of Science and Agriculture,

British Guiana.

N C) T ICE.
AGRICULTURAL INSTRUCTOR.

Salary, $360 per annum rising- to
$1,200 by $72.

(NOT ON THE EIXKD ESTABLISHMENT.)

PPLIGATIONS are invited from c-auflidrttes for the

above post, who should be between twenty-three and

thirty-six years of age. Knowledge of, and experience in,

the growth of tropical products and of draining operation.s on

iw-lying land is of importance.
Candidates niu.st submit with their applications, details

f their training in Agricultural Science and in practical x\gri-

culture accompanied, if feasible, by diplomas from the insti-

tution where trained or of certificates in Agriculture issued by
the Im].)erial Department of Agriculture for the West Indies or

the Department of Agriculture of any other tropical' country,

pies of .satisfactory certificates of health and of character,

together with copies of not more than three testimrmials from

their present and former employers.
2. Duties.—To give instruction in practical horticulture

to farmers and settlers in the various ilistricts of the colony,

especially in connection with the cultivation of rice, rubber,

aeao, coffee, bananas, and citrus fruit and the care of live stock

generally; to assist in the inspection of gardens attached to

primary schools and in the examination of theii- jntjtils in the

elements of agriculture: to assist in agricultural experiments
and in the control of tlie district agricultural stations: to assist

in the nurseries of the Botanic Gardens: and to jierf'orm such

other duties as may be assigned to him by the Director of the

Department.
.3. The selected candidate will Ik; i-ei|nired to sign a form

of agreement previous to appointment.
f. Applications .should be addres.sed to the Dii-ector of

Science and Agriculture on or before .\ugust l."), l'.)14.

J. B. HARRISON,
Director oi Science and .Vgriculture.

.July .3rd, 1914.
'

DULAU & CO., LTD.
(KSTaBLlSHED 1792.)

ENGLISH & FOREIGN PUBLISHERS & BOOKSELLERS,

Agricultural, Botanical, Zoological, Entomo-

logical and Economic Subjects
a Speciality.

A large stock in nil languages always on hand. Write

for monthly lists and fpecial catalogues. Post free on

application.
37 Soho Square, London, AV.,

(339) England.

COTTON SEED MEAL.
A Pure Nutritious Food for 'Milclt

mil \Vovl<lug Cattle.

ANALYSIS GUARANTEED.

Special quolations fur ianje lots on a/qiUcation to:^

THE BAJIBADOS CO-OPSRATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN,
BARBADOS.

[RE.G9]

ENGLAND'S MOST POPULAR

GARDEN SPECIALTIES
Tin; MOST RELIABLE IN THE WOKLD.

Awarded 24 Gold, Silver and Bronze Medals
. and Diplomas.

"ABOL" PATENT SYRINaES
The finest ever made. l^ecommended by the

National Rose Society, and the Director

of Agriculture and Island Chemist
for Jamaica.

"ABOL" mSECTICIDE.
The great non-poi.sonous remedy for all insects and

di.seases of plant life. L'.sed in the Iioval (!ardens.

SOLE PROPRIETORS AND MANUFACTURERS.

E.A.WHITE, LTD., HOP k FliTlT GllOWEltS.

(32+) Beltring, 1G2 Paddock Wood, Kent.
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The ' WEST INDIAN BULLETIN '. A Quarterly
Scientific Journal.

Volume 1, No. 1. Out of print. Nos. 2, ?> and 4 in original
paper covers as issued. Price Is. eacb, post free Is. 2d. (This
volume contains the papers read at the West Indian Agricultural
Conferences of 1899 and 1900.)

Vol. II, (Agricultural Conference Papers, 1901) ; III, (Agricul-
tural Conference Papers, 1902) ; IV, (Papers on iMiscellaneous Sub-
jects especially establishment of Cotton Industry in the West
Indies) ; V, (Miscellaneous Papers, Agricultural Conference Papers
1905; ; VI, Papers read at Agricultural Conference, 1905, con-
tinued) ; VII, (Papers on Miscellaneous Subjects) ; VIII, (Papers
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AGRICULTURAL NEWS.
The Fortnightly Illustrated Review of the

Imperial Department of Ag-riculture
for the West Indies.

The first number of the Agricultural News was publish-
ed on April 25, 19i)2. Subsequent numbers have regularly ap-
peared, on every alternate Saturday, in time for the outgiiiiii;
mails.

' '^

The Agricultural News gives within a fortnight after
their receipt, a digest, of important articles in all branches of

tropical agrieullui-e, appearing in contemporary journals, that
are considered likely to prove u.seful and interesting, primarily
in the West Indies, but also in the Tropics generalljC

The Agricultural News contains also extracts from
official corresjwudenee and from progress and other reports ; and,
in fact, any infoimation indicating what is going on in each
colony, and the progress made in Agricultural matters through-
out the Tropics.

The price of the Agriculfiord N'cirs is Id. per number, post
free 2(7. Annual subscription, payable to the .agents, 2n. 2d., post
free An. 4d. per aiinum. Volumes I to XII complete, with title

page and index, as issued—Price B.". each, post free. Only a few
copies available. Tlie scale of charges for ADVERTISEMENTS may
be obtained on apiilication to the agents as below.



PAMPHLET SERIES.

These illustrated Pamphlets are written in a simple and

popular manner and the information contained in them is es-

pecially adapted to West Indian conditions. They contain,

amongst otlier subjects, summaries of the results of the experi-

ment work on sugar-cane, cotton, limes and cacao, the full official

reports of which have only a limited circulation. The number

issued up to the present time is seventy-bhree. Those mentioned

in the follf)-.vino; list are still available ;
the rest are out of print.

Sugar Industry.

Seedling Canes and Manurial Experiments at Barbados,

]9(J0-1!)1U (Annual Reports). Price 2(1. to M., each according to

size. Sugar-cane Experiments in the Leeward Islands UtUO-l
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(17) General Treatment of Fungoid Pests. Price 4(/.
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(28) Barbados and Porto Rico Molasses. Price ?>(!.

(34) Notes on Rabbit Keeping in the West Indies. I'rice 2(1.

(37) Cultivation of Oi-anges in Dominica. Price Ad.

(41) Tobago, Hints to Settlers. Price (ii/.

(43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

tions. Price 2d.

(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchaids.

Price Ad.

(.55) Millions and Mosquitos. Price M,.

(58) lu.sect Pests of Cacao. Price Ad.

(tiO) Cotton Gins. How to Erect and Work Them. Price \<l.

(fil) The Grafting of Cacao. Price Ad.

(f)5) Hints for School Gardens, Fourth Edition.

(B!() Hints to Settlers in St. Lucia. Price Gd.

(71) Insect Pests of the Lesser Antilles. Price l.s. 3(/.

(72) Lime Cultivation in the West Indies. Price 9f/.
.j

(73) Root Borei-s and other Grubs in West Indian Soils. Price (if/.

(74) Cotton cultivation in the West Indies {in the prcsx).

(15) Insect Pests of Sugar-cane in Antigua and St. Kitts (//

the prei^s).
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ANNUAL REPORTS ON THE LOCAL DEPART-
MENTS OF AGRICULTURE.

These interesting publications contain administration and
progress i-eports on the agricultural organization and experi-
mental work at Grenada, St. Vincent. St. Lucia, Dominica.
Montserrat, Antigua, St. Kitts-Nevis, and the Virgin Islands.

The series has a limited circulation but copies ma}' be ob-
tained (price Bd. each) on application to the Agents of the

Imperial Department.

Agents.

The following have been appointed Agents for the sale of
tiie publications of the Department :

—
London : Messrs. DuLAu & Co.. .37. Soho Square, W.

West India Committee. 15, Seething Lane, E.G.
Barbado.i : Advocate Co. Ltd.. Broad Street. Bridgetown.
Jamaica : The Educational Supply Company. l(i. King

Street, Kingston.
British Guiana : The ' Daily Chronicle

'

Office, Georgetown.
Trinidad : Messrs. Muir-Marshall & Co.. Port-of-Spain.

Tobago : Mr. C. L. Plagemann, Scarborough.
St. Vincent : Mr. J. B. BoNADiE, 'Times

'

Office.

St. Lucia : Mr. M. A. Laavrence. Botanic Station.

Dominica : Mr. J. R. H. Bridgewater, Roseau.

Montserrat : Mr. W. RoBSON, Botanic Station.

Antigua : Mr. 8. D. Malone. St. John's.

St. Kitts : The Bible and Book Supply Agents. Basseterre,
Nevis : Messrs. Howell, Bros. Charlestown.

Grenada : Messrs. Thos. Lawlor & Co.. St. George.
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with this prcxhict. a rfCtent suggestion concerning trade

with British Colombia is of interest. It has been con-

sidered possible that the (jpening of the Panama Canal

may lead to the subsidization of a low freight service of

steamships between Vancouver and these parts, which

will bring down hnnber and return with sugar, spices

and other products from the West Indies. It will be

seen that in the event of the institution of such

a Service then- would he a cii'cnlai' steamer comnnniica-

titin with Canada, and on the Western side a new

source of demand would be touched, w-hich, up to the

present, the West Ijidies have not been in contact with.

A great deal of interest is being displayed at

thv present time in coinu'.xioii with West Indian trade

w ith Canada in the so-called minor products. It seems

woi'th while referring to this section of the trade at

some leiigtb, for it is a matter of certainty that the

West Indies possess great chances of extending them-

selves commercially in the prodnction of the so-called

niinoi' crops. It will be understood that the production
of these commodities, like fruit and vegetables, which

are cari'ied on by the individual on a small scale, neces-

sitates co-operation if it is desired to establish a perma-
nent trade. A good e.xample of what can be done is

seen in tlu' Antigua Onion Growei-s' Association—
a society which buys locally grown onions, grades them

.md ships theiii to Canada where there are sdld on well

organized lines to special agents in toucli with the

Canadian market. There is no doubt that similar

.success could l)e .-ichieved in regard to other pj'oducts.

For the past year or two attention has been given to

the possibility of establishing a trade w^ith Canada

in cassava starcli. Provided a sufficient amount of this

Were (jroduced ,iiid sold Co-operatively in marketable

amounts, tliere sccuis little doubt that an important
trade in this coniiiiodity too could be establishe<i with

Canada where cas.sava starch has two special uses—in

the manufacture of expliisives and in the confectioni'rv

trade. Though rather opposite in nature, these usi's

are specialized ones and indicate that a paiticular

demand exists for the material in ipiestion. It is inter-

esting t<> note that in romiexion witli the empKivnient
of cassava in ihc niaknig ot explosives, the Canadian

Government has recently introduced a special prefci-

ential tariff foi' the Bi'itish grown material. Fur-

thei'uioi'e I'ecent eorrospondenre with ( 'anad.-i li,-is

shown tli.it the prici's wiiich bnyei's ai'e now \m-

pai-i'd
to offer foi' dried cas.sava ai-e likeh id

he such as uill make its cultivation .ind jMcpara-

tion in the West Indies decidedly popular. To some

<xtent what has been .said in regard to cassava holds

^.iiid
in the case of other starch producing plants like

sweet potato. There is some likelihood that a ti-ade

may be developed in this aiticle als(j. As regards Iniit,

there is already evidence to show that West Indian

trade with Canada is quickly developing. The exjjorts
of gi-een limes last year gi-eatly exceeded those sent

during the previous twelve months, and in view of the

Cold .storage accommodation offered by the newly
established Royal Mail Steamsliip Service between

Halifax. St. John, and these islands, it maybe expected
that the more perishable fruits will be more extensively

grown for export.^ We would paiticularly call attention

to the suitability of mangoes, grape fruit, avocado pears
and similar kinds of truit, though it will li.-n-e to be

borne in mind, especially in regard to mangoes, that

a high ijuality and uniform article only is likelv to

produce a regular and constant demand in the Xcjitliern

markets.

The facts expressed in the above paragraphs may
help to bring out .some of the uses to which an exhibi-

tion like that of Toronto can he ])ut for displaying the

lai'ge variety of commodities other than sugar with

which the West Indies can supply the Dominion more

cheaply than most other Tropical countries. It is

desirable that the possibilities of the West Indies and
their resources ^nd the good agricultural organization
that exists, should be brought before the Canadian

merchant and the Canadian cousumei-. Xo better

opportunity for doing this effectively is afforded than by
the National Exhiliition. It is necessary to undei-stand

however, tliat exhibits alone are not sufficient. There

must be reliable, attractive and suggestive literature

ciiculated, and what is perhaps more essential, there

nnist be repi'esentatives at these exhibitions who have

a personal knowleilge of local conditions in the West
Indies to answer enquiries concei'uing the .samples dis-

played. It is hoped that tiiis depai'tments booklet

entitled the West Indies in ( 'an,id;i may serve a useful

purpose in this respect. As regar<ls jier.sonal represent-

ation, tlie West Indies have to acknowledge the impoi'tant

assistance rendered by Mr. C. S. Picktbrd of the fiiin of

;\Iessrs. Pickford and Black. Ltd.. and particularly that of

^fr. Mousii', .Secretary of the Canada-West India League.
It wouhl be well, however, if the West Indies were,

annually rej)resented by West Indians, by agents whose

interests weie in the West Indies and who were

familiar .nnd in touch with the exact conditions of

production and .sale. The Imperial Department this

year, as well as publishing the literature already
i-eferred to, has.been in correspondence, at the sugges-
tion of Mr. C. S. Pickford, with various West Indians

now residing in Canada, in the hope of obtaining their

.services in the direction already indicated. Whether
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tlii-- desirable object will lie achieved this year is not

at the time of writing definitely .settled, but ottieial

authority has been gi-anted by the Secretaiy of State

for the nomination of a repre.sentative.

Lastly, in connexion with the Kxhiliition. \m- would

Call attention to its value as a form ot advei'tisement in

reffard to the West Indian tourist trade. Here again

there is evidence that the illusti-ateil handbook of this

3 >ei)artmeiit serves a useful ](ur|iosc': Canadian visitoi-s

to the.se islands frequently refer to this publication which

thev have obtained in Toronto tht' picvious year.

With a view to incivasing this function of tlif puMir.-i-

tion, a larger number of more attractive illustrations

have this year been inserted, anfl it is hoped that the

booklet may further the desirable intercourse between

the inhabitants of the West Indies in Canada which

has so largely increased during recent years: that it

nia\" have some influence as an item of the K.xhibitim:

kr the mattei- of attracting those wlio nrcd or dosiro

cliniatic changr and rest: and that it may lulp to draw

% larger number of those particularly desirable visitors

who arrive in these islands with the obj.'c-l of rouiliin-

ing thi'ir pleasure with business.

SHIPMENT OF BENGAL BEANS AS
CATTLE FOOD.

Last vear a saiii|ple of IJengal l>ean.s was sent from

f>l. ViiKvut to the liiipenal Institute for chemical and

commercial e.vaiiiination. It was found that the beans

constituted a feeding,' stuff of high luitritive value and

-contained no alkaloids or cyanogenetii- glucosidt-s. It con-

tained 122 food units, which is higher than the nutritive

value of nndecorticated cotton seed cake (108).

I )uring May of the present year a larger sample eon-

sistint'- of 2'JO Iti. of licans was shipped from St. A'incent to

Messrs. Oillespie, Bros, it Co. who ha\e gone into the matter

of its value for cattle food very carefully. This firm reports

that on the London Corn market there is likely to be adeniaml

ftiv the beans at about £(i lOs. to £1 per ton, c.i.f. London.

On grinding the .sample it was tViund that a very attractive

lofiking meal was ol)tained though the admi.xture of the lilack

testa of the .seed is con.sidered to .somewhat .spoil the ap|)eai--

ajtce. A .small feeding trial has been made in England with

cows, and from this together with the analysis of the meal, it

is considered that it forms a rich, wholesome foodstuff that

should be a perfectly marketable article. Mes.srs. Gillespie,

Bros. & Co. have advised the consignment, if possible, of say

15 to 20 tons to them, as they lielieve the meal would sell

readily at about the price mentioned aliove.

In corresponding with the Acting Agricultural Superinten-

dent on the matter, the luijierial Commissioner of Agriculture

raised the point as to whether the prii'c ipioted is regarded liy

planters as reasonable in view of the estimated yield of the

lieans per acre. Iteaders will be familiar with the fact that

in the West Indies, Bengal beans are grown primai-ily for their

\d\ne as a green dressing, and planters in St. Vincent exercise

care to prevent the lieans seeding in the field since the dispersal
of the seed would lie likely tci entail consideralile expense
in connexion with the weeding of the subsequent crop. In

St. Vincent, the principal crops cultivated are cotton and

arrowroot. As regards the effect of the beans upon subsequent
cultivation in the case of cotton there .seems to be little ground
for antici]3ating much trouble by allowing the beans to flower

an<l fruit, but in the case of arrowroot and similar crops of

low growth, stray bean plants are apt to be troulilesonie and

to form thick mats of vines over the crop proper. Were it

not for this objection there would appear to be no difficulty

in regard to the production of marketable quantities of

Bengal lieans in St. Vincent, and planters are of opinion
that the price ju.st quoted in London would pay. In view

of the considerations put forwartl above it has been decided

to try and supply the English market with some 20 tons of

lieans at an early date, and if these sell readily there is no

doubt that planters in the West Indies will consider what

special methoils can be adopted to enable the important crop
under consideration not only to improve the soil in its

nitrogen and humus content, but to supply as well produce
from which a direct profit can be obtained. It may lie

mentioned that the po.ssibility that cassava in St. Vincent

may be grown in the future more extensively than it is at

present in some places as a suli.stitute for arrowroot, is

a possilile solution to the ditticulty, owing to the entirely

ditferent habit of the cassava plant which more or less

resendiles in this respect cotton. In any case the subject is

worthy of carefid consideration particularly in view of the

fact that the demand for feeding stuffs hi Great Britain is

showing a tendency to increase. There is no doulit that in

years to come the feeding of live stock in temperate countries

will more and more depend upon the by-products of tropical

crops, at any rate as regards concentrated food stuffs; and

a highly rich, lutrogenous foodstuff like Bengal bean meal

which can be gi-own cheaply and advantageously should

stand an exceedingly good chance of establishing itself as

an important article in the rations for dairy cow> and

fattening animals In temperate countries.

The Manuring of Bananas in Queensland.—Of some interest, from two points of view, is a .short article

which appears in the (^ucmdand A(/ricultit)al Journal foi

.June 191-1. It gives the results of exjieriments that have

been made in that country with regard to the manurial

requirements of the banana—work that is of special interest,

since it is .stated to hax'e been conducted in a reliable manner

liy the pu])ils of one of the Queen.sland State Schools.

Turning to the actual work done, it is .stated that the fol-

lowing sets of manures were employed: incomplete
—2 tt). dried

blood. 1| ffi). super|ihosphate; complete No. 1—2 !b. dried

lilood, l\ BE). superphos{)hate, 1 &. sulphate of potash: com-

plete No. 2— 2 ft'. )utrate of limCj 21b. suljihate of potash,

4 B). superphosphate. These tjuantities were supplied to

stools every six months. In considering the table of results

it appears that complete No. 1 gave by far the greatest gain

per acre after paying for the manure. For complete No. 1

this is quoted at" £5.3 .3s. IM., for the incomplete manure,

£lJS 3s. Id., for complete manure No. 2, £16 Is. or/. The

reason for the noticeably small gain in the case of conqilete

maiuu-e No. 2, lies in the fact that the cost of the manaie

per acre was nearly twii'e as great as in the case of coniplttt-

manure No. 1, which was just over £12.
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SUGAR INDUSTRY.

THE SUGAR PALM.
In India, Sfveral spucies of |)alni trees are ntilizefl as

a source of sugar, and, in tlie A'lricuhurul Ktn'sioY August L',

1913, a brief accfmiit was given of the exijeriniental wnrk that

had been conducted -with the Palmyra palm {Borassus fiabtlli-

formis), a tree which in Bengal is .systematically tapped for

the sugar which its sap contains. It was found, however, in

the course of the investigation, that the principal difficulty in

obtaining the sugar was the great losses that occur through

fermentation, Ijut that this change could be greatly retarded

by sponging the wounds with formaldehyde.
Work of a very sinular nature has of late l.>een done in

the Philippines in connexion with the sugar ixdm known

botanically as Aren(/a sacc/iarifera. The res\dts oljtained

will be found fully described in a series of special articles in

the Philippine Ai/ricidtural Review for May 1914, from

which the following notes have been extracted.

The sugar palm, mentioned in Sanskrit writings, is one

of the oldest economic species used by civilized man as

a source of sugar. The tree is not specially speaking a jungle

.species, and seems to prefer the banks of mountain streams,

margins of forests, and joartially open hillsides. The spread
of its leaves is not quite so great as with the coco-nut, but

the weight of the crown is much greater and the leaves are

much longer and heavier, whilst the trunk is usually
.shorter but often thicker than that of the coco-nut.

Unlike that of the coco-nut, the trunk is always vei'-

tical. It is stated in the article under review that

a hectare of land containing from 150 to 200 trees should

proditce, under modern cultural methods, sonic 20 or more
tons of marketable sugar per year over a period of ten to

fifteen years. This yield, considering the extremely low upkeep

expense, compares very well wdth that of the best sugar-cane.
As soon as the flowers in the bunch open, the stem is severed

at about the point where the first pedicels are given oft',

namely, 40 to 60 cm. from the trunk of the tree. Various

methods are employed locally to prevent fermentation of the

sap, but none appear to be as satisfactory as the methods

devised as the outcome of experiments conducted by the

Bureau of Agriculture.
One very peculiar fact connected with the sap of this

tree in comparison with saps of other sacchariferous plants, is

its extremely low acidity. Samples when fresh show only
a trace of acid. AVhen ^owever untreated sap is exposed to

air, it very readily ferments. Hence the experiments con-

ducted with preser\atives and in connexion with clarificatiiju

for the purpose of determining the projier methods of handling
the sap in the manufacture of sugar.

Formalin has answered well as a ])reser\ative as has also

milk of lime, lint in the clarification, the method which gave
the best result was heating the sap to boiling point and then the

addition of alcolinl which had the att'eet of precipitating albumi-

nous matter and pectin bodies which were very readily filtered

off. The filtrate was then treated with milk of lime,, and this

was then carbonated to 0'3 acidity, which caused another pre-

cipitate to fall innnediately, lea\ing a perfectly clear supernatent

liquor. 'A beautiful light, clear massecuite of 86° Brix. was
made from this sap which liegan to crystalize after three days,
and at the end of fi^•e days was filled with short clear crystals
and a very light-coloured molasses. This sugar was easily
drained of the thin molasses and washed to a high grade sugar
with very little clear water. The same method was then used

in making syrup and gave a light-coloured heavy liijuor of

56° Brix. with an excellent fiavour.'

The secret of this method nf i-liuiticatinu lies in the

heating <jf the sap to boiling point or in treatment with alcohol,
either having the effect fif sterilizing the sap as well as precip-

itating inqjurities. Although the alcoholic treatment may be

dispensed with, this will j-et give excellent results whenever

practicalile to enqjloj- it.

lieference is made in the 'publication under consideration

to the manufacture of alcohol and vinegar from the juice of

the tree. Each litre of sap co)itaining 14 per cent, sr.crose

gives 70 grammes of alisolute alcohol, prrivided there is

]ierfect nxidation and no loss, or about 80 cc. of 20 per cent,

alcohol, namely, 28 litres for each tapping.
For further details as to yields per tapping under

different conditions, etc., the reader is referred to the articles

already acknowledged; but in concluding this account of the

subject, the fact maybe enqjhasized that the sugar palm is also

of value as a source of fibre and starch. Ropes made from
the fibre of this tree are said to endiu'e alternate wetting and

drying or continued exposure to either fresh or salt water

lietter than any other rope material in the Murld.

DETERMINATION OF VARIETIES OF
SUGAR-CANE BY MEANS OF STOMATAL

CHARACTERISTICS.
ilr. Aguste de MUele, Director of Agriculture for the

He de la Reunion, puts forward an interesting discussion on the

above subject in tie Heme A<jiicole (May 1914). He begins

by drawing attention to the difficulties of distinguisliing
varieties of jjlants and animals in general, and then proceeds
to show that, in regard to varieties of sugar-cane, the con-

fusion that exists in many places is jiarticidarly great. As
an example, ^1. A'illele i^oints out that in Hawaii the Lahaina
cane is considered to be the same as the Louzier and as the

Bourl)on (which is known in He do la Reunion as 'la canne

jaune'). It seems that in Mauritius and He de la Reunion
there is circumstantial evidence to show that the varieties are

distinct, but in order to arrive at a definite conclusion, an

experiment has been started. C'uttings.of the Lahaina variety
have been obtained from Hawaii and these have been planted

adjacent to plots containing Bourlwn and Louzier, respectively.
In this way it is expected that, by comparisoh at the time of

harvest, it will be seen from the morphological characteristics

—from the general appearance of the cane^—whether they
are in fact one or three varieties.

Since the appearance, however, of a paper in the West

JniJian Bulletin (Vol. XIII, Xo. 4) describing oliservations

made by Mr. W. 1!. Dunlop of this Department on the

stomatal characteristics of West Indian varieties of sugar-cane,
the investigators in the He de la Reunion are hopeful that their

work of discrinunation may be shortened: that by examining
the leaves microscopicallj', it will be possilile to discover

ditt'erentiating anatomical features, particidarly in connexion

with the stcjmatfti, before the canes reach maturity.

This .suggested application of ^fr. Dunlop's oliservations

is of intere.st. The three varieties under consideration are

not included in the list examined by him in the West

Indies, but it is significant that two \arieties which are

not very di.ssinular in general appearance may possess marked

ditt'erentiating characteristics as reganls their stomata. .Vs

an example, we.^nay take the caseof 1>. 147 and D. 116. B(jth

these canes germinate indifferently; botli are fairly stout and

zig-zag in haljit: both are greenish yellow in colour, and both

have fairly large dark-green leaves, pendulous in habit. But

the veins in the leaves of D.116 are much wider apart and



Vol. XIII. Ko. 320. THE AGRICULTURAL NEWS. 24-5

more pandlul than tho.se in a leaf of B.14", whil.st the munlier

of .stomata i)er unit of area in a leaf of I). 116 is very much
less than that found in the case of B.147. As well, the

indiviilual st(pnia in a leaf of I). llfi is larger than that

to 111' oliserveil in 15.1+7. These facts tend to supjKirt

j\lr. A'illele's opinion that the .stoniata may '>e u.seful in

tlie direction indicated liy him.

But in concluding, it may be oliservcd that an ini|j"rtant

feature for classification puri)oses is the eye-lmd. .\s

a matter of fact it is by the eye-l)ud that the two varieties just

referred to— B.147 andD.llG—are lie.st seen to lie distinct

forms, B.147 having a very small and ad[)re.ssed Imd: that

of l).l Hi lieing large and bulging. On this suliject, reference

.shouhl be made to another interesting paper in the ]V'sf

Indian Bulletin (Vol. .\II. pp. ;{7S-S7) entitled '.\ Study
<'f Sugar-cane Varieties witii a view to their I'lassificaticm'.

l>y O. X. Sahasrabnddhe.

LIME CULTIVATION.

THE YUCATAN SISAL OUTPUT.
The carefully wurked-out suggestion made by Mr. .Ufre<l

Chatterton, CLE., Director of Industiies, State of Mysore,
that 'there is probably a million acres of unoccupied land in

this Province more or less suitable for aloe or si.sal <ultiva-

tion' causes one to look up statistics regarding the outputs
from Mexico, and to consider what chance such a large area

as the one mentioned would have, if brought into direct cum-

jietition with that old-established industry of the Indian and

half-Indian pojiulation of Vucatan; an indu.stry, too, that is

run on lines that, even if it is not actual slavery, could never

lie allowed in Mj.sore. According to the Botrlin df Esla-

disticn, the official organ of the Hacendados Henequeneros, of

^'ucatan, last year was a record one as regards the total

e-\i>orts of sisal, which were:—
Bales.

Januaiv 1 to I >ei 31, 1913 836,9.50

1912 814,610
1911 680.990
1910 .")r)8,99(l

1909 .567,427

Tons.

(1,000 ko.s.)

14.5,2SO

1.39,902

116,.547

94,789
95,756

C)f this output 520,143 liales were exported during the

.second half of 1913, against 491,841 bales in 1912. As the

total weight of the 1913 .shi|)nient was 90,651,183 kos., the

average weight was 175 kos., or about 3.50 lb. Of the

.520,000, one firm, that of Avelino M<intcs, exported 406,72f<

Lales (71,466.000 ko.s.), Arturo Pierce coming in as a jMior

.second with 86,741 bales (14.609,S87 kos.), and the Cia de

Hac Henequeneros was third with 1<S<'^17 bales (3,244, S67

kos.). The average value of the sisal shipjied during the last

.six months of 1913 was 28-145c. (100c. =.«1 =2«.) per kilo.,

•igainst 20'882c. in 1912, .so that the price wa.s 7'263c. better

per kilo. (2-204 ft.). The value of the 520,000 bales (.July to

December .shipments) was .§25,516,500 equal to £2,516,000.

AVere India, therefore, to plant up even 100,000 acres

with sisal, and that area gave a fair yield, it would be inter-

esting to see how far the Indian output could affect the

Yucatan planters, and how the combined outputs would affect

j)rices. We fear they would lie pidled down below the limit

of profit yielding, as many centres to-day dabble in sisal and

.some have a fair out, l:mt no one outside Yucatan seems to be

growing rich out of the industry, and many .seem extremely
loth to have anvthing to do with the fibre. (Tropical Lifr,

dune UU4.)

GOVERNMENT LIME JUICE FACTORY,
ST. LUCIA.

The above establishnient re opened for the jnircha.se of

limes and lime juice on .lune 22, 1914, according to arrange-
ment made by the .Vgricultural Superintendent previous t"

his departure from the colony on leave. The prices to be paii
iin account, for produce, were:—

Sfiund ri[ic limes .'!;!. 9rf. per barrel.

Pure raw lime juice 6(7. ])er gallon te.sting 13 oz.

and over.

In additiiin to these, a deferred payment and share of

[Mufits was to he made so long as the selling price of concen-

trated juice exceeds £24 ])er {lipe, and the deferred payment
was to be calculated on the actual selling price realized by
the juice on the 201 equivalent.

Since the publication of the aliove notice in the St. Lucia.

Go'vrnment Gazette, an aniend)nent has been issued, in which

it is stateil that the jjrice paifl for the ripe limes will be

raised to 4«. 8rf. per barrel, and that 6d. per gallon will l:>e

given for 12 oz. raw lime juice as well as for that testing

13 oz. Although the jiresent favouraVile state of market

|)rices is no doulit responsible for the representations that

liave led to this amendment, the pulilic should bear in mind

that the cash payments at the factory are merely on account,,

and that by receiving the lower scale of payments on delivery

at the factory, the vendors get no less in the long run than

if they were obtaining the higher cash payments.

The favourable terms <jn which the factory conducts its.

business can be readily seen from the results of last .season's

work. The deferred payments that have recently been made

on account of last year's crop were at the rate of 16-5rf. per

barrel of lime.s, and 15-7<f. per 10 gallons of 12 oz. juice.

In addition to this, the bonus paid in respect to the profit

made by the factory was eipial to 12-46 per cent, on the total

amount paid for the purchase of the produce. The original

cash payments at the factory together with the deferred pay-

ments and boinis, thus gave a total value to vendors during

the past season of 8irf. per gallon of standard raw lime juice,

and -58. 8.Vrf. per barrel of limes, corresponding to a market

price of £32 per [lipe for concentrated lime juice.

A few months ago the Imperial Commissioner of Agri-

cidture communicated with the Assistant Directrn- of the

Riiyal Botanic Gardens, Kew, in regard to the alleged

beneficial effect of smoke upon the growth of pine-apples in

the Azores. No authoritative statement has been found

as to the effect of smoke on pineapples under glass. The

tloweriu" of pine-apples <iut of season stated to occur where

lionfires have lieen lighted may perhaps be due to a tem-

perature stimulus though except in the ca.se of the plaiit>

immediatelv to windward, the distance would be too great

for much effect to be felt. In the case of pine-apples in the

Azores, it is certainly surjirising that filling the houses with

smoke for about two hours shouhl bring about tiowering.

The authorities at Kew question whether some change in

cultural treatment is not made before or at the time iil

the smoking. It appears that no such treatment is made.
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COTTON,

WEST INDIAN COTTON.
Messrs. Wolsteiihulme and HdUanil, of Liverpool,

write as' follows, under date July IS, with reference to

the sales ot West Indian Sea Island cotton:—
About 200 bales of West Indian Sea Island cotton have

been .sold since our last report.

Spinners are indifterent buyers and jwices are generally
easier all roiuid.

The .sales include St. Vincent \6d. to 19d., St. Kitts

and Anguilla IGhd. to 11 hd. and Barbados at lyrf. Quota-
tions reduced ^d. per ft.

In their last Report, Messrs. Frost & Co. intim-

ated that during the .summer months their Report on
the AmericaiiSea Island cotton market would be issued

onlv uionthlv.

Identification of Wild Cotton Plants in

St. Vincent.—The Acting Agricultural Superintendent,
St. Vincent, has furnished this office with information con-

cerning certain wild forms of cotton recently taken to Kew by
Mr. W. X. Sands, Agricultural Superintendent, for identifica-

tion. A cotton found liy the Acting Agricultural Superin-
tendent growing wild on the cliffs by Point de Jour at

Canouan has been determined as Gossi/pium punct'itum, var.

Jamaica, Watt. The Carriacou Marie Galante has been

stated by the Kew authorities to be G. Peruvianum, C'av. or

a hybrid with that species. Other forms of cotton grown in

Union Island and termed respectively silk cotton ilarie

Galante and ordinary Marie Galante are found to be both

forms of G bnrhadense, Linn. As well as the above forms of

cotton, an aroid oljservod by ilr. Sands in St. A'inceut, and
mentioned by him in an article on vanilla cultivation in

St. Vincent pTd)lished in the A'/ricullural Keirf, Vol. XII,
No. 286, page 116, has been determined as Fhilodendron

giijanteum, Schott.

PUBLICATIONS OF THE IMPERIAL
DEPARTMENT OF AGRICULTURE.
The recently issued publications of this depart-

ment include Vol. XIV, No. 2 of the West Indian
Bulletin containing several articles on West Indian

veterinary ijitesti(»ns and an especially important paper
which discusses the results of the Dominica cacao

manurial experiments over a period of ten years. There
has also recently been issued the 1914 edition of the

West Indies in Canada, references to which will be

found in other places in this issue of the AcjricidturaL
Mews.

Passing through the press are two pamphlets, one on

cotton cidtivation in the West Indies, anfl an(jther on
insect pests of sugar-cane in the Leeward Islands. The
former pid^lication will constitute a very comprehensive

pamphlet and will include most of the information in

the old edition fully revised and gi'eatly t'.xtended on

the basis of recent knowledge.
A convenient leafiet can now be obtained from the

Agents of this Department which gives a complete list

of the publications on sale, which include the West
Indian Bidtetin, the Pamphlet Serie-s, the Annual

Reports of the Local Departments of Agriculture, and
the Agricu.ltu,ru.l News.

PROGRESS REPORT OX THE AGRICULTURAL
DEHARTMENT, GRENADA, FOR THE QUARTER
OCTOBER TO DECEMBER, 1U13.

Eecent changes in the staff of the Agricultural Depart-
ment, Grenada, make it desirable to put on record in this

journal, before the appearance of the usual annual report, the

principal points dealt with in this quarterly report issued

liy the Grenada Department last January.
In the publication under review, the Superintendent of

Agriculture draws attention to the satisfactory condition of

the lime crop, and to its suitability to Grenada conditions.

In Carriacou, the area luider limes will be extended, and

already orders for some 5,000 plants have been placed with
the Department for 1914. In Grenada, the fruits yielded by
the small plot at ilorne Eouge are of excellent size and

(ptality, and scale insect attacks, whilst always present, have
not been a serious obstacle. Caittious trials with limes on
the unoccupied lands of the island are recommended.

During the season under review there appeared to have
lieen a marked increase of fungoid pod diseases of cacao,
which was apjjarently the outcome of seasonal peculiarities.

In the laboratory, the work conducted during the period
was of a varied nature, and included the examination of such
diverse substances as sugars, manures, suspected base coins,
as well as articles lielieved to contain poison. It is indicated

in the report that in order to carry out this work .satis-

factorily, it will be necessary to increase the staff of the

Department.

For the last year or two a systematic survey has been
made of Grenada soils, and as already pointed out in the

A'/ricnltural Xews, they may lie classed into the ashes and

gravel of the coastal districts and laval soils of the central

moimtaiiious parts. It is reniarkalile that on some of the

dry .soils, notal)ly in St. Patricks, pruning is more severely
carried out than in the wetter parts of the island.

The position of the Land Settlements Scheme in Grenada is

shown in the report in the form of a table. At !Morne Eouge
there are thirty-six lots, twenty-six of which have been sold at

!Morne Rouge South; and at C'aliste there are twentj'-seven lott<,

twenty of \\hich have been sold: ^Vesterhall and Calivigny
contain 127, eighty-five of which have lieen purchased. In

addition to these areas there is a proposed new settlement at

the mountain lands at St. Cyr, which was ])urchased during the

quarter by the Government, and which contains about 350

acres, fertile and well watered. With a proper road system,
this area should gradually l)ecoine a prosperous settle-

ment of peasant agricidture, although it is not anticipated
that nuich else than cacao and sugar-cane will be grown there.

It was intended to open the settlement for occupation last

Jime, and it was expected to be the means of providing 100
families with land.

As regards peasant instruction, the Agricultural Instruc-

tor has made an interesting trial with the pods of the jilant

Cassia Fistula. As the result of small shipments a good
])rotit was made, even in face of the exceptionally heavy

charges to be expected in the case of small shipments. As an
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oriiaiuoiitiil tree Cassia Fistula might lif gi-own more widely,

and a thrifty peasantry would no doubt Ije able, by means of

these trees, to supplement their incomes.

The last section in the report deals with experiments.

Trials in progress deal with the following questifms: (a)

improvement of cotton by .selecting local types; (b) importa-

tion and trial nf new types of these crops; (c) trials of impnited

varieties of sugar-cane; (d) perhaps budding and grafting and

projiagation by cuttings of cottfni. In connexion with the

Department, experiments are being carried on in regard to (a)

.selecting new and valuable types of cacao, (b) trials with

imported varieties of cacao, (c) citrus fruits. Li the repoit,

the results of the cacao manurial experiments are given. The

pen maiuu-e plot at Grande Bacolet ga\e 2,2.38 lb. of cured

cacao per acre compared with 1,271 lb. from the no manure

]ilot; liut at Mount Home the pen manure plot gave only

1,77s tt). of cured cacao per acre compared with 1,99+ tti. from

the \\(' manure plot. In the first .series mentioned, the mulched

plot gave more than the no manure, but less than the ])eu

manure plot, namely, 1,46.") lb.; but at Mount Home (.second

.series) the nndched plot gave only 1,229 ib., which was less

than the yield frnm either the no manure or the pen manure

plot. It must be remembered, however, that these figures

reiiresent only the tir.st year's working of the experiments, and

ditierent results will no doulit lie recorded in future years, as

the initial irregularity in the (piality of the soils becomes

eliminated.

DOWN THE ISLANDS,

ITEMS OF LOCAL INTEREST.
As iiointed out in another article in this issue, tlie lime

juice factory at C'a.stries, St. Lucia, restarted operations on

June 22. The oil engine has been installed in the factory

and is working well. This .season the limes are coming in

better than last year and the factory grinds at the rate of

about 10 barrels of fruit per lioui-. When this supjily f)f

fruit is fidler and more continuous it is estimated that the

amount dealt with per hour will be still greater. The Officer-

in-Charge of the factory states that there is a great lack of

uniformity in the size of the fruit .sent in. It is desirable that

vendf)rs should endeavour to present for sale limes of a normal

size in good condition. With a view to bringing the matter

directly to the notice of the peasants and others, the depart-

ment has ap])roached the Ecclesiastical authorities who by
means of their contact with the people collectively have lieen

able to advi.se the peasants personally.

At the Government Experiment Station at Kcuniun,

affairs are progressing satisfactoiily. ilr. Brooks, the

Otticer-in-C'harge. notities that 7-5,000 lime plants are ready

for distribution. Already a consideralile numlier has lieen

sent out and the .seedlings in the process of removal, lift

nicely and are free from scale.

At last we are able to record the installation of the

hydraulic ram in the river at Choiseul. This is now working

.satisfactorily, giving 2,000 gallons of ;\ater per twenty-four

liours.

As soon as the seed is received, the cotton pints will be

established at Choiseul. Seed has been ordered from

tSt. Kitts, but in the event of its not arriving in time seed

from St. Vincent ordered at a later date will be put in

instead. The budding of oranges and mangoes was begun

during the month and will be continued at favouralile

ojjportunities.

The Curator at ilontserrat reports that since ilay 1,

8,000 bay plants have been distributed. Areas are being

planted in bay trees in various parts of the island. The

growth now being made l)y the plot of bay trees at Chateau

is said to be very encouraging and tlie plot is in a more

promising condition than ever. The cotton crop is now well

established in the island, and it is reported to have made

a better start than in any recent year. The cotton planted
i)i February has conunenced to open, and the total area

planted is probably greater than that of last year and the

cultivation, on the whole, is good. Except at the northern end

of the island very little troulile seems to be occasioned l)y

cotton stainers. The question is raised as to whether Bengal
beans are a suitable crop to grow Ijefore cotton. There has

been some indication that cotton planted after Bengal bean.s

does not do as well, and a special experiment is now being

tried to see whether the supposed effect is imaginary or real.

On .June 1 a flashlight system of conununication Vietween

Antigua and Montserrat was opened to the public by the

Government. Messages are accepted from 10 a.m. to 6 p.m.

the charges being 1 hi. a word with a minimum fee of 9d.

a me.ssage. (The Dominica Chronicle, June 10, 1914.)

On Friday July 10, a meeting was held in Antigua of

the Agricultural and Connnercial Society at which the

question of an agricultural and industrial exhibition for 1915

was discussed. It was decided to hold the show early in

the year and to approach the Government for the use of the

Indiistrial School and grounds for holding the exhibition,

and for the financial and other assistnnce usually given. It

was also decided to write to the Imperial Commissioner of

Agriculture with a view to obtaining the customary aid.

From Nevis, Mr. W. Howell reports that the cotton crop

is, on the whole, looking very promising. Though cotton worms

appeared in fairly lai'ge numbers in a few fields, they have

been kept in check by the use of Paris green. Anxious

enquiries come from certain localities concerning the peculiar

curlint' of the leaves which is noticeable in the upper

branches of some of the young cotton. Mr.
No\yell,^

the

Mycologist to the Imperial Department is now in Nevis

investigiiting the matter. The area under cotton cultiv-

ation this season is about 3,000 acres—an increase of

about .500 acres on last year's planting. Picking has

begun in some of the earlier fields. It is to bo regretted

that old cotton is to be seen on certain estates. A matter

for satisfaction is the establishment of the cotton manurial

experiments. The plots which are in duplicate will receive

respectively pen manure, basic slag, sulphate of potash and

sulphate of ammonia, and cotton seed meal. The seed used

for planting has been obtained from La Guerite in St. Kitts,

and the germination has been very good and the plots on

the whole are looking very promising. The coco-nuts at

Piuneys estate continue quite healthy, and 29,.o00 nuts were

shipped during the (luarter, 7,000 of which were for plantmg

purposes.

\ reprint from the Miniw/ Journal describes a useful

ijorteble steam mining pump known as Merryweather'a

Valiant It is specially
suited for up-country work where

neither roads nor rails exist. It will pump through 3 miles

of piping and can be arranged for l>ummg wood fuel No 1

size (capacity 100 gallons per minute) weighs only
6^

cwt.;

No -^ size (capacity
200 gallons per minute) weighs only

11 cwt. The pump has given satisfactory results both m
Northern Nigeria and in Siberia.
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EDITORIAL NOTICES.

Lettfi-s and matter tijr publication, as well as all

^specimens fur naming, shonlfl be addressed to the

Comiiiissioncr, Imperial Department nt' Agriculture,
Barbados.

All applications for copies of the 'Agricultural
News" should be addressed to the Agents, and not
to the Department.

Local Agents: Advocate Co., Ltd., Broad St-,

JBridgetown. Lonilmi Afjaiifs: Messrs. iXilau & Co.,

37, Soho Square, W.: West India Committee, Seeth-

ing Lane, E.C. The complete list of Agents will be
liauid on page 3 of the cover.

The AgricuUtiral News: Price \d. per number,

post free 2d. Annual sub-scription payable to Agents,
2s. 2d. Po.st free, 4.«. 4rf.

Jigricultural llriu )

Vol. XIII. SATr]!l>AV, AUGUST 1, 1914 X. il^O.

NOTES AND COMMENTS,

Contents of Present Issue.

The fditoiial ni thi.s number deals with the Toronto
National E.xhibition, I!n4. It endeavours to show some
t)f the ways in whicli the functions of the I'xhibition as

an advertising and educational medium foi' the West
Indies might be extended. A review is giv( ii ;d-o of

West In<lia-( 'anadian tradedurinc;' Ht]3.

It is possible that Bengal beans will command a

paying price as cattle food. On page 243 i.s an article

descriliing what has been done in connexion with this

matter in St. Vincent.

(Jn page 244 will lie found an interesting article

which goes to show that it may l)e possible to distinguish
varieties of cane in theii- y<iung stages of growth, which
are similar in general appearance, by means of the
•stomatal charactei'istics of the leaves.

The <|uestion of the price of lime juice anil the sale

of limes to the (iovernment Lime Juice Factoiv. in

St. Lucia, is discussed bi-ietly on page 24.5.

An interesting note on wild eottons in St. \'incent

aj)pi'ars on page 24().

An important aiticle on root liorers \\ill In- found
under Insect Notes on page 250. On this jjage also is

an article which .shows that there is .some po.ssibilitv
that unlhriftiness in lime trees may be r.-nised liv

iH'iiiatodes or round woims.

Interesting notes coimected with live stock, on JJage
2.51, deal with contagious diseases of cattle in (Juade-

loupe, and skin tempeiatuie and fattening capacity in

The Right Honourable Joseph Chamberlain M.P.

It is with a profound feeling of sorrow and loss that
we place on record the death of the Right Honourable

Joseph Chand)erlain, which occurivd on Julv 2. I!I14.

As Secretary of State lor the Colonies from USiL^

to 1!)()3, Mr. Chamberlain will be remendiered as having
shown an intense activity in all matters ivlating to the

Empire, which was felt alike in the I) iuions and

throughout the Colonies.

Fca- his practical intei'est in the West luilies the
inlialiitants of these islands will :dways feel a deep
feeling of gratitude. The sense of his personal relation-

ship with the West Indies was always present in
a striking degi-ee and evinced itself in many measures

tending to ivlieve the depression that existed at
the time of his assuming the otKce of Colonial
Minister. At his instigation the West India Royal
Commission of 1M()7 was ajjpoiuted, the material out-
come of which was the alleviationofthe.se Colonies from
considei'able distress through vaiious measures of
financial relief; through the participation of the Impei'ial
( Jo\ernment in the Brussels Convention and the conse-

quent abolition of sugar bounties: thi-ough the institu-

tion of Land Settlement Schemes, and the establish-

ment in the West Indies of an Imperial Department of

Apiculture.

Export Trade of British Guiana with Canada,

1913.

With further reference to the Handbook entitled

the West Indies in Canada, 1!)14, which is mentiijiied

in the editorial to this issue, it shoidd be pointed out
that unfortunately the statistics for British (Jniana

exports to C'anada had to be omitted (^iwing to the
belated arrival of the figures at this c)ffice from British

Ciiiana after the publication in question had gone to

press. It may serve some useful purpose however ifthe

figures are published in these columns. They are of
considerable interest and importance since they show
an increase in the value of the commodities sent to

Canada compared with li)12 and previous yeai-s.
British Cuiana .seems to be the only case where the
total exports to Canada in 1(113 have exceeded those
for 1!I12.

Articles.
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Disintegration of Rice Grain.

Ill the Agricidtural Neivs (\'<il. XIII.
}).

L3-'>)

;i short accdunt was givfii uC a nirtlidd tin- ilistiiii;uisli-

iiij; the starches nf (litieieiit rices bv a
j)riices.s

ut'

fractional lii|Uet'action. In continuation of this note.

Mr. F. J. Warth an.! 1 ). H. Darabsett have described

-(Bulletin No. :>.S ot tlie Agricultural Research Insti-

tute, Pusa) a satisfactory inean.s for disintegrating the

grain without damaging the starch by means of dilute

alkali. The action of alkali has lieen found to be

regular ami distinct toi- ditfei-ent varieties and it

.•i])j)ears
to be possilile liy means ot' it to distinguish

roughly the dittereiit ijualitii's of rici'. It is believed

that the method will be found jiarticularly useful in

.stuflying the ripening of paddy, a suliject which tor the

rice miller is one of some importance.

sent to market undersized. It is stated that the pork
and lard consumption for 1909 presented an increase
of (il 2,000 lb. tor 1009 as Compared with 1900, and
amounted 1,, 7,(i:!4.(iO().()00 lb.

Wild Tamarind as a Soil Renovator.

This leguminous tree known botanically as

Leucii-na glauca is coiniuon in the West Indies and in

other parts of the Tropics. Accoiding to a ])aper

jiublished in the Pliuippina Agncalturist and
Forester ( \'ul III, No. 1) Tpil-ipil', as the tree is

called ill the Philippine Islands, might be employe*!
profitably as a soil renovator (jii account of the large
amount of nitrogen fi.xed by the bacteria li\iiig in

.symbiosis on the roots. It is stated that the value

of the tree in adding niti'ogeii to the soil is about ii|u.il

to its value fin- wood production which is ii'yOO pescjs

per annum ])er hectare. Since roots and tops both pay,
it is suggested that the tree could be emjiloved as

a shade tree for young coftee. cacao and other delicate

jilants. A further and jieihaps more practical sugges-
tion, at least from the West Indian point of view, is that

wild tamarinds might be jilanted on waste land whi'fe

the trees Would |)erform the dcjuble t'unction of jiroviil-

ing a financial ivturn ,is well as imjiroxing the fertilit\

of the s.iil.

The Outlook as Regards Pig Production in the

United States.

The npiiteiits of Farnu'i's Bulletin, No. .57.) of

thv United States Department of Agriculture, show
that in regard to meat animals, the Department's
estimate indicates an accumulated shortage since the
last census year (1910) of appro.xiinately 19-2 per cent,

of cattle, lU(i per cent, of sheep and .")2 per cent, ot

swine. The decline of swine is partly accounted for

by xhf extensive prevalence of hog cholera, bv high
priced corn, by the deficient proiluctioli of lOUi
because of a severe long continuous and extensive

drought, anil because of the high prices of swine for

slaughter. Notwithstanding the high price of swine
for slaughter, the farmers found they could not jiiofit-

ably lW-i\ thi' high priced corn. At the same time, the

])rice of hogs j)er 100 lli. was high relatively, although
not as high as corn. In this situation hogs were often

West Indian Awards at the Tropical Products

Exhibition.

In connexion with the above international Exhibi-
tion the British ( 'ottoii (!i-owing A.s.sociation presented
a Silver Trophy .-uid three Silver Cups for competition,
anil the awards have now been made as follows:—

("lass A. A Silver Trophy for the best general
exhiliit of \arious varieties of cotton shown by any
(jt<jveriimi'iit I »epartineiit of Agriculture of any Briti.sh

Colony oi- Protectorate or of Egypt or the Anglo-
Egyptian Sudan, such i-xhibit to have been grown
during litl.'i oi- Ii)l4 on any farm or farms under
( tovernmeiit supt'ivisioii.

Trojihy awarded to the (Jovernment Agricultural

Department of .S<putherii Nigeria.

Very highly coiumeiided—the Sudan (joverniueiit

Agricultural Departnu'Ut: Commended—Mr. Shepheifl,

Agricultural Superintendent, St. Kitts, West Indies;
the (lovernnieiit .Agricultural Department of Northern

Nigeria: the ( Jovi'iument .\gricultui'al Department,
I'unjab, India,

( 'lass I'l. Three Silver Cups, namely, one each for

I he West Indies, N'yasalaiid and the Anglo-Egyptian
Sudan for the best type of cotton grown on any farm or

plantation dming the years 1913 or 1914.

West Indies!. Silvercupawarded to Mr. Alexander
Smith, St. \'inceiit;verv highlycommeiided

—Mrs, Howes,
.Montserrat: highlycommeiided

—Mr. Sltepherd, St. Kitts.

Xyn-ialand. Silver Cup awarded to A. L. Bruce 's

Estates Ltd.. for Nvasaland Upland Cotton.

\'erv liighly commended—Mr. James Dockie,
( 'hirala Estates, for Asfili Egyptian Cotton.

Sudan. Silver Cup .iwardeil to Mr. C. H, Ne\ die,

for American (juality cotton. \'i'rv highly comnieiideil
—Salini Bashur, for Assili cotton. Highly commended
—Abdul Aziz Vehia tor .A.ssili cotton, Gwad walla,

Haboosha for .A,ssili cotton, ("apato Estates for Affifi

cotton, ( onnneiided —Mr, ( ieo. Alexander, for Affifi

cotton.

Tile Wi'st Iiiili;i ( 'oiuiiiitti'e also iii.-idi' special

awards. The West India Committee Silver Cup for

the best Comprehensive display of tropical products
exhibited bv any of the Permanent Exhibition Com-
mittees participating: Awarded to the Permanent

Exhibition Committee of British Guiana.

A Silver Cupotfired by the West India Committee
for the best iiidix iilual exhibit of any article or articles

of tropical produce: Awarded to St. Aroment estate,

Dominiea.

A Silver ('u|) offered by the West India Committee

for the best samjjle of rubber from individual exhibitors

from British (iuiana, British Honduras or the West
Indies: Awarded to Hills plantation, British Guiana.

A (!old Jledal by .Mr, K, X. Martinez: Awarded to

the Permiueiit Exhibition C uiuiiittee of St. V^incMifc

for their exhibit of Sea Island cotton.
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INSECT NOTES.

ROOT BORERS.
lu the Aijrii-uUural A\'<rs tor Juir' 20 hist, (.see

Vnh XIII, p. 202) an article which had pieviouslj- appeared
iu a Jlartiuiipte newspaper was reviewed under the collective

heading of Insect and Fungns Notes. The article dealt with

certain experiments in ilartinique in the use of carbon

bisulphide in emulsion, for the control of soil-inhabiting

grulis which attack cacao and limes when these were planted
in lands formerly devoted to the cultivation of sugar-cane.

The insect principally concerned was stated, Ijy Mons. G.

Bordaz, the author of the original article, to lie the 'larva

of a handsome beetle very common in our colony,' Diaprepes
famelicus. It was thought at the time that the review

was j)re})ared that the names Dia2)re2}es faiiielicus and

Exoplitltalmus fumeliciis were synony-
mous and that the ilartinique insect

would be the same as the Dominica
f)ne which lias recently lieen identified

as E. favielicus.

Specimens recently received at the

Head Office of the Imperial Depart-
ment of Agriculture from Mons. G.

IVtrdaz prove to be the same as the

Barbados root borer (Diaprei^es abhrevi-

ains).
A visitor to Barliados who is

interested in the cultivation of sugar
in Guadeloupe has recently informed

the Entomologist on the staff' of thi^

])epartnient that the Barbados rout

liorer i^ the same as the root borer

of sugar-cane in Guadeloupe. The local

name for this insect in that island is

'jacquot.'

This information would seem tn

add these two localities, Martinique and

Guadeloupe, to the known distribu-

tion (if D. a/ilireviatus.

E.i'opht/ialmus famelicus is a small,

plain, greyish weevil similar to, but

smaller than, the Leeward Islands root

borer {E. esuriens) and not at all, in

its colour and markings, like the beauti-

ful Diaprepes abi/rei'iatus.

lit the same number of the Agri-
cultural News to which reference has
been made above, a note appeared Fit

mentioning the unusual occurrence of (about 2.V times Natural Size.)

interest in adding another island to the list of those in which
this insect is known to occur.

The many and variable forms of Diaprepes which belong
to the two species D. abbrei'iatus and D. fpevijleri are now
known to occur in Barbados, Grenada, St. Vincent, St. Lucia,

ilartinique, Guadeloupe, Domiiuca, Montserrat, Virgin Islandss,

St. Croi.x and Porto Rico. The range of variety among these

insects in all the islands mentioned .seems to be very great,
but it is possil)le that eventually they may lie found to Ije all

of one species.

Exophthalmus esuriens is now known to occur in

Barbados, Dominica, Montserrat, Antigua, St. Kitts and
Nevis.

E. esuriens in St. Kitts, attacking sugar cane, and m
Antigua and Montserrat on limes.

It may be of interest to add that this insect has recently

(•Inly 1914) been found in Barbados. This appears to be the

first record of the occurrence of this insect in that island.

It was found on an estate, where systematic collections

of Diaprepes abbreviatus were being made, by the boys
employed for that purpose. They stated in answer to ques-
tions, that these insects were found among the canes in one

field, but it afterwanl transpired that these lioys with their

eyes trained to search for Diaprepes had found theE.xophthal-
inus weevils among the plants in the labourers ground at

some distance from the canefields.

The present record of Exophtlialrtius esuriens in Barbados
does not connect its presence with sugar-cane, but is of

THE CITRUS ROOT NEMATODE.
In the Journal of Atjricidtural Besearch issueil liy the

United States Department of Agriculture, an article by
Dr. N. A. Colib, draws attention to

the almost world wide-occurrence of

a nematode worm which attacks the

fine roots of citrus trees. This article

also gives the known facts of the life-

history of this worm, which has been

named Tylenchulvs seynipenetnins, Cobb,
and it presents several drawings illus-

trating the anatomy of the organism and
the nature of the injury caused by it.

It appears that this nematode,
first discovered in California, has since

been recorded from Florida, Spain, Malta,
Palestine and Australia. It is not

known to attack any plants other than

citrus although carefid search has been

made for it.

The adult female of Ti/lenchulus

semipenetrans is of sufficiently charac-

teristic appearance to be easily recog-
nised by a specialist in this group of

animals, but the larva and the male are

distinguished only with difficulty from
the same forms of other .species, which

are to be found in the soil in the

vicinity of citrus roots. Dr. Cobb
states that upwards 100 different species
of nematodes have been found by him
in examining material from various

parts of the world.

Some of these forms are predac-
eous on others and it is probable that

3. Diaprepes abb7-ei>iatus, TuE Advlt the pernicious efi'ects of the most
harmful species are somewhat mitigated

liy the efforts of their natural enemies.

The citrus root nematode is not capalile of independent

migratifin for any consideraVile distance. It is spread liy the

distriliution of infested nursery stock, and, in the field or

orchard, )jy the surface water of heavy rains.

It has been found that a temperature of 140'F, is fatal

to this nematode, and as this is not a temperature which

injures citrus nursery stock, the practice of dipping in hot

water at about 140° should give a means of disinfecting such

material and preventing the spread of the nematode.

The authoi states that it is too early to make positive

statements as to the amount of the injury caused by Tycen-
chulus seinipenetrans l:)Ut that it seems to be a pest of which

citrus growers in all parts of the world will have to take

notice.
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Nothing is known yet of its ocfurrence in the West
Indies liecause no special investigations have been carried

on for the purpose of finding out aljout it. It uiay be

that careful search will reveal its presence, and that its

attacks may help to explain some of the difficulties which

have been puzzling up to the present time.

NOTES ON LIVE STOCK.

CONTAGIOUS DISEASES OF CATTLE IN

GUADELOUPE.
An interesting ccjunnunieatio)! has liecn received at this

office from the Goveriuuent of (Guadeloupe with reference to

two reports submitted to that government by the local Veter-

inary Officer in charge of a mission under the Pasteur Institute

for the purpose of studying the contagious maladies, dealt

with in this abstract.

Taking the fir.st report, certain information concerning
anthrax appears to be of interest. The nature and ti-eatineut

of this disease is generally well-known throughout the West
Indies and it is not necessary to discuss tlie matter in detail

here. It is interesting to note, however, that the Veti^rinary

Surgeon in Guadeloujie states that the disea.se as it shows
itself amongst the cattle in that island is different to that

de.scribed in Europe. At first the animals show a little fever

together with trenililing throughout the body; then they
become in.sane and often endeavour to charge the persons

seeing after them. They rest in this condition for .several

day.s and die eventually of apoplexy. These symptoms agree
with those observed in other ])laces. But in Guadeloupe
there is no discharge of blorxl from the orifices nor is haemo-

rrhage indicated in the urine nor at no.se which in other

countries characterizes anthrax. In [lost mortems, lesions

have been found identical to those ol)served in animals in

Europe. Vaccination has been adopted in Guadeloupe as

regards prevention, but without siu;cess owing, it is liclieved,

to the fact tliat the serum has been nM and tlu'rcfnic not

virile enongh.

Turning to the second re[)ort dealing with special work con-

ducted under the auspices of the Pasteur Institute, information

of interest is given concerning Farcin d'Afrique (^Vfrican

farcy) and 'Farcin de boeuf (cattle farcy). It is statetl that

the former comjjlaint causes grave losses amongst the animals

in Guadeloupe but it is stated to be curalile. In this disea.se

the lesions are larger and more massive than in the second com-

plaint, and the lymphatic vessels are swollen so that they
look like veritable cords. The second malady, 'farcin de

boeuf, is caused by a streptf)thrix and is regarded as inciu--

able. There iloes not exist at present any serum capable of

curing the malady, but there is reason to l)elieve that treat-

ment with potassium iodide would give good results. Some
of the symptoms of this disease apparently j-esemble bovine

tuberculosis but it is stated that there is no connexion

between the two diseases.

SKIN TEMPERATURE AND FATTENING
CAPACITY IN OXEN.

The ecjuivalent value of various foods employed in the

fattening of animals such as sheep and oxen is frequently

estimated in terms of what is known as the starch ecjuivalent
on the Ijasis of the observation, 'that when starch is adtled to

a maintenance ration it produces one-quarter of its weight of

fat in the animal's bodj' which corresponds to the utilization

of between oO and 60 per cent, of the starch. The remain-

ing 40 to .50 per cent, of the starch is converted into heat.'

On this basis, the starch equivalent of various foods can be

be calculated, and from the data so obtained it has been

attempted to state what increase in weight in fattening
animals may be expected frem the consumption of given

quantities of various foods.

This work is largely associated with the name of

Kellner, who is responsible for a considerable amount of valu-

able work and information concerning it.

British experimenters, however, do not find that close

agreement between the starch ecjuivalent of the food used

and the increase in body weight that was expected (in the

above hypothesis. Professor T. B. Wood and Mr. G.

Udnyis Vide* have therefore examined the results of a large
number of recorded feeding experiments in order to see if

the discrepancies admit of explanation.
As a result they show clearly that, in the process of

fattening, the law of diminishing return holds good; that is

to say, as the process of fattening goes on it takes larger and

larger increments of food to produce equivalent increments of

fat, and they state the conclusion, that in their opinions the

divergence between Kellner's figures and the results of British

feeding trials is due to the fact that in Kellner's experiments

really fat animals were never used, whilst in British feeding

trial.s, the animals were almost invariably fed until they were

ripe for the butcher.

In the course of the analysis of the records of the experi-

ments it was observed that the various animals differed, in

some cases materially, in the manner in which they increased

in weight with equivalent quantities of food, some animals

being nuich more thrifty than others.

It was agreed that in these cases there must be corre-

sponding differences in the amount of heat evolved by the

animals; the thrifty animals storing up food largely in relation

to the diet supjjlieil, nmst give ofi' less heat than the less

thrifty which store less. The idea was therefore put forward,

that thrifty animals should show a lower tenqjerature than

the unthrifty.

Preliminary experiments recorded in the scci.ind paper

by these authors strongly support these views; it was found

that the skin temperature of fattening animals differed con-

siderably; that the animals which were making large increases

had a lower skin temperature than those making small

increases, the differences amounting to about 3°C. This

paper gives the details of the manner in which the skin tem-

perature is recorded, and its relation to the increases in the

weights of the animals.

The fc)regoing affords interesting instances of the appli-

cation of modern scientific methods to farming practice, and

indicates how by such means it will be possilile to increase

efficiency, and to ettect economies and, as a result, to improve
the prospects of the farmer.

A communication received from Mr. P. T. Saunders,

il.lt.C.V.S., of this Department, who is now on leave in

England, states that he has been asked by the Chief Veter-

inary Officer of the Board of Agriculture, England, to act

as an Assistant Secretary in the French Section of the

forthcoming International Veterinary Congress, noted on

another page of this issue.

*See the Joiimal of Ayricnliurul Scienee, Vol. VI, Part 2.
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Fioiii a c()in|)arative statement i)i the Janmica Governmevt

Gazette (May 21, 1914); showing the vahies of the produce-

ex|)orted from Jamaica during the quarter ended March .SI,

1914, and the corresponding period for 1913, it is seen that

the value of the cott'ee shipped rose from £55,754 in 191.S to

_£S4,19"J in 1914. The value of bananas increased front

£74.966 in 191.3 to £199,201 in 1914. There has also been

a large increase in sugar and rum. T<:)baceo remains about

the same.

GLEANINGS.

A note in T?ie Times for June 2.3 states that Parliament

has made arrangements for the permanent representation of

Great Britain on the Committee of the International Agri-
cultural Institute ,.t Eonie.

Two reports of the Inipeiia! Education Conference on

educational system in Grenada and St. Vincent respectively
have been received. l!efereiu-e is made in these to the

instruction in agricultural and .scientific matters given in the

secondary and primary schools of those colonie.s.

A useful account <rf Brazil api)ears Iti the Bulletin de la

tSocietc Behje d'Etudes Coloniales for June 1914. The

geographical characteristics of each State are dealt with fully,

and a description is given of resources including cultivalile

land, banks and other commercial establishments, and tlie

chief exports.

The Queensland Handbool- for 1914 ha> just been

received from the Emmigrants Information Oftice. London.

Pages 12 to 14 contain useful informatiou concerning the

areas under cultivation in different crops. There have been

large increases during recent years in the ai-eas under liananas.

jjine-apples and oranges.

Volume XVIII, Part I, of the Contrilmtions from the

United States Xational Herbarium is devoted to a classifica-

tion of the genus Anona with descriptions of new and imper-

fectly known species. The schemes of subdivision and the key
to fruits and the known West Indian forms are of special

interest, and the publication in conjunction with the other

volumes of this series .should be valuable as a source of

reference.

In Diplomatic and Consular Reports Xo 5289, Amiual

tSeries, it is noted that although sugar-cane is on the average
the most important crop in the Dominican Republic, cacao

ranked as the most valuable one for 1913. The average price
received showed an improvement on that of the previous year,
but it is said that better prices would be obtained if planters
coidd sell direct instead of through the h>cal commission
hfiuses.

it is stated in Diplomatic and Consular Reports,
jvfu. 5190, Annual Series, that a law was passed in Cuba
during 1911 compelling all manufacturers tc^ put a national

guarantee stamp on all boxes of cigars intended for export.
Oennine Cuban cigars may therefore always be recognized

by the flovernment stamp which is printed in green
and bears the words 'Eepublica de Cuba, Sella de garantia
-•-ificioiial de procedencia. Para tobaccos torcidos y picadura'.

A letter to The Times (June 27, 1914) contains the

suggestions of the Committee for the Economic Preservation

for Birds in England as regards protection. Amongst other

suggestions it is advocated that ab.solute protection during
the Itreeding season should be extended to all breeding birds

of Avhatever kind. It is held, further, that there should l>e

alisolute protection for all birds found upon en(|uiry to be-

either verging upon extinction, highly localized, or of

determined benefit in agricultural centres.

It is stated in the Wealth of India for .May 1914 that

at the Midnapni- District Co-operative Conference it was

urged that the scope of co-operative societies should be

extended to include functions other than those of sale and

credit; for instance, in the preservation of village roads, the

excavation of old tanks, the distribution of quinine to people
of malaria stricken areas. It is possible that if the scope of

i;o-operative s<:)cieties were in this way extended it would bt-

easier, particularly in the West Indies, to estal)lish co-oper-
ative credit societies.

Amongst the inventory of the seeds and
]ilant.-'.

imported by the Office of Foreign Seed and Plant Introduc-

tion of the Bureau of Plant Industry, I'nited States Depart-
ment of Agriculture, during July to September 1912,

reference is maile to Soudan grass obtained from the

Inspector of Agriculture in Egypt. This plant known a.<

Holms sorrihum (L. Sonihum vuhjnre, Pers.) is an annual

closely resendiling ordinary John.son grass in appearance but

entirely lacking the root stocks which make that i)lant

undesirable. Soudan grass is apparently the wild half

domesticated form of cultivated .sorghum, and it cro.sses

readily with the various varieties of sorghum.

The Vetcrinari/ Record for .June 27, 1914, contains

a list of the arrangements made in regard to the Tenth Inter-

national ^'eterinary Congress that is being held this month
in London (August 3 to 8). There are seven general meet-

ings devoted to the discussion of important matters like foot

and mouth disea.se, tuberculosis, epizootic aliortion, public
control of milk supjily. There are various sectional meetings
to l)e held, .section V being devoted to Tropical Diseases.'

This will include diseases transmitted l\v ticks, their classifi-

cation, treatment and prevention: diseases transmitted l>v

winged insects, also considered from the same aspects. There

is an extensive programme of receptions, and altogether the

Congre.ss is likely to be of exceptional interest. The \'eter-

inary Otticer on the staff" of the Imperial Department of

Agriculture is attendiug as an official delegate fur the \Vest

Indies.
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STUDENTS' CORNER.

The tirst |iivliiiiiiiaiT tiUfstioii in the last issue was:
Deseribe the (listril)iuioii and function of stoiuata in the
leaves of the sugar-eane. A short article in the present issue
will show that this subject is of considerable interest and
importance; the distribution ami luiniber of stoniata, apart
from their physiological significance, are likely to be of value
as a means of identifying certain varieties which are difficult

to deternune from their general characteristics alone. In

referring in his answer to the function of stoniata the student
should clearly indicate the relationship between respiratory
changes and assimilation and in<licate the conditions under
which transpiration occurs. The second question which dealt
with the soil, asked for an account of the composition
of the soil on the estate the student is connected with. The
answer to this question naturally depends upon local condi-

tions, but reference will be niade to the humus content of the
soil and to whether the land is rich or otherwise in calcium
carbonate. In a general way information will be given to

show the origin of the soil, whether transported or formed
in situ, whether derived from volcanic ash or from coral or
other formations occurring in the West Indies. From
a chemical point of view some reference will be made to any
striking characteristics as regards chemical compcjsition as for
in.stance the presence of iron compounds 'in the red soils of
Barbados or the deficiency of potash in the lighter soils of
the Leeward Islands.

There are se\'eral reasons for destroying old cotton

plants at the end of the sea.son, a matter whi^-h was questioned
upon in connexion with the intermediate candidates. The
princiijal reason is to preserve a close season for the purpose
of iuterrui)ting the life cycle of varioits pests, particularly the
leaf l)lister mite, and to en.snre the destruction of infested
material. A close season also leads to the production of
more nnitorm cotton at a time favouralile for its co-operative
.sale. The .second (|uestion which asked for an account of
cacao budding in the West Indies will be answered by those
wh(j have not had practical experience in the matter on the
basis of an editorial and a special arti<'le on the suliject which

appeared in the A'llindlural Ncc's a short time ago.

In the final questions information was a.sked for concern-

ing the concentration of lime juice. The
prpce.ss

of concentra-
tion whether carried on in (>\Kn tayches or in steam-heated
vats is always accompanied by loss cnving to a charring etfect

which naturally becomes greater as the higher degrees of

concentration are reached. The loss is greater in the case of

juice heated in open vats. The main olyect in concentration
is to reduce the volume rif the juice so as to lessen correspon-
dingly the cost of package, freight ami other charges. IJut

from the tact that a lossalwaj-s occurs, it is necessary to know
the most economical stage to which to carry the operation.
This optinmm jjoint, as it may be cidled, is that at which the
loss in concentrating exceeds the gain by saving of charges.
These matters Avill lie found fully discussed in Chapter XI of

Panqihlet No. 72 issued liy tlie Iin])frial Department of Agri-
culture under the title of Lilac Cultixatii.n in the West Indies.

As to the views of the student on the possibilities of

implemental tillage in the West Indies these need not liave

been limited l>y the extent of his actual experience in connex-
ion with the subject. In a general way the student will

appreciate certain circumstances which are of special interest

in the West Indies in regard to the matter. In the mountain-
ous islands, inqilemental tillage is im.ire or less out of the

question, but in the flatter col.inies like Antigua there is
a considerable

jjossibility that implemental tillage already
employed will become extended if labour conditions cease to

imi)rove. In larger places like Trinidad and British Guiana,
the possibilities before implemental tillage are very great, and
indeed in all tropical continental countries where fresh land
has to be ojjened up and where dangers of disease have to be
faced it is frecpiently found more practicable to employ motor
power for transport and cultivation than men and animals
which require greater care and attention. In regard to the.
mechanical sources of ]5ower for cultivation purposes, do not
forget explosives.

Questions for Candidates.

l'Kl:i,I.\UX.\UV y L ESTIONS.

(1) How do non-leguininous crops, used as green
dressings, Ijenefit the soil? Give three examples of such crops.

(2) Wh-At are the chief grasses used in your district for
fodder.' How are they respecti\-ely affected \iy dry weather?

INTERMEDIATE QUESTIONS.

(1) Descrilie how you would proceed to plant out an
acre of cleared land in limes.

(2) Explain 'feed unit', 'ulbuminoid ratio', and 'digestible
constituents.'

FINAL QUESTION'S.

(1) Write a short essay on the present prices cjf lime

products.

(2) What precautions do you take on your estate with
a \iew to the pi-eventi(jn of plant disease and insect attack?

Cirndar No. 113 of the Univer.sity of California College
of Agriculture, announces the institution of correspondence
courses in agriculture. These courses are designed for fanners
in the States, or jier-sons expecting to take up land in California
who desire specific and detailed information regarding the

production of certain farm crops or animals. Two
lessons are to be sent to each student as soon a.s

enrolled in a course, with questions upon each lesson.

On completing the first lesson, the answers to the

ctuestions should be disjiatched and the second lesson begun.
A third lesson will be mailed after the receipt of answers to

questions on lesson 1, with corrections of the same. (3n

receipt of answers to questions on lesson II, a fourth lesson

will be sent, and so on to the end of the course, the student

being constantly supplied with a lesson to lie studied.

The Board of Trade has received, through the Foreign
Office, copy of a desjiatch from H.M. Amiiassador at Wash-

ington, reporting that an International Dry-farming C'ongress
and Soil-products Exhibition will be held at Wichita, Kansas,
from October 7— 17, 1914. (Thi^ Board of Trade Journal for

.June 18, 1911.)

Mr. H. A. Tempany, B.Sc, Superintendent of Agricul-
ture for the Leeward Islands who attended the recent Inter-

national Rubber and Products Exhibition has furnished this

olfice with copies of some small j)amphlets issued for distribu-

tion at the exhibition describing the \'arious Presidencies in

the Leeward Islands. The publications will no doubt have
served a useful purpose in the matter of bringing resources of

the islands describ(.>d before the visitors to the Exhil:>ition.
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FUNGUS NOTES.
fidiiL Uu-iie chfinical manufacturer!:

( )rii;in. 'ritf per Iti.

PURCHASE AND USE OF LIVER OF
SULPHUR.

Liver of sulphur (potaswiuiu sulphide) is a \alua-

li''' fungicide for the treatment of mildew of vaiioiis

jilants and is used to replace Bordeaux mixture in

(circumstances where the spotting of leaves or fruit b}*

that fungicide renders its use undesirable. I'he results

obtained fi'om the use of liver of sulpliur ha\e some-

times been reported as very unsatisfactory, and it is

jjrobable that these failures are explained by the results

"if certain experiments madt in the labi>ratorv of the

-litish Board of Agriculture and reported in the

luraal of that body fir June 1!>14, ]i]).
•23(i-41.

Liver of sulphur, as .sold couiiuereially, i> a mixture i>f

3rsl chemical compounds. It is obvious that its value as

spraying material will depend njioii its eontent of such

bstances as have a fungicidal arti'in; ami it is al.so clear

'.'lat the proportion of these sulistances jiresent might

possibly vary according to the method of preparation of the

liver of sulphur by the manufacturers and also according to

the way in which the liver of suli)hur is stored sub.seijueut to

juanufacture. as other compoiuuis may lie expected tci lie

formed on exposure to the air.

Foreman's experiments* with weak solutiims ui each of

the various compoiinds found in liver of sulpliur on the

germination of spores of Botri/tis Cinerea and Spliacratheca
'ni.f>rs-uvae appear to show that sidpliur in the form of

.sulphides (hyclro-sldphide, sulphide and ]ioiysulpliide) is the

valuable fungicidal agent in liver of suljihur. On this

assumption,! it has been shown, as the result of analyses

r-onducted at the Government Lalxiratory on behalf of the

iioard. that the efficiency of liver of sulphur may vary widely
pad that the term may mean anything from a worthless to

ft very valuable article. Some of the sam|)les analysed were
obtained by the Government Laboratory direct from large
chemical manufacturers, but the bulk were ])urchased for the

"Board in different parts of the country during ,lune and .July,

ttie .season in which liver of .nilphur is reijuired for spraying

purposes. The results of the anal_yses are all the more

interesting, since, owing to the divergence in the method of

jiacking the samples for dispatch to tlie Government Labor-

atory, the degree of exposure to the air differed greatly. To
lo.st the conclusions as to the effect of exposure due to

inefficient storage, investigations on the point were also

carried out at the Government Laboratory It will be

convenient, however, to consider first tlie variation due to

rlifference in the method of preparation.

VARIATION ly CONTENT OF 'sULPHIHK' sr I.Cn I I; liCK To

DIFFERENCES IN THE METHOD OF I'l; KC U; A I To-<.

The following were the results of tlie analyses of the

luples purchased by the Government Lalioratfiry direct

'" Jovriial of Agriculiural Science, Vol. Ill, page 400.

t Apart from this, the proportion of 'sulphide' sulpliur

gives the best indication as to wliether liver of sulphiu- has been

prepared according t<i the usual method and is in a fresh

condition.
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'Sulphide' Suljilmi- ('..iilfiit.

Packed in bottles and tins. Packeil in jjaper.
Per cent. Pei- cent.

(1) •^"•94 (1) .•?l-4+* (l:?) 4-4.-,

(-') -^T-tW
(!>) i'(i-+8* (14) 4-1.S

(3) 34-51
(;?) 24-S.5 (1.5) .S-.ST

(4) 30-ir, (4) :>4.62 (16) l'-24

(5) i'9-Si>
(.5) 2;?-47 (17) 2-05

<6)



250 THE AGRICULTUKAL NEWS. AucusT 1, I'JU.

MARKET REPORTS.

London.—The AVest India Committee Cieculae,

July 14, 19U; Messrs. E. A. de Pass & Co.,

Jul.v 3, 1914.

Arrowroot—l\d. to -ijd.

Balata—Sheet,' 2,5i; block, 2/Oi ]ifv ft.

Bee.swax—£8 15s. to £8 ITs. (it/.

Cacao—Trinidad, 57/- to 64/- per cwt. ; Grenada, 40/0 to

56/; Jamaica, 49 - to 58/.

CoFfEE—Jamaica, 54/- to 70/(5.

Copra—West Indian, £25 5s. per ton.

Cotton—Fully Fine, no (juotcations; Floridas, no quota-
tions: West Indian Sea Island, Kid. to 18d.

Fruit—No quotations.
Fi'STif—No quotations.
GiNOER—Dull, 33/- to 60/-.

IsiNiiL.4ss—No quotations.
Honey—19/- to 31/-.

liiiME JriCE—Raw. 1.4 to 1/10; concentrated, £39 to

£41 10s.; Otto of limes (liand-pres.sed), 9/.

Loiavoon—No quotations.
Mace—1/6 to 2,4.
NiTJiEos—4i'/. to 6d.

Pimento—l|d. to 2a'.

RrBEiER—Para, tine hard, 2'10l,/. ; tine soft, 2,3|; Castilloa.

1,'.)^ per lb.

Ri'M—Jamaica, 2 2 to 5/-.

New York.—Messrs. Gillespie Hi:os

1914.

ik Co., July Id,

to 44c.

Cacao—Caracas, Hie. to 13c.; Grenada, lie. tn

Trhndad, Hie. to life.; Jamaica, KIc. to He.
Coco-nuts—Jamaica and Trinidad, selects ¥22'0(ltd

culls, no (|uotations.
Coffee—Jamaica, 10c. to 14c. per lb.

GiNOER—7ic. to 10c. per ft.

Goat Skins—Jamaica, 47e. ; Antigua and Barbados,

47c.; St. Thomas an<l

Grape Fruit—Jamaica, no

Li.MEs.—$3-00 to fe<6U0.

Mace—45c. to 53e. per ft.

Nutmegs—llO's, life.
t)RANiiEs Jamaica, SI 00 ti

PiiiENTo—3|c. per ft.

SuoAR—Centrifugals, 96', 3 •32e. ; Muscovados, 89', 2-88c.;

Molas.ses, 89
,
2 67c., all duty paid.

St. Kitts, 41c

(|Uotations

.>?l-rHI,

lljc. ;

§23-00;

44c. to

per lb.

Trinidad.—Me.ssrs. (louoox. Grant it Co., July 20, 1914.

Cacao—Venezuelan, .Sll'lO to i?ll-.30; Trinidad, S^ll-OO (,.

SI 1-50.

Coco-NUT Gil—85c. per Imperial gallon.
Coffee—Venezuelan, 13c. ])er H>.

COPKA—84-00 to S4-10 per 100 It..

Dhal—No quotations.
Onions—SlOO to SI -50 i)er lOO ft.

Peas, Split—S6 -00 to S6-10 per l)ag.

Potatoes—English, S2-(J0 to S2-50 per loO ft.

Rice—Yellow, S5-35; White, .34-80 to .'?4-'.Mi per bag.
Sugar—American cri-ished, U'l ((uotations.

Barbados.—Messrs. James .V. Lynch i^- Co., Ltd.

July 25, 1914, Messrs. T. S. Gaeraway A- Co.

July 27.

Arrowroot-S3-50 to S4-.50 ]ier 100 11..

Cacao—S12-00 to §13-00 jier 100 lb.

Coco-NUTs—S17'00.
Hay—SI -60 to SI -65 per 100 ft.

Manures—Nitrate of soda, S65-00; Cacao manure, S48-00
to .«!50-00; Sulphate of ammonia S78-00 to $85-00

per ton.

M(_)LAssES—No quotations.
Onions—SI -70 to S2-50 per 190 lb.

Pe.\s, Split—S6-00 t<. S6.25 jier bag of 210 ft.
; Canada,

S4-00 to 84-25.

Potatoes—NoYa Scotia, S3-35 to S4-50 per 100 ft.

Rice—Ballam, So -35 to S5 55 per 190 ft.; Patna. no tjuota-

tions; Rangoon, no (juotations.
.Sugar—American granulated, $3-77 per 100 ft.

British Guiana. Messrs. Wietini; it RicHTEE, July-

lf<, 1914; Me.s.srs. .Sanpbach, Parkee & Co.,

Julv IT, 1914.
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Publications on sale of the Imperial Department of Agriculture
FOW THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Vi.Iume 1. No. 1. Out of print. Nos. L', 3, and

4-,
in original paper cover.s a.s issued, price Is. eaeli. Po.st free, Is. id.;

Volumes 11, III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIII;—Price is. each; Post free 2s. 8;/., wliere complete.
(Ill, >. IV, .3; and V, 2 and 3 are out of print.)

Volume XIV, Nos. 1 and 2. No. 1 Containing Papers on peasant auriulflture i>' the west ixdies: (1)

Introductory paper—Efforts in Aid of Pea.sant Agriculture in tlie West Indies, by Francis AVatts, C.il.G.,

D.Sc, F.I.C., F.C.S.; (2) Goveinnieut Schemes of Land Settlement in Grenada and the Grenadines, by
Gilbert Auchiideck, B.Sc, F.C'.S.; G. Wliittield Smith, F.L.S., and Walter Rertrand; (.3) Method of

Working Small Holding.s under the Land Settlement Scheme in St. Vincent, by W. N. Sands, F.L.S.;

(+) Agricultural Credit in the West Indies, by W. K. Duulop; together with the St. Vincent CVedit

Ordinance, 191.3. and Report on working of the siime, hy Piobert !M. Anderson.

PAMPHLET SERIES.
'i"he Pamphlets are written in a .simple and [n'lmlar manner and the infmiiiation contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, sunnnaries of the result.s of the experiment work
on sugai-cane anil manure.s, the full official rejtorts of which have o:dy a limited circulation. The numlier issued up to the,

present time is seventy-three. Those mentioned in the following list are still availaiile; the rest are out of print.
SroAR IxnisTKV. (14) Screw Worm in Cattle at St. Lucia. .Price 2'.

Seedling and otiier Canes at Barliados (15) PlaLii Talk to Small Owniers. Price 2d.
in I'.MW. No. .3, price 2(1.

;
in liXIl, No. 13, price -id.; (17) General Treatment of Fiuigoid Pests. Price 4(/.

in 1!M)2. No. lit, price 4d.
;
in UMI3, No. 20, laicu 4(/. ; (18) Recipes for Cooking West Indian Yams. Price 2'i.

in 11104. N<j. 32, jjrice 4(1. (2.")) Ground Nuts in the West Indies. Price 2d.

Seedling Canes and Maiunial E.xperiments at Barbados, (28) Barbados and P(jrto Rico Molasse.s. Price 3J.
in l!»0.3-5. No. 40, price (W.; in 1904-C, No. 44. price C>d.; (.34) Notes on Rabbit Keeping in the West Indies. Price 2'.
in ]!M).3-7, No. 49, price (>./.; in l!)0(i-8j- No. .5!", price Orf. : (.37) Cultivation of Oranges in Dominica. Price 4 '.

in 11107-!), No. 02, ]>rice (id.; No. 00, price C(/. (41) Toljago, Hints to Settlers. Price Ci.

Seedling and ntlier Canes in the Leew.trd Islands, (43) Cotti in Seed and Cotton-cake-meal on West Indian Planta-
in 11)00-1, No. 12, price 2J.: in 11101-2, No. 20, price 2rf.; tions. Price 2-/.

in 11HI2-3, No. 27, price 2'/.; in lllo:;-4. No. 33, )irice4rf. ; (.54) Fungus Diseases of Cacao and Sanitation of Cacao
in 1004-5, No. 31), price 4«/. : in lllo.">-(>. No. 40, price 4J. ; Orchards. Price 4''.

in ll!(»0-7. No. .50, price 4rf. ; in 1907-8, No. 50, |)rice4'i. : (55) Millions and Mosijuitos. Price 3'./.

in 11MI8-1I, N... (;;{, price (W.; in IIIOU-IO, No. 07, ]>riceO./.; (.")S) Insect Pests of Cacao. Price 4-/.

Manurial E.xperiments with Sugar-cane in Jlie Leeward IslaniLs, (00) Cotton Gins, Ho«' to Erect and Work Them. Price id.
in 11MI2-3, N(.. .30, price 4rf.

;
in 11103-4, No. 30, inice4/.: (01) The Grafting of Cacao. Price 4rf.

in 1004-5, No. 42, price 4V. : in 1905-0, No. 47, jnice 4'y.
; (05) Hints for School Gardens, Fourth Edition.

in 1900-7, No. 51, price 4c/.; in 1907-8, No. 57, price 4d. : (09) Hints to Settlers in St. Lucia. Price Oc/.

in 1908-9, No. 04, price 4//.; in 1901»-10, No. 08, ju-ice 4d. (71) Insect Pests of the Lesser Antilles. Price Is. 3./.

Sugar-cane Exjieriments in the Leeward Islands, , (72) Lime Cultivation in tlie West Indies. Price 9i/.

in 1910-11, price Is. ;
in 11111-12, price Is. (73) Root Borers and other (jrubs in West Indian Soils.

Gk.neral. Price i>d.

7 and 22 Scale Insects of the Lesser .\ntilles. Part I, price Cotton Cultivation in the West Indies (in. Ihe press).

4(1.; Part 11.
, jirice 4'/. Insect Pe.sts of Sugar-cane in Antigua and St. Kitts (in the

jjiess).

The above will be su|)plied post free for an additional charge of i'/. for the p.iniphlets marked 2i., It^. iov those

marked 4rf., and 1 W. for Nos. 4<i, H, I 1. 46, 19, .59, 62, 63, 67 and 69. Postage for No. 71, id.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains cxti-acts from otiii-ial correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony and the progress made in

Agricultural matters throughout the We.st Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, l)y each mail, and is on sale by the

local agents of the Department at one penny per nund)er, post free, 2c?. The subscription price, including postage, is

2s. 2d. per half-year, or 4?. id. per aiuuim. Volumes IX, V, VI, VII, Xlll, IX, X, XI and XII complete, with title page and inde.x,

as issued—Price 4?. each.— Post free, .5s. Some nundiers of the early volumes are out of print and therefore these volumes

can no longer l)e su|)plied complete. The scale of charges for Advertisements may be obtained on application to the A.gents.

All applications /(jr cnpies are t(j be addressed to the A;/ents, not to the Department.

Agents.
The following have been appiiiiited Agents for the sale d the publications of the Department:

—
London: Messrs. DuLAU X- Co., 37, Soho Square, W. St. Vincent: Mr. .J. D. Bonadie, 'Times' Office.

Barbados: .VdvocateCo. Lto., Broad Street, Bridgetown. St. Lucia: Mr. M. \. Lawrence, Botanic Station.

Jamaica: Tnv, E^ducationai, Sui'I'LV Company, 16, King Dominica: Mr. .J. It. H. Bridoewatee, Ro.seau.

Street, Kingston.

"

Montserrat: Mr. W. BoBSON, Botanic Station.

.BnVis/t Cwt'iHa.- The 'Daily Chronicle" Office, Georgetown. Anti<iua: Mr. S. D. Malone, St. .lohu's.

Trinidad: Messrs. Muir-Marshall ct Co., Port-of-Spain. St Kitts: The Bible and Book Supply Agency, Basseteske.

Toba(jo: Mr. C. L. Placemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Grenada: Messrs. Thos. Lawlor ife Co. St. George.
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THE BEST MANURES FOR COLONIAL USE
ARE

Ohlendorff's Dissolved Peruvian Guano— For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Suiphate of Ammonia, Nitrate of Soda, Superphcsphates, (high grades),

Potash Salts, Nitroiim and all other high-class Fertilizers.

APPLY TO LOCAL AOEXTK OR DIRECT TO:—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.
London Agency: Doek House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridgetown.

FOR

INFORMATION ON PRACTICAL AGRICULTURE.

We don'c know it all, but we are in touch with the best thought and practice throughout)
the Tropical World. Send for Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants

Oranges

Pine-apples

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

2, St. Vincent Street,

Port-of-Spain,

Trinidad.

I'rinti-il at Oliicf of Aorkultural Raj.' rter, 4 High .Suvit, J'.riilgetowu, Pari.;
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R.M.S.P. REGULAR SERVICE
FROM THE

WEST INDI
TO

Panama Gana!, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & La Guaira : and Demerara),

Puerto Colombia. Cartagena. Colon ({or Panama Canal and Pacific Ports), Jamaica,

Antilla & New York ifor Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts, Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Bnazil, Uruguay & Argentina,
Via Spain, Portugal. Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Oaxiary Isls^xvds, Madeirs^.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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CHRiSTY 8e, IMORRIS,

OHELMSFORD, ENGLAND.

Specialize in Machinery

for-:

GRINDING & SIFTING:

.COTTON SEED, CUPKA, BOXES,
AXl) oTIiER MANURE.

No. 2.^

Write for Catalogue, and
DISINTEGRATOR, send sample of material you

(:>4(:) wish to grind.

DULAU & CO., LTD.
(K8TABL1SHEI3 1792.)

ENGLISH & FOREM PUBLISHERS & BOOKSELLERS.

Agricultural, Botanical, Zoological,
Entomolog-ieai and Eeononiie

Subjects a Speciality.
A lavgu :>luck in all lunguagt-s always on Liaini. M'rito

for iiiontlily li.sts and special catalogues. Post free on

i'.pplii-ation.

o7 Siiho Sipiare, London, M ..

I-5-0) |-]iiy;lanil.

Department of Science and Agricuiture,

British Guiana,

^ (J T I CJ E
AGRICULTURAL INSTRUCTOR.

Salarj^, S960 per annum rising- to
$1,200 by $72.

(NOT ON THE FIXED ESTABLISHMENT.)

COTTON SEED MEAL.
A Pure Xutrltiods Food fov ^Ulch

au'l \Yoi-lcmf| Cattle.

ANALYSIS GUARANTEED.

Special quotatioyi^ f'^r inr-je lots on application to:—

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN,
BARBADOS.

I

rPLICATIOX'^S are invited from randidate.s f- , ili,

i

B—a. above post, who should be lietween twenty-three and

tliiity-six years of age. Knowledge of, and experience in,

the growth of tropical products and of draining operations on

lowdying land is of importance.
Candidates mu.st- .submit with their applications, details

of their training in Agricultural Science and in practical Agri-
culture accompanied, if feasible, liy diplomas from the insti-

tution where trained or of certificates in Agriculture issued by
the Imperial Department of Agriculture for the West Indies or

the Department of Agriculture of any other tropical country,

copies of satisfactory certificates of health and of character,

together with copies of not more than three testimonials from •

their present and former employers. ;

2. Duiief.—To give instruction in jiractical horticulture I

to farmers and settlers in the various districts of the colony,
'

especially in connection with the cultivation of rice, rubber, i

cacao, coti'ee, bananas, and citrus fruit and the care of \ixe stock

generally; to assist in the in.spection of gardens attached to

primary schools and in the examination of their ]3U])ils in the

elements of agriculture: to assist in agricultural experiments
and in the control of the district agricultural stations; to assist

in the nurseries of the Bot;iiuc Gardens; anil to jierform .such

other duties as may be assigned to him liy the Director of the

Department.
3. The selected candidate will be reijuiivd to sign a form

of agreement previous to ai)i)Qintme]it.

4. Applications should be addressed to the Director of

Science and Agriculture on or before August l-'J, 191+.

J. B. HARRISON,
Director of Science and .\grlcnltnre.

•July .3rd, 1914.

[RE.GP]

ENGLAND'S MOST POPULAR

GARDEN SPECIALTIES
THE .MOST RELIABLE IX THE WORLD.

Awarded 24 Gold, Silver and Bronze Medals
and Diplomas.

"ABOL" PATENT SYRINGES
The finest ever made. Reconnnended by the

National Rase Society, and the Director

of Agricultttre and Island Chemist
for Jamaica.

"ABOL" INSECTICIDE.
The great iion-p(jisonoiis remedy for all insects and

diseases of plant life. Used in the Royal Gardens.

SOLE PROPRIETORS AND MANUFACTURERS.

E. A. WHITE, LTD., HOI' .v I'BCIT GUOWEBS.
(324) Beltring, 162 Paddock AYood, Kent.
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Commercial Standardization in Tropical

Agriculture.

^ 1^
< Qs^ N the production oot c\ cry class ui raw mate-

rial that has to uiulergo niamifacttire before

0> ^^-^gi^:^ l>eing suld to tile ciiHsiuiier, it is very desir-

cc able, and indeed necessarv, tliat .scientific methods

Csl shotihl be available for the ])recise determination or

^ standardi.sation of the so-calleil conimercial gr.ides. The

^ introduction of a system having this object is particu-

larly favourable tt^i the interests of the producer or

grower, for it assi.sts him in forming a true judgement
of the market value of consignments, and enables him

to frame a di'finiteidea ofthe class of material he should

aim at producing. On the inanufactnrer's side, also,

benefit accrues, from the fact that he is more likely to

l)e supplied with the particular grade he is in need of,

and this in uniform quantities.

Throughout the range of tropical agriculture the

importance of standardization is everywhere evident.

In the ca.se of suoar, it will be reinend;iereil that in the

old days the refiners depended upon such character-

istics as colour as a means of fixing a value, exemplified

bv the expression 1 'utch colour standard': but it was

soon found, as the industry grew, that dependence on

such an arbitrary and inaccurate system loi wely based on

ph\-sical characters was entirely out of the question,

and the final result was the introduction, and world-

wide use of the polariscope. The valuation of sugar
was placed upon a scientific basis.

In the case of other cmps, in spite of a similar

need being experienced, little progress has as yet been

made in the direction of standardization. Cacao grow-

ing, tor in.stance, is a typical instance where the valua-

tion of the produce is left to 'rule of thumb' and

'personal fancy'. At present it is difficult to decide

what the laboratory can do to assist in the standardi-

zation of cacao beans, and it is generally agreed

that in the meantime planters should make a point of

adopting uniform methods of estate manufacture

(e.g. fermentation), and furtlier make every endeavour

to grow uniform varieties—an object which in all

probability could be achieved with practical success by

establishing future plantations with budded cacao and

not from heterogenous seed.
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Rubber proiluction iiffords anuther interesting

case. When most of the rubber used in the manufac-

tures was Fine Hard Para, that is to say, when Hevea

rubber was obtained from Brazil only, the giade was

uniform and the expression 'Fine Hard Para" was

adequate for tlie purpose of the market. But now that

the Eastern source of supply has appeared, 'Fine Hard

Para" is almost as unscientific in the rubber industry

as 'Dutch colon)' standard" was in the sugar trade,

because it is undoubtedly the case that some, at

least, of the Malayan rubber is of (juite as good quality

AS the material exported f)-om the Amazon. And

another aspect to be considered is that the modern

rubber industry varies from one manufacturing concern

to ancjther as to the e.xact kind of rubber it wants, so

that obviously any classification which is not based on

the factors that the manufacturers pay attention to in

turning out their goods is extremely unsatisfactory to

both grower anfl maTiufactui-rr.

This situation has, in regard to rubber pr<;iduction,

led the Malayan authorities to institute at Kuala

Lumpur a standardization plant consisting essentially ijf

a volcanisation apparatus
—-for it is the manner in which

crude rubber unites with sulphur that largely determines

in a general way its value for connnercial manufacture.

By means of this plant^and it may be added that

another of a similar kind has just bfen installed at tht'

Imperial Institute, London—the Government will be

able to assist the growers and inform each estate as to

the real commercial value of the rubber it product's.

This, in cases where the prodi;ce is found to lie interior,

-or observed even to fluctuate, will lead to the intrixluc-

tion of improved or only perhaps merely uiurc unifirni

methods of coagulation and other kinds of treatnienr,

and eventually residt in an entirely new state of atfaii-s

where the consignments will be shipped eummercially

graded
—not merely agriculturally gi-aded

— and with

that protection as regai'ds its sale which standardization

obviously supplies.

A part of the subject of st;uidai-di/..it ion which

more iuniiediately conci'rns us at the moment
in the West Indies is its relation to the growing
and selling of cotton. Mi-. J. W. ^SlcConnel in

a paper read recently 1» fore tin' International ( 'on-

gl-e.ss
of Tropical Agricultuie, has suggested that the

principle of commercial standardization shoidd be

similarly applied to cotton. In his own words: '

1 suggest
that arrangements ought to be made, either at the

Imperial Institute or in Manchester (perhaps preferably
in Manchester) .so that small quantities of cotton can

be practically teste<l under conditions resembling those

of an ordinary mill. In experienced hands a trustworthy
te.st can be made with a pound weight of cotton, or even

less. If some such practical testing were regularly avail-

able, it would greatly assist the .scientific graders and

laboratory workers in cotton-growing countries, because

they would not I'mly be able to send small samples to

be submitted to the test—they woulfl also beenableil to

bring their laboratory experiments on single bolls and

single fibres into closer relation with mill practice than

is now possible.'

The difficulty with cotton at the present time

is the liability on the part of growers to create

false standards, due to their imperfectly under-

standing the leal needs of the spinners. Diffi-

culties,, too, arise from a misunderstanding of the

terms used in the grading of cotton; frequently these

terms are not self-explantory: for example, strength and

fineness may from the manufacturers standpoint,
include factors other than actual strength and small

diameter of fibre. It is obvious then that Mr. McConners

suggestion provides a means that should assist the

growers very much. It sliould l)e of very great value

first and foremost in the selection ot cotton, and

secondly such a standardizing plant as the one referred

to should, as in the case of rubber, enable the o-rower

to form a fairly accurate estimate, say on the basis of

the selling price of American Upland cotton, as to what

any particulai- consignment should bring per lb. on the

open market.

It may be agreed then that the adojDticjn of the

method would serve several useful ptn-poses, but it is

a matter for consideration whether each ct)tton growing

coiuitry might not possess its own testing station. It

may be granted that the Imperial Institute would in

many ways be a good centre, but if dii-ectly under the

control of local Governments in the colonies, the testing
stations would no doubt be more fully and efficiently

I'm ployed for selection work on the estates, since the

testing authoi-ities and the growers would be in clo.se

contact. It is, however, largely a question of expense.
No istiinate is yet available as to what a cotton-testing

plant would cost: but if as Mr. McConnel says, so small

a quantity as 1 H). can be used, the size of the machine

would 1»' small and therefore probably not prohibitive
in price. It will be interesting to have further inform-

ation on the subject, and as Mr. McConnel intends to

take action in the matter, we shall in all probability
in the coiu'se of a few months be able to furnish readers

of this jouinal with further details.
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SUGAR INDUSTRY.

RECENT PROGRESS IN THE CULTIVA-
TION OF THE SUGAR-CANE.

All abstract of the
ruport

of tliu C'uiiimitU-L- on tlit- culti-

vation and fertilization of uninigated ]jlantatioii.s appointed
by the Hawaiian Sugar Plaiiter.s' Association has just been
issued and is abstracted in the International Sui/nr Jownal
for -July 19U.

Dealing first with the a[)plication ol manures, it is stated
that on one plaTitation it used to he the custom to apply
fertilizers in large amounts at a time, but this year (1913)
the dose has been reduced and given more often, with good
results. The ratoons, having a larger root formation, were
alile to stand the larger (|uantity to ad\antage. Whereas in

jirevious years it was customary to gi\e a first dose of -^(10 Ih.

to jilant canes, the first ai)j)lication has now been reduced to

lialf that amount, namely 2">0 tli. with an additional •")(!( I B).

on hilling u]). It is being found useful to apply tankage at
the time of planting and in treating ratoons after the plant
canes are taken off as much as possible of the top.s and
trash is ploughed in to increase the humus.

The subject next dealt with in this summary is that of

spraying machines for weed destruction. The Director of the
Station originatefl the idea that a mule-drawn ai)i)liauce

consisting of a spraying outfit so constrncted that the liquid
would be prevented from coming into contact with the canes,
while playing on the middles l)etween the rows, would [jrove
ill! ertective weed destroyer when charged with a destructive
solution. An effective spray has been found to be a very
weak solution of arsenite of soda. After some preliminary
oxiieriments, a s[)rayer of simple construction which gave
.satisfactory results, was designed, and from small trial tests

namely, 1.5 to 20 acres, it has been shown that the methixl

might lie applied on a large scale thereby reducing the present
cost of weed destruction to less than one-half of the present
amount. It remains, however, to lie jiositively shown that
no harm results from the application of arsenic to the soil.

The application of 6 to 7 ft), of arsenic per acre to a ferrugi-
nous soil in a wet climate should not give rise theoretically to

any harmful results. The cost of the ajjplication per acre for

labour and chemicals is calculated to lie approximately 6.5c.

A fairly detailed account of the machine is given in the
issue of the International Su^/ar Journal, from which this

information has been obtained.

The methods of soil cultivation in Hawaii are largely
concerned in principle, at least on the unirrigated lands, witli

the increase of humus by ploughing in organic matter.

Ploughing in or 'rotting back' the trash on the ratoon fields

has been practised sometimes with good results and at other
times with apparently the adverse effects: on the whole, the

practice together with liberal liming is beneficial, provided
that the fields are reasonably clear of injurious pests and
disea.ses.

The view is expressed that there is no crop, leguminous
or otherwise, that is equal to cane as a .soil enricher, provided
advantage be taken of all the residues left in the field after

the crop has been carrieil. This, of course, is more theoretical

than practical because of the difficulty of turning in the trash
in round-ploughing for planting; but it is said that this has
been overcome by employing the Spaulding deep-tiller plough.
'If it were possible to store the heavj- piles of trash left by
the crop between the rows, the pile would act as a blanket
and prevent evaporation. With the e\er increasing speed at
which water levels are sinking in the district, it behoves the

irrigator to cast about for some means to make a little go-
a long way: and it may lie predicted that by persisting in

rotting back all residues, in ten years as good, if not better

crops will l:ic grown with 50 per cent, of the water at present
used'.

Labour economy in field operations is dealt with next
and in comiexion with cutting it is said that there are times
when liurning does not represent true economy. It is main-
tained that cutting can be accomplished much more economi-

cally when cane has had a stripping. It is found also tliat

stripped cane is always less harmed by burning than unstripped.

'Stripped leaves being bedded down and invarialily more or
less moist, burn more slowly and therefore less intensely.
In fact there is frequently a con.sideralile amount of trash

left unburned, while a burn on unstripped at the same time-

would make a clean sweep.'

A NEW MANURE: ELECTRO-POTASH.
In the Monthly Bulletin of Agricultural Intelli-

f/ence and Plant Diseases for May 1914, is published
the following information concerning the exjjerinients
can-ied out by H. G. Soderbaiun at Stockholm wdth

regard to this new fertilizer.

The price of German potassic salts is much higlier in

Sweden than in other countries, and the writer reviews all

the trials which have been made to utilize felspars, or other

potassic rock constituents in Sweden, for the preparation of

potassic fertilizers.

Up to the present all attempts have failed, but a new
method recently invented by two Swedish workers,
A. Lindlilad and L. Yngstiiim appears promising. The
raw material is a common rock in Central Sweden called

'leiJtite' or 'eurite' similar in chemical composition to a gneiss
or felspar, and may contain up to 1 1 per cent, of potassh.

Leptite is niLxed with coal and iron filings, and treated

in an electric oven provided with carbon electrodes at

a temperature of 1,800'C. approximately. At this tem-

perature the silicic acid in the rock is partially reduced to

silicon; this combines with iron to form a silicic iron, which

collects in the bottom of the oven under a layer of slag

consisting chiefly of potassium and aluminium silicate and

more soluble than the silicates in the original leptite. The

slag, when cold and finely ground forms a grey powder and i.s

sold under the name of electro-potash ('electrokali').

The principal product, silicic iron, is easily disposed of

as an alloy for various metallurgical uses, but in order that

the manufacture should prove remunerative, a market mu.st

also be found for the electro-potash. The latter was

analysed at the Central State Experimental Station and was

shown to contain about 1 1 per cent, of potash, of which

10 per cent, is soluble when the material is treated on the

water bath with 20 per cent, hydrochloric acid, while shaking
the material with 2 per («nt. hydrochloric acid for twelve

or twenty-four hours dissolved out 6 and 6'5 per cent,

re.spectively.

The writer carried out some pot cultures in which the-

new manure was tested against sulphate of pota.sh, both being

supplied at the rate of 1 80 ft. of potash per acre. The

results show that the electro-iiotash pots yielded 78 per cent,

of the crops obtained on the sulphate of potash pots which

is fairly satisfactory as a first experiment. Moreover as it

was found jiossible to increase the solubility of the slag

during the year 1913, it does not seem iniproliable-

that further trials will yield still better results, so that this

new method of using native resources for fertilizing the soil

may prove an economic poss
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FRUIT PRODUCTS.

THE QUALITY OF COFFEE.
The following ab.stract taken from the Experi-

ment Station Record for Janiuuy (1914) is interesting

because it demonstrates the fact that the quality of

agricultural produce, as far as the consumer is con-

cerned, does not rest entirely with the grower nor even

Avith the manufacturer. As regards the case in point—
the quality of cotiee—it will be seen that it is possible

for the consumer to form an eiToneou.s estimation of the

initial quality of this pnjduce simply through its prepar-
ation for consumption.

This paper, read liefore the convention of the Xatioiial

Coifee Koa-sters' Association, November 191-3, discusses the

general .subject of coffee brewing with special reference

to the results of the analy.sis of coffee infusions prepared

by different methods.

Stress is laid on the importance of fresh granulation and

accurate methods of measuring materials and temperatures.
A nuxture of Bogota and Santos coffee, medium roast, in

both medium ground and pulverized form, was used in the

experiments. Seven taldespoonfuls of coffee (SO gm. of

medium and 82 gm. of pulverized coffee) were used to six

cups of water (7-50 cc. ), which is the usual household allow-

ance. The coffee was prepared in four different ways, namely,

boiling, steeping, percolating, and filtration.

Boiled coffee was made '

by placing medium ground
material in cold water, heating it to the boiling point at

which it was maintained for five minutes, and then adding
a little cold water to cause the grounds to settle. Steeped
coffee was made in the same way, except that it was settled

and poured off" directly the boiling point -svas reached. Finely

ground coffee was used for the percolated preparations and

the directions provided by the manufacturers of the perco-
lators were followed. Filtered coffee was prepared from

finely jjowdered coffee berries enclosed in a muslin l>ag over

which vigorously boiling water was poured.
The amounts of total solids, tannin, and caff'ein in coffee

by each method were carefully deternuned. It was found

that the general strength of the brew (amount of total soliils

present) depended rather on the tinene.ss of granulation than

on the length of time which the coffee and water were cooked

together. Lengthening the cooking period (as in boiling or

percolating) tended to extract more tannin in proportion to

caffein and other bodies on which the desirable ttavotir seems

to depend. In percolators, water .far below the boiling point
in temperature is sprayed for a considerable period over .the

coffee, with the result that the flavour is not well extracted

though the tannin is, a fact, according to the author, contrary
to the claims of many manufatsturers. On the whole, filtra-

tion was found to produce coffee giving best results as regards
both ttavoiu' and low taiinin content.

The amounts of tannin found in a cup of the various

infusions were as follows: boiled, 2'41 grains; steeped, 2"40

grains; percolated, 2'21 to 2'90 grains; filtered 0'20 to 0"25

grain. The amounts of caffein are: boiled, 2-50 grains;

.steeped (medium ground), 0'75 grain; steeped (finely ground),
1'7.5 grains; percolated, 2'75 grains; filtered, 2-.50 grains.

factors in the deterioration ofi)id copi'a. Apart from

these itndersirable changes, lipase plays a useful part
in the germination of oil seeds. The presence iif the

enzyme in the seed of the coco-nut has for some time

been a matter of dispute, for although it was stated by
Dtitch and German workers in the East to occur in the

germinating seed, Walker of the Philippine Bureau of

Science failed to establish its presence. The discovery
of new methods ha.s led the Philippine workers to

repeat their investigation, and according to a paper in

the Philijipine Agriculturist and Forester {Xn]. Ill

N(j. 2), this has led to an agreement that the enzyme
is present in the crjco-nut. The following is a summary
of the results obtained:—

(1) Lipase is present in the gerniinnting coco-iuit, both

as an enzyme and as a zymogen, which can be activated by
dilute acids.

(2) It is found mainly in the outer part of the foot, or

haustorium; smaller amounts occur in the water nf the coco-

nut and the inner surface of the endosperm.

(.3)
Potassium cyanide and sodium arseuite, when used

in a concentration of 0'4 per cent., stop the action of the

enzyme.

(4) Thymol can be used in as high a concentration as

-5 per cent, without any noticeable effect on the action oi the

enzyme.

(5) Boiling weakens but does not destroy the enzyme.

(6) Coco-nut lipase works best in the condition created

by tlie addition of magnesium oxide: that is, in a practically

neutral niediuni.

(7) Attention is called to the use of magnesitim oxide in

the study of lipa.se, as constituting a valualde improvement
over former methods of investigation.

LIPASE IN THE COCO-NUT.

The enzyme known as lipase is a substance which
causes fats to become rancifl. Lipase is thus tlie direct

cause of i-ancidity of butter and lard and is one of the

THE RIPENING COCO-NUT.
A paper dealing with the changes occurring during

the ripening of the coco-nttt apjjears in the Philippine
Agriculturist and Forester, (Vol. Ill, No. 2). In thi.s,

changes in size, weight and colour of the nut, and the

chemical changes in the milk and solid endosperm, are

dealt with principalh'. The ripening of the coco-nut is

diviiled int<j three periods :
—

During the first period there is an accumulation of invert

sugar and amino-acids in the milk or watery portion. The
meat is still absent, the shell and linsk are soft and watery,
and the nut as a whole has its greatest diameter along the

main axis.

During the second period of growth, sucrose appears in

the milk, and the specific gravity of the latter is high. During
all this time water is lost from the coco-nut, though its total

weight continues to increase. The nut has meantime changed
its shape, and begins to accpiire its greate.st diameter in

a direction at right angles to the main axis.

Dtiring the closing period of ripening, there is a sudden

rise in the content of oil in the endosperm. The specific

gravity of the milk falls at the same time, owing to the

transfer of nutrient materials or to respiration. In the mean-

time, the shell has become impervious, anil the drying out of

the husk results in a, lo.ss in weight, whicdi overbalances the

gain in weight dtie to other changes.
The coco-nuts on which this work was undertaken are in

no way representative of really good nuts. The soil on which

they grow is shallow, and the ti'ees are poor individuals. The

analyses are therefore not expected to ))e representative of

average coco-nuts.
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LAND SETTLEMENT.

ST. LUCIA GOVERNMENT SMALL
HOLDINGS SCHEME.

In Dei-fiiiber l;i>t, regulation.s wt-re iiuule liy the (Jovenior-

in-C'nuiuil for the sale of certain portiuns of the Reunion

Estate, for tlie purpose of establisliing a peasant settlement

in the Choisenl district, where the Ijulk of the land is owned

by larger proprietors.

The land selected tor this purjjose consist.s of about 16-">

acres of undulating land, suitable for tlie cultivation of such

crops as sugar-cane, cotton, tobacco, Indian corn, pine-apples,

bananas, vanilla, ground-nuts, cassava, arrowroot, jjcas and

ground provisi(jns. All these crops art- eminently suited to

peasant metluKls of cultivation, and, being annual, bring in

a ready return.

Fortj'-seveu lots, ranging from two to five acres, liave

been surveyed and roads made throughout providing each

allotment with a right of way for moving produce.

The settlement being witliin a ijuarter of a mile ot the

local market and shii)ping point, oti'crs greater inducement

than would have been the case had the prodiice to be

conveyed from tlie interior.

By referring to the Hegulation.-- which will appear in the

Rejiorton the Agricultural Department St. Lucia for liJK^-l-l,

it will be seen that no restrictions of any kind have been

placed upon the allottees so far as the actual working of the

land is concerned.

.\ wise clause has however been inserted to protect the

peasant from allowing his holding to fall into the hands of

money-lenders for at least a period of ten year.s, and it is

e.xpected that by the end of this ]>eriod he will be sntlicicntly

self-reliant to prevent this happening.

The lots were valued individually and adveilised for

.sale in .June at prices varying from £•"> to £7 10s. per acre.

The purchase money is payalile in ten annual instalments

free -.if
interest and is lielow the normal annual rental.

Allotment commenced in .June, and up t'p -IhIv .'U .

thirteen lots had been sold and others applied for.

The following table shows the progress made to date:—
No. of lots Total area. Instalments Total value,

sold. paid.

a. r. p. £ >. i>. f ~. ].

l:J 47 -2 .') 40 1 1) ;J42 7

Work has connnenced and sugar-caue, cotton, cassava

coco-nuts, (lotatos and [jeas are lieing rapidly planted. Some
of the allottees have already commenced to erect houses iju

their holdings to enable them to develop the land iplieker,

and others are erecting cattle shelters and preparing pastures.

.\dvantage is being taken of the clo.se proximity of the

Agricultural Experiment Station, and advice is freely sought
from the Resident Agricultural Officer.

Now that a good start has been made it is hopeil that it

may be possible in the near future to olitain the assistance of

the Imperial Department of .Vgriiulture in initiating the

formation of an .\gricultural Credit Society such as wa.s

founded by the Imperial Connnissioner of .\gricnlture recently

in the Soufriere district.

Such a scheme would enable the peasants to ol)lain >mall

sums at a reasonable rate of iutere-^t for the purchase of

manures and seed etc. and would assist them i o overcome any

temporary financial difficulty while their holding.^ were being

developed, and would tend to stimulaTe a spirit of cn-operation.

VIRGIN ISLANDS; REPORT ON THE EXPERI-
MENT STATION, TORTOLA, FOR THE QUARTER
ENDED JUNE -JO. ]Ul.'t.

During the period with which this report deals, consider-

al)le attention was given to the extension and improveuKmt of

the decorative border.s in the Experiment Station, and to the

propagation of ornamental plants in the nur.sery. Rut the

greater part of the activity at the station was directed to the

preparation of the various experimental plots.

In describing tha condition and progress of the plots in

gcTieral, it i.s stated first, that in the ca.se of the lime plots,

the .sea.son'.s results indicate some falling oft' in yield. The

experimental area reserved for the trial of sweet potato varie-

ties now contain forty-five ditt'erent kinds, thirty of which

were recently i-eceived from .Vutigua. So important is the

sweet potato as a food crop to the peasantry that the intro-

ilnction of a heavier yielding variety would seem tr) be justified

from this point of view alone.

In regard to the experimental work with cotton, interest-

ing experiments have lieen started to prove the difference in

the yield obtained from planting imported and locally produced

.seed, respectively. The imported .seed consists of St. Kitta

and St. Vincent .seed. L'p to the time of writing, St. Vincent

local has made most growth.

In referring to the cotton industry, the Curator .states that

the purchase of cotton at the Government factory is now nearly

over, and that there is a small decrease compared with last year's

crop owing to the very unfavourable weather experienced during

the early jjart
of last year: but recent climatic conditions

have been favourable, and at the time of writing, many cotton

fields are well estal>lished. The cotton industry in the

\'iri'in Islands is an important feature of the agriculture of

thel^residency, and in the ne<ir future there is every possibility

of a gieat improvement in the quality of the lint exported, on

account of the extensive cotton selection experiments which

have been instituted by the Government in order to ensure

the planting by the peasants of uniform well-graded .seed.

Stimulating ettbrts are being made at the Experiment

Station to encourage the cultivation of minor crops like

papaws and pine-apples:
but the most important line of

activity, and one along which most material success has so far

been achieved, is the extension of coco-nut cultivation.

The coco-niits in the demonstration plot that was started

last year have made excellent growth and the plants are now

well' established. Further areas of land are being prepared

for the establishment of more coco-nuts, and from the fact

that rbiring the quarter 03.5 germinating nuts were distributed

for ]jlanting .,n private properties,
it will be seen that a large

amount of attention is being given to a crop which is a paying

one well suiteil to the <-onditions obtaining in the Virgin

Mau.l>.
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COTTON.

WEST INDIAN COTTON.

Messrs. Wolstt-iiholiiif and Holland, iif Liverpool,
write as follows, under date Jul}- 27, with reference to

the sales ot West Indian Sea Island cotton:—
About 200 bales of We.st Indian Sea Island cotton have

lieen sold since our last report, chiefly St. Vincent lid. to

19d; and Stains at 7|rf.

Prices are fairly steady, Imt sjiinufis are well supplied
for some time ahead and are therefi ire not eager purchasers.

The sales aJso include some su[)er-Hiie St. Vincent at

32(f. to S7d.

The Secretary of State for the Colonies in a presidential
address to the cotton-growing section of the International

Congress of Tropical Agriculture spoke on cotton growing in

the British colonies and Protectoi-ates and the modern func-

tions in this connexion of the Colonial OtHce. Reference was
made to the future of Sonialiland as a new country for cotton

growing, and it was expected that a valualile industry would
be built up in this territory similar to that which has lieeii

achieved in the neighbouring Protectorate of Xyasaland. The

principal products of Sonialiland at present appear to lie

Dervishes, camels and Mullahs. (TL, Timr^, .Tuly 1, 1914.)

PROCEEDINGS AT THE THIRD INTER-

NATIONAL CONGRESS OF TROPICAL
AGRICULTURE.

A concise account of the general iliscussions carried

on and conclusions drawn at this Congress, which sat

during June 2.3 to 30, is given in JS'atnw for July i),

liU-t. It is stated, fir.st, that the lunnlier of Govern-

ments and societies represented by delegates was forty-
two and forty respectively, and the total number of mem-
bers and delegates was about 400. In these respects, and
alsf) as regards the number and quality of the papers read,

the London Congress showed a very great advance on the

previotis Congresses, held in Paris ar.d Brtisscls.

At the opening of the Congress a \ery pinnounceil
interest was shown in the subject of education and research in

tropical agriculture
—a subject which was ably dealt with by

the Pi-esident in his address, and in papers l>y Dr. Francis

Watts. C.M.G., Imperial Commissioner of Agricultnre for the

West Indies, l)y Mr. G. C. Dudgeon, .\gricultural Adviser to

the Government of Egypt and otheis. The necessity for better

(irganization in education and research was strongly empha-
.sized, and the Congress has appointed a conunittee to collect

precise information on the subject. Similar action has been

taken by the Congress in regard to co-operative credit and other

social and economic questions, and a report on the working
of co-operative societies in tropical countries will shortly be

issued. Gn the .second morning, an important discussion was
that which had relation to the Phytopatliological Convention
of Rome. A considerable numlier of Entomologists and Myco-

logists working- in agricultural departments in the Tropics
were pre.sent, and some of them were of opinion that the

Convention was not altogether suitable for adfii)tion in the

Tropics.

The greater part of the time during which the Congress
sat was occupied with the reading of papers on technical

proWems. This part of the proceedings is reported on in

Nature as follows—
'The tropical crops which chiefly claimed the atten-

tion of the congress were rubber and cotton, one day
being de\oted Avholly to the former and one and a half

days to the latter. A good deal of discussion took place
with regard to the alleged variation in the properties
and quality of plantation Para rubber. The discussion

made it clear that at present each manufacturer .seems

to have set tqj for himself an enqjirical standard of quality
for plantation rul)ber, and that it is very desirable that some

generally accejited standard should be adopted. A nundjer
of papers on the cultivation of Ceara, Castilloa, and other

rnl>ber-yielding species in various cottntries were also read,
and ilessrs. Petch and Green contributed interesting and
tiseful papers on the tapping of Hevea and on the insect

pests of Hevea respectively.

'A series of papers on cotton was read dealing with
almost every phase of this important subject, such as the

l)reeding of new cottons, the selection of cotton-seed, the

technical qualities which manitfacturers require in new

cottons, the methods of investigating cottons, and so on.

One fif the most interesting contributions on cotton was that

by Lonl Kitchener describing the successfttl reclamation of

a large area of salt land in the Egyptian delta and its

utilization for cotton growing. Equally useful was the

address delivereil by Mr. Harcourt, Secretary of State for

the Colonics, describing the work of the Imperial Institute,
the British Cotton Growing As.sociation, the Colonial Depart-
ments of .Agriculture and other bodies, which under the

direct control of the Colonial Office, or with its active

sym|iathy and support, now further in every possible way
the (nlti\atiou of cotton within the Empire.

'The various subjects alluded to above occupy such an

inqiortant place in every tropical country that a large propor-
tion of the time of the congress was devoted to them, but

time was also found for the discussion of a number of subjects
which are of special inqaortance to certain countries. Thus
Professor Carroody of Trinidad, contributed a most interest-

ing account of the experiments on cacao cultivation and

preparation now in progress in that island, and useful contri-

butions of this subject were also made Ijy Messrs. Johnson,

Tudhope, van Hall, liootli. and Knai:i|i and others.

'Wheat is us yet scarcely regarded as a tropical crop,

and i[r. A. E. Humphries's paper on the possibilities of

wheat production in the tropics, no less than that of

il. Baillaitd on the wheats of Tunis and Algeria, was

a revelation to many members of the congress of nvw and

un.suspected areas suitable for wheat cultivatifin.

'Herr HupfieUrs paper on the oil palm in the German
colonies was another contriliution of which special mention

may be made, since it gave an aitthentic account of the actual

operation rif European machinery in West Africa in the

extraction of jialm oil, an innovation which is likely to levolu-

tifinize this immense industry which has hitherto been

conducted l>y natives tising mo>t |ii'imitive aM<l wasteful

methods'.
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PLANT NUTRITION.

FURTHER EXPERIMENTS WITH
BACTERIZED PEAT.

The well known English seed merchants ^Mes.srs. Sutton

and .Sons of Reading, liave recently enabled an interesting
series of trials to be made in their grounds with a view

to determining the practical value under Englisii condi-

tions of Professor Bottomley's bacterized peat. There were

two series in the experiments, one in which the manurial

value of the new substance (for an account of which, see the

Agrirulturrd Neirs, Vol. XIII, j). 19S) was tested on plants

growing in the open ground, and another in which the plants
were devek>ping in pots and bo.xes.

The fact is strongly empha.sized tliat in the outtloor

experiment, results have lieen considerably upset through the

occurrence of a drought while the trials were in progress. It

is not neces.sary in this article to describe the procedure

adopted in the experiments in detail—an account of the.se

matters will be found in the Gardener's Chronicle for

•lune 4, 1914: it will be sufficient to state that in the out-door

experiments it was difficult to draw an}- definite inference as

to the beneficial efiect jjroduced by bacterized peat owing to

the limiting factor already mentioned, namely, the restricted

water-supidy.

But when artificial watering was adopted in onler to

compen.sate for the lack of lain, very different results were
obtained. In the first experiment with lettuces and radishes

grown in ordinary garden soil and manured with dift'erent

substances which included guano and bacterized peat, the

results .showed the.se two substances to be of about equal
value. l)Ut the most interesting series of trials and the one
which seemed to show conclusively that bacterized peat is of

value was that in which radishes (96 per box) were grown in

ordinary .soil in boxes 1 yard square and treated as indicated

in the following table:—
Roots. Tops. Total Weight.

I'ontrol. lb oz. R), oz, lb, oz.

St

12

8.1

1 i.l

1 8

Two boxes (average) <) 1 1

Farmyard manure, small

dressing () 12

Guano (i-oz. before .sowing
and ^-oz. top dressing) 14 8.1 1 (>J

A well-proved fertiliser (1.',

oz. before .sowing and

U oz, top <lre.s.sing) 1 11 1 H
Nitiolim (3 oz, per box

before sowing) I .S <) 12 1 l,")

Bacterized peat (4 oz,) 1 SJ, 13.V 2 (>

Bacterized peat (8 oz,) 1 o' ll" 2

The Editor of the Gardeners' C/ironide, who has seen

the experiments, .says:
—

'The result is remarkable in several ways. It shows,
first, that bacterized peat is of high manurial value; second,
that the increase affects both roots and tops (leaves) but the

former more than the latter: and, third, that—as has been
observed in other experiments

—a lighter dressing of bacterized

peat is s(jniewhat more ettective than is a heavier dressing.

Incidentally, the experiment goes to show that nitrolim—
containing, as it does, both nitrogen and lime in combination,
is a fertiliser which deserves a good trial on garden crops.

'To sum up: The thorough and careful experiment
carried out

l:>y Messrs. Sutton leads to the conclusion that

whereas l)acterized peat, used in the relatively small ijuantity
in which it can be used effectively, does not appear to exerci.se

a beneficent action on the water.-holding capacity of the soil,

it has valuable manurial properties, and these properties ilo

not appear to be limited to the provision of nitrogen.
'Tho.se who have most experience with the carrying out

of experiments will be most careful not to attach tmdue

weight to anj- single experiment. !More trials are wanted
before a final pronouncentent can be made as to the manurial

\alue of bacterized peat. Xevertheless the evidence obtained

by Messrs, .Sutton confirms and extends the results reached

by the earlier experiments at Kew and elsewheie, and gives

ground for the conclusion that bacterized peat is destined to

prove of value to horticulturists.

'Into an account of the experiments which Messr.s.

Sutton and Sons are conducting with radio-active substances

we cannot now enter; suffice it to say that so far as those

experiments have yielded results it does not appear that the

influence of these substances is verv considerable.'

MIXED DRESSINGS OF CYANAMIDE
AND SUPERPHOSPHATE.

According to the Monthlt/ Bulletin of Agriciol-
tund Intelligence and Plant Diseases, May 1914,
Mr, H, Koppeii, in Berlin, has carried out .some experi-
ments with the object of ascertaining the advisability
of mixtures of cyanamide and .stiperphosphate.

Considering it from a purely theoretical point of view

it might be expected that, both bodies being very suscepti-

ble to chemical reactions, changes might take place in their

chemical compositions.
With regard to the nitrogen, the experiments have

demonstrated that mixing the two fertilizers does not

decrease the active form of this element. With the phos-

|)horic acid, however, the case is different, for it has been

found that in the mixture of the two artificials, the total

amount of water soluble phosphoric acid of the sttperphos-

[jhate retrogrades to the citric acid soluble form, wliich

means a notable decrease of the value of the superphosphate.
The jihosphoric acid is thus deprived of its most valuable

property, namely that of distributing itself over a large area,

and by the use of such a mixture no better distribution of

phosphoric acid in the soil is obtained than by the use of

basic slag.

For this rea.son the writer considers that the prepar-

ations and use of cyanamide .superpho.sphate mixture is not

atlvisalile.

A publication has just been received entitled: Baby-
lonian Dates for California, by T. P. Popenoe. It

is stated in this that the early ripening varieties of

dates secured by David Fairchild in 1903 have practically

been the making of a date growing industry in California,

since the best varieties from Algeria matured at a time

at which the crop was usually ruined by rain. This is

a point worth consideration in connexion with date grow-

in" in the West Indies. In further connexion with the subject

of date growing, the reader is referred to an interesting

article on the advantages of hand pollination which appear

in the Queensland Agricultural Journal for ilay and

June 1914.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number, on the subject of

Commercial Standardization in Tropical Agriculture,
shows the necessity for introducing precise methods for

the standardization of the so-called commercial gi-ades
of cotton.

Under the heading Fruit Products, on page 260,

will be found short articles dealing with coffee and

coco-nuts, principally from a'chemical point of view.

On page 261 several official matters of interest

receive attention under the headings of Land Settlement

and Departmental Reports.

On page 263, a second article appears on bacterized

peat, a substance which appears to have important
manurial properties.

Insect Notes on pages 266 and 267 consist ofa review

of a pamphlet on Sugar-cane Pests oftheLeeward Islands

which has just been issued by this Department.

The War and LocaUy-grown Foodstuffs.

In view of the disturbed nature of existing circum-
stances it may be prudent to urge planters and others

to consider the advisability of planting as much avail-

able land as pt>ssible with (juick growing food crops

Apart from any immediate shortage of food supply that

may occur, it would seem only good business policy to

endeavom- to profit by the higher prices that must

e\entually arise as a natural result of the disturbed

conditions resulting from the war in Europe.
From the pea.sant's point of view an adoption of

the policy is very essential in oi'der that he may find

himself as little dependent as possible upon impoi-ted
food supplies, the pices of which will no doubt continue
to lunge high so long as the consumers' demand remains

urgent.
It is foitunate that the corn crop is now soon to be

reaped: but fresh seed should be .sown as soon as possible
so as to have another supply in three months' time.

Bonavis beans which ripen in six weeks, are likely to

constitute a useful crop at the present time, and indeed

most of the beans and peas as well as sweet potatoes
and guinea corn may with advantage be planted even

though they may reduce the area under cotton and
similar crops grown for export purposes.

Live Stock Notes appear on page 270 in this issue;

whilst on page 271 will be found items of local interest.

The 'Colonial Journal' and the West Indies.

The issue i:)f the Colonial Journal for July 1914
devotes considerably' more space than usual to West
Indian matters. In the course of the Erlitorial Notes,
reference is made to the effect of the Reciprocity Agree-
ment with Canada <jn the trade of Fiji as well as

ilauiitius, and it is not supposed that the traffic with

Fiji or ilauritius and Canada will have any appreciable
eft'ect on the West Indies. Tuniing to the present

position in Antigua, various agi-icultural matters of

interest are noted upon including the successful estab-

lishment of a kiln-drying apparatus for maize and the

investigation that is being made as to the possibilities
of irrigation ^)n sugar plantations. This colony's 'Model

Village', it is stated, is a great success, and the Govern-
ment's action in taking charge of the schools hitherto

managed by the various religious denominations has
led to a reduction of their number without any decrease

in efficiency.
Attention is also given to agricultinal affairs in

St. Vincent and St. Lucia. The central cotton ginnery
in the former island receives complimentary reference,
and for St. Lucia it is said that the most promising
sign is the growth of the lime industry which has been
rendered more stable, particularly as regards the smaller

owners, through the establishment of a government
lime juice factory. 'Such factories' it is stated, 'when

they provide ready and convenient markets for the

peasants are a very great help, as they are set up
security for the industry and at the same time act

educationally in the way of improving the product.'
Numei'ous other references are made to the West

Indies particularly amongst the Business Notes where
West Indian cotton and orange oil receive mention. In

conclusion, it may be added that the name of the
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publicatidii uiifk-r review has jiiNt lii-eii changf<I fniiii

the Colonial Office Journal to tht- Colonial Journal.
Whether correlated with tiiis change or not, the

increased amount of attention which is now given in

the publication to agricultural nlatt^•^.s throughnut the

tropical colonies is a trend whicli will undoubtedly
increase the interest and usefulness of the pulilication
both in London an<l amongst the readers residing
abroad.

A New Publication on the West Indies.

Part II of the Future of Tropical America' (Part I

was reviewed in the Agricultural News, VV»1. XII, p.

82?^) gives an illustrated account of the general features

and pi-oducts of the West Indies. Under the name of

each colony information is given under the headings of

(iovernment. Towns, Education. Physical Features,
Climate and Products. Although essentially a publi-
cation intenfied to serve purposes of advertisement, it

will not only in this respect meet the conimercial

interests of the Tropical E.xploitation Syndicati' Ltd.

(the Publishers) but will in a geneial way make the
West Indies better known in England and America.
.Some of the illustrations are exceedingly good, but

they are best as a collection providing a.s such a strik-

ingly exact impression of what the West Indies are

really like. There may, however, be one or two

exceptions in this connexicjn. For instance, no general
view of any kind is given of Dominica, except an
outline map showing the situations of the various

estates, which perhajis might create the impression
that this colonv is con.siderablv flatter than it reallv is.

A West Indian Pearl Oyster Industry.

The suggestion put forward in the Canada-West
Imlia Magazine (July 1914) that there is considerable

|)ossil>ility before the founding of a pearl oyster

industry in the British islands, calls to mind the fact

that an old bed still exists on the windward coast of

Pjiii-bados at Worthing. Although attempts in the past
to establish an industry in this island have not been
successful, it has probably been due to want of

knowledge, for it is understood that a very thriving
industry exists at the Danish Islanfl of St. Thomas. The
need for investigation is the principal requirement to

which the Canada- West IndiaMagazine calls attention.

In a general way, the prospects appear to be good and
the con<liti(;>ns shoidd be suitable in most of the islands

for the giiiwth and propagation of the pearl oyster.
Mr. Prest, a well known Canadian authority, in an
article in the magazine under notice says: The con-

ditions prevailing in most of the islands are sufficiently
similar to those obtaining in Ceylon to justify the

importation of the Cejdon pearl oyster which is one of

the most highly productive kinil. An abundance of

microscopic food is requii-ed by the animal and also an
absence of competing organisms. The sea bottom
should have an uneven, mixed, rocky and sandy surface

interspersed with broken coral and weeds, to prevent

o\er-crowding and the drifting of .sand. There must
also be in existence a gentle current for the conveyance
of fresh food, and the temperature must be ecpiable
and warm.'

As regards the return to be expected, it is stated
that in Ceylon .'^lOO worth of pearls per 1,000 shells is

regarded as a profitable industry. The Bahrein
fisheries yield over two million dollars of pearls annually,
employing over 800 boats. In Ceylon the fisheries are
even more valuable, and it is evident that the estab-
lishment of this industry in the West Indies would

enormously strengthen the finances of the colonies,

provide labour for those who are not required on the
estates, and be a source for obtaining revenue from
natural sources not connected with the soil.

Exhibits for the Toronto Exhibition.

Most of the islands have this year contributed
a collecti<in of exhibits to the Canadian National Exhi-
bition at Toronto. Information has just been received
from St. Kitts which shows that a very representatixe
Collection has been forwarded from there. Altogether
there were seventeen specimens of sugar products sent

including rum and molasses, as well as five samples of

cotton, specimens of vanilla beans, beeswax, various

fi'uit products in brine and other preserves. In addition

two bunches of coco-nuts and one bundle of sugar-cane
were forwarded for decoration together with a good
collection of photographic views of the Presidencv.

Agricultural Openings in Foreign Countries.

Several of the Diplomatic and Consular Reports
for 1913 contain interesting information in regard to

the scope for development that exists in several of the

foreign tn
(])ical

or sub-tropical countries.

As regards Haiti, it is stated that the country is

physically capable of immense development, and only
awaits the establishment of a stable and moral admin-
istration. On the French Ivory Coast (see No. 5,235,
Annual Series) the enormous value of the forest pro-
ducts are refen-ed to, particularly mahogany. There

are, however, gi'eat difficulties in the way of exploit-

ation, owing to poor connnunication. In Mexico,

(according to No. 5,281, Annual Series) there seems to-

be a steady and ever increasing demand for land suitable

for coco-nuts, oil nut, and bananas, and foreigners of

various nationalities are continually coming to the

district (Colima) with the idea of purchasing such pro-

perties.
In Report No. 5,22(), on the trade and agriculture

of Togoland, German West Aii-ica, it is stated that the

development of the hinterland will rapidly follow the

completion of the fourth railway line. A network of
^

roads through the hinterland, unsurpassed for cheajj-

ness and excellence of construction anywhere else in

West Africa, act as feeders to these railways, and all

this good work and development was started a little

o\er twenty-five vears agi:>
with a working capitid of

£4,000.
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INSECT NOTES.

SUG-AR-CANE PESTS OP THE LEEWARD
ISLANDS.

During the early part of last year there appeared a series

of articles in the Aijvicultwal Neirs (see \o\. XII, pages

106, 122, 138, 154, 170 and 186) entitled 'Root Borers and

Other Grubs in West Indian Soils', and the information there

presented was afterwards brought together and issued as

Pamphlet Xo. 73, with a considerable nvmiber of illustrations

added.

Under the heading which appears above, information in

regard to certain of these pests and other sugar-cane insects

has been issiied as Pamphlet No. 75. This pamphlet fur-

nishes an example of the manner in which information with

regard to a certain subject may lie accumulated over a long

period of time: at first new facts appeared slowly and later

with greatly increasing frequency.

The body of the jjamjihlet is divided into two parts, the

first which is intrf)ductory and historical, consists of a brief

statement of the pests of sugar-cane which were known to

occur in the Leeward Islands previous to and for a short

time after the establishment of the Imperial Department of

Agriculture. The remainder of the pamphlet, which com-

prises the larger part of it, deals with insects which have

recently come to be, known as pests of sugar-cane in those

Lslands.

The pests which are dealt with in the first part of the

pamphlet are the moth borer, the shot borer, the weevil borer

the cane fly and the mealy l)ugs. Those which are dealt with

as more recent pests of sugar-cane are the following;
—the

Antigua lirown hardback, the St. Kitts brown hardback, the

Leeward Islands root borer and termites, ilention is made
of the Barbados brown hardljack, the Barbados root borer,

the ordinary black hardliack and certain parasitic wasps
because of the bearing Avhich a knowledge of their life history
and habits would have in the consideration of the Leeward
Islands pests.

The Antigua brown hardback (Lachnosterna sp.) has

been known in Antigua for .several years, principally liy the

injury caused by its grubs to certain crops, and from the

occurrence in the soil of fields in which the growing plants
were sickly in appearance. This has resulted in the opinion

being formed that this insect is connected with the unfav-

ourable conditions observed.

The Antigua brown liardback is a Ijcetle of the ordinary
hardback type, light Ijrown in colour, about i-inch in length
and about ;^-inch in width; the legs are moderately long and

slender, the eyes are large and black, the. hind end of the

body has the appearance of having been cut off square acro.ss.

The larva of this beetle is a white grub of the ordinary type;
when full grown it attains a length of about an inch. The
head is brown: there are three pairs of .slender legs; the body
is widest just behind the head, somewhat narrower a little

behind that, while the end of the abdomen is large and
swollen. This insect is known to occur only in Antigua at

present.

It is in the larval or grub stage tliat this in.sect causes

the greatest amount of damage, feeding upon the small roots

of sugar-cane and Indian corn, and attacking onions and

potatoes. It is as a pest of Indian corn that this species
of Laclinosterna causes the most injury, although it is

a cane pest of some importance. It is suggested that

Indian corn may be used as a means of reducing the numbers

of this pest in agricultural lands, especially where it is pro-

po.sed to grow sugar-cane and other crops known to be attacked

by it.

It has been found that when Indian corn is planted at

such a time that the crop reaches maturity during December
or .January, consifl^rable numljers of the Lachnosterna grubs
are congregated about the roots of the plants. These can

easily he collected by pulling the plants and searching the

soil among the roots and in the near vicinity. Trials of this

method which have been made in Antigua have shown that,

in cases of moderately severe infestation, an average of five

or six grubs per plant has lieen found, and these have been

collected at the rate of about 1,000 per acre, and at a cost

of \d. per hundred, or lOtf. per acre.

The applicatinn'of such a method of control as this is

exceedingly simple. It is nece.s,sary to remember that the

grubs of this insect, so far as known at pi'esent, all come
to maturity about ihe same time, which is at the beginning
of the year. Fields which are known or suspected to be

infested may l>e planted with Indian corn at such a tinie

that it will ripen at the time when the gruljs are nearly full

grown. The corn should then be pulled and careful search

made for the grubs which .should be collected and destroyed
when found. It should be borne in mind, however, that this

niethijd of control is of value only when care is exercised to

destroy the grubs at the proper time.

The St. Kitts brown hardback (Lac/oiosteina patrueih)

is, in general, similar to the Antigua form, but is much smaller.

This insect has been known in St. Kitts only since 1912, when
it was discovered in considerable numbers in the soil of can(!

fields in that island. It is not known how much injury it

causes and it is to be regarded perhaps more as a potential

pest than one whose capabilities for harm have been definitely

proved. Laclinosterna palruelis is known to occur in

Haiti, San Domingo, St. Kitts and Dominica.

A similar insect which occurs in Barbados is very

efficiently held in check in that island by a small parasitic

wasp. This is the Barbados bro«ni hardback {fhytalus

smifhi) the parasite being Tiplda parallela. This same
beetle has been introduced into Mauritius where without the

controlling influence of the parasite, it has developed into

one of the most serious of sugar-cane pests. The same

parasite occurs in St. Kitts where it is lielieved t(5 attack

Lachnosterna patruelis and it is proljably clue to the effect

of this parasite that the St. Kitts brown hardljack is mjt

more generally known as a sugar-cane jjest. In Antigua, no

parasite is known to attack the lirown hardback and careful

search in the vicinity of infested fields has failed to reveal

the presence of the parasitic in.sect wliii-h is common in

Barbados and St. Kitts.

The Leeward Islands root borer (Exopt/taimiis esuriens)
is an insect which has been generally kiKn\ii throughout the

Leeward Islands for many years; liut it is only within the

last two or three years that it has been known to lie a pest
of sugar-cane and other crops. In fact it is only during the

the present year, 191-t, that the relation.ship between certaiii

grubs attacking the underground portions of cane stools and

this dark grey weevil has been definitely estal:>lishe<l.

Mr. F. Pi. Shepherd; Agricultural Superintendent, St. Kitts,

has reared the adult form f)f the insects from grubs in the

cane stools. .\s already stated, Exophthahmis esuriens has

been for a long time a well known insect in the Leeward

Islands. Although it is a weevil, that is to say an insect

in which the licad is prolonged into a snout or beak, this

insect is often called a hardliack, a term ^\hich leads to

a good deal of confusion in those islands.
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The larva of tliis insect is a wliiti-, Hosliy gruli without

U-gs wliich lives in the soil and bores into the base of a cane

jilant. The adult is most commonly to be found hiding

among the foliage of such plants as pigeon pea, castor,

French silk cotton and others growing in or near the sugar-
cane fields. In certain instances in St. Jvitts where cotton

has been grown alongside of cane fields these beetles ha\e

been found in enormous numbers among the leaves of the

cotton plants.

It may Vie added that formerly Exopth'ihitua csiiiitns

was known from the adult or beetle form which was found

commonlj' in such plants as those already mentioned and in

distiicts where limes were grown. It i.s remarkable that

tV)llowiiig on the discoverj' that the larva of this insect was
a root borer which attacks canes there should be unusual

occurrences of them in great numbers. For instance, in

St. Kitts early in the present year fields of cane on one

estate were disc^ivered to lie seriously injured by some foiin

of root trouble which proved on examination to be a severe

attack of E.\oi)thahnus. About this time the.se beetles

became .so numerous in an adjacent field of cotton that

40,000 of them were collected with very little trouble

in a few days. In .\ntigua a few weeks later these

beetles became extremely numerous in a lime cultivation

where some 2.S,000 were collected in four days and later this

number went to over +0,000. An examination, made after

the ap])earance of the beetles, led to the discovery that the

grubs were abunthiut in the soil about the roots of the lime

trees where they were probably causing a considerable amount
of damage by their feetling. About the same time, also, this

insect a])peared in great inimbers in Montserrat, where it is

b.'lieved that the gruli has been injuring the roots of lime and
other trees.

The insect i> very similar in liubit to the Uarbado.-. root

borer {Dioprrpes a/>l/rei'i'iius), and like that insect, it ajjpears
not to be attacked or controlled by any pam,site. It may also

be mentioned here that the Leeward Islands root borer, h'.njph-

t/i'il'uus fsui'tVH.e, has been recently discovered in Itarbados,

having been reported from two separate points in that Island

in .Inly of the present year.

for several years on one estate in St. lvitt>, tei'mites

have been the cause of considerable troiili.e to sugar-canes.
These are jirincipally of one species, which is now known to

be LeucoUiiiiex ((««('.«, which is a Sonth American insect,

kn<iwn to occiu- in Brazil, Trinidad, Barbados, St. Kitts and

St. Helena. This termite does not build any nest or covered

galleries either in St. Kitts or in Barbailo.s, where it has also

been under observation. The in.sects are .small and whitish;

generally three kinds or castes are found in the comnuinity,
that is, in the tunnels formed through the soil and in the

interior of the canes which they have eaten out. The soldiers

are small and slender, the head being proportionately large,

the mandibles long and pointed: the workers are slightly

larger, and the winged forms, which are often to lie found,

arc about the same size as the workers, but their long narrow

wings make them appear larger than tlu>y are.

These insects attack sugar-cane cuttings newly planted
in the field, often comiiletely destroying them, and make it

necessary to replant the fields in order to get a .satisfactory

stand. They also attack the ripening canes which they
sometimes completely clestroy over considerable areas.

The remedy to be em[iloyed for this pest consists in the

complete destruction of all t:rmite infested material in the

cane field-s, thee.xerci.se of great care in planting only cu'.tiugs

quite free fiom termites and by a rotation of crops. Fields

in which termites are known to occur .should not be ratooned
and the canes should lie followed by cotton for two or three

years.

In Antigua, and sometimes also in St. Kitts another

.species of termites attacks sugar-cane in the field. This is

Eutermes haitiensis, an insect which builds a large lounded
nest and covered galleries through which the individuals

travel. So far as present knowledge goes this insect appears
to attack sugar-cane only as cuttings, newl}- planted out. It

has cau.sed some damage in this way, but is not a serious pest
to anything like the same degree as the Leucatermes tenuis

already mentioned.

The remedial measure to be adopted in this instance is

the destruction by burning all their nests wherever found,
and all infested bits of cane found in the field after the crop
is harvested. Care should be exercised, of course, to see that

no infected cuttings are planted. It sometimes happens that

the nests of this species are concealed amongs rocks or in the

hollow trunks of trees but they can almost always be located

b)- the covered galleries which the ternntes build. If these

galleries are broken open and living termites found in them,
that can be taken as an indication that there is a nest .some-

where in the vicinit}' which should lie found and destroyed.
These measures carefully followed out should result in prac-

tically exterminating this species of termite in any given
district.

NOTES ON CO-OPERATION.

The Wealth of Inilia for .June 191-1 reproduces the

main conclusions set out in an article on co-operative credit

in the West Indies (see Weit Indian Bulletin, Vol. XIV,
Xfi. 1) and concurs with the view that the success of the

co-oj)erative movement in India may be ascrilied to (1) the

existence of a central Government to lay down general

lirincijiles and local govermnents to carry them into aflect in

iletail, (2) to the individual organization and missionary work

of the liegistrars, (3) Go\ernment advances, (4) the regard

shown for human nature, foi- customs and local circumstance.s,

(.")) honorary a.ssistance both in regard to organization and

semi-philanthrophy.

The rules and regulations of the People's Co-operative

Bank, Limited, .Jamaica, show that every new member sludl be

recpiired to pay a fi.xed entrance fee and take a certain number

of .shares in the Society. Shares are not withdrawalile, but

a share or shares may be transferred with the consent of the

Connnittee of Management to any person who shall be or

become a member of the Society. The number of shares

which a member may hohl is limited. The management of

the society is entrusted to a Committee wli'ise duties are

to elect inenibers, appoint .salaried officers, to fix rates of

interest, to hear complaints, to deal with applications of

loans and to receive and check the accounts of the officers

appointed to receive and disburse monies belonging to the

Society. The Society has a reserve fund formed out of

entrance fees, and part of the profit and is the property of

the Society.
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A limited number of the 1914 edition of the 'West

Indies in Canada" is availalile at thi.s office for distribution

locally for educational purposes. In view of the fact that the

]iulilication fully describes the products and exports from the

West Indies with particular reference to Canada, the booklet

should prove of value in the teaching of geogra)iliy in the

secondarv schools of the West Indies and Canada.

GLEANINGS.

A large amount of (government aid is being given to

the agricultural population in Hungary. Various courses and

lectures have been instituted, and the authorities have distri-

buted gratuitou.sly, or at cost price, a great number of appli-

ances for fruit growers, as well as over .")0(J,000 nursery fruit

trees at reduced prices.

A useful publication for reference, and as a guide to

prices, is the Special Supplement to the Chamher of Com-
merce Journal, July 191-i, entitled 'Trade Products of the

British Empire.' It is a statistical account of the resources

of the British Empire as a supplier of foodstuffs and of raw

materials for British industries.

An article on co-operative credit in the Tropical Aijri-

cuHurist for May 191-t deals with the problems that have to

be faced at the present time in Ceylon. The Oi-dinanco now
in force in this colony is framed on the Indian Act No. 2 of

1904, and the ordinance is stated to be such that it can hf

applied to all kinds of trades and occupations.

(Juinea grass has recently been introduced into the

Phili|jpine Islands, and according tfi the I'ldlipjnne Agricul-
tural Rfi'iew for May 1914, has been found to he -uperior
to the local grasses as green forage. In one yield i^xjieri-

luent, the rate of production in round ininibers was 7l' inetric

tons in 183 days from ,ii-heetare.

It is reported that Sir .lohn Anderson, Under Secretary
of State for the Colonies, has made a recovery from his recent

accident met with when returning from one of the meetings
of the Rubber Growers" Association. Although the accident

necessitated an operation, and was accompanied liy complica-
tions, it is unilevstood that the recovery has been c^nuplete.

The Experiment Station Record (Vol. XX.\, No. VI)
states that in the Memoirs of the Natural Academy of
Science XI (1913) is given in tabular form an analysis of the

geographical distribution of Agave in the West Indies, and

a discussion of the specific characters of the trunk, leaves,

flowers, fruit and bvdbils. A synopsis is followed by botanical

descriptions of eight groups including fifty-six species.

A copy of the Eighth Announcement (1914-lo) of Mac-

"dona'd Agricultural College, ilcGill I'niversity, Quebec, has

been just received and should prove of interest in the West
Indies where many of the educational institutions have s(^nt

students to this college, ilacdonald College has a -tatt" of

nearly sixty lecturers and a number of students ainotmtinsj

on an average to about ")()<>.

Mr. Roo.-,eveldt's iJra/.iban E.\|)cdition is refevn-d i.j in

Nature for June 25, as follows: 'there is no doubt tJiat the

expedition has accomplished a valuable piece of work, and it

has, in Mr. Rooseveldts own words, placed a river coinparalile

in size to the Elbe for the first time on the map. It is

probalily the most important achievement in river rxplovatioii

in Tropical South Anici'ica since ISSO.

Reference is made in Nature for June 25, 1914, to the

latest five-yearly supplement of the Index Keicensis. Certain

introduced improvements are noted, and it is pointed out that

in view of the periodical appearance of sup})lements, the

question naturally arises as to the intercolation of the sujiple-

ments with the original work. Though the desiral)ility of

achieving this object is agreed upon, it is suggesteil that the

rmus of such a work .should hardly be expected to lie the

unaided task of the Royal Gardens, Kew.

The preliminary annouiicement of the Ninth Interna-

tional Congress of Applied Chemistry to be held during the

period July 26 to August 14, 1915, at St. Petenslnirg has just
been received. This contains a list of the tentative rules for

papers and puljlications, and the rules on sectional procedure.

Agricultural ('hemistry constitutes Section A'll. The Secre-

taries for this section are V. Leontietf, Zdanowka, .'^1-33; and
N. Leontevsky, Demonstrator of Agronomy at the Labora-

tory of the Univei-sity of St. Petersburg, V.O. lOth Line 29.

The India Ruhljer Journal {(n- July 11, 1 914, contains

a l>rief accijunt of the exhibits from the British West Indie.s

at the recent rubber exhibition held in London. Briti.sh

Honduras, St. Vincent, Dominica and British Guiana com-
bined to make the excellent exhibit which represented the

British West Indies. Briti.sh Guiana naturally attracted

most attention and the greater part of the notice under
review contains information regarding rubber growing in this

colony which is familiar in a general way to most readers of

the A<iricultiirai News.

In the Trade Products of the Ihitisli Empire, (mentioned
in another note on this ])age) reference is made to fish meal as

a supplementary f'joti for cattle, hogs and fowls. It is said to

be coming into more general use in Germany. In the first

test with this article it was found that this class of feed

increases the appetite and consequently the weight of the

animal. 0]jinion of investigatoi's seem to difler as to the

infltience of such feed on the taste of milk and butter, but it

is said that lard obtained from hogs fed with fish meal is

qxiite free from the odour of fish, and that no fishy taste is

not = .-,Mble.
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STUDENTS' CORNER.

Green dressings, other than tho.se of the leguminous
kinti, principally benefit the soil owing to the fact that they
increase the supply of humus. Tliis subject was (|ue.stione(l

up<in in the last issue and the student was asked to give tlu-ee

e.xauiples of such crojjs.

As regards the second (|ue.stio)i concerning tlie chief

grasses used in various districts for fodder, the student should
refer Ut the A'/ricultural N'eirs iiiv Ai)i\\ 12, 1913, in wliich

number the editorial deals with the ini|)rovenient of West
Indian pastures and mentions useful annuals like Eragrostis

abyssinica (tetl') and Fanicum cofo7i?«/i Ijoth of which occur in

the West Indies: also well-know n perennials like Panicum iimx-

imuni (Guinea grass), Sporobolus indicus (bed grass), Paspa-
lum conju'/atuni (sour grass), Panicum muticum (Para grass),
and—most nutritious of all—Andropo'fon caricosus (hay
grass).

Information as to how one

would [ilaut out an acre of cleared

land in limes can be.st be got
from local sources of of informa-

tion. In answering a i|uestion
the actual practical
should be describei

The answei' to the

albuininoid ratio,' and
constituents' question

on

like this

operations
concisely.

'feed unit,

'dige.stible

can be got from text-lxjok;

agricultural chemistry.
The fir.st final (juostion which

asked for a short essay on the

present ])rices of lime prcKlucts
otfered scope for showing what
th(! various prodiu'ts are and
their respective values, and also

what knowledge the .student has

in regard to the Sicilian source.s

of supply. It would also be
well to bring into the answer to

this ijuestion any facts avail-

able concerning the demand in

diti'erent places for lime products.

What, for instance, is the position
in Canada?

In the last cincstion of all the student was asked what

precautions ai-e taken on the estate he is connected with,
for the prevention of plant disea.se and insect attack. It

should have been luiderstood in api)roaching this question
that general principles and information derived from text

books will not sutHce. The answer must c<)nsi.st of an account
of what is actually l)eing done on the estate the student is

acquainted with. It will follow of course, that if no efforts

are made to prevent plant disease and insect attack, the

question cannot be answered.

Fio. 4.

The illustration on this page shows the structure of the

underground .system of a stool of sugar-cane. This illustra-

tion was puljlished in connexion with an article in the West

Indian Bulletin, Vol. X, p. 117, and is intended to show the

general rule that the degree (First 8ei-oud, etc.) of any ratoon

is not necessarily the same as the degree of the buds (primary,

secondary, etc.) of which it is the development. Hence the

expression 'first rat<}(jn' is sinqjly a popular term to describe
the stems which happen to be ripe for reaping two seasons
after cuttings have been planted. .In the drawing it will be
seen that the first 1md, or primary bud, did not develop owing
to injury, and so the first ratoon crop consisted of no Ijuds of
an earlier order than secojidar\- ones. The drawing also shows
that the rhizome of the sugar-cane is like (Rh). It is a short,
often pear-shaped structure, with very short internodes, and
an immense supply of roots. Rhizomes of the cane plant are

capable of growth when severed from the parent, being in

every way similar to the rhizomes of other plants belonging
to the class of monocotyledons, such as ginger, the bandioo
and cardamoms. Several other similar rhizomes will be seen
in other place.s in the drawing.

The essential point to realize is that the sugar-cane is

naturally an underground plant as regards development, and
only .sends up .such aerial parts as are neces.sary to obtain
carlion dioxide from the atmosphere. When the bud on
a planted cutting begins to develop, the first thing it does

is to form a rhizome at its base
and to live as an independent
plant. It is principally for this

reason that circumstantial sup-

port is given to the opinion that

the fungus Colhlotrichum falca-

tum, causing red rot of the sugar-
cane, is not transmitted by cut>

tings, because the bud can quickly
sever itself from infected material

and live an independent life.

It would be well for the

student to refer to the Bulletin

reference mentioned above, and
also to an article on the red

°''i-ot of the sugar-cane in the Ai/ri-
iidtural Kews, Vol. XII, No. 288.

It maj' l;>e further urged that the

student himself should dig up
a stool of ratoon canes, and
endeavour to make out tlie struc-

tures which are shown in the

drawing on this page. It will be

necessary to wash carefully the

material, and especially to remove
with care the large number of

rootlets w h i c h surround the

rhizomes and under ordinary conditions prevent their recogni-
tion. It may be added that the present time of year is

favourable for investigating this matter, and it will well

repaj' the trouble involved if the .student carries <.)ut at once

the suggestion which is here ]iut forward.

Questions for Candidates.

PRELIMINARY QUE.STI0NS.

(1) Explain the dilfereuce between a i^hysical and chemi-

cal analysis of the soil. How would you determine the water

holding capacity of a soil?

(2) Describe how the nitrogen in the air is made avail-

alile to plants (a) naturally, (b) artificially.

INTERMEDIATE QUE.STIONS.

(1) Write in the form of a diary an account c)f the woi-k

on a lime estate during the past month.

(2) Describe the planting and yields of any three pr(j-

vision crops which are early-maturing. What do you know

concerning quick-growing strains of the plants you mentiom

2m Pat.

(C4)

)»2. fi?

Undekghound System of the Sugar-cane.
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LIVE STOCK NOTES.

RHODESIA'S DEVELOPING CATTLE
INDUSTRY.

The report of tlie Director of Agriculture in tlie Eli<jdesia

A(/rici(ltura/ J<mri\al for .June 1914 shows that the cattle

industry is rapidly assuming the position of importance
which has long l)een prophesied lij-

those conversant with the

country. Considerable returns are now being obtained and

will continue to be derived from the cultivation of such crops

as maize and tobacco; Viut it is cattle-raising that the people

look to in the future as their substantial source of income.

Owing to the efforts of the veterinary staff of the

Department of Agriculture and the .system of prevention and

control which is enforced, as well as the growing popularity of

the dipping tank, a sense of security against contagious
diseases now exists, and little fear is felt that the success of

the industry in the future wall be hampered by outbreaks of

disease that have from time to time occurred in the past.

The strong desire to own cattle has had the natural

effect of causing a rise in the price of breeding stock. The

.sources of supply of plantation stock are limited to South

Africa, and are further restricted by the unfortunate necessity

of imposing an age limitation as a precautionary measure

against the introduction of lung sickness and tuberculosis.

An e.stimate of the number of cattle in Southei-n

T^hodesia at the present time has been prepared. A conser-

V ^ive estimate puts the number of cattle at 600,000 head

of which 230,000 are owned by Europeans, and .370,000 by
vtives.

A feature of cattle raising in Rhodesia is the low average

mortality. Neglect, accident, prejudice and ignorance and

individual cases of Coast fever may lead to loss, but these are

exceptional circumstances, and apart from them the general

mortality has been tritling.

Periodic public stock sales established at suitable centres

throughout the territory are proving most successful. There is,

however, an unsatisfied demand for pure-bred bulls, especially

for North Devon, Hereford, Sussex and Afrikander-bred

animals. The Government, in order to try to meet the dearth,

has had in contemplation tlie breeding of pure-bi-ed cattle, and

a distribution of young locally raised sires which are naturally
inoculated on the veld. This if carried into effect should

prove a useful measure.

The remaining part of the report shows that sheep are

receiving more and more attention, that the health of live

.stock in general is good and that measures are being taken to

prevent the auveul of disease from other parts of Africa, and

altogether it would appear that the optimistic views expressed
in the report as regards the future of Rhodesia's live-stock

industry are likely, in a few years time, to be fully realized.

cf>nditions of the farm, it is nevertheless warrantable where
connnercial advantages can be derived from it and where
infected areas can be located with reasonable accuracy.
The danger attendent on inoculation and the exjtense were

referred to as an important disadvantage, and Sir Stewart

Stockman was of opinion that as a State measure for con-

trolling swine fever tlie combined serum and virus method—
vaccination—gave most promise of producing a general

advantage.
Another interesting announcement, also dealing with the

question of stamping out contagious diseases, is contained

in the Ai/rictdtural Gazette of Canada for .June 1914, issued

by the Departmejit of Agriculture at Ottowa. In thLs

issue, there appears an Order in Council containing

regulations relating to tuberculosis. The Government of

Canada will assist any city or town which shall have

signified in writing to the Veterinary Director General its

desire to have the aid of the Department of Agriculture in

controlling bovine tuberculosis in the cows supplying milk

and cream to the city or town in question. The dairies in

which milk or cream are produced for sale therein shall be

licensed, and no license shall be issued unless the dairy
conforms to the required standard. After two years froni

the date of the first test of the cattle of any dairy, the sale

of milk or cream shall be prohibited, unless the said herd

shows a clean bill of health from the veterinary inspector.

Following an examination and test of diseased cows, provi-
sions are made for the slaughter of reactors, and for giving

compensation on the following basis: one-half the appraised
value of the cow if destroyed as a case of open tuberculosis,

one-third the ajipraised value of the cow if destroyed as-

a reactor at the recpiest of the owner: valuation shall Vie made

by the inspecti n', and shall not exceed the maximum valuation

for cattle as specified in Section of the Act. Various other

provisions are made which space will not allow our going

into, including the important regulation that no compensatioa
will be paid to the ojvner unless he assists as far as possible
in the eradication of the disease by following the instruction*

of the inspector.

STAMPING-OUT CONTAGIOUS DISEASES
IN GREAT BRITAIN AND CANADA.
During last July, Sir .Stewart Stockman, Chief Veterinary

Officer to the British Board of Agriculture, addressed a large

meeting at Reading concerning the curing of swine fever.

The speech was especially interesting because it reflected the

policy of the Board of Agriculture in regard to vaccination.

In The Times, where the address is reported at some length,
it is stated that in practice inoculation possesses several

r'rawbacks with regard to swine fever, and although it is by
no means a desirable 'stamping-out method' to adopt under all

According to the Barbados Official Gazette the General

Board of Health has approved of the recommendation that

a rule should be framed prohibiting the landing of any animal

for breeding purposes from Great Britain, Canada, United

States of America or the Argentine Republic, unless the .same

shall be accompanied with a certificate in English from

a Government Veterinary Inspector, or if from a foreign

country, from the British Consul, certifying in the case of

cattle, (a) that they have been tested and found free from

tuberculosis, (b) that they have been rendered immune from

red water and (c) that they have not come from a herd in

which contagious abortion exists; and in the case of swine,

that such are from a herd not infected with swine fever, hog
cholera or swine plague. It is not stated in the Gazette

whether any rule has yet been issued.

Owing to the prevalence of East Coast fever, the quantity
of live stock in Zanzibar is inconsiderable, the ailment in

question carrying off .50 per cent, of the calves born. During
the last two years, however, the Government has given thi»

di-sease att«ntion with a view to its suppression, and as there

are extremely good native stock and pasture land in this

country, cattle-raising in the future should tend to become-

more popular. (DiploiiMiic and Considar Reports, No. 5176,,

Annual Scries).
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
TOBAiiu. Acourtliiig to the Putt :,t'-Spain GuzctU- for

July 24, 19U, the stati' at the Botanic' Station, Tobago, i.s

to be credited with a considerable amount of activity during
tlie la.st year or two. Kefereuce i.s made more especially tfi

cotton growing efforts in the island, lime cultivation, and as

regards experimental work, to the beneHeial effects of forking
and mulching Toliago soils, and to various work in connexion
with cacao. Ti> the Botanic Station also credit is due for

the recent development of tobacccvgi owing in the island,

which has now become quite a large and important industry.

ST. \tscENT. From information received recently from
the Acting Agricultural Superintemlent. it appears that work
in the Botanic (iardens has of late included the fumigation
of .3,000 coconuts, the sowing of nearly 200 cotton selections,
anil the planting out of all the manurial plots of cotton. On
the estates throughout the island, the cotton crop has ger-
minated regularly, t'onsideration is Ntill being given l)y the

planters to the establishment of a dried cassava root industrv.

The rainfall during June has been seasonable.

ST. Luci.\. The Acting Agricultural .Suix;rintendeut
from this island states that in view of the .sea.sonable rains,

matters are in a satisfactory condition at the Ex])eriment
Station, Reunion. Seventeen thousand lime plants were
<listributed during July and a i-acre of St. Vincent cotton

seed (to which reference was made on tliis page in last issue)
has been .sown. Apart from one or two difficulties of

a temporary nature, work has been proceeding satisfactorily
-at the fJovernment Lime Juice Factory. At the end of July,
6 casks of concentrated lime juice had been prepaied, which
in \iew of recent events is nearly £200 worth of juice.

MoNTsKKKAT, Koutiue Work at the Botanic Gardens in

this island, according to a recent report by the Curator, has

included the distribution of a large number of bay, lime and

pine-ap|jle |(lant.s. On the estates, the condition of the

t-otton crop is veiy promising an<l go<jd yields aie looketl for

during the coming season. The bulk oi it was planted in

April and reaping is ex|3eeted to be "In full swing this

month. During July rather high winds were expe-
rienced and the .same thing occurred also, it may l)e

added, in St. Vincent where, in the Botanic Gardens,
a large mahogany tree was blown down. The lime crop in

jMontserrat is still in many place> in an unsati-factory
conditiim. A form of •chilible' or Vnrly' leaf of cotton has

been ob.served in .Montserrat similar in appearance to the

condition recently reported on from St. Kitts and Nevis, and

lately investigated by Mr. Xowell. The rainfall in this island

has been well distributed during .Inne. and fur growing cotton

Jias been ideal.

-VXTIGU.^. From this Presidency the Superintenilent of

Agriculture reports that the cotton for grafting has been

planted and that ccjusiderable amount of routine work
•Nvas done during June in connexion w-ith the experimen-
tal pli>ts at Skerrets. A large niimber of coco-nuts,

Eucalyptus, limes and other plants including sweet potato
• uttings were distributed during June. In certain parts
of the island small patches of last year's cotton jjlants are

^till to be .seen in the fields: it is imperative that planters
should take every care to have the old crop de.stroy>d in

future. X special effort of the l>epa,rtment ha..« Iwen the

shipment of a small quantity of tomatoes to Canada. The pro
ceeds from the sale of onions is now being distributed to the
members of the Onion Growers' Association, the price received

being \d. per It), net. During June 2-30 inches of rain fell.

In a later report for July the Superintendent of Agriculture
states that the condition of the cane crop is very satisfactory
and that the fields of young cotton are healthy. A fair pro-
portion of the cotton crop was planted during the month
though no large increase in area of this crop is anticipated
this year. Special work of the Department has included the

packing of exhibits for the Canadian Exhibition. Special
attention has also been given to the preparation of the land at
Fort James for the planting of coco-nuts. A general meeting
of the Agricultural and Commercial Society and several

committee meetings, were held during the month. The Agri-
cultural Su{>erintendent says that the weather experienced
during July wa.s all that could be desired from an agricultural

point of view.

ST. KITTS. The weather during the month has been
more favourable for sugar making and the nuiscovado estate.s

have made lietter progress. The cotton crop in St. Kitt.s

though fairly satisfactory on the whole, promi.ses no more
than an average yield owing to somewhat un.satisfactory
climatic i-onditions. The early planted cotton just picked has

given goinl yields. During June, a meeting of the Agricul-
tural anil Commercial Society was held with a view to con-

sidering the draft Ordinance as to marks on bales of cotton.

The draft was approved of by the Society. Notice was given
that the Secretary of State for the Colonies had approved of

the appointment of a veterinary surgeon by the Government.
The rainfall for the month was 3J9 inches.

SKVis. The coco-nut plantations in this island continue
to bear .veil and maintain a healthy condition, but it is

reported that there is scope for greater attention with regard
to drainage. .Although the coco-nut is not harmed by a wet
.soil this only holds good where the water is not stagnant.
A water-logged .soil is most unsuitable for the healthy growth,
of coco-nuts. It is .satisfactory to be able to announce that

considerable success has been obtained on one at least of the

estates in this island with vanilla growing. The planting of

this crop in the higher lands has been very considerably

extended, a large number of plants are bearing and with

good cultivation and especially if accompanied by proper

curing, this crop should turn out to be a veiy paying one
and well-suited to the conditions obtaining in the upper
lands of the Presidency.

DEPARTMENT NEWS.
Mr. \V. Xowell, 1 ).I.C., Mycologist on the Statt' of

the Iiiijjerial Department of Agxiculture, returned to

the Head Office on Wednesday, Atigu.st 5, by the

R.M.S. 'Trent". Mr. X^owell had been in Nevis and

St. Kitt.s investigating a condition of the cotton plant
known in those islands as enrlv leaf.

It is stated in Diplomatic and Consular Reports, Xo
0,1 76, Annual Series, on the trade and commerce of Zanzibar,
that owing to the almndance of fibre-producing plants which

overrun the fertile portions of the islands wherever the ground
is not cleared for cloves, an excellent ojjportunity presents
it.self for the development of a coir and fibre industry. For

the cultivation of fruits, Zanzibar possesses facilities which are

prol)ably unequalled on the east side of Africa.
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MARKET REPORTS.

Loudon.—The West Ixiha (Committee Circulak,

July 28, 19U; Messrs. E. A. de P.\ss & Co.,

July 17, 19U.

Arroweoot—lif/. to 4^d.
Balata—Sheet," 2,(1; block, 1/11 pL-r It..

Beeswax—£8 1.5s.

Cacao—Ti-inidatl, 50'- to ()4/- per cwt.; Grenacla, 49/ to

55 '; Jiiiuaica, 4!)/- to 57/.

Coffee—.Jamaica, 37/- to CO/G.
Copra—West Indian, 4''25 5s. per ton.

Cotton—Fully Fine, no ((notations; Floridas, no (piota-

tions; West Indian Sea Island, 17J. to i;W.

Fruit—No quotati(ins.
Fustic—No quotations.
GiNOER—Dull, 33/- to 60/-.

Lsinolass—No ([notations.
Honey—19/- to 32/-.

Lime Juice—Raw, 14 to 1,10: concentrated, £41; Otto

of limes (hand-pressed), 10/.

LornvooD—No quotations.

Mace-1/(1 to 2, 4. ARTICLES.
NrTME(;s—4if/. to (>'l.

PiMEXTO— I'iil. to 2(1.

Rubber—Para, Ihie hard. 2, llji/. ; tine soft, 2/4J; Oastilloa, Arrowroot—St Vincent
1 '10 per n-.

RuM^amaica, 2 2 ti > 5/-. Balata—\'cue/.uela block

Demerara sheet

Cacao—Nati\'e

Cassava—
Cassava Starch
Coco-nuts—

Barbados.— Messi-.s. James A. Lynch &: Co

July 25, 1914, Messrs. T. S. Gareawav

July 27.

Arrowroot—83-50 to S4-50 \<e\-
100 ft.

Cacao—812 (JO to 813-00 per 100 Iti.

Coco-nuts—817-00.

Hay—81-00 to 81-05 per 100 ft.

Manures—Nitrate of .soda, 805-00; Cacao nianure
to 850-00; Sulphate of annuonia 878-00 U
per ton.

Molasses—No quotations.
(.)NioNs—81-70 to 82-.50 per 190 ib.

Peas, Split—80-00 to §0.25 per bag of 210 lli.
;

84-00 to 84-25.

PoT.vTOEs—Nova Scotia, $3-35 to 84-50 per 100 lb.

Rice—Balhim, 85-35 to 85 55 per 190 lb.
; Patna, i

tions; Rangoon, no ipiotations.
Suoar—American granulated, 83-77 per 100 ft.

., Ltd.

.1- Co.

, 848-00
885-00

Canada,

o quota-

British Guiana. Jlessrs. WietiN(; it KicHTEi:, August
1, 1914; Messrs. Sandbach, Parker i Co.,

July 31, 1914.

New York.— ^Fessi-^. (Jillksi'ik I'>i:os., it Co., July 24,

1914.

Cacao—Caracas, llic. to 12c.; Grenada, lie. to llic.
;

Trinidad, ll|c. to 1 IJc. ; Jamaica, 10c. to lie.

Coco-NUTS—Jamaica and Trinidad, selects 820-00 to 821-00;
cull*^, no i|uotatious.

Coffee—Jamaica, 9|c. to 13ic. per ft.

GiNCEK—7ic. to 10c. per ft.

Goat Skins—Jamaica, 4(ic.
; Antigua and Barbados, 43c. to

40c. : St. Thomas and St. Kitts, 40c. to 43c. per ft.

GftAPE Fruit—Jamaica, 81-75 to 82-50.

LIME.S.—8375 to 84 -50.

Mace—45c. to 53c. (ler fti.

Nutmegs—no's, life.
Oranges—Jamaica, 82-0(1 to 82-50.

Pimento—3^c. per ft.

Sugar—Centrifugals, 90°, 3-2(ic. ; Musco
Molasses, 89', 2-Olc., all duty jiaid.

CoFKKE-

Dhai,

-Creole

Jam.-iica and Rio
Tiilierian

•ados, 89'; 2 -88c.;

Trinidad.—Messrs. Gonoox, Cuant X- Co., August .S,

1914.

Cacao—Venezuelan, .^1110 to 811-40; Trinidad, 811-00 to

811-50.
Coco-NUT Oil—8(lc. per Imperial gallon.
Coffee—Venezuelan, no i|uotations.
Copra—84-00 to 84-10 (ur lOd ft.

Dh.vl—No ([notations.
Onions—81-50 to 82-00 jier 100 ft.

Peas, Split-80-25 to 80-40 jier liag.

Potatoes—English, 82-50 to 83-25 jier 100 ft.

Rice—Yellow, 85-35; White, 84-80 to 84-90 per bag.
Sugar—American crushed,. no (luotations.

Green Dhal
EiuiOEs—
Molasses—Yelh <w

Onions—Teneritl'e

Madeira
Peas—Split

Marseilles

Plantain.s—
Potatoes—N»iva Scotia

Lisl)on

Potatoes—Sweet, B'bados

Rice—Ballam
Creole

Tannias-
Yams—White

Buck
Sugar—Dark crystal.--

Yellow
'

White
IMolasses

TlMliKK— GrEENIIEAUT

Wallalia shingles

,, (Jordwood

Messrs. Wieting
it Richter.

Me.s.srs. Sand-
Bach, Parker

iV Co.

87-00 to 88-00 per
barrel of 200 ft.

No ([notation
05c. per ft .

12k-. per ft.

'90c

810 to 820 per M.

14U-. [ler ft.

15c. [ler 111.

10c. |)er ft.

84-75 to 85-00

81-44
None

2.ic. to 3c.

^4-00 to .'50-00 per
bag (210 ft.)

10c. to 48c.

81-10
81-20

[ler bag
No ([notation

80-00
82-04
82-10
81-92

82-05 to .'?2-:i0

82-5 I

83-4(t

81-90 to 82-00
32c. to 55c. per

cub. foot

84-00 to 80-25

jjer M.
81-80 to 82-00

[ler ton

13c. Jier ft.

823 per M.

10c. Jier ft.

KJc. [ler ft.

lie. per ft.

84-75

per bag of 108 ft.

3c
25 ]jer bag.

(210 ft.)

81-30 to 81 -50

85-75 to 80-00

82-20
•82-50

84-00

32c. to 55c. per
cub. foot

84-00 to 80-00

per M.
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Publications on sale of the Imperial Department of Agriculture
FOl! THE \VE.ST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
\'oluiue 1. Xo. 1. Ui;t i.t ]iiiiit. Xd.s. l', •>, am! 4, in original papur oivers as i.s.su(jd, price Is. each. Vo>t free, Is. id.;
Volumes 11, III, IV, V, VI, All, VIII, IX, X, XI, XII and XIII:—Price is. each; Post free 2s. S.f., where complete.

an, 1'. IV, .3: ami V,,3 and 3 are out <,i print.)
Volume XIV, Xos. 1 and i'. No. 1 Contjiining Papers on i-kasast Auiuci-jyruEE ix the west ixdies: (1)

Introductory paper—Efforts in Ai<l of Pea.sant Agriculture in the \Vest Indies, l>j- Francis Watts, C.M.G.,
D.Sc, F.I.C., F.C.S.; (2) Government Schemes of Land Settlement in (irenada and the Grenadines, by
Gilbert A-.uhinleck. B.Sc, F.C.S.; (!. Whitfield Smith, F.L.S., and Walter Bertrand: (3) Method of

Working Small Holdings under the Land Settlement Scheme in St. Vincent, by W. N. Sands, F.L.S.;

(4) Agricultural Ciedit in the West Indies, by W. J!. Dnnlop: together with the St. Vincent (,'redit

Ordinance, 191.'?, and Ecpoi't on working of the same, by Kobert M. Anderson.

PAMPHLET SERIES.
The Pamphlets are written in a simple an<l popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other sulyects, summaries of the results of the e.\periment work
on sugar-cane and manures, the full otticial reports of which have only a limited circulation. The number issued up to the

present time is seventy-three. Those mentioned in the following list are still availalile: the rest are out of print.
SruAR IxursTRv

other Cane.s at Barbados

moi^ No.

1!MI3, No.ni

13,

20,

price id. ;

price 4rf.
;

at

44,
5<.».

Barbados,

price (id. ;

[jrioe liiy.
;

Seedling and
in I'JIXI. No. 3, price 2./. ;

in 1902. No. 19, price 4rf.
;

in 19()4. No. 32, price 4d.

Seedling Canes and Man\n-ial
in 1903-5, No. 40, price (W. ;

in 19(1.5-7, No. 49, price (i/.;

in 1907-9, N... (i2, price C/.;

Seedling and other Canes in the
in 19(10-1, No. J2, i>rice 2d.:
in ]9i»L'-;;, No. 27. i>rice 2-/.;

in 19(l4-r., No. .39, ])rice 4</.;

in 19(10-7. No. 50, price 4/.;
in ] 908-9, No. 03, price i>,L;

Maino'ial E.vperiments with Sngar-cane in the Leeward Islands,
in J9()2-3, No. 3((, price 4rf.

;
in 19(13-4, No. 3(5, price 4'/.;

in 1904.5, No. 42, price 4'.; in 19(1.5-15, No. 47, price 4'/.;

in 190(i-7, No. 51, jnice 4-/.; hi 19(17-8, No. .57, price 4d.;
"hi 1908-9, No. 04, price 4d.; in 19(i9-10, N.

Sugar-cane Experiments in the Leeward Islands
in 191(1-11, price Is.; hi 1911-12, price Is.

Gk.nekai,.

7 and 22 Scale Insects of the Lesser Antille;

4(7.; Part IL. iirice 4</.

Experiments
in 1904-6, No.
in 19(lii-8, No.
No. ()(), price (V/.

Leeward Lslauds,
in 19(11-2, No. 20, price 2d.;
in 19((3-4, No. .33, price 4</.

;

in 190.5-0, Xo. 40, i)rice4d. ;

in 1907-8, No. .50, juice 4r/.;

in 19119-10, No. 07, i>rice int.;

08, price 4'./.

Part I, price

(14) Screw Worm in Cattle at St. Lucia. Price 2 '.

(15) Plain Talk to Small Omiers. Price 2d.

(17) General Treatment of Fungoid Pests. Price 4rf.

(18) Recipes for Cooking West Indian Yams. Price 21.

(25) Ground Nuts in the West Indies. Price 27.

(28) Barbados and Porto Rico Molasses. Price 3c?.

(34) Notes on Rabbit Keejiing in the West Indies. Price 2^.

(.37) Cultivati<in of Oranges in Dominica. Price 4'.

(41) Tobago, Hints to Settlers. Price iid.

(43) Cotton Seed and Cotton-cake-meal on A\'est Indian Planta-

tions. Price 2(/.

(54) Fungus Diseases of CaCao and Sanitation of Cacao
Orchards. Price 4./.

(55) Millions and Mosipiitos. Price 3.7.

(58) Insect Pests of Cacao. Price 4d.

(00) Cotton (Jins, How to Erect and Work Them. Price 4-^.

(01) The Grafting of Cacao. Price -id.

(05) Hints for School Gardens,. Fourth Edition.

(09) Hints to Settlers in St. Lucia. Price Od.

(71) Insect Pests of the Lesser AiitUles. Price Is. 3'7.

(72) Lime Cultivation in the West Indies. Price 9rf.

(73) Root Borers and other Grubs in West Indian Soils.

Price (id.

Cotton Cultivation in the West Indies (oi IliC press).

Insect Pests of Sugar-cane in Antigua and St. Kitts (in the

})ess).

The above will l)e supplied [jost five lor an additional charge of id. for the pamphlets marked 2.''., Id. for those

marked W., and IW. for N(3.s. 40, 41, 44, 4.5, 49, .59, 02, 03, 67 and 69. Postage for X"o. 71, id.

The 'AGRICULTURAL NEWS'. A Fortnightly Review.
The '

Agricultural News '

contains extracts from otticial correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony and the progre.ss made -in

Agricultural niatfeis throughout the West Indies.

The '

Agricultural News '

is printed in time to be ilistributed, regularly, liy each mail, and is on sale Ijy tlie

local agents of the Department at one penny per number, jiost free, 2c?. The subscription price, including pijstage, is

2s. 2d. per half-year, or 4.». id. per amuun. Volumes IV, V, VI, VII, VIII, IX, X, XI and XII complete, with title page and index,

as issued—Price 4s. each.—Post free, os. Some numViers of the early volumes are out of print and therefore these volumes

can no longer be sui)plied complete. The scale of charges for .\dvertisemests may be obtainod on application to the-Ageuts.

All applications for copies are to he addressed to the Ajents, not to the Department.

The following have
Agents.

l)een apiiointed Agents for the sale of the publications of the Departuient:-

London: Messrs. Dulau ife Co., 37, Soho Square, W.
Barhados: Advo(;ate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Edi'catioxai, Siccly Company, 16, King

Street, Kingston.
British (Zmi'ina: The 'Daily Chuoxu'lk' Office, Georgetown.
Trinidad': !N[essrs. IMuir-Makshall it Co., Port-of-Spain.

Tohaijo: .Mr. C. L. Plauemaxn, Scarborough.

&t. Vincent: Mr. .1. D. Boxadie, 'Times' Office.

St. Lucia: Mr. il. A. Laweexce, Botanic Station.

Dominica: ilr. .1. II. H. Bi;iD(;ewater, Roseau.

Montserrat: ilr. AV. IIobsox, Botanic Station.

Antiijua: Mr. S. D. Maloxe, St. .lohn's.

St kitts: The Bible and Book Supply Agexcy, Basseteeke.

Xevis: Messrs. Howell, Bros., Charlestowu.

(hcnada: Messrs. Tiios. Lawlor & Co. St. C4eorge.
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THE BEST MANURES FOR COLONiAL USE
• AIRE

Ohlendorff's Dissolved Peruvian Guano— For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, (high grades).

Potash Salts, Nitrolim and ail other high-class Fertilizers.

APPLY TU LOCAL AGENTS Ol! DIRECT TO;—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.

London Ag-eney: Dock House, Billiter Street, London, E.G.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridgetown.

FOR

NFORMATION ON PRACTICAL AGRICULTURE.

We (lon'c know it all, but we are in touch with the best thuught and practice throughout
the Tropical World. Send for Our Books on:—

.Sugar-cane Fertilizer Guide

j

Miscellaneous Economic Plants

I
Oranges

Pine-apples

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

2, St Vincent Street,

Port-of-Spain,

Trinidad.

Printerl ;it Oftioe of AimcuJtiiral lie/'ortei; 4 Higli iStioet, Bi'idgetown, B:u-li;iil
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDIES
TO

Panama Oana!, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & La Guaira : and Demerara),

Puerto Colombia. Cartagena. Colon (for Panama Canal and Pacific Ports), Jamaica,

Antilla & New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts, Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIYERPOOL, to

Bnazil, Ui^uguay & Argentina,
Via Spain, Portugal, Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Oe^iia^ry Isls^sxds, Me^deir».

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

THE ROYAL MABL STEAM PACKET COMPANY
Head Office: 18. Moorgate Street. London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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Christy S Norrs DULAU & CO., LTD.
(Iv^r.ABLUSHKO 1792.)

^SFORD, ENGLAND. ENGLISH & FOREM 'PUBLISHERS & BOOKSELLERS,

Specialize in Machinery Agricultupal, Botanical, Zoolog-ical,
, Entomolog-ical and Econoniie

for: Subjects a Speciality.
A large hit cicK in all languages ahvays on hand. Write

for niontiily lists ami special catalogues. Post free onGRINDING & SIFTING:

COTTOX SEED, (JOPltA, BOXES,
AX]> OTHER MANURE.

No. 2.1,

Write for Catalogue, a,ncl

msiXTEGRATOK. send sample of material you
(:;4(i) wish to grind.

Department of Science and Agriculture,

British Guiana.

]sr o T I (:; E
AGRICULTURAL INSTRUCTOR.

Salapv, $960 per annum rising to

$1,200 by $72.

(XOT ON THE FLXED, ESTABLISH.MEXT.)

['LIGATIONS are invited from candidates for the

^ above po.st, who .shotild be between twenty-three and

th-rty-.six years of age. Knowledge of, and experience in,

the growth of trojjical products and of draining operatioiis on

low-lying land is of importance.
Candidates must suljmit with their applications, details

f their training in Agricultural Science and in practical Agri-

ulture accompanied, if feasible, by diplomas from the insti-

tution where trained or of certificates in Agriculture issued liy

tlie Imperial Department of Agriculture for the West Indies or

the Department of Agriculture of any other tropical country,

copies of satisfactory certificates of health and of character,

t'lgether with copies of not more than three testimonials from

their present and former employers.
2. Duties.—To give instruction in practical horticulture

to farmers and settlers in the variou.s districts of the colony,

especially in connection with the citltivation of rice, rubber,

cacao, coffee, bananas, and citrus fruit and the care of live stock

generally; to assist in the inspection of gardens attached to

jjrimary schools and in the examination of their jjupils in the

elements of agriculture; to assist in agricultural experiments
and in tlie control of the district agricultural stations; to assist

in the nurseries of the Botanic Gardens; and to perform .such

other duties as may be assigned to him by the ]_)irector of the

Department.
3. The selected candidate will be reipiircd to sign a form

of agreement previous to appointment.
4. Applications should be addressed to the Director of

Science and Agriculture on or before August l-j, li)14.

J. B. HARRISON,
Direi-tor I'f Science and Agricidture.

.Tulv .Srd, 1914.

application

{:m)

57 Soho Snuare, London, W.

Entfland.

COTTON SEED MEAL.
d Vute Nutritious Food for Milch

iuul AVorlduq Cattle.

ANALYSIS GUARANTEED.

Special ijuotaiioii.-i fur laiye luts on application to:—

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN,
BARBADOS.

IBOL'
[RE.GP]

ENGLAND'S MOST POPULAR

GARDEN SPECIALTIES.
|HK MO.ST RELIABLE IX THE WORLD.

Awarded 24 Gold, Silver and Bronze Medals
and Diplomas.

"ABOL" PATENT SYRINaES
The finest ever made. Recommended liy the

National Rose Society, and the Director

of Agriculture and Island Ghemist
for Jamaica.

"ABOL" INSECTICIDE.
The great Hon-])c:iisonous remedy for all insects anc'

diseases of plant life.. Used in the Royal Gardens.

SOLE PROPRIETORS AND MANUFACTURERS.

E. A. WHITE, LTD., HOP .i: IMtUIT GROWERS.
(:V24) P.ellring, 162 I'addock W.iod, Kent.
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IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES. ''-'^>

VcL. xrii. Xo. 3-_'i'. P.AIiRADOS, AUGUST 29, 1914. Price \d.

CONTENTS.

Wr.v.

Ai,'rifiiltiu:il ('nlli",'f- fur till.' :

"Tro|,ii..s 2Kll;

Agriculture' in (^)iiwi>.-.liinil "^85'

Bidlugy, Applied, New Puli-

licatidii Duvdti'il t.i ... 2H1
('at-aii Cultiiie in the Helgiiiii

Cllgn .".. •>»(->

VUuvi..' Metlic.il <>( Hatrliiiig

Eggs ill L'S.")

CiittdU Niites:—
E.xpiirts of West Iniliaii

Se.-t Wmul Ci.ttou ... ^7'<

West Iiiiliuii fdttnii ... 27'»

Fungus Notes:—
Coco-nut Huil Hit ill

India -.'Si;

CJleanings 2,S4

India, Co-o])erative Credit

Societie.sin, 1!)(I4 to I'.Hl', -.'VS

Vac.k.

Insect Notes: -

Paiani|ili and Scalo ... L'S-J

Items of Local Interest ... '.'87

Market Uepmts 2.SS

Notes and ('onnuents ... 2H(l

Palm Oil in the (ieinian

Cohuiies -is:?

Pa|pava, Cultivation of tlie 27<'

... •2:'->

Legis

L'H.'.

Plant Sensibility
Pl.ints anil Animals,

latoiy Protection..

Students' Corner

Sugar Iiulustry:
Solidified Molasses ... 277
The Topping of .Sugai-
Cane :i77

Sugar Industry. Teciniical

Kiliication and 28t)

Taritl' Changes, New and
otlier Traite Notices ... 281

Legislatory Protection of Plants and

Animals.

T is a wi'll iicdonl/c'il fiict that flic uni'lil's

.-irca iinil''!' eiiltiv:itiil i^ilaiite
is

i-aj)iilly

cxtoiiiliiio'. 'I'liis eircniiistaiicc lU'cessitates

n cinisidcralilc aniuiiiit id' rispniisiliility l)riiio; taken

l>y Acrricultuial I )(})artint'nts tiir tlie prcvcntiiui of

iliseasos that are likoly to t'ollnw as a ivstilt of tile

derangement in the lial.-uii-c id' natiii-c. Under certain

eircuinstanees tho d^itiyi-r i.if the iiiss id' crops liy (iisrase

i.s oeca-sioned hy tlio destruction of tjie natural Hora.

.md fauna whicii nece.s.sarily follows the extension of

cultivated area.s. This e.xterniination may lead to the des-

truction of natural enemies of pests and natural sources

of food supply, and consideration has been given to the

(piestion as to whether the preservation of wild Hora

should not be taken into account in this connexion.

fJiii the gi'eatest efforts which have been directed

towards the presentation of wild plants and animals

have been prompted by educational principles rather

tli.in liy purely scientific ones, because the extermination

of wild plants removes a ii.seful source of educational

material and lowers the interest of a country from

a natural history standpniut.

As already indicated, the spread of cidti\ation is

the principal factor which leads to the extermination of

wild oTowth, but there is also to be considered the

effects of manufacturing centres. Smoke and other

atmos]>herie impurities have a pronouncedly harmful

intlnence upon vegetative growth. There is also in

connexion with the industrial centres the effect of

building, drainage ami sport on natural plant associ-

ations, as well as professional plant collecting and

n.ature study operations. It will be remembered that

the value of vegetation in industrial centres is very

great because of the purifying effect which vegetable

growth has upon the atmosphere. It has been endeav-

oiti'ed in some places to regulate the.se exterminating

fncfors. Prussia posses.ses a well-organized State

l>epartment for the protection of wild plants, and in

England also, altlmugh the < Jovernment exercises nt*

control in the matter, the Selbourne Society now has

;i special committee for the prevention of the destruc-

tion ofthe natural flora. In discussions concerning the

maintenance of natural plant life, the ipiestion of forest
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Teserves always rcct'ivos cimsiilcratidii liecau.se of its

climatic significance, but the fact remains that in

many countries the (juestion of wild plant life .is

a whole is now receiving careful rhought from imiv

point of view.

Amongst the islantls of the West Inilies we find

;i eoiisideralile amount of vai'iation in the pi'oportion of

wild laud to eultixated. Barbados is perhaps the chief

example (jf a place where nearly the entire surface is, oi'

has been at one time brought under the plough;

Dominica on the other hand affords an instance when-

by far the gi-eater portion of the land is under forest;

whilst Antigua is a case where a fair amount of the

land is under bush. In these places the considerations

given in the preceding paragraphs apply to some extent,

and there can be no doubt that in Dominica whei'e the

wild flora ju id tiniiia so largely ])redominate, that they

."xert a safe-guardiiig .irtioii u]>oii tlie cultivati^d
|il,-ints

in the matter of maintaining a satisfactory balance of

nature. Naturally the elevated torests in that island

j-ising in plaros to a height of .5,000 feet ensures a fully

:ide([uate rainfall which has an impoi'tant influence

upon the pai-asitisrn of cultivated crops. But even

-though indirect it will be seen that the natural vegeta-

tion has a useful and irnportiint influence upon cultiva-

tion. The ([uestion of the effect of buiklings, drainage,

etc.. upon wild growth does not have to be taken into

consideration to so great an extent in these colonies

• as the sidtjoi-t does in industrial countries. But at the

-.same time it Is vei-y desirable that the growth of ti-ees

in tropic-al lowiis should be eneoui'aged and the

maxiliiuin
--iHir.'

.illowed ;is sites tor residences.

.Although till TO an- several reasons, as indicated

above. Avhich m.iki it ilesirable to limit the extent to

whieh a vvilil flor.-i should be sacrificed, it is difficult to

legislate in thi^ direction except in the case of forests

.-and certain assoriations of plants like those inhabiting

aSand dunes which have special protective functions.

In Connexion with the preservation of the natural flora

one has to lioar in mind, moreover, the question of

\\ee(ls uliiili must l)e considei'cd in all proposals bearing

upon I lie )iroiocrioii of wild plants.

Il is ill I ho ease ofeultivated erops that most legis-

lation lia.sl"iii rharted tor their jirotection. Thisimjior-

taiit subject lias lieeii dealt with from time to timi' in

this jonriial. ;;iiii it may bi.' intei-estiiig to give a review

of the Miii.iii:- kinds iif legislation .-idopted in various

tropical or ^iil) 1

ro|iiiiil
i-oimtries for the maintenance

of health .imongsi eiojis. Perhaps the most interesting

rase of it'eent vears has been the' action taken in

Mauritius in regard to the attacks of hardback grub.s

upon sugar-cane. In this case, as in most of the others,

the protection lies in the adoption of efficient (|uaran-
tine regulation which for the sake of convenience may
be called external legislation, in contra-distinction to

ordinances affecting the actual cultivation of erops,
which may be desciibed a.s examples of internal legis-

lation. In Mauritius, the imp<irtation of .soil or

oig;iiiic matter coiit.'iining ])laiits or not is .-ibsolutelv

jirohiliited. Likewise the importation of grape vine

cuttings is not allowed unless accompanied by a certi-

ficate of health fi-oiii the local authority in the country
oforiijin.

This prohibition was enforced because ot

the t;u:-t that the hardback beetles apjiear to have

lioeii iiiniorted into Mauritius in soil containing

sugar-cane cuttings. It may be pointed out that

in Barbados the pi'st iiti<l(>r consideration is para-
sitized by a wasp wliieh prevents the hardback grub

becoming a serious enemy in that colony. Xiimbers

of these pai'asites have been imported into Mauritius,

where it is hoped they will establish themselves, and

act as a check upon the ravages of the hardback grub.

This, of course, islieside the point as regards the quaran-
tine law, theoliject of which is not to att.e>mpt to ivna-dy
the plague, but to ensure that a simil.ir importefl

pest does not arrive again in the future.

A particularly good examjile of wh.-it has been lost

through belated legislation is afforded by the case of the

American cotton boll weevil. Thi.s is regarded as the

most destructive^pest known, being responsible, it is said

for an annual loss amounting to over .£5.000.000. Methofls

have been enforced for. keeping down this pest, but in

spite of strenuous efforts it continues to spread partic-

iilarlv when the climatic conditions are such as to favour

the attacks of the insect. Authorities state that if the

growing of cotton in the originally small inti'cted ;irea

had been prohibited from the comnienci'meiit, the pest

would havi' been confined to a small area bordei'ing on

the Kio ({rande, wliereas now the pest pi'evails over

thousands and thousands of s(]uare miles. It is not

surprising that in the face of an experience like this the

United States Department of Agriculture is especially

jirompt in legislating, not merely to stop but to prevent

the introduction of new pests. The ]>lant quai-antine

service in California, for example, is notably effieiciit.

At San Francisco and other ports of entry even passen-

gers' baggage is examined with a view to detection oi'

pests a'.id diseases (especially the fruit
fly); in.sect-
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iiitistfil iiiateiial is fumigated or (It-stroywl: and what

thr < iovernmentts of other countries should takt- to

heart, this inspection is done bv competent entomolo-

gists and mycologists and not by untrained customs

ottii-inls.

Turning our att.'Ution from the United States to

U(\ I' .n «r timl that in this colony, the conditions (jf which

arc moll- comparable with those ol)taining in the West

Indies, there is a system of legislation which is in its own

way exemplary. The external part dials of courso with

the (juestion ot i|uaiantuio and is more or less straight-

foiuard in its application. The internal legislation,

howover, requires tlir its execution—as in every country— till- em])loymi-iit of much t;ict and determination,

for it is only natural that the incon\ eiiience occasioned

liy plant ordinances is R-lt un<-<jually by the ditfereiit

planters who are art'ecti'd l>y it. The objection to

government intorference has been minimized in Ceylon

}>y the maintenance of a close a.s.sociation between the

plantei-s and the Plant Pe.sts Board on which the l<x:al

estate owners ai-e represented. The phinter, as it were,

is encouraged and given the power to become his own

legislating biologist.

The biggest move in the direction of plant legisla-

tion has been the recent International Phytopathologi-
cal Conference at which tin sigiiat<iry states have

nndertaken to aflmit only plants accompanied by

pliytopalhological certificates. The .schedide of diseases

is to be confined to those which are epidemic in

character and is not to inchule those which are wideh
distributed. The efficiency of the .system is open to

criticism. Experience in .some places has been that

the reliability of certificates depends a good deal upon
tho.sc who issue them, and it is to be feared that an

International Phytopathi (logical Convention will have

to be accompanied by an international service of com-

petent biologists if it is to gixe satisfactory results.

Moreover provisions of legislation which apply to

temperate countries may not hold good for tropical

ones, and this view .seems to ha\e been held b\' dele-

gates at the recent International Congress of Tropical

Agriculture held in Londi>n last month, where it was

decided that a special committer should be appointed
to consider how far the international conference regula-
tions are suited t(> the requirements existing in the

Tropics.

This article will be contimicd in the ne.xt is.sue of

the Agricultural News in connexion with legislatory

protection of domesticated animals and public health

on j)lantations and estates.

COTTON.

WEST INDIAN COTTON.
Messi-s. Wolstenholme and Holland, of Liverpool,

write as follows, under date August 10, 1!)14, with refer-

ence to the sales of West Indian Sea Island cotton:—
.VI" put 15(1 l,ales of VW'st IiidiHii Sea. Island cotton have-

lieeii sold since our last re|)ort, including Barbados \ld. to-

\><\d., a few superfine 8t. Vincent 26d. to 28f/., .Jamaica,

Moiitseirat, and St. Lucia at lid. and Stains at '},d. to SJrf.

Owini; to the war, no liusincss is [jassing in Sea Island

cotton.

\\ e an- atraid that as a conseiiuence of the war, prices of

•Sea Island cottf)n will rule low next season, as not only is

Sea Island yarn used very largely in France and Belgium,
l>ut the ilenianil for lace and other sncli luxuries will be much
curtailed.

The report of ilessrs. Henry W. Frost iSiT Co., on
Sea Island cotton in the Southern States, for the week

ending August 1, is as follows:—
Since our circular ot .Iiulc 27 the .sales have been

11 l)ales leaving a .stock ot 41 bales composed of 39 bales

Reliance and 2 bales Little Bobs, crops. The remainder of

the Little Bobs crop is held on plantation.
We have had to add 9 ImIcs to the island stock for

corrections.

This report shows that the total export of Sea
Island cotton from the United States to Liverpool,
Manchester and Havre, up to August 1, I9I4, were
4,:«tl y)ales, 6,>S08 bales, and 4,091 bales, respectively^.

ExpoiiTs OK West Inui.\s Se.'V Isl.^nd Cotton

F(u; THK March Quautek, 1914.

Colony. Hales. lb. Value.

Barbados 302 148,299 £ 8,651
St. Vincent
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WEST INDIAN FRUIT.

THE CULTIVATION OF THE PAPAYA.
In the Philippines increased attention is being

directed to the pniduction of papaws, and the following
are some of the directions issued in connexum with this

cultivation in the Philippine Agricultural Reriew
for June 1914:—

From the grower's point of view there are three kinds of

papaya; The hermaphrodite papaya, the tlowers of which are

perfect: the pistillate, or, as it is coiiiiuoiily called, the female

papaj'a; and the staniiniite, or male, papaya. Of the two

following kinds, the hermaphrodite is preferable to the female

since it is usually sweeter and l>etter flavoured: a very great

point in its favour is the fact that it is more apt to reproduce
itself true to seed than the female.

The hermaphrodite papaya is distinguished by its more
or less oblong or pear-shaped form, sometimes, in its best

types, approaching the shape of a cucumber. The female

papaya is recognized by its more roundish shape, prominent
'nose", and a large seed ca\ity that freipientlj^ is tilled

with seed.

PEOPAciATioN. The seed bed should be prepared liy

thoroughly pulverizing the soil by spading or hoeing the

ground well and clearing away all weeds and trash. The
seed should be sowed thinly, about 1 to 2 centimetres apart,
and covered not more than 1 centimetre deep with soil, and
the bed then watered thf)rouglily. In the dry season it is

well to make the seed beil where it is shaded from the hot

midday rays of the sun, for example, under a tree; or, ic may
be shaded by the erection of a small bamboo frame covered

with grass or palm leaves. If the seed is sown during the

rainy season a shed should always be put up over the seed

bed to protect the seed from being beaten down by the rains.

Transplanting the seedlings in the seed bed, setting
them about 7 to 10 centimetres apart, when two or three

true leaves have appeared, will very materially aid in the

successful transfer of the seedlings to the field.

TEASspLANTlNi; TO THE FIELD. Whcu the plants have
attained a height of about 7 to 10 centimetres, they are

ready for transplanting to their permanent places in the

garden or the orchard.

l.'niess the transplanting has been preceded by a good
rain, the plants should be thoroughly watered before they
are removed from the seed bed. In order to reduce the

evaporation of water from the plants until they are well

established in their new (piarters, about three-fourths of the

leaf blades should 1)C trimmed ofl'.

In transplanting, take up the plants with a large ball

of earth so that as few roots as jjossible are cut or disturbed.

Do not set the young plant deeper in the new place than it

grew in the nursery; tirni the soil well around the roots,

making a slight depression around the plant to hold water,
and then give it a lilieral watering.

In order to protect the tender plant from the sun until

it is established, it is well to place around it a few leafy

twigs at the time of planting. I'liless the seed is of unusually
good strain it is also a good plan to set out two or three

plants to each 'hill'. This j;ives the grower a better oppor-
tunity to discard male and undesirable female plants without

des-troyiug the 'stand,' than if only one plant is set out in

each place.
If the j)lants cannot l)e set out in tlif field at the time

indicated, transi>lant thcni frnni the seed bc<l to the nursery.

setting the plants 30 to 40 centimetres apart in rows [-2

metres apart, or more, to suit the convenience of the planter.
While the best plan is to set out the plants in the held

before they are more than 30 centimetres tall, the plants

may be transj)lanted from the nursery to the field with

safety even after ha\ing attained a height of 2 metres,

provided that all except the i/oninj and tt'tider leaf hlades 'ire

leiiioved, leaving the entire petiole or teaf-st'ilk iiltriihed

to the plant, and provided that in those regions where
the rains are excessive during the wet season the work
is performed during the dry season. If the entire leaf-

stalk is left on the plant it withers and drojjs, and
a good leaf scar has formed liefore the fungi have had time
to work their way from the leaf-stalk into the stem of the

plant. As the tis.sue of the papaya plant is exceptionally
favouralile for the rapid develoj)ment and spread of fungi, if

the leaf-stalk is cut off close to the stem the fungi invade the

stem from the remaining short petioles, and the plant dies.

Papayas should lie planted 4 metres apart each way, on
land of average fertility: on very rich land it may lie desirable

to set out the plants 4'5 metres apart.

cuLTUKE. While the plants are small the intervening

space may be planted to some upright-growing cover crop,
siu'h as mangos or cowpeas, liut when the papayas come into

fruiting the best plan is to keep the land clean cultivated

during tlie dry season. For the best success it is essential

that the plants are irrigated whenever the leaves show signs
of wilting, and lieing of exceedingly rapid growth, the pajiaya

recjuires more water than most plants. In order to reduce

evaporation and irrigation expense, the land should be culti-

vated as soon as it is in condition for cultivation after the

flooding. The harrowing may be repeated once or twice

before the held is again irrigated.

During the rainy season, special attention should be

given to see that there is no stagnant water in any part of the

papaya plantation, and that all surface water drains otf rapidly.

KE.IUVENATION OF OLD PLANTS. When a pLiiit has

grown so tall that it is tlffficult to gather the fruit, which
also at this stage grows small, cut off the trunk about 0~') to

1 metre above the ground. A nundier of luids will then

sprout from the stump and in a surprisingly short time the

old stump will have been tran.sformed into a papaya plant in

full bearing. These sprouts, except two or three, should be

cut off, f<jr if all are permitted to grow the fruit ]3roilu('ed

will be undersized.

SEED SELECTION. Seed should be saved from file best

fruits only. By this is meant not so much a large fruit as

one that is sweet and ti'ell flavoured, with a small seed cavity
and few seeds. Oblong should be preferred to round fruits

in saving seed, since they grow on plants having both stamens
and pistils in the same flower, and these being very

largely self-pollinated, the seeds produced from such flcjwers

are more likely to reproduce their kind than the seed from
round or melon-shaped fruits, which grow mostly on female

plants.

All male plants should be i)rom)jtly destroyetl wherever

they appear, as not only are they unproductive, but l)y tiieir

pollen Ijeing carried to others ^^•hich are fruiting they tend to

produce degenerate plants when these are grown from th(>

seed obtained fioni plants growing in the vicinity of the male

jdants. There is no need to fear that the others will not

fruit if the male plants are destroyed, for the reason that

there arc always plants near liy having perfect flowers which

provide sufHcicnt pollen for the polUnation of the females.
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SUGAR INDUSTRY.

THE TOPPING OF SUGAR-CANE.
Ill flitting .sugar-eane.s the planter has. aifairly clear idea

i)f the extent to which it is desirable to remove the iiniiiatnie

portion of the top, especially where lie himself is also the

niaiinfacturer of the sugar and particularly where muscovado

sugar is made. When, however, canes are .sold to a factory
there is a not unnatural desire to sell the maximum weight
and there is a tendency to include immature portions,

a tenilency that has been evident to a considerable e,\tent in

some places and has been the cause nf considerable cimi-

plaint in the past season.

The question of the distribution of sugar in the iiidi

vidual stalk of cane has been studied by Geerligs, Went and

'ithers, and Geerligs in his text-book on Cane Sugar and Its

Manufacture gives an interesting account of the meclianisni

(if the" distribution and storage of .sugar. He .shows that in

the youngest joints, bearing immature leaves not yet assimil-

ating, the joint contains no sugar but only starch which is

consumed as the leaves attached to the.se joints become

capalile of assimilating: reducing sugars now collect, con.sist-

ing of glucose and fructose. l>ut little or no sucrose is present.

At the time when the joint is full-grown in point of size, it

contains little sucrose and much glucose and fructose: after

this ripening sets in, the glucose and fructose steadily diminish

in quantity and the suci'ose increases.

While it is dirticult to frame a definition tliat will meet all

cases, it may be said that there should be removed from cane

littered to the factory all that part of the top which is

immature as judged by either whiteness or paleness in colour

and in softness of rind. It may be .stated that nothing
should be sent to the factory aliovo the point where the leave.s

are mature anil are readily detached fi-oin the caiie so that

a cane showing attached leaf sheaths may be regarded as

having undesirable 'top." These points are easily recognized
and Well known to planters, thougli not esus)' to define.

In the contracts for the supply of canes to the Antigua
and 8t. Kitts factories it is specified that all canes .shall be of

usual fair cpiality of Antigua (St. Kitts) canes and shall be

sound and fully matured so as to gi\e good produce; they
shall be .stri|>i)ed of their portions not containing sugar and

shall be free from tops, roots and trash.

Such a contract affords a basis for mutual understanding
between planters and factory on the lines above indicated.

Now that the matter has assumed imjiortance it should

not be impossible for the scientific officers of the factories and

Experiment Stations to make oliservations upon which

a scientific standard of the qualitj' of the portions of the toj)

of the cane may be based for purposes of acceptance or rejec-

tion by the factory; this matter is commended for their

consideration in the coming .season.

AVent has ascertained the distriVmtiou of the sugars in

the rliflerent parts of canes of various age.s, his results are

summarized liy Geerligs (loc. cit. pp. 58-61). Taking the

case of fully ri[)e canes planted in -Inly and analysed (a) on

June :)() and (b) on .luly (>,
and considering only the upper

parts of tlie cane, it is found that leclvoning from the top of

t^he cane the results were as follows:—

No. of the
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AGRICULTURAL BANKS.

CO-OPERATIVE CREDIT SOCIETIES IN

INDIA FROM 1904 TO 1912.

C'lvdit Ifgislation is of consiilfr;il)lf intt-ivst t<> tlii'

W'l .>t Indies in view of the St. Vincent (Ordinance

,•111(1 the Contemplation of similar U'gislation in other

>-olonies. The following article, which is taken froni

the Monthly Bulletin of Economic avd Social Intel-

iifjevce for May 1914, provides a vahiahle insight int<.i

The pi'est'ut position of co-operative credit in India. It

niav lie remenihei-ed that in the Wrst IviJian Bulletin

(Vol. XIV, No. 1) under the title of 'The We.st Indies

.1)11 1 ( 'o-operative Credit' an account of the Indian
(
'i'-iipciati\e Ci-edit Societies Act, I!I04, was given.

This Act lias now been repealed. As stated in the

t'ollouiiig summary, a new Act came int(j force in

.luh liM2, the
]iro

visions of which are of a very com -

;ireheiisi\'e nature and will be descnlied iu the next

i.ssue of the Agricultural Newfi.

The ilevelopmeiit of co-operation in India may lie .said

'o hfgin with the pa.s.sing of the Co-opei-ative t'redit Societies

.\ct ill 1904, and the repeal of that Act, in June 1912,

:iiark.s the close of one period in t lie history of the movement.

Progress must be pronounced to have l>een extraordi-

narily rajiid, even when allowance is made for the fact that

India has profited by the experience of other coiuitries. In

190o, when the .\et hatl been a year in operation, there

were forty-one co-ojierative societies in existence; in 1912

there were 8,177. In the former year the total working

lapital was only £3,608; in the latter year it was £2,2.38,000,
and there were more than 403,000 members in co-operative
i-redit societies. Even so, to quote the words of the official

report, 'the movement has touched only the fringe of the

va.«t population concerned.'

The real progress of the movement cannot l>e represented

adei|uately by figures alone, since progress has to be estim-,

ated qualitatively as well as tpiantitatively, but there is

every reason to believe that it has been sound as well as

rapid. The i'rovincial Registrars appointed under the 1904
Alt were instructed to act cautiously and progress gradually.

They have concentrated their efforts on consolidating the

mo\ement and have consistently oppii.sed the tendency
towards undue expansion. The Act laid down broad, general

principles and left to the local Governments and the Eegis-
tiars the task of drawing up rules adapted to local conditions.

The Act itself was framed on lines already tried and proved
sound in h"uro|)eaii .systems of co-operative credit, and the

pfi-.sons responsible for guiding the movement in India have

welcomed criticism and been very willing to accept advice

from specially competent persons in other countries.

The Kegistrars hold Annual Conferences to discu.ss

questions affecting the welfare of the societies, and the reso-

lutifins passed by the various Conferences have served to

a veiy appreciable extent to direct the whole movement on

sound lines.

Whenever possilile the registrars seek the co-operation
.f iion-otticial persons. Voluntary workers often po.ssess

a knowledge of local conditions which makes their advice

and a.ssistance of inestimable value, and their connexion with

the movement should .safeguard it against the danger of

becoming otiicializcd. The Registrars look to voluntary

helpers to acL'oni|)lisli much of the work of propaganda and

instruction, and what is still more im]iortaTit, to exercise

a general supervision over tie traii.sactious of tlic local

societies.

The Act of 1904 laid down that a .society should consist
I if jiersons residing in the same town or village, or the same

group of villages, or subject to the approval of the Registrar,
or members of the same tribe, class or caste. In 'liural"

societies it was required that four-fifths of the members should
be non-agriculturists, and in Urlian .societies that the same

proportion should be non-agriculturists. Except with the
consent of the Local Government, liability in the case of
Rural societies was to be unlimited; in Urban .societies,

lialiility might be limited or unlimited. Loans were to be
made to meiubers only, or, with the approval of the Registrar,
to Rural societies.

.Societies of both kinds were required to provide for

building up a reserve fund. Limitations were placed on the
interest which might be held in a society by any member and
on the transfer of .shares, and provision was made frir com-

pulsory audit and inspection ly the Registrar.
As was anticipated, the clevelopment of co-ojjerative

credit has proceeded on .somewhat different lines in different

]iarts of India, but in general two main problems have present-
ed themselves, relating to the difficulty of securing funds, and
to the even greater difficulty of providing for the adequate
suijcrvisioii of all societies. It cannot be said yet that cither

problem has been solved, and it is for this reason that the

Registrars have followed a policj- of consolidation rather than

extension, but there is at least genei'al agreement as to the

lines upon which they nmst be sohed. Central societies have
been created in every Province for the purpose of lending to

other .societies, and have already proved their ability to attract

outside capital
The question of finances is now largely one of regulating

the relations between local societies and central banking
institutions. The solution of the problem of supervision is

being .sought in the formation of societies into I'nions which
will assume much of the work of examination, audit and

inspection. Already in the I'nited Provinces and the Central

Provinces the Government staff is outnumbered by the .staff

of inspectors, auditors and clerks entertained by the .societies

themselves At the .same time there is no intention of relaxing
official supervision and control. Some of the Unions act also

as central banks; they serve, that is to say the double purpose
of .su])ervi,sing affiliated societies and financing them.

The iriajority of the co-operative credit societies in India

are agricultural societies. In 1912, out of a total of 8,177

.societies, no less than 7,562 are cla.s.sed as Rural. A few

.societies have been formed among the members of a single
trade or profession.

There is a general desire to associate the co-ojierative

movement with the technical and economic development of

agriculture, and this has led to the formation of a small

number of societies for co-operative purchase and sale. The

necessity of providing for the development of all forms of

co-operation led to the pa.ssing of a new Act which came into

force on .July 1, 1912.

It is reported in I'/ie Board of I'rdde .Journal for

.Tune 2.1, 1914, that in New Zealand a comiiaiiy has been

formed with a capital of £30,000 to carry on dredging

operations for the recovery of Kauri gum which exists in large

quantities in many of the .swamps iu the northern peninsula.

A "old dredger has been purchased and will be adapted for

I'uni dredging. If the operations prove as successful as is

aiitii'ipated, the swamps after being dredged, will be drained,

ami should tlien make an excellent dairying country.



Vol. Xlir. Xo. 322 THE AGRICULTURAL XEWS.

RE-ACTION TO STIMULUS.

PLANT SENSIBILITY AND ITS

REVELATION.
F<ir many years it has been an o]jeii question wlietlier

tliere is any fundamental unity in the rcspon.se of plants and
animals to external stimuli. In the case of certain plants it

lias been known for many years that these are able to respond
in a marked degree to various forms nf treatment but as to

whether it is rhythniatic and whether in degree it holds gond
for all plants had not l>een definitely establishal until Pro-

fessor J. (_'. Bose investigated the subje<-t a few years agf).

In Xfitiire for July 2-3, 1!M4, there appears an article

t-ntitled I'laut Autographs and their lievelation, in which the

ingenious apparatus used by Professor Hose for obtaining an
answer to the various ipiestions regarding rhythmatic sensi-

bility, and the results which had been obtained in the investi-

gation are fully de.scribed and illustrated.

15y the invention of different types of recorders it has

Leen possible to make the ])laut itself write an au.swering

script to a testing stinudus. First attempts to obtain these

:inswers were maile with ;i comparatively simple recorder and
in priniiple the method is as follows. In the case of the

^Mimosa plant, which has been the jirincipal subject of inves-

tigation, an electric cm-rent is pas.sed through the plant by
the tendrils, the leaf being attached by thread to one arm of

a lever to which i» fixed a writing index that traces on

.smoked glass the responsive fall and recovery of the leaf

induced liy the electric shock. In attaining the actual record

of this movement in plants many serious difticidties are

encountered, the principal one being that the movements
which may be induced will not always overcome the friction

of the apparatus. This difticidty was overcome liy making
an intermittent instead f)f a continuolLS recorder. The

[Kissibility of this lay in rendering the writer tremulous,

this being accomplished by an invention depending on

the phenomenon of re.sonance. Hxiiressed in the simplest
terms, the index writer and a reed are tuned to the same |)itch.

In aic-ordaiice with the well-known law of acoustics if a note

is sounded on the reed, the index will vibiate in sympathy and

in conseipience will deliver on the recording plate of glass
a siu'cession of taps many hundred time.s a second. By
inean.s of this it is not only possiljle to get rid of the error

<lue to friction, but make the record itself measure time as

short as may be desired. The extraordinary delicacy of the

instrument may be understood when by its means it may be

possible to record a time interval as short as the thr>usandtli

part of the duration of a single beat of the heart.

The first subject which received investigation was the

so-called 'sleep <jf plants.' In order to find out whether

Mimosa, a plant which exhibits sleep movement.s, shows

<liurnal variations of sensibility, a specimen was made to

answer to uniform ijuestioniug shocks repeated every hour of

the day or night. The amplitude of the answering twitch

gave a measure of the wakefulness of the plant during

twenty-four hours. The results obtained were quite unex-

pected and are described by Professor Bose in the following
words: 'The plant is found to keep up very late and fall

asleep oidy at the early hours of the morning. It makes up
for its late hours liy gradually waking up by noon. It then

remains in a condition of uniform s-iisibility all the afternoon.

This period of uniformity is chosen for investigations on the

fleet of changed external conditions on excitability.'

-\s regards the effect of air, food and drugs, it. has been
demonstrated by means of plant autograpLs that the plant
may lie suffocated if the air contain.? a large percentage of

carliouic acid gas and the autograph pub!i.shed in the article

under review clearly shows what Professor Bose ells the -gasp
of relief when fresh air is introduced. Only in the pre.sence
of >unlight is this effect modified by photosynthesis. lu eon-
tiast to the effect of carbonic acid, ozone reiiders the plant
highly excitable. Sulphuretted

'

hydrogen, even in small

quantities, is very fatal, and aleoliol give- r''-.i *• 'a ludicrous
unsteadiness of gait.'

Interesting though the.se re.sults u.'iuoubt.idly are, it Ls

even more instructive to know that it has been established
that they are common to all plants. Moreover the autograph.s
olitained show that there is a latent pericid between the

application of the stimulus and the first sign of respo!..se
which is a characteristic phenomenon in regard to the resptn'se
to stimuli in men and animals.

The determination of the speed of impulse in plants ha,s

received attention, and it has been shown that the true time for

the excitation to travel through a distance of 3C> milliirictre.s

in a plant is L5 .seconds, the velocity being 20 millimetre)?

per second. The velocity of nervous impulse in th* plant is

slower than those of higher, but quicker than thjse of lower
animals. The speed of the impulse is; however, subject to varia-

tion under ditferent conditions. One .sig:iificaiit result thtit came
out was that, while a plant carefully protected under glas-s
from outside blows looks .sleek and fi.jv.rishing, yet as a com-

plete and perfect organism it proved to be a failure. Its con-

ducting power was found to be paralyzed. But by the con-

tinued application if stimuli its nervous impulse- bT.tJns

\ery much quickened after a time.

It is a very interesting fact that temperature Iias been
found to alfect the rate of nervous transmission. In the case

of the plant it seems that the velocity is doubled by a rise of

temperature through 9°C When a portion of the 'lor-ducting

petiole if subjected to cold, the .speed of conductioi; i= retard-

ed. Kxcessive cold temporarilj' abolishes the sonducting

power. It is a suggestive fact that the normal noaditions of

a plant can be restored by subjecting the sterilized portioL of

the plant to a measure of moderate doses of electric shock.

As well as the various phenomena already described as

having been shown to exist. Professor Bose claims that by
means of an oscilating recorder or 'pulse record', he can sLuw
the existence of spontaneous pulsation in plants simlLr to

that exemplified in animals by the beating of the heart. For
instance the leaves of a plant D. gy anx have been shown to

grow in a state of perpetual vibration. As a contimia.tion

of this discovery remarkable parallelisms were found to exist

in regard to the etfe<-t of anesthetics, all of which tend to

show that there is a strong relationshir between the sensi-

tiveness of plants anil that of ainmals.

Lastly the methods of investigation oix which liic results

outlined above are based have been used siiccessfuUj' to

measure with great accuracy the rate of the growth in the

|)lant. Although by calculation it can be computed that it

«(iuld take an average plant 200 years to coyer the short

distance of a mile, the extreme slowness of the development
is a serious drawback to an accurate scientific determination.

Professor Bose, however, claims that difficulties have been

overi'ome by his invention of a cresi-ograph which record.s

the absolute rate (if growth in a time so short as a single

beat iif the pendulum. The actual rate oi growth and its

variation under the action of nutrients, vaiious electrical and

other forms of stimuli are thus recorded in the coiir.?e oi

a few minutes. The great impoj'tance of this methnd ni_

investigation in agriculture is sufficiently ouvioLUS.
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Barbados.
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87, Soho Square, W.; West India Committee, Seeth-

ing Lane, E.C. The complete list of Agents will be

found on page 3 of the cover.
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NOTES AND COMMENTS.

Contents oi Present Issue.

Thi' editorial in this number deals with the subject
ot legi.slatory ppjtection of plants and animals. This
has sj^ecial reference to the quarantine methods that

ha\e been adopted in various parts of the Tropics for

the protection of cultivated crops.

Cotton Notes, on page 27-"). contain the latest

Market Reports (August 10, 1!)14), and a statement

showing the exports and value of West Indian Sea
Isl,-ind Cotton fni- the March aud June (|uai'ters, 1!)14.

Un page 277 will be found an important article-

dealing with the qur^tion of the topping of the sugar-
cane.

An interesting account of recent discoveries in

connexion with the sensibility of plants will be foiuid

i>n page 270.

In this i.ssue, Insect Notes, on page 282, deal with
the .S2:)rays

known under the names of Paranaph and
Scale.

Fungus Notes, on page 2.S(), comprise information
on the bud-i'ot of coco-inits in India.

Agricultural Colleges for the Tropics.

As noted in the last issue of the Agricultural News,
the need for colleges was the dominant note in the

proceedings at the recent International Congress held in

London. With a view to giving further publicity to

the edticational requirements of the Tropics, the Editor
of Tropiccd I^^fe (Mr. H. Hamel Smith) publishes
a leading article on the subject in the issue of that

journal for June 1914, which reviews the discussions

that took place at the Congress, and furthermore makes
an apjjeal to the Home Government for official encriur-

agement and financial sttpport. It would seem clear

that all are agreed that at least two colleges are wanted:
one in the East and another in the West. Their estab-

lishments rests entirelv upon the provision of ade(iuate
funds, which for the present are not likely to be forth-

coming.

When one considers the comparative unimportance
of British agriculture as a source of rewnue and food

for Great Britain compared with tropical agriculture
it seems remarkable that Great Britain should be

supplied with over twenty agricultural colleges of

university standing whilst the many millions of .square
miles of tropical territory are devoid of even one such
institution. The value and claims of the British

tropical colonirs will no doubt be more fully appreci-
ated in England during the course of the next jear or

two and the necessity for aiding their development by
the encouragement of education and research may
ev(n:itually receive the attention and support that it

is deserving of

Teclinical Education and the Sugar industry.

Some instructive consi(lerati(jns are ^jut forward

in regard to the value of technical education in tite

sugar industry by Dr. C. E. Coates in the Louisiana
Planter for July 25, 1914. Eeferring to Java, it is

maintained that the value of science is seen from the

fact that the study of vari(jtis workers in connexion with

technical problems has made the Java cane-sugar in-

dustry both 'stable and profitable. In Lotiisiana, too,

the inti-oduction of .scientific control has led to vast

improvements.

Before any industry can be placed under .scientific

control it becomes necessary first, ofcour.se, to train the

men to ttndertake this work. Attention is gi\en to

the circumstance that in the past the so-called sugar
chemist was frequently nothing more than a jwlariscope
reader. Nowadays it is necessary to find a man who
is able to pa.ss chemical judgment on the various pro-
cesses in vogue in the sugar industry, an otficer

thoroughly trained in the chemical engineering of sugar
and one who can interpret laboratory results in terms
of factory practice. In order to train workers to fit the

post of a sugar chemist, special courses of instruction

are necessaiy, and it nmst be admitted that in the

British Tropics there is a sad want of an institution

capable of proxiding such a tiaining in its best and

broadest sense.
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The jibuve con.sidtiatidiis ix-Uv U) tecliiiitvil ciliica-

tiuii iu the sugar facturv: outside in thu fit-lil the

ap{)lication of science is etjually necessary. Although
a well-trained sugar chemist .^hould be able to give
advice on -scientific matters connected with the estate it

is generally advisable to liaveadilitiMnal scientific advice

in conne.xion with the plantation for two reasons: (1) it

is more satisfactory because the interests of the sugai-
chemist are not always those of the estate (2) becaiuse

tile factory chemist specializes in engineering chemistry
aufi is not well fitted t" advise on agricultural problems.

At the present time in most tropical countries

.scientific ad\ice on the estate is geneially obtained
from (iovernment agTiciUtuial departments, but in

large concerns, planters have found it advisable to

enipli.iy their own scientific officers. Apart from the

questions of who should appoint these officers is the

fact that there is gi-eat need for institutions wherein
thev can be trained.

New Tariff Changes and Other Trade Notices.

The issue of Tl/". Board of Trade Journal for

July l(i, 1!)U. notifies the fact that the Australian

Chi\ ernment jin>hibits the importation into that ciaintry
of any plant (including any roots, cutting or seed) of

the family Cactaceae, though the Minister for trade

and customs may permit under certain conditions

the importation of the flowering or ornamental
varieties of the said plant. It will be remeudiered
that attention has been calleil in thi- Ar/nciUtitral.
Nei'.'s to the sj)iead of cactus on to cultivated

land in Australia. In the British Solomon Islands,

the exportation of the plumage of certain wild birds

i> prohibited and e\ery person guilty of an offence

against the regulation will be liable to a penalty not

exceeding .£5. From TItf. Board, of Tritdo Joiinud it

is also learnt that maize is now being admitted duty
tree into Mexico through an increased number of ports;
whilst in Guatemala the CJovernnient stispends for a

perioil of six months the collection of a duty on rubber

exported from thi.> Hepublic. In Nicaragua it is stated

the duty oiiconnuon and refined sugar imported through
ports on the Pacific Coast and through San Juan
fii'l Norte (Gi'eytown) on the Atlantic ctiast has been
ii'duced from 004 peso to 0'03 peso per kilogramme.

The section of the same publication which deals

with information on ship})ing and transjjort says that

the sur\ey for the I'ailway to Xyasaland from a point
on the mainland, a few miles from ^b)zanibi(|ue has

been conij^leted.
In regard to agricultural and forest products

—the

next .section in the journal containing matter of interest

to the West Indies—a statement is made to the effect

that the crushing and decortication of grounil nuts at

I\Iarseilli's continues to increase. The imports into

-Marseilles during 1918 amounted to 241,8iS2 tons of

<leeoiticated kernels and 1.SIS,! IS.") tons of ground nuts

in shells, as compared with 2.'iiMit.") tons and 120. H)()

tons, respectively, in 1!)12.

Towards the end ..f .May, the publication under
review states that an International Rice Congress was
held at Valencia and that the British delegate to the

Congress reports that amongst the papers read was
one on fertilizers and another on the implements used
in rice cultivation. The section of the congress dealing
with the connnerce in rice, adopted resoluticjus propos-
ing to organize an active ]ji-opaganda regarding the
uses of rice by distributing pamphlets, samples and

recipes. It is said that the yield of rice in Valencia,

<iwing to the excellent system of irrigation
—a legacy

of the Moors—is about four times as great as that
obtained in manv of the good rice QTowino' districts

of India.

A New Publication Devoted to Applied Biology.

Under the editorshijj of Professor ^laxwell Lefroy
—

at onetime Entomologist on the staff of the Imperial

Department of Agriculture for the West Indies, and
now Professor of Economic Entomology in the Imperial

College of Science, London—the Association of Economic

Biologists has just started to issue an Official Organ
knowni as the Atmals of A-pplied Biology. In this

journal papers dealing with a wide range of subjects
connected with economic biology are to be published,
lint there will be no place for purely svstematic work
which is amply provided for elsewhere. In the editorial

to the first niunber it is stated that the Association is

endeavouring to form a link between biological workers

in Great Britain and in the Dominions and Colonies,

and a publication of the journal is likely to have

a great influence in the achievement of this object.

The Association contemplates the formation of

a library, and requests workers in the Colonies and
Dominions to forward copies of papers they have pub-
lished relating to biological science, and also any books

they can spare. Lately a wide appeal has been made
for membership, and it is hoped that this appeal may
be felt not only in Great Britain, but in the Colonies,

with satisfactory- results.

It ma\- be of interest to present a brief outline of

the C(Wtents and scope ofthe Annals ofAirplied Biology,
Vol. I, No. 1. Professor F. W. Gamble. F.R.S., contri-

butes an instructive article on impending developments
in agricultural zoology, in w'hich he emphasizes the im-

portunce of a study of worm life in the soil, as well as

of protozoa living under the same conditions. In another

paper the important subject of the action of Bordeau.x

mixture on plants receives attention, whilst another

deals with pollination in orchids. A paper of consider-

able, practical interest is that dealing with the cater-

pillars attacking oaks of Richmimd Park, with an

acc<:>unt of experimental spraying with lead chromate.

In combating this pest one of Merryweather's spraying
machines was used, and the operators are enabled to

bring the hose near the region of the foliage by the

emplo^ment of fire brigade ladders. Various other

papi'rs of equal interest are to be found in this publica-

tion, but sufficient has been said to
sho\y

that the new

journal has a wiile and interesting bearing upon agri-

culture, and will no doubt mei t with a warm and well

deserverl reception.
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INSECT NOTES.

PARANAPH AND SCALO.
Petroleum nils useil in Viuious ways have tnr a number

of years past been considered useful insecticides, and there

have appeared from time to time ditt'erent formulae calculated

to provide a mixture of tliese oils with water as sprays and

"washes.

The ordinary kerosene emulsion consists of kerosene,

jjarafRu or illuminating oil, as it is called in ditt'erent places,

mixed with a hot solution of soap and water, the intimate

mixture or emulsion being brought ;iViout by violent agitation

or cliurning.

Mr. H. H. Cousins, M.A., in his book T/ie Chemislri/ of

the Gulden (London, 1.^99) mentions the value of parathn

(kerosene) emulsion as an insecticide, and gives directions for

preparing it. Following this, itr. ('ousins makes the following

-statements under the heading Paraffin Naphthalene emulsion:
-' Tlie idea occurred to the writer that a substance which was

-soluble in both .soap and paraffin might greatly assist in the

production of a paraffin euiulsion of a kind and perfection

su|)erior to that olitainable with paraffin and soap alone.

'As the result of exhaustive experiments naphthalene

pro\ed to have tlie desired properties, and it was found that

H .saturated solution of naphthalene in paraffin oil combined

with Ijoiling soft soap with great ease. A semi-solid product

can thus lie easily prejiared, which readily <lissolves in water,

and at a strength of 1 to U parts to KKI parts of water has

])roved a most effectual and sound remedy for sucking insects.

'If properly made this compound will keep indefinitely,

and when dissolved in water gives an emulsion of such

Knencss that no visilile separation of oil takes place even after

standing for weeks in the open air.

'The materials are cheap, and for home use this remedy
can lie prepared at a co.st of 1-. t(p l.«. -2d. ]m- 100 gallon.s of

tlie wash as used.

'In using this, as with all washes for sucking insects, the

.one essential for success lies in the production of a liquid

,<-apable of lathering freely, and of thoroughly wetting the

foliage and the adherent insects.

'The proportion of .soap shouUl Ije such as to secure a good

lather, and on this account the proportion of jiaraffin in the

.solid product .should not exceed 20 per cent.'

In a circular issued by the Jamaica Department of Agri-

culture, by Mr. Cousins (the Director) an account of the u.se

-of the paraffin naphthalene emulsion is given with special

reference to its suitability as a spray wash for the killing of

•cattle ticks. In this circular it is stated that this substance

was invented and patented in England liy the writer in l.^Oo

under the name Paranajih, and tlie follf)wing formula for its

preparation is given; 'To 56 It), of the best soft soap (the

Chiswick Imperial is recommended) add i gallons of water.

-8imnier over a fire with constant stirring until all lumps have

disappeared, and a perfectly uniform melt has been obtained.

.Vdd 6 It), naphthalene. Stir until dissolved. Ilemove

from the tire and add l' Imperial gallons of ordinary kerosene

oil. Stir until uniform. The finished product is semi-solid and

dissolves readily in cold water so as to give a milky emulsion.'

This amount of material makes about 80 R). of Parana))!)

containing about 17 Bo. of kerosene or atiout 29 per cent.

The patent on this substance has since lapsed and any one is

free to make and use the emulsion.

In the West Indian Bulletin, Vol III, p. ."^19, published

in March 1903, an article a]jpeaied liy Mr. H. M. Lefroy, M.A.,

entitled Crude Oil and Soap, a new general insecticide. In

this article Mr. Lefroy describes his experiments in the prepa-

ration of an cninlsion of the crude petroleum, at that time

being produced in Bartjados, with whale oil soap in the

attempt to prepare a mixture comparable with the heavy oil

sprays at that time coming into very general use in the

United States.

Ill this account it is stated that the idea of u.siiig

naphthalene to aid in bringing aViout a combination between

oil and soap originated with Mr. Cousin.s. The sugges-
tion to use naptlialene for the purpose mentioned is an

important one which has had the effect of producing a more

effective series of insecticides. For this suggestion
Mr. Cousins deserves con.sideral ile credit. Mr. Lefroy exjjeii-

mented with the Barbados crude oil and fc)und that

a very satisfactory emulsion could be obtained liy the use of

10 11). wliale oil soap heated to the boiling point, or. if it

contained much water, boiled for a time to drive otf the

excess. In the boiling soap, 4 ounces of naphthalene wei-e

dissolved; the 5i pints of crude Barbados oil were added and

the mixture accomplished by vigorous stirring. This pro-

duced a semi-solid substance containing some .30 per cent, of

crude oil and 60 per cent, of whale oil soap.
This mixture proved to lie a very useful insecticid",

easily <lissolveil in water and efficient in killing scale insects

on plants.
The production of Barbados oil has cea.sed, however, and

as a result this mixture is no longer olitainalile.

More recently Mr. .J. C. Moore. Agrii'ultural Superin-

tendent. St. Lucia, carried out experiments in making a modi-

cation of Paranaph and Lefroy's mixture and produced
a substance to which he gave the name Scalo. This differs

from Paranaph in that it contains a much greater amount of

kerosene, about 50 per cent. It was expected that this

increase of kerosene would increase the efficiency of the spray
mixture and while no comparative tests between the two

emulsions ajipear to have been carried out, it has been founci.

that Scalo is very efficient in treating the more coninion scat-;

in.sects. Scalo is made as follows:—
Whale oil soap 56 tti.

Water (2 gallons) 20 „

Naphthalene (crude) 6 ,,

Kerosene, one case of 8
\

Imperial gallons I 65
,,

making 147 lb. containing aliout 50 per cent of kerosene.

The whale oil (or li.sh oil) soap lieing of itself an insecticide

of considerable value tends to increase the value of the ini_\-

ture over that prepared liy the use of soft soap.

The whale oil soap and water are heated until the soap

is dissolved aJi<l the naphthalene is added. This mixture.

while boiling vigorously is taken away from the fire and

half the kerosene oil added and stirred in with a flat paddle.

By the time the oil is well stirred in. the mixture will be

cool and it will be necessary to heat it again to the boiling

point in order to work in the remainder of the oil. Care,

must be exercised in this part of the process that there i.-

iiot a sufficient amount of free oil present to take lire.

It will be seen that this mixture. Scalo, possesses -ome of

the points of both Paranaph and Lefroy's mixture u>ing the-

essential principal of one I'ii. the combining pro)).-itie- of

the naphthalene and the whale oils (or fish oil) soap. v*liich

in itself is an efficient insecticide, to take the plmr of the

ordinary soft soap.

Kero.sene emulsion, Paranaph, Lefroy's mixture and

Scalo are used for the same purposes. They are emulsions of

mineral oils and soaps suitalile for use against a gn-at variety

of sucking insects on plants, ticks oil cattle and dogs, and

they may even tie u.sed against biting in.sects if these live

exposed and are sufficiently soft-liodied to tie s,)si->'|)lil,le tn

a contact poison.
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Till.' chiff ailvaiitagfs of the kerosene—naphthalene
—

emulsion over the original kerosene emulsion is to be found

in the more intimate mixture of the soap and oil ami the

greater stability of the stork solution which remains

uni-hanged for a long time.

The improvement whicli it was exjjeoted to obtain o%er

I'aranaph in the Scalo nii.vture was greater eflBciency result-

ing from a larger content of kerosene and from the use of

whale oil .soap.

I'aranaph has been recommended for u.se in Jamaica

for ridding houses of flea.s, for destroying ticks on dogs, for

killing .scale insects and green fly, and as a wa.sh fur ticks

eitlier by itself or in a mixture with an arsenical tick killer.

I'aranaph has been kept in stock at the Government

Laljoratory where it has becTi sold at the rate of '2d. per tli.

It is used at the rate of 1 lt>. to 4 gallons of water and from

that to 1 It), to 6 gallons at either the weaker or the stronger
mixture it makes a cheap wa.sh costing Id. or less per gallon.
It is stated that it is not thoroughly eftective for such

a resistant insect as tlie orange .snow scale {Chionafpis citri)

but is thoroughly effective when u.sed against the more
vulnerable .scales and the green fly, or aphides of different

kinds.

As a tick wash or spray it seems to be of great value,

especially when mixed with a special tick prejjaration. The

following is stated to give good results:

Paranapli -"i It).

Cooper's Dip .) iz.

Water 3 gallons.

The I'aranaph is di.s.solved by stirring with a stick, or

the hand, in
i'l gallons of water. The Cooper's Dij) (in the

form of a powder) is dissolved .separately in 1 quart of water

and added to the Paranaph. The Cooper's Dip contains

arsenic and must be kept i stantly .stirred while lieing

applied.
In a recent number of the Journal of the Jamaica Ai/ri-

cultural Societt/ (May 1914, \i. "JIT) a note on ticks contains

the statement that 1 oz. of connnercial ar.senite of soda

may be used in place of the 5 oz. of Cooper's Dip with

equally good results.

It is advised to use a hand syringe with an Abol nozzle,

for the application of this mixture to tick infested cattle,

using from 1| to 2 (juarts to each cow. When used as

directed and with care to reach all parts of the .skin of the

animal, this mixture is .stated to kill all the ticks on the

animal at each application.

Scalo has been produced in the attempt to obtain a more

etticient spray material for the control of scale insects than

I'aranaph and so far it has been used chiefly if not entirely

against these insects. Paranaph was however the basis for

the trials which led to the production of Scalo, the latter

being merely a modification of the former.

The combination of very high ])ercentages of oil and of

whale oil soap ought to be of value for this purpose, and so

far as trials have been made up to tlie present time, this has

jjroved to be the case. Like ordinary kero.sene emulsion and

I'aranaph, Scalo possesses good qualities of wetting, that is,

the mixture when sprayed on to plants attaches to the leaves

and bark, and spreads instead of forming globules and drop-

ping off.

Scalo is effective in use against such resistant insects as

the orange mussel or purple scale {Lepidosaphes heckii) which

is one of the most difficult to deal with, and even when u.sed

at the rate of 1 ft), to 1 gallon of water, no injury is reported

to the foliage of orange trees, even though applied when these

were n\aking young growth of leaves and shoots.

VEGETABLE OILS,

PALM OIL IN THE GERMAN COLONIES.*
The oil palm, the most important cultural plant of

tropical West Africa, extends eastwards only as far as the

rireat Lakes. Accordingly it is onl)' of subsidiary importance
to German East Africa, but of verj- great importance for

Togo and the Cameroons. I)i Togo compact masses are to

be fimnd in the .southern and central districts, and in the

C'ameroons there are very many of them in the virgin forests

iif the lowlands.

The most valuable products of the oil palm for the

native are palm wine, palm kernels, and palm oil, the two •

latter being at the same time important articles for export-
ation. The methotl hitherto employed by the natives for

obtaining palm oil and palm kernels is most primitive: the

oil as a rule, contains over 20 per cent, of fatty acid, and is

therefore not suitable for use in Europe as a foodstuff", but

oidy for soap manufacture.

As palm kernels are for the most part only obtained in

connexion with palm-oil extraction, and are only u.sed to

a small extent by the natives themselves, the actual exporta-
tion of palm kernels supplies data for estimating the

minimum quantity of palm oil produced in the districts open
to trade. From this it appears that both in Togo and the

Cameroons more than four-fifths of the total quantity of

palm oil is consumed by the natives themselves, and barely

one-fifth is exported.

The export of palm oil from the Cameroons steadily

remains about 3,000 tons, whereas in con.sequence of periodi-

cally occurring periods of drought the exportation from

Tago fluctuates between 400 and 4,000 tons. It cannot be

ascertained whether the market price affects the extent of

exportation.

An increase in exportation may be attained by the

following mea.sures:—
(
1

)
An extension of the districts capable of exporting by

improvements in the means of communication (construction

of railwaj's).

(2) A more intensive utilization of the existing palms

through better methods of cultivation.

(3) A better utilization of the crops obtained through

improved methods of preparation.

(4) An increase in the existing number of palms by

increased activity of the present producers or the introduction

of fresh producers (European plantation cultivation).

The methods of preparing the crop by machinery that

have been elaborated within the last decade are of special

interest, among which the process employed at the Agu

plantation in Togo supplies the best palm oil obtained at the

present time, containing only 5 to 6 per cent, of fatty acid.

( )nlv these recent methods make it possible for the cidtiva-

t ion" of the oil palm to he taken up in the form of European

plantations.

*Alistract in the Jo"/;i«J e/ the llnyal Society uf Art>. for

Julv 17 1-'14. of a paper read by Direktor Fr. Hupfeld. at

the' Third International Congress of Tropical Agriculture,

Loiidf.n. 1914.



284 THE AGEICULTURAL NEWS. August 29, 1914,

GLEANINGS.

According to the Gaydeners' Chronicle tor July 11, 1914,
an Anglo-American Forestry Congress was held at Slieplierd's

Bush, London, on July 16. Papers were read by Sir W.

Selilieli, Professor Henry, and others.

Venezuela, according to The Board of Trade Joiirnnl

for July 23, lias provided for the duty free importation into

the Piepublic of certain articles which are destined exclusively

for use in manufacturing sugar. These articles include the

various appliances employed in Central Sugar factories.

The Bo%rd of Trade Journal f"r July i, 1914, publishes
a copy of an order passed in Australia, stating that no objec-

tion will be raised by the customs authority as regards the

importation into the (jommouwealth of lime juice containing

.sulphur dioxide in the ]iroportion of not more thaii 2 grains

per pint.

The Yearbook of the Royal Colonial Institute, 1914. is

a publication which will be found useful for reference in the

colonies. The section at the end containing statistics of the

British Empire for 191.3 shows the area, population, imports,

exports, revenue and expenditure of each Dominion and

Colony for 1913.

It is stated in the Bonvd of Trade Journal for July 23,

1914, that a quarantine order has been issued by the United

States which prohibits the importation into that country
from all foreign countries, living canes of sugar-cane or

cuttings or parts tliereof. This notice does not apjily to

Hawaii and Porto liico.

In the Annual Picport on the Piotanic Gardens, Singapore
and Penang, for the year 1913, it is stated that the following

.species of Araucaria, the well known coniferous trees of great
economic importance and ornamental be«iuty, have been

planted to form an avenue near the main gate; A. cochii,

A. Bidwillii and A. e.rcelsu.

Airording lo a, note in Nature for July 23. 1914, it has

been established in America that the rings of a tree are

a measure of its food supply. A connexion ha.s been fi>und

thereby lietwcen tree growth and rainfall because in the dry
cliniat; of the Plateau of Arizona, where the exhaustive and
laliorious investigation was condui'ted, forest food supply

depends largely upon moisture.

In the Louisiana Planter for July 4, 1914, it is stateil

that a want is being felt in the Phili])pines for Government-
aided sugar factories, such as those that have been so .success-

fid in Queensland and Australia. At present, in spite of

heavy yields, tlie sugar exported from the Philippines is not

(if high quality, and growers are selling at a disadvantage to

rctiuers, who arc now asking for 96° crystals.

An article on sex characters in ])lants appears in

The Times for July 2U, 1914. This refers to Profe.ssor

Bateson's work at the John Inne's Horticultural Institution in

Surrey, England. jV point is made in this article of the

colouration experiments, colour factors having been correlated

with certain chemical pigments, for example, apigenin and

luteolin.

In the Geographical Journal for July 1914, an interest-

ing paper appears describing the geology and geography of

the East African trough in tlie neighbourhood of the soda

lakes. It is believeil tjiat the origin of a part of the soda in

these deposits is due to the action of jilutonic water charged
with carbon dioxide which decomposes sodium silicate into

isodium carbonate.

The I'eport of the Government Botanical (Jardens,

Saliaranpur, Allahabad, contains the information that an

attempt is lieing made to grow limes in this part of India.

.Mready se\enteen varieties are under cultivation at the

econciniic station including the Dominica spineless lime.

A large amount of work has been done at Saliaranpur concern-

ing observations on the growth of different species of

Eucalyptus.

According to the Philippine A;/rieuUural Rei'iew for

June 1914, a new method for preparing seeds for mailing
consists in washing them in a weak solution of carbolic acid

and then packing them in moist charcoal that has been

disinfected with carbolic acid, ilangosteen seed treated in

this way gave a germination of oO ]5er cent, after being

shipped from Singapore to New \'ork and from themv
returned to Singapore.

A catalogue has lieen received from the Dailington

Fencing Conqiany, Limited, of Lloyd's Avenue, London, E.C!.,

in which is descril>ed the various types of wire mesli fencing
sold by that Com'pany. The publication by means of photo-

graphs shows the large number of dilferent uses to which

this fencing can be put, including ordinaiy employment for

field enclosure jiurposes, the wireing of tennis courts and the

screenins of machinery and wimlow,-..

In the coi'u rxperiments descrilied in the Annual Itep'irt

of the Guam Agricultural Experiment Station 1912, No. .>7(),

a hard smooth-grain yellow corn from the island of

St. Vincent, and No. 589 a similar variety of corn from

St. Lucia are promising. No. 576 has produced fully as

heavy yield as the common nati\'e variety, and the corn of

the former was matured in a season thirty days shorter than

the period required to ripen a crop of the ordinary native corn.

A useful move has been made Uy the Lancashire Educa-

tion (!ommittee in the direction <if improving the rujal

industries of that country. .A definite agricultural dejjait-

meut has been instituted and a. scheme of agricultuial

education is to be carried out in coiuiexion with the County
Council farm and agricultural school situated near tlie town

of Preston. The nature of the scheme is dealt witli in

a publication issued by the Education Department during

May 1914.
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STUDENTS' CORNER.

Owing to lack of
.s))iirf

it was tipuml ])(issil)le
i]i the last

issue to give only tour ((uestioiis for laiididates. The first

asked for an explanation in legard to the ditference lietween

physical and chemical analysis of the soil. The methods

employed for making tjiese determinations as well as the

water-holding capacity of tlie soil will lie found described in

a simple maimer in Watts' 'Nature Teaching'. The second

two ipiestioiis do not call for any special comment; the last

one, however, which asked for a description of the planting
of the three provision cri>ps with s])ecial reference to early

maturity may he specially noted. In the economic experi-
ments at many of the Agricultural Stations it has teen

found that the different strains of swcet potato vary very

considerably as regards yield, cooking i|ualities, and even in

connexion with the time of matuiity. These matters should

receive the careful consideration of the student who will find

a consideralile amount of information on the suhject in the

Annual Reports of the various Botanii- Stations in the Leeward
Island:

Questions for Candidates.
I'KKLIM [NARY QV KSTIONS.

(1) What are the three essential conditions for ger-

mination ; What methods have lieen tried fi>r accelerating
the rate of germijiation f

(2) Of what use is <-arlion ilioxide, (a) in the soil

(b) in the air ?

INTKKM KDI.VTK l)V KSTIONS.

(1) l)escril)e any methods you are familiar with for

storing provision crops '.

(2) How would you procee<l to olitain an approximate
idea of the feeding value of any foodstutf (

FINAL IJl'KsrioNS.

(1) Prepare a statement showing the cost, in your dis-

trict of producing either (a) a ton of sugar or (h) a pound
of cotton.

(2) Write a sliort essay (of al.nut 400 words) on the

compositinti and uses of insect sprays.

Method of Hatching Eggs in China.~Certain

of the ('liinrse in the intrrioi- districts a<ljacent to Amoy
employ an ingenious method for hatching both hens' and
ducks' eggs. The breeder first takes a quantity of unhusked
rice and roasts it, cooling it down by fanning or allowing the

wind to blow through until it is lukewaruL He then spreads
a ."Much layer of the rice in a wooden tub and places
about 100 eggs thereon; another layer of rice, this second

and sulisequeut layers being but 2 inches in thickness,
is spread over the eggs. Each tub will have six layers
of rice and five layers of eggs, so that there will be

.500 eggs in each tub. The rice is heated once every

twenty-four hours, the eggs being taken out at such times.

When the eggs are again put in the rice, the bottom layer is

placefl on top, and each of the othei- layers one row lower down,
while the eggs previously in the centre of the tuli are placed
at the edge. The entire tub is covered with a cotton mattress.

One of the great dithculties with this method is the inability
to tell just when the eggs will hatch, which, of course, renders

the smothering of the .young ones verj' possible. The measure
of success of the breeder depends largely upon his ability to

care for the chicks at this time. {Journal of tlie Royal
Society of Arts for .July 17, 1!)14.)

AGRICULTURE IN QUEENSLAND.
The agrii'ulturai industry has made very rapid progress

in (.Queensland cinring the past iew year.s, more particularly
in the Southei-n jjortion of the State. Thirty years ago the

greater pait of tlie now famous Darling Downs was entirely
devoted to the raising of sheep and cattle. To-day a large
area of the 1(5,249,000 acres is peopled by prosperous farmers

engaged in agriculture and dairying. Along the coastal

country, east of the great dividing ridge, sugar-growing is

flourishing, particularly in the Bundaberg, Mackay, Proser-

pine. Herbert, and Cairns districts.
'

The total area under all

crops in 1912 was 6()8,4S.3 acres; under cultivation, S44,420
acres. The total value of the aijric-ultnral production in 1912
was £4,276,233.

Along the coastal districts all classes of tropical products,
such as sTigar-cane, rubber, coilee, tea, cacao, ginger, cassava,

cardamoms, jiepper, vanilla, yams, etc., are grown success-

fully. Fruits, such as the lianana, orange, lime, lemon, pine-

apple, mango, persinmion, grauadilla, papaw, and passion fruit

grow to perfection: while one of the most delicious fruits, the

cape gooseberry, is indigenous. In the same district, maize,

potatoes, rice, cotton, millet, sweet potatoes, pumpkins, and
all kinds of vegetables are raised.

On the higher table lands west of the main range, in

addition to the crops grown on the coast, we find wheat, oats,

rye, barley, etc. The fruits of temperate climes, such as the

gi-ape-\ine, a])ples, pears, plums, peaches, cherries, straw-

berries, etc., grow to |)erfection.

I'AssAVA idi; i'ii;s IX (Queensland.

In (.Queensland cassava is used as food for pigs with

sueces.s, and is found to be a good substitute for the potato.

The pig eats the cassava either raw or cooked, and digests it

equally well in both cases, and uses all the hydrocarbonic

matter, amounting to about 80 or 90 per 'cent, of the total

quantity consnined. All that is needed is to soak the tubers

for some hours in cold water, to obtain a food ready for

immediate consumption, a food, the nutritive value of which

is equal to barley or rice meal. At the same time, cassava

must not V>e considered as a complete ration, as it is neces-

sary to supplement it for young animals, at least, with food

containing the jihosphates and nitrates wanting in cassava.

Vw this purpose oil cake and ground green bones are usi'd,

or, better still, degelatinized bones powdered.

South .Vfrican farmers are ajjpealed to through Leaflet

No. 13, 1914, of the Union Department of Agriculture in

regard to the importance of s sleeting their corn for planting

not from the crili or store house, as is usually done, but from

the plant itself in the field. Ears should be selected, it is

urged, from plants upright in growth, of normal size, with

ears correctly placed, and the plants should not show suscep-

tibility to rust, neither shoidd there lie any marked stool ing

habit. Ears should not be selected from near the sides or

edfes of the field as these will be more liable to be

crossed. The ears should be kept separate and should te

stored away from the other ears to undergo a further selec-

tion, as time will permit, being selected for the various

characters abeady enumerated.
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FUNGUS NOTES.

COCO-NUT BUD ROT IN INDIA.
Further iiifDriiiatinn re.speetiiig l>ud rot of coco-nut palni,<

ill MalaViar is contained in two recent papers by F. .J. F. Shaw
and 8. .Sundararanian in the Af/ricultural Journal of Indii

<Vol. IX, pp. 111-117) and Annates Mr/roloinci (Vol. XII,

pp. lT, 1-261').

While diseases sntticientl^y alike in their general symp-
toms to be described as bud-rot occur both in the West Indies

and in India, there has been a strong tendencj- for mycolo-

gists working in the former region to attribute the disease

occurring there to bacteria, and for those in the latter country
to definitely associate the Indian form with fungi, a difference

of results which becomes .sharper as investigations proceetl.

Although it cannot be said that the causation of the West
Indian di.sease has been proved to he confined to any one

jiarticular bacterium, yet consideration of the work of

Johnston, Korer and others (see Aiiricultuml Kefs, Vol. XI,

pp. 94 and 110) makes it appear quite certain that the di.sea.se

can be and is produced without the intervention of a fungus.
It .seems to be tlie case that there are at least two distinct

diseases with similar .symptoms, the one l>acterial and the

other, as will be seen, due to Pythium 2Mlnuvorum. The
latter has not yet been met with in the Western Tropics.
We cannot speak .so definitely with regard tC' the non-occur-

rence of the West Indian form of disease in the East, in view

of the description by Fetch of a bacterial bud-rr.t in Ceylon,
which may or may not be the same.

Two palm di.seases in India have previously been made
the subject of detailed investigation, one a disease of the

Areca palm {Areca catechu) due to Phytojihthora omnivora.
var. Arecae (see Af/riculturnl Siwr. Vol. X. p. 206) and the

other a bud-rot of the Palmyra palm ( fioiassus flahdliier)
due to Pythium palmivorum, Butl. {Ar/rtcultural Nevs.Xol- X.

pp. 14 and 30). Each of these diseases has made serious

ravages in certain districts.

The papers now before us deal with an extension of the

Palmyra disease to coco-nut palms. In the Godavari district,

where the epidemic on the Palmyra is most severe, it had
been noticed that coco-nut palms were liable to be attacked,

but )iot to any .serious extent—a result attributed tr. the

more woody nature i:>f the latter.

In the year 1912, a serious disease of coco-nuts in

Malabar began to attract attention, and has been since found
to lie common in the district, affecting coco-nut pahns of all

ages. The disease appears to be of about ten years standing,
and its progress is slow.

The first notable symptom is the collapse of the central

leaf, which turns browTi and dies. The older leaves droop
and fall oft' as the disease progresses. A characteristic sign of

the disea.se is the presence of a row or rows of brown spots

.stretching across a leaf, produced by the fungus eating its

way through the fnlds of the leaf while it is still in the bud.
The fungu> Pythium paliiuroru/ii is abundant in all the

diseased tissues, and produces al>undant sporangia, the spores
from which are washed down by rain and spread the infection.

Inoculation experiments from pure cultures have established

a causative connexion between the fungus and the disease,

and have further .-ihown that the condition of successful

infection is a .state of saturation of the bud and the surround-

ing air with water.

The climate of Malabar in the month.> of June, July
and August is such as to amply .satisfy this condition. As
mea.sured at one station the average rainfall for twelvemonths
is 169 inches, of whidi 128 inches fall in the three months

named above. The climate of the Godavari i- much drier

and this is regarded by the authors as the reason for the
relative freedom of coco-mit i)alms from the disease in that
district, in .spite of its abundance on the more easily infected

Palmyra.
No treatment r>f the disea.sed trees is regarded as feasi-

ble; their vigorous and ruthless destruction is advocated a.s-

the surest and cheapest means .if dealing with the outbreak.

CACAO CULTURE IN THE BELGIAN
CONGO.

In the Bulletin Aiiricih du Conj/o Belye for June 1914,.
an intere.sting and important article, by Mons. J. Clae.ssens^

appears, dealing with the cultivation of cacao in the region of

the Belgian Congo known as Mayuml>e. At pre.sentin this terri-

tory there are 3,-500 hectares under cacao one to si.xteeu

years of age: this is approximately 8, .500 acres in young cacao,
and since it is further shown in the article under review that

planting is still going on, one is led to suspect that, like the
Gold Coast, the Belgian Congo may in time become a formi-
dable competitor* on the cacao market, and one more to lie

feared by the West Indies.

The first few pages of the article contain information

relating to the climatic conditions under which cacao

grows in Mayumbe. The mean temperature is 24-56' C.
and the annual rainfall was for 1913, 1,123-2 mm.
which is .somewhat below the average. Wind intensity is

also referred to. and attention is called to the (juestion of

humidity. The atino.sphere generally contains considerable

moisture, and it is .said that it is owing to this ciicumstance
that the cacao can exist through four to five months of dry-
ness which is experienced e\ery year. After describing the
characteristics of the soil, the article proceeds to discuss the

clearing of land and the provision of .shade. In cutting down
the forest trees, the plan is adopted of saving the more u.seful

trees, like oil palms; and thfise trees like Eriodentlron, which
have a very high habit, are also saved for the shade and
shelter they pro\-ide. In discussing the question of shade, it

is agreed that this is necessary for young cacao, but as soon
as the trees themselves have covered the soil, artificial shade
is then di.spen.sable. This is the general view held in most

parts of the tropics. It will be admitted, however, that the

presence of shade trees on cacao estates performs more than
a single function, i.e., the reduction of temperature. ()n wet
land shade trees act as di-ains, and in windy places aftbrd

.shelter. These factors, though not di.scussed in the article

under review may, nevertheless, be taken into consideration
in connexion with the views therein expressed, as may also

the correlative circumstance that certain shade trees like
'Pois doux' which in estate ])arlance 'suck the land' and are
therefore undesirable where the soil is at all liable U< dry out.

The variety of cacao cultivated in Mayumbe is the

Amelonada, a variety that ririginated in San Thome. It is.

said to be very productive and resistant to pests and diseases,
the principal ones being Sahlbergella singularis and Phytoph-
tora Faberi.

Con.siderable space is devoted to the suliject of fermenta-
tion. This process, or rather .series of processes, lasts five to^

eight days. The beans are dried directly they are brought in.

Washing has been tried liut abandoned. The planters of

Mayuml.ie u.se several methods for drving (a) in the sini, mi

* The expiirt.iti'Hi 'f racan beans fiuni Mayumbe has risen
fr.iui 14.;5(Mi kilos HI l'.mL>. t.. '.»(-i7..snii kilM>. ii, Kti:! (I kil.i=
2-2 ft.)
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vaj'ious kinds <>f tray amuige)noiits (h) by artirii-ial means Ijy

an own arrangement whii-h seems to be peculiar to .Mayuinbe.
This system consists essentially of a vault umler which is

41 cement floor where the cacao is
j)]acei:l to dry. The canopy

is pierced on the sides and bottom by a number of holes

ingeniously cimibineil which lead the lieat under the vault

where the cacao is l>eing continually stirred.

The last and longest section of the article summarizes
the principal imperfections in the culture of cacao in

ilayumbe. Much of thi.s is of purely local interest l»earing

upon hjcal conditions, but tlie following points have been
.selected as likely to be of general interest and significance:

—
(1) Enough care is not taken to plant on deep and

permeable soil.

(2; In clearing fore.st land planters do ntjt conserve

a mantle of forest on the .summits of the hills for purposes
I if soil protection and water-sujjiily.

(.3) Planters often omit to plant innnediately after the

last burning, a ijuick-growing leguminous crop.

(4) Want of care in Judging the distance of planting

according to soil and otJier onditions of the locality.

{r>) Failure to use the banana as a shade plant fur

young cacao.

(6) Planters make the mistake of endeavouring to save

forest trees for shade purposes. It is best to (!Ut down the

fore.st completely and plant shade trees separately.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
OKKN4l)A. The Land OtHcers l\eport foj- the months nf

June and .July state that at the beginning of the first month
the St. ('yr Mountain estate in the parish of St. Andrews.

puioha,sed by the Goverinnent lor the extension of the

?^ctt,lement Scheme, has now been formally taken over and
a lungor put in i-harge. The estate is about .300 acres in

extent, of whi<-h about 60 acres are in cacao cultivation and
the renwiuder untilled. The suli-division surveys are now
in progress and as soon as these are completed allotment will

be pi'oceeded with. The roads through this Settlement are

being considerably improved. During .June on the estab-

lished settlements, the peasants" time was occupied

largely in planting corn and sugar-cane and in the following
months the settlers were engaged in weeding and planting

ground provisions. At the time of writing (August 12, 1914)
the Land ( )fTicer states that the c<>rn crop is a promising one

a,nd thio M high yield is expected. This refers to the condi-

tion o; the crop at Waterhall: at Morne Rouge, the corn crop
ha.s suflercd from the attacks of caterpillars

— in several

instKiii-i's the fiekls were c(jmpletely wiped out and hail to l>e

repliihtiMl. By the end of .July it is stated that the eater-

pill;!
r pest which had also turned its attention to sugar-cane

iiod entirily disappeared. It is satisfactory to report that

the lime [ilot at Morne Rouge has fruited splendidly and

several Iwiirels of ripe limes are being reaped.

Acting on the advice of the Imperial (.'ommissioner of

Agiiculture, the Colonial Secretaiy has brought before the

Agricultural Society a reipiest that consideration should be

given a'- once to the necessity of planting up all available

HT'eas in pro\ision crops.
ST. vjNCKNT. Agricultural matters appear t<j Ije in

a normal condition in this island vith the exception that

some anxiety has been felt, as in other islands, in regard to

the possi)iiHt\ of an inadequate supply of food.stutt' on account

of the war. Previous to receiving advice on the subject fnjin
the Imperial ('ommissiont;r of .\griculture, advice had lieen

given to all concerned in the island that quick-growing pro-
vision crops should be planted as extensively as possible.

ST. LUCIA. In his departmental notes for July, the

acting Agricultural Superintendent in this island states that
the cacao crop is flowering freely but that the extension of

cacao planting and interest in ca;ao generally, has been
checked by the greater attraction for lime cultivation"]
This last named crop is coming in well. At the fJovernment
l^ime .Juice Factory, after considerable discussion, the
amount to be paid on account for limes has been fixed

at '2.1. Ri. per barrel. The total crop of last season has
been surpassed in the first four weeks of working, and
at the time of writing (.\ugust 14) the actual output
has been more than double of the whole of the last crop.
Five hogsheads of concentrated juice has been shipped and
seven more are ready. The lane irop appears to be sufTering
from drought in the southern districts but it is stated that

the area will be j)robably increased as prices are likely to

advance. From the Experiment Station during July over

1 .3,000 plants were distributed, which included 12,S00 lime

plants, 400 of which were distributed free to Crown land.s

hf>lders. In this island also attention has been directed

to the ilesiraliility of planting as big an area as po.ssible in

pro\ision crops. It is reported that free tenures of land have
been made on the (ioveniment Land Settlement to all labour-

ers employed on the Reunion estates. This land will only be

held for the period required for the growth of one crop of

])rovisions.
i>oMisic.\. According to the Chronicle for July 29, the

Roseau Town Board has ])assed a milk by-law which has been

ap[iroved by the Executive Council and published in the

Official Gazette. Briefly this by-law lays down that no person
shall in the town of Roseau or within one mile thereof,

dis|)ose of any milk unle.ss he shall have first obtained

a license to do so from the Board. Persons engaged in the

sale of milk will be required to wear a badge and such persons
«ill be re<piired to accompany to the office of the Board, any

agent who ina\- demand an explanation of the conditifni under

which milk is being sold at any particular time. The by-law
contains regulations also in regard to the proper keeping of

milk under I'onditions of cleanliness.

ST. KiTTs. The Agricultural Superintendent reports for

.(ulv that the reaping operations are now concluded at the

Basseterre factory. Actual figures are not to hand but the

returns are not quite up to those of last season. At the time

of writing the muscovado estates were still at work, but the

returns were stated to be falling off owing to the lateness of

the season. The young cane crop is well advanced and the

ratoons have improved with the showers of the last month.

The picking and ginning of cotton from the earlier planted

fields is in full swing. The returns are not as good as

expected owing to the plants growing to bush from the

almormal rains of May. The later planted fields on the

whole look well but in the case of these also a tendency is

shown to develop leaves and branches at the expense of bolls.

The Agricultural Superintendent has carried out an experi-

ment with root borer grubs and found the adult weevil of

these forms to be Exophlhalmus esurienK. This is a result of

considerable importance as the insect was not definitely known

before to be a pest of sugar-canes in St. Ivitts. An experiment

has also been made to find out where the eggs are laid,

and they were successfully discovered on the split leaves

of the sugar-cane. Thess investigations are being continued

with a view to obtaining furtlier information as regards the

local haliits of this pest.
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MARKET REPORTS.

London.—The West Indi.\ (,'ommittkk Circulak,

August 11, 19U.

AkROWROOT— 1|'/. tn i^d.
Balata—Sheet, 2 o; block, 2/0^ per ft).

Beeswax—No nuotatinDS.
Cacao—Trinidad, 00/- to 62,- per cwt. ; Grenada, (>0/-;

Jamaica, 53 - to 57/0.
Coffee—Jamaica, no ([notations.
Copra—West Indian, £'24 15». per ton.

Cotton—Fnlly Fine, no ijuotations;, Floridas, no quota-
tions: West Indian Sea Island, 12''. to 28(/.

Frtit—No ([notations.
Fr.sTic—No (.[notations.

Gi>f;ER—Quiet.
I.'^iNoLASs—No quotations.
Honey—No ([notations.
Lime Juice—Raw, no quotations;

of limes (hand-inessed), 9/9.

Lo(^nvooii—No ([notations.
Mace—1/0 to 2 4.

Nutme(;s—ihl. to ad.

Pimento—Quiet.
RiBBER—Para, no ([U(jtations.

Rl'ji—Jamaica, 2 2 to 5/-.

;
concentrated, £'41; Otti

New York.—Me.ssrs. Gillespie Bros., it Co., July l'4,

1914.

Cacao—Car.icas, llic. to 12c.; Grenada, lie. tC) llic. ;

Trinidad, ll^c. 'to lljc; Jamaica, 10c. to lie.

Coco-NlTs—Jamaica and Trinidad, selects §20-(Xlto §21 -OO;

culls, no ([uotations.
Coffee— Jamaica. Il^c. to I'Mc. jier lb.

GiNoER—7sC. to 10c. jier Hi.

Goat Skis.i—Jamaicn, 40c. ; Antigua and Barbados, 43c. to

4«ie.: St. Thomas and St. Kitts, 40c. to 43c. per lb.

Grape Frcit—Jamaica, SI '76 to S2'.">0.

Limes.—S3-75 to 84 50.

Mace—45c. to 53c. per ft>.

Kl'TMBOS—llO's, lljc.
Or.vN(;es—Jamaica, §2(:ki to §2-5(t.

Pimento—3Jc. per tb.

SucAR—Centrifugals, 90°, 3-20c.; Muscovados, 89°, 2-88c.;

Molasses, 89 . 2-Olc., all duty [uiid.

Trinidad.—Mes.srs. Gordon, Gkant iV- Co., August 17,

1914.

[Uotations; Trinidad, no ([U(ita-

llon.

Cacao—Venezuelan,
tions.

Coco-nut Oil—80c. j)er Imperial i

Coffee—Venezuelan, no (quotations.
Copra—No ([notations.
Dhal—No quotations.
Onions—$!3-(:kj per 100 ft.

Peas, Split—§0-7r) to .S7ii(l ))er bay.
Pwtatoes—Englisli, ffA'M) |ier 100 tb.

Rice—Yellow, §0-00; White, S7-00 i)er ba«.

Sugar—American crushed, no quotations.

Barbados.—Messrs. James A. Lynch k Co., Ltd.

July 2r>, 1914, Messrs. T. S. fiAREAW ay it Co.

July -'7.

Arrowroot—§3-50 to S4-50 per loO It..

Cacio—S12-00 to'SlS-OO per 100 11,.

Coco-nuts—§17 '00.

Hay-SlOO to SI 05 per 100 ft..

Manitres—Nitrate of soda, -IfOS-OO; (.'acao manure, $48-00
to 850-00; Sulphate of anunonia $78-00 to $85-00

|)er ton.

MoL.\ssEs—No ([notations.
Onions—$1-70 to $2-50 ],er 190 it,.

Pe.\s, Split—$000 to $0.25 per bag of 210 lb. ; Canada,
$4-00 to $4-25.

Potatoes—No^-a Scotia, $3-35 to $450 per 100 ft.

Rice—Ballam, $535 to $5 55 per 190 lb.; Patna, no quota-

tions; Rangoon, no ([notations.
Suoar— .\merican granulated. $377 per 100 ft.

British Guiana. Messrs. Wieting it Kr-htek, August

l.j, 1914: Mes.srs. Sandbach, Pakkep. & Co.,

Aujiust 14, 1914.

ARTICLES.
Messrs. Wietini;

A: RlCHTER.

ARiiowiioor St. Vincent

Balata—A'enezuela block

Demerava sheet

Cacao—Native
Cass.vv.\—
Cassava Star(-h—
Coco-xurs—

Coffee—Creole
Jamaica and Rii

Lilierian

Dhal—

Green Dlial

EnnoEs—
Molasses—Yell iw

Onions—Teneritfe

Madeira
Peas—Split

Mai-seilles

Plantains—
Potatoes—Nova Scotia

Lisbon
PoTATOEs-Sweet. B'bados

Rice—Ballam
Creole

T.VNNIAS—
Y'ams—White

Buck
Su(!ar—Dark crystals

Y'ellow

White
Molasses

Timber—Grebnhbart

\\all.il,a shingles

,, Cordwood

Messrs. Sand-

Bach, Parker
& Co.

$7 -00 to $8-00 per
barrel of 200 lb.

No ([Uotati(-in

0.5c. per tt .

124c. per tt'.

90c. 'to $1-20

$10 to $20 per M.

14k-. per ft .

15c. per tti.

10c. [ler tti.

$5-00 to $5-25

$1-44
None

5c.

$0-00 to SO-50 per

bag (210 ft.)

24c. to 48c.

No ([notation
¥0-25
$3-00

$3-00 to $3-50
$3-50

.'!2c. to 55c. per
cul). foot

$4-00 to $0-25

j;er M.
$1-80 to $2-00

[ler ton

per

13c. per lb.

$23 per M.

10c. per ft.

10c. per ft.

13c. per ft.

$5-25

bag of 108 ft.

6c

?7'25 per bag.

(210 ft.)

$1-00

$-025 to $0-50

$2-85 to $3-00
$3-50

32c. to 55c. per
cub. foot

$4-00 to $0-00

per M.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

I

The 'WEST INDIAN BULLETIN;. A Quarterly Scientific Journal.
Voliniie ]. Xo. 1. Out of print. Xns. 2, ;5,

ami 4, in miginal paper cover.s as i.s.sue<I, price. Is. each. Post free, I*. 2d.;

Vnlnnios II, III, IV, \, VI, VII. VIII, IX, X, XI, XII and XIII:—Price -Js. each; Post free 2.?. 8/., where complete.

(Ill, 2. IV, ?.; and V, 2 and 3 are out of print.)

Volume XIV, X"os. ] and 2. X*o. 1 Containing Papers on peasant aokicultl're in the west indies: (1)

Introductory jiajjer
— EftV.rts in Aid of Peasant Agriculture in the West Indies, l.y Francis Watts, C.M.G.,

D.Sc, F.I.O., F.C.S.: (2) Government Schemes of Land Settlement in Grenada and the Grenadines, by
Gilbert Anchiideck, 15.Sc., F.C.S. ;

G. Whitfield Smith. F.L.S., and Walter Bertrand: (3) Method of

Working Small Holdings under the Land Settlement Sclieme in St. Vincent, by W. X. Sands, F.L.S.;

(i) Agricultural Credit in the West Indies, by W. K. Diudop; together with the St. A'incent Credit

Ordinance, lOl-'?, and l!c]iort on working of the siune, bj- IJobcrt M. Anderson.

PAMPHLET SERIES.
I The Pamphlets are written in a simple and |in|iular manner an<l tlie inlnrmatinn contained in them is especially

adapted^to West Indian conditions. They contain, amongst other .suliject.s, summaries of the results of the experiment work

on sugar-cane and maiuues, the full otticial reports of which have only a limited circulation. The luimber issued up to the

present time is seventy-three. Those mentioned in the following list are still availaVile; the rest are oitt of print.

Sur.AR In'Iji'strv. (14) Screw Worm in Cattle at St. Lucia. Price 2/.

Seedling and otiier Canes at Barlmdos (lo) Plain Talk to Small Owners. Price 2d.

in lilOtl. No. 3, price 2rf.
;
in 1901, No. 13, price id.; (17) General Treatment of Fungoid Pests. Price 4d.

in 1 ill 12. No. 19, price 4d.; in 1903, No.' 2(5, price id.; (18) Recipes for Cooking West Indian Yams. Price 2rf.

in 1!H)4. No. 32, price 4r/. (25) Ground Nuts in the West Indies. Price 2d.

Seedlingl [Canes and Maunrial Kxijerinients at Barbados, (28) Barbados and Porto Rico Molasses. Price 3c/.

in i903-.5, No. 40, price M.; in 1904-0, N.i. 44, price G(/.; QU) Notes on RaV)bit Keejiing in the West Indies. Price 2/.

in 190.5-7, No. 49, price UJ.
;
in 1900-8, No. 59, price 6(/. ; (37) Cultiv.ition (jf Oranges in D<imiuica. Price 4'.

in 1907-9, No. 02, jjrice Orf. ; No. 00, price Grf. (41) Tobago, Hints to Settlers. Price Orf.

Seedling and otliur Canes in the Leeward Islands, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 19(10-1, No. 12, price lid.; in 1901-2, No. 20, inicu 2d. ; tions. Price 2rf.

in 19112-3, No. 27, price 2'/.; in 19*i:!-4. No. 33, price 4'/.; (.54) Fungus Disea.ses of Cacao and Sanitation of Cacao

ill 1904-5, No. 39, price 4(/.
;

in 19(|.")-ii, No. 40, price 4d. ; Orchards. Price 4(/.

in 1900-7, No. .50, price id.; in 19(17 >!, No. 50, price 4(/. : (55) Millions and Mosquitos. Price S/.

in 19((8-9, No. 0.3, jirice (W.; in 1909-1(1, No. 07, price (it/. ; (.58) Insect Pests of Cacao. Price 4^/.

JIamirial Kxperimeuts with Sugar-cane in the Leeward Islands, ((id) Cotton Gins, How to Erect and Work Them. Price id.

in 19(12-3, No. 30, price id.; in 1903-4, No. ,30, price 4/.; (01) The Grafting of Cacao. Price 4(/.

in 1904.5, No. 42, price 4'.; in 19O5-0. No. 47, price 4'i.
; (05) Hints for School Gardens, Fourth Edition.

in 1900-7, No. 51, price id.; in 1907-8, No. 57, price 4d. ; iti9) Hints to Settlers in St. Lucia. Price Grf.

in 1908-9, No. 04, price id.; in 1909-1O, No. 68, jirice 4'./. (71) Insect Pests of the Lesser Antilles. Price Is. 3-/.

Sugar-caue Experiments in the Leeward Islands, (72) Liine Cultivatiim in the West Indies. Price 9c/.

in 1910-11, price Is.
;
in 1911-12, price Is. (73) Root Borers and other Grubs in West Indian Soils.

General. Price Orf.

and 22 Scale Insects of the Lesser .Antilles, Part I, price Cotton Ciiltivati(.>n in the West Indies {in I lie press),

d.; Part II., price id. Insect Pests of Sugar-cane in Antigua and St. Kitts (lu the

press).

The above will be supiilied post free for an additional charge of y. for the pamphlets marked 2:/., \d. for those

marked id., and Ud. for Xos. 40, 41, 41, 4.5, 49, 59, G2, 63, 67 and (59. Postage for No. 71, id.

The 'AGRICULTURAL NEWS'. A Fortnightly Review
lie

'

Agricultural News '

c;oiitains extracts from olficial eorrespcjudence and from progress and
inother reiiorts; and, in fact, any information indicating what is going on in each colony and the progress made

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on .sale by the

local agents of tlie Deiiartmcnt at one penny per number, post free, 2d. The .subscription price, including postage, i.s

2s. id. per half-vear, or 4s. id. per annum. A'olumes IV, V, VI, VII, VIII, IX, X, XI and XII complete, with title page and index,

as issued— Price is. each.—Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents.

All applications for copies are to he addressed to the Aijents, not to the Department.

Agents.
Tlie following have been appointed Agents for the .sale of the publications of the Department:

—
London: IMessrs. Dxjlau & Co., 37, Soho Square, W. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

BarlMdos: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jaimiica: The Educational Suitlv Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

£?-t/(sA CKf'iJia.- The 'Daily CiiiiONKLK' Ofkice, Georgetown. Antigua: Mr. S. D. Malone, St. .lohu's. _

Trinidad: .Messrs. MuiR-iLvp.sHALL .C- Co., Port-of-Spain. St Kitts: The Bible and Book Supply Agency, Basskterke.

Toha-jo: Mr. C. L. Plagemanx, Scarborough.
^' Xtvis: Messrs. Howell, Bros., Charlestown.

Grenada: Messrs. Tiios. Lawlor iSi Co. St. George.
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THE BEST MANURES FOR COLONIAL USE
-AKE-

Ohiendorff's Dissolved Peruvian Guano— fq^- sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohiendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, (liigh grades),

Potash Salts, Nitrolim and all other high-class Fertilizers.

Al'l'LV TO LUCAL AOEXTS Oil DlliEOT TO: -

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.

London Ag-eney: Dock House, Biliiter Street, London, E.G.

Barbados Agents: James A. Lynch & Co., Ltd=, BridgetovAn.

FOR

INFORMATION ON PRACTICAL AGRICULTURE.

We don't know it aH, but we are in touch with the best thought and practice throughout
the Tropical World. Send for Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants

Oranges

Pifre-apples

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

2, St, Vincent Street,

Port-of-Spain,

Trinidad.

Printed at Office of A<iricultural Reporter, 4 High Street, Bridgetown, Barbados,
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDIES
TO

Panama Canal, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad iTor West India Islands : Carupano, Pampatar & La Guaira : and Demerara),

Puerto Colombia. Cartagena, Colon (for Panama Canal and Pacific Ports), Jamaica,

Antilla & New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts, Bermuda to St. John (N.B.)

Also from SOUT«AMFTON, CHERBOURG & LIVERPOOL, to

Bpazii, Us^iigyay & A^^gentina,
Via Spain. Portugal, Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Os^ne^ry Isls^axds, Mztdeira.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

THE ROYAL L STEAM PACKET COMPANY
Head Office: 18, Moorgate Street. London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, NSadrid, etc.



THE AGPJCULTUEAL N'EWS.

Christy & Morris, DULAU & CO., LTD.
! (KSmBLlSHKD 1792.)

ELP^SFORD, ENGLAND.
EugLisH ^ nUM PUBLISHERS & BOOKSELLERS,

Specialize in Machinery Agricultural, Botanical, Zoolog-ical,
Entcniolog-ieal and Economic

frtw - Subjects a Speciality.rop: -

GRINDING & SIFTING:

COTTON SEED, COPEA, BOXES,
AXD OTHER ilANUEE.

No. 2.1,

Write for Catalogue, and
DISIXTEGRATOE. send sample of materia,! you

A liirgt' stock in all languages always on hand. AVrite

for nioutlily lists and spet-ial catalogues. Post free on

ap})licutioii.

•"17 Solio Sijnare, London, W.,

(3:]9) Kngiand.

(o4(i) wish to grind.

Department of Science and Agriculture,

British Guiana.

COTTON SEED MEAL.
A Pure XuLi-iti(iiis V^ood fur "Milch

aitil Wofkiug Cattle.

ANALYSIS GUARANTEED.

AGRICULTURAL INSTRUCTOR.
Salary, $960 per annum rising" to

$1,200 by $72.
(NOT OX THE FIXED ESTAiJLLSHMEXT.)

1'1'LIC'ATIOXS are invited from candidates for the

above post, -who should be between tweiity-three and

thirty-six years of age. Knowledge of, aiid experience in,

the growth of tropical products and of draining operations on

:iw-lying land is of importance.
Candidates must submit with their ap])lications, details

f their training in Agricultural Science and in practical Agri-
culture accompanied, if feasible, by diplomas from the insti-

tution where trained or of certificates in Agriculture issued by
the Imperial Department of Agriculture for the AVest Indies or

the Department of Agriculture of any other tropical country,

copies of satisfactory certificates of health and of character,

together with copies of not more than three testimonials from

their present and former employers.
2. Duties.—To give instruction in practical horticulture

to farmers and settlers in the various districts of tire colony,

especially in connection with the cultivation of rice, rubber,

acao, coffee, bananas, and citrus fruit and the care of live stock

generally; to assist in the inspection of gardens attached to

primary schools and in the examination of their pupils in the

lements of agriculture: to assist in agricultural experiments
and in the control of the district agricultural stations: t(j assist

in the nurseries of the Piotaiiic Gardens: ami to perform such

other duties as may be a.ssigned to him by the Director of the

Department.
3. The selected candi(hite will be reipiired to sign a form

of agreement previous to appointment.
4. Ap])lications should Ije addressed to the Director of

Science ancl Agriculture on or before August l-"), 1914.

J. B. HARRISON,
Director of Science and Agriculture.

Tuly 3rd, 1914.

Special quotations for lir^ii' lots on oppUcation to:—

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN,
BARBADOS.

'MOL'
[REGP]

ENGLAND'S MOST POPULAR

GARDEN SPECIALTIES.
THi: JlOST RELIAULE IX THE WORLD.

Awarded 24 Gold, Silver and Bronze Medals
and Diplomas.

"ABOL" PATENT SYRINaES
The finest ever made. Eec-nnimended by the

Xational Eose Society, and the Director

of Agiiculture and Island Chemist
for Jamaica.

"ABOL" INSECTICIDE.
The great non-poisonous remedy for all insects and

disea.ses <if iilant life. Used in the Eoval Gardens.

SOLE PROPRIETORS AND MANUFACTURERS.

E. A. WHITE, LTD., HOP .t I'lIl'IT GEOWEUS.
(324) IVltring, 162 Paddock \\n.,.l. Kent.
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.'~i Well ;i.s in.stitutiiig ciiutnd in foniU'.Kioii

I

with the diseases ofcmps, legislative avithori-

tties have of recent years (lone much to protect

the health of domestic animals. This part of the

subject is of very vital concern because it has inaiied-

iate relation to the preservation of human health.

Particularly instructive in this respect are the various

Orders in regard to tuberculosis .lud anthrax, because

as most persons know, the causative organisms of

these fatal maladies are comniunicable to man. The

spread of tuberculosis is intimately bound up with

milk sujiply. In England, the local authorities are

I'liipowerefi to inspect herds (if daiiv cows and may
oi'der the slaughter of any animal that shows evidence

o.'the jiicseiice of I lie disease, or even of any diseased

c indition (d'the uddei'. Compensation is given by the

(lovenmicnt on the sliding .scale system, the amount

granted varying with the degree of infection as deter-

mined by a post-mortem examination. It will be

evident that this system must tend to eliminate

infecte(l .soui-ces and result in an improved state of

affairs as regards the proiluction of wholesome milk.

In certain parts of Africa, the (iovernnient endeav-

ours to check the spread of tuberculosis in another way.
In Rhod(_'sia. for example, an Act is in force which prohi-

bits the introduction of breeding animals lielow a certain

age, the reason for this being that, although a young
animal may show no evidence of tuberculosis, it may
possess an inherent susceptibility for the disease and

develop it at a later date. In the West Indies,

although bovine tuberculosis is very prevalent, no

definite measures are adopted for enforcing its eradica-

tion, the principal difficulty being the want of a veteri-

nary organization.

Anthrax, the second disease that has been speci-

allv mentioned, comes under the Contagious Diseases

Ordinances in most countries. It may be obser\'e(l here

that in the ])ast.
most of those maladies whicli are

sudden in their attack have receivwl, and only natur-

alh so, the careful attention of legal authorities; but

it does not follow that a less violent di.sea.se like

ttiberculosis is less deserving of biological intervention

b\ law: on the contrary, it is the more insidious affec-

tions that call for compulsory measures of eradication

most, because the losses are not .so strikingh' app:iront.
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In the West Indies, especially in St. Vincent, anthrax

lias in the past been a serious menace tu the cattle-raising

industry, but by means of vaccination, introdtici d by
the Government, the malady has now been placed

under control. No case has come un<lt'r observation in

this Colony since 1911. The compulsory disposal of

infected carcasses has also been an important factoi- in

the suppression of anthrax in St. Vincent.

The health of live stock is veiy carefully guarded
in many jjlaces by quarantint', just as the healthy con-

-tlitioi) of crops is protected in this way. The out-

Isreak of Mai ile Caderas in British Ciuiana has recently

•emphasized the importance of ijuarantine, and most of

the Colonies are alive to the ilangers of admitting

animals, even though they appeal- healthy, from disease-

infested territory. Several islands, for example Barba-

ilos and Grenada, have taken special legislati\e act inn

to prevent the introductinn of Mai de Caderas from

.South America.

It is generally admittccl that the most elaborate

-animal <juarantine .service in the world is that of the

United States of America, .\niiuals imported into

New York, for instance, are tiist ijuarantined on an

island before being allowed on to the mainland. Cattle

from Europe are regarded with particular suspicion and

.are generally quarantined for thirty days. This is

because of the inability of European countries to con-

trol ailiMjuatc'ly loot-:ind-iiiouth disea.se.

Some years ago a large stock owuii in Texas

approached the Government with a view to importing
a number of Zebu cattle from India. Amongst Indian

cattle there is prevalent a very fatal disease known as

surra, which does not occur in the United States, and

consequently the Bureau of Animal Industry refused

to entertain the Texas stock owner's representations.

Eventually, however, it was agi'eed that the cattle

might be imported under specially strict quarantine

conditions, under the following circumstances. The

importer was to proceed to India in company with one

of the United States Government Veterinary Inspectors

and select the requisite number of healthy animals

personally in Bondiay and obtain evidence that, as

far as was known, they had not been near any source

of contagion. As well as this it was laid down that

the blood of each of the animals was to be examined mic-

roscopically in India, to make sun- that the jKiiasite

which causes suri-a was not present in a latent condi-

tion ill the animal's system. Also it was stipulated

that dining the voyage from Bombay to New York, the

nniiiials were to be d.-iily exainined in the same wav liv

the otticei' accoinpanj'ing the cargo. All this was dcjne,

and the animals were brought to Xe\y York where they
were immediately placed under quarantine in wired

stables, the wiring being necessary because surra is

a disea.se which is disseminated liy biting flies.

Although apparently .sound on their arrival, it was

only a few flays before three of the animals showed

syiiiptoiiis of surra and were immediately slaughtered.

Not until after a prolonged quarantine of five months

under screens were thirty-three of the original herd of

fifty-one cattle released and sent to their destination

in Texas. Eighteen out of a herd of fifty-one had been

destroyed in quai'antine.

This remarkable case has been described in oidcr

to show what devolves ujjon the biologist in (|uarantine

work, and the necessity for his existence. It also

demonstrates the elaborate thoroughness of the Amer-

ican system. It is the same with the tick eradication

Work ill the T'nited States: neither tim eiior money is

spared to control the parasitism and, on the evidence

of the stock owners themselves, eiiormims .savings have

accrued tinni the suppre.ssioii l>v systematic spraying
and i|UMrantiiie, of a pest that threatened to cripple

one of the largest, if not the largest, agricultural

industry, from the point of view of capital, in the

United States.

In concluding it may be fitting to call attention to the

necessity for organized action of the same kind in regard

to the tick problem in the West Indies. The health of

Westlmlian stock as a whole is intimately bound up in

this que.stion, and there is little doubt that a more

extended use of cattle sprays in place of the casual

attempts to eradicate ticks at present in vogue would

lead to a great appreciation in the value of (.me's stock.

At this point, reference may be made to papers by the

late Veterinary Ofiicer on the Staff of this Depart-
ment in the West Jndiun Bulletin. Vol. XIV, Ni>s. 2

and 8. The information contained therein will he

found usetid and very significant, in connexion with

the jji'inciples set out in the present article.

In Iciirti-t No. 1."), 1'.>U. of the Dfiiartiiient of Agricul-

ture, Ciiion of South Africa, it is .said that the condition of

the lior.se's health is good when the following points iiuiy he

oljserved: skin and hair unbroken: coat .sleek, .shiny, lying
close down to the skin; body surface warm and of equal

temperature; cool feet; bright eyes; moist mouth: sweet

V>rcath; nuicous membrane rosy pink: and so on. Disease is

indicated by such symptoms as lack of appetite, shivering,
al)nonnal respiration, pul.se or temperature, and the like.

The leaHet is instructive and will no doubt serve a u.seful

j)ur})ose as an aid to tho.se who arc unaccustomed to horses.
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MANURES AND MANURING.

THE SUPPLY OF POTASH.
The cf.>.satiuii ol txprnts from tin- Stas^t'urt .Miiit-s in

Gennany, which constitute the
priiicijial and practically tlic

only source of ordinary potasli manures, raises the cinestion
as to what substitutes can be enijiloyeil in the near future,
and from what quarters these can be obtained.

Frir many years a consideralile amount of work has been
done in the I'nited States and elsewhere with a view to

rendering available the potash which is contained in certain

well-known and widely distributed varieties (e.g. orthoclase)
of the rainend called felsjiar. It will be reniemliered that
this substance is a common constituent of many soils as well

as occurring in vast (juantities in certain rocks like granite.
Trials have shown that it is not a paying operation to manu-
facture available potash fi-om felspar for the sake of the

I)otash alone. The discovery, however, that Portland cement
can be obtained by the treatment of felspar with lime as well
as available jKitash as a by-product, has of recent years
rendered the idea pi-Actical>le and indeed, several factories

liave been established for carying out these operations. At
the same time the unit price of potash from this artificial

source is gi-eater than that of the mineral obtaineil from
natural mines, and u]) to the pre.sent this artificial supply has
been altogether inconsiderable. There is reason to .suppose
now, however, that, owing to the complete cessation of the
(ierman supply which, as already intimated, ha.s held a world

mono|)oh-, some possibility e.xi.sts that a ri.se in price may
render the artifical production of potash fertilizers feasible,
—a circumstance of importance to those who are

engaged in the production of certain crops.
Another alternative in the present situation might be to

take advantage of the Indian su[)ply of saltpetre (potassium
nitrate). In 1906-7, India cvixirted piincipally by way of Ben-

gal, .?.'):?,378 cwt. of nitrate of potash, valued at Ks. 4,l.")l',.'>-"

(£l'7(>.1()M). The largest quantities of this amount were
distributed in order of nomination to the United States,
I'nited Kingdom, China (Hong-Kong) and Mauritius. The
a\erage value pel- hundredweight of Indian nitrate of potash
for the five jears preceding 1907 was 14-5s.

In connexion with the information just given it may be
of interest to add a few words on the chemistry of nitrate of

potash. It is olitained in India in the form of an efflores-

cence at the surface of the soil, and the conditions
for the formation of the .salt are liriefly as follows:

Supplies of nitrogenous organic matter; climatic condi-
tions favourable to the growth and action of nitrifying
bacteria which convert urea and anunonia successively into

nitrous and nitric acifl: the presence of potash: and meteoro-

logical conditions suitable for the efflorescence of the

jiotassinm nitrate at the surface. This necessary coniliina-

tion f)f characters is to be found in a marked degree in

various districts in the Indo-Gangetic tract.

It is well known that nitrate of potash has an important
Use in the manufacture rif explosives, and it is a further

point to anticipate nhether the Indian Government has not

already prohibited the exportation of nitrate of potash under
the category of contraliand of war, in which case it would
.seem that agriculturists will have to look to either artificial

mineral supplies as dealt with in the first paragraph of this

article, or rely upon the i^ractice of carefullj- returning plant
debris and wood ashes to the soil, t'areful attention to this

latter procedure should ensure adequately all neeessary
demands for jxitash. It may be noted, however, that there
are one « two by-products of tropical crops in existence

which are very rich in potash and maj- possibly come inti)

use as an organic-potash manure, for example, Senat seed
from the Soudan, the ash of the husks of which is rich in
nutrients containing as nnich as 42 per cent, of potasli (K._,0).
Material of this kind as well as sea-weed (also rich in potash)
sliould jirove very valuable.

Nitrate of potash is not used largely as a manure as it is

rather expensive. For sugar-cane in Barliados, however, and in

other islands where the soil has to he kept rich in available

plant food, nitrate of potash has proved useful and possibly
economical because nitrogen l>eing required as well as potash,
the planter has in this manure two essential elements in

a readily available form. Owing to the richness of nitrate of

jwtash, its jjurity and complete availability, it is necessary to

use only small quantities per acre, for example J-cwt.. which
is significant as regards freight.

The usual guarantee for nitrate of potash is 17 per cent,

nitrogen and 40 per cent, of potash, the unit prices for which
are quoted at 14.s. 6rf. and .3s. 9i/., respectively.

GROUND LIMESTONE.
AVhen discussing the sulject of liming, confused ideas

are oi-casionally met with in regard to the question of

limestone versus slaked lime or quicklime. Perusal of an
article in the Journal of Af/riculture, of Xew Zealand

(Ai)ril 20, 1914), will show that all the good effects resulting
from the employment of quick or slaked lime on the soil

may lie produced with greater safety by ground limestone.

The etiective nature of ground limestone naturally depends to-

a large extend upon its mechanical condition: the finer the

crushing the better the results. Chemically, limestone, like

lime, is alkaline, and tends to destroy the stickj- nature
of soils. It further supplies a base for the formation of

nitr.ites in the soil and liberates potash from the insoluV'le

soil silicates and prevents j)otash fertilizers from passing into^

an unavailable condition. Limestone furthermore has

a favouralile infiuencc on the availaV>ility of phosphate^ in

the soil.

In the article referred to, mention is made of the fact

that material containing limestone may also contain a high

percentage of clay or other so-called impurities. It is quite

possible that under some conditions these impurities are an

advantage, as for instance, when limestone is to be added t«

light soil. As regards the amount that should be applied per
acre, experimental work in England and America indicates

the reversion to the old-time custom of applying limestone in

large rather than in small cjuantities at a time—by the ton

rather than by the hundredweight. Two tons of limestone

per acre is said to be the smallest amount that should lie tried

on an experimental scale at first. It may be nrited here that

in the case of very tenacious claj's, it may be found advisable

to begin with a dressing of quicklime because the action of

this substance is more active than that of limestone.

There is a call in Xew Zealand for more experiments
with lime: it is suggested that demonstratio}i plots should

be laid down to show the relative eflicienc^' of ground lime-

stone of varying grades of fineness, and therefore of varying

cost; to show the eftect of varying quantities: varying methods

of application: caustic lime in varying forms: the effects of

these in combination with phosphates on various crops, and

so on. In these as in all other manurial experiments, a number
of years will be required before really decisive conclusions can.

be drawn as to the beneficial effects derived under the various

conditions.

It may be added that in the West Indies also similar

experiments are wanted, and in coimexion with this require-

ment the reader is referred to an article that appeared

recently in the Agricultural News, Vol. XIII, p. 226.
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FRUIT m FRUIT TREES.

COCO-NUT EXPERIMENTS IN CEYLON.
Ill the West Indies there is at tlie present time a consid-

erable want of accurate information coni-erning the manuring
and cultivation of coco-nuts. Such information, to some
extent applicable under West Indian conditions, is contained

in Bulletin No. 10 of the Department of Agriculture, Ceylon,

entitled, Coco-nuts; E.xperimeiits at Peradenyia. The trials

which this Bulletin describe.s constitute a continuation of

those dealt with in Bulletin No. 2, published in December

1912, and bring.s the result.s of three years' experimenting

up to date. The work has been concerned principally with

the question of manuring, and the coco-nut.s that received

the treatments were all old, growing on a quartzy loam at

an elevation of about 1,600 feet and situated about 51 miles

from the sea in a direct line. The average rainfall in this

di.strict Is just over 83 inches, but the precipitation varied

fro'u 62 inches in 1908 to 120 inches in 1913. The climate

is hot, and February to August are usually the dry months,
wlien the soil becomes hard and unworkable. It will be

.seen that the climatic conditions ditTer from those under

which large areas of coco-nuts are grown in the West Indies,

liut the results will no doubt be to some extent applicable
under condition.s obtaining in Trinidad and British Guiana.

The chief object of the e.xperimeiits was to ascertain

how far old coconut palms can be improved by means avail-

able to most cultivators. Also the effect of the chief

manurial constituents alone and in combination on the

development and formation of nuts.

In reviewing the results olitained it may be stated first

of all, in order to indicate the general value of these experi-

ments, that those trees which I'eceived no treatment of any
kind showed a gradual falling off in yield.

Plot 1 in the manurial experiments received common

salt, and the number of matured nuts per pound .steadily

decreased, though the number of nut.s per candy of copra wa.s

found to Ije very high, namely 1,900. The percentage of

oil .showed some falling ott',
and it is concluded that

salt alone as a manure for coco-nuts has apparentlj' not

that value usually ascribed to it On plot 2, sulphate
of potash was used. Here the number of matured nuts

per tree .showed some increase and the number of nuts per

candy of copra was high, l)ut there was a falling oW in the

percentage of oil. The fronds of the palms looked more

healthy than those on trees which had lieen treated with

common salt. One of the most disappointing plots in these

interesting trials seems to have been that which was dressed

with nitrate of soda. The palms still showed weak, yellowish,
and small bunches of nuts. The percentage of matured nuts

to flowers fell off heavily, but the numlier of nuts per candy
of copra still remained very high. Plot 4 was dressed with

phosphoric acid at the rate of 200 Hi. per acre. The palms all

looked healthy and vigorous as a result of this treatment and
.showed a marked improvement. The number of matured

nuts per tree increased, )jut the percentage of matured nuts

to female flowers fell nearly 10 per cent. In the green man-
ure plots (No. 5) the percentage of matured nuts to

flowers exhibited a falling oft', and as this manure mixture

supplied all the chief mineral constituents required, it is

believed that the high proportion of immature nuts is

proljably due more to climatic ett'ect.s than to want of plant

food; but this point reijuires further investigation. A marked

improvement in the appearance of tlie trees and some improve-

ment in yield per tree was obtained by digging in green
manure with basic slag and sulphate of potash. In this plot
the percentage of oil increased, which did not occur in the

case of the previous plots; but the nuts were small.

.\ very interesting form of treatment was that employed
on plot 8 where tlie soil was ploughed twice annually. Here
the number of matured nuts per tree increased from 29-2 in

1911 to 44 'o in 1913—the most satisfactory increa.se of all the

plots. The number of nuts per candy of copra was, however,
the poorest of all—a fact that is difticult to explain. The

percentage of oil fell slightly. Soluble manure was applied
to plot 9 and gave fairly satisfactory results. In plot 10, to

which lime was ajiplied at the rate of 300 lb. per acre,

followed liy tlie general mixture of plot 5, there was no very
marked improvement. In the next plot the green dressing

Teplirositi purpurea (for some time under trial in the AVest

Indies) was dug in with basic slag and sulphate of potash
with unsatisfactory I'esults. Cattle manuring practised in the

case of jilot 12 gave fairlj- satisfactory results, the fact <)f

most interest Ijeing that there was a considerable increase in

the percentage of oil.

The control plot No. 1 4. which was unmanuretl, is

naturally of special interest in considering the results of tliese

experiments. It showed a distinct falling ott" in yield oi

matured nuts from 30'6 in 1911 to 25 in 1913, and there was

very little increase in the total amount of flowers and the

percentage of matured nuts, which were .small. But the per-

centage of oil increased from 50"5 to 64 per cent, in 1913—
an observation of some interest. Plot 15 was also used as

a control. In this case also there was a fa.ling ofi' in yield.
A comparison of the number of matured nuts from the

manured and lailtivated plots and the unmannred plots

respectively, since the experiments were begun in 1911,
shows that the unnianured plots yielded rather more than the,

manured plots the flrst year, and then steadily decreased, the

only manureil plot falling otf in the .same way being No. 1

manured with oOO lb. of common salt per acre per annum.

The results of these experiments will be more valuable

as time passes, but meanwhile they tend to show tliat:

(1) 'Dlougliing twice a year is as beneficial as manuring';

(2) 'tying cattle in 1911 and 1912 had an immediate ettcct

lasting over two years, no cattle having been available for

tying in 1913"; (3) 'the application of a soluble mixture twice

annually and a general mixture annually iirodui-ed a steady
increa.se maintained during 1913'; (4) 'green manure with
basic slag and sulphate of potash showed a marketl improve-
ment, which, liowever, was not fully maintained during the

wet season of 1913'; (5) 'the application of salt or nitrate of

soda has had no beneficial effect during the three years' experi-

menting'; (6) 'no treatment of any kind results in the gradual

falling ott" in yield'.

A critical examjnation of the numerical results raises

several interesting j)(,nnts that undoubtedly recjuire further

investigation, one of the most curious being that whilst the

total number of mature and immature nuts increased annu-

ally, the proportion of female flowers that produced mature
fruits showed a steady decrease during the same period.

Appended to the interesting information abstracted aliove

are the tables containing figures to show the amount of ferti-

lizers applied and the various yields of nuts and flowers in

detail. This is well worth careful reference by those who
are concerned with the cultivation of coco-nuts, and the

publication under consideration may be .said to contain

valuable and fairly conclusive information, which is some-
what rare at the present time in connexion with coco-nuts.
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VETERINARY NOTES.

GENERAL CONCLUSIONS REGARDING
THE INTRADERMAL METHOD OF
TUBERCULIN TESTING CATTLE.
Tuberculosis appears tn he iuerca.sing ainoiigst livt?

.stock in Calitiirnia. Accordins^- U< Bulletin No. 248,
i.ssued by the University of Calitiirnia Press, vigorous
efforts are being made to eliminate the disease b}'
means of tlie tuberculin test and. what is of special

importance from the best Indian point of view, the

intradermal method of applyiny this te.st rather than
the subcutaneous is being successfidly used under the

hot climatic and other conditions obtaining in the

Southern States.

The intraderniul iiiethml of tul.iTciiLiii testing cattle a.s

first iipplied In' the French investigators Moiw-su and Mantoii.v

and as used under California conditions by Ward, Baker,

Longley, and others has many aflvantage.s over the usual

method. Since the reaction to tuberculin when injected

intradermally depends upon a swelling at the point of injec-
tion and not on a ri.se of temperature, it i.s to be preferred to

the subcutaneous under all conditions that are liable to

modify the tuberculin temperature curve, such as unusual

surroiuidings, very hot weather, or fatigue from a long
journej-. It can be satisfactorily applied to young calves and
wild range cattle and is especially useful in testing cattle

during the hot season in the interior valleys of this state

under conditions that render the subcutaneous method of

testing unsatisfactory. It excels the subcutaneous meth<><l

in ec^inomj- of time, labour and materials.

From mu- observations in applying 4,926 intradermal

tests, including retests, to 4,001 head of cattle, 1,614 of which

reacted, the results being checked liy 1,000 subcutaneous
tests and 341 autopsies, we conclude that under average dairy
conditions the intradermal eipiais the subcutaneous method
in accuracy, pro\ided a ")

pel' cent, or stronger, solution of

alcf>holic preci|)itated tulierculin is used and the test is per-
formed liy an experienced operator, ^^'e do not advocate the

.sulistitution of the intradermal for the subcutaneous method

by a veterinarian until he has licconie skilled in its use liy

practice and observation. The practitioner can easily accom-

plish this in the routine of his work by applying the two
tests simultaneously. Such a procedure cannot injure the

accepted subcutaneous method in any way, although it niav

modify the local intradermal swelling to some extetit.

Tuberculous cattle usually react thermally, as well as

locally to intradermal injections, e\en when ver}' small doses

of tuberculin (1 to 10 milligrams) are used. If temperatures
are taken at two-hoitr intervals from the eighth to twentieth

hours following the intradermal injection it will be found
that most of the cattle which react locally A\-ill also react

thermally.

Since neither the intradermal, the subcutaneous, nor

the ophthalmic method will detect every case of tuberculosis

when applied independently, the maximum number of

reactors can only be detected hy applying the combined
tests. This may be done by applying the intradermal and
subcutaneous tests simultaneously or by administering the

intradermal test alone and retesting all of the non-reactors

after an inteiwal of at least seven days. The ophthalmic test

may also be advantageously combined with either or both of

these tests. The ophthalmic test alone is unsuitable for u.se-

under the average California dairy conditions, except when
only a few animals are to lie tested and they can be kept
confined under shelter. For official tuberculin testing where
a high tlegree of efficiency is necessary a combination of the-

three tests would be desirable. The intradermal method is

especially adapted to the testing of swine.

FOODSTUFFS AND STORAGE.

A New Bean. -The food value of Stiwlo'nun, pacliy-
loliiuiii lieans is dealt with in the Trinvlad <i.nd J'vhago
Bulletin for Jidy 1914. A chemical exanunation showed
that these beans, which are marbled in appearance and are-

rather flat, and measure about 19 by 13 by 6-5 millimetres,,
do not contain poisonous .substances. This re.sult was con--

firmed by feeding experiments -with guinea pigs. As regards
nutritive value, the .sample under consideration was found to-

be scimewhat superior in feeding value to French, Lima or

Java beans, and that like these beans its nutritive properties
are principally due to a high content of carbohydrates and

proteins. Owing chiefly to its low percentage f.f fat, its

value is considerably less than that of .soy beans. An inter

esting comparison was made between beans of Stizolohium

pachi/lobium and Stizolobium aterrimuni (Bengal bean), both

grown on the same estate in Trinidad in the same season.

The two species jdeld beans which are almost identical in

the tpiality and ipiantity of the constituent substances. But
the interesting point is brought out that the Stttololiiuin

jmcht/lohium bean is slightly preferable, principally on
account of its larger size. Since the skins or testas are of

a similar thickness, the larger beans give a meal containing
a smaller quantity of indigestible crube fibre, which is almost

entirely derived from the skin. This latter fact is of consider-

able commercial importance not only from a nutritive stand-

point, but also as regards the appearance and palatability of
'

the meal. It will lie remendiered that a sample of Stholuhium
aterrimum meal recently exanuned on the London corn

market was connnented on with regard to the speckly appear-
ance produced by the pieces of black testa, though the

product, on the whole, was very highly conunended.

According to the Han'aiinn Forester and A</riculturist,

June 1914, to keep sweet potatoes in good condition they
nuist be well matured before digging, carefully handled, well

dried or cured, and kept at a uniform temperature after they
are cured. It is necessary in storing the tubers to have the

outsides perfectly clean. It would be interesting to carry
out experiments with a view to determining the value of"

fonnalin and other disinfectants in the storage of tubers in

the tropics.

The process of drying bananas which constitutes an

industry of importance in Jamaica and Mexico is referred to

at some length in the Queensland Agricultural Journal for

July 1914. It is stated that Queensland is concerned only
with the sun drying of bananas for which the climate is

particularly suitable. In parts of Mexico where the climate

is very dry, the ripe fruits are exposed to the sun till the skin.

begin.s to wrinkle. They are then pealed, and again exposed.

until an efflorescence of sugar appears on the surface. They^
are then pressed in masses of 2') tt). each.
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COTTON.

WEST INDIAN COTTON.

Messrs. Wolstenhwline and Hollaml. ijf Liverpool,
write as follows, under date August 2-5, 1914, with refer-

ence to the sales ot West Indian Sea Island cotton:—
Since our last report sales of West Indian Sea Island

cotton are eonfirmed and cnntiiied to IG bales of St. Vincent

at lG(f. to 17rf.

Owing to the war, this growth is at present quite
uns deable, except at ridiculously speculative price.s. We are

afraid that it will be a considerable time before the market

will be established again on a proper basis, as, not only are

the mills which use Sea Island yarn situated in France

anil Belgium in the region of the present hostilities but

tlicre will be a tendency not to use any luxuries, and we
therefore think that lace will suffer as uuich as any article

of this class. We see no hurry for planters to push their

new (Top forwiird, as there is no possitile enquii'y here at the

pr;^-<ent, and planters will prol^ably be able to hold their

cotton in the West Indies at less expense than if consigned
to England. The only otter which we have obtained since

the war is 12'/. per It), for several hundreds of bales, all of

which wei-c selling a few months ago at prices ranging from

15r/. to 20/.

NOTE ON NEW COTTONS.

According to the B^iUelin of Mi>ciill.(i iieous Information,
No. o of 1914, published by the Royal Bcjtanie Gardens,

Kew, a fine series of specimens of Cauto cotton had lieen

received from Jamaica. It is derived from a tree which

is found wild in the Cauto district of Cuba. ilr. W. Harris,

Superintendent of the Public Gardens and Plantations,

Jamaica, who foi-warded the specimens, says that the

plant is a perennial, and according to present informa-

tion is likely to ))rove of considerable agricultural

value for cultivation in di-y districts, of the Tropics. The

2 acres planted at the garden contains plants which are only
six months from seed but are now laishes up to 10 feet high.

In Jamaica the areas which are at present under trial with

this plant in various parts of the arid southern districts aflbrd

evidence that in spite of the drought that has V)een experi-

enced, these cotton liushes are likely to produce crops
estimated to yield at least 1,200 It), of seed-cotton per acre,

and as this cotton has been sold at prices varying from 18c.

to 20c. per lb. in the American markets, it will be seen that

the Cauto cotton is a plant of nmch promise for lands that

are now producing nothing but shrub.

'The specimens sent [to Kew] agree in most of their techni-

cal characters with Gofsi/piiini brasiliense, Macf., from which

they ditl'er, however, in the seeds being free from one another.

In view of the statement that C 'auto cotton is wild or semi-

wild in south-eastern Cuba, it may possibly represent the

wild stock of //. /irasiliensf. and lining regard to its close

agreement with that species, apart from the free seeds, it lias

been provisionally named (ioffi/pimn hru.-iliense, var. apof-

permum, Sprague (var. nov. ), as it seems tlesirable to have

a definite name for such an important econonuc plant. At
the .same time tlie |)ossibility of its being a hybrid of

G. irasiliciite witli scmie other species cannot be entirely

excluded.

'The study of its behaviour under cultivation may
perhaps throw light on this point.'

DOMIXICA: REl'ORT OxV THE A tiRWULTVRA L
DEPARTMENT FOR THE YEAR ENDING MARCH
SI, lUll

In issuing this report certain improvements in the form
have this year been introduced; namely, single headings
inimediately under the number of each page, and a taljle of

contents on the first page. This should facilitate reference

considerably.

The general maimer in which the infrjrmation is pre-
sented is similar to that adopted in previous j-ears, with the

exception that the work in connexion with the cacao phjts
and the newly established lime cultivation plots is pufjlished
as an appendix: in this section, also, is lirought together
information on agricultural education in Dominica.

Revii.'wing the pulilication fruni tht- l^eginning, the first

section on work in the gardens and observations i>n plants con-

tains many facts of local interest, especially that concerning the

identification of a leguminous tree which is common aloiii; the

banks of the Indian River at Portsmouth, and whidi pruves to

be fterocarpui ofUdnulu, Jaccpiin. A note is given on the

trees that have flowered in the garden for the first time last

j'ear, and a list of interesting plants added to the collection

during the same period. The next section, referring to the

work done in the nurseries, describes the experiments with

budded oranges, and shows, as regards plant distribution, that

although the numljer sent out was not ijuite so large as for

the previous year, nearlj' 60,000 plants were distributed

diu'ing the year under review, most of w'hich were lime plants
for estalilishing plantations in various j):u-ts of the island. In

the portion of this section dealing with plant importation,
reference is made to Aleuritea F>rdi', the wood oil tree of

China, an<l it is considered probal)le that this tree will not be

found to thrive well in Dominica. Mention is also made of

a newly imported Sapucaia nut, and the Shea Ijutter tree,

attempts to raise plants of which have not in the past proved
successful in I^ominica but concerning which some success has

now to be recorded. It is noted further that Hedychiiud,

coronariiitii, a source of material for paper making, oecurn

connnonly in Duminica, and that ibuing the year a single

specimen of the (lutta percha tree was received from Kew.

The plot experiments at the Botanic and Experi-
ment Station are dealt with in the next section, which
contains amongst other matters the results of the

tapping of Castilloa elasfica up to date, and an interest-

ing note concerning an investigation into the grasses of

Domiiuca. Up to the present time forty-one species of

Dondnica grasses have been identified as a result of the

work of ^Ir. A. S. Hitchcock, Systematic Agrostologist of

the Uiuted States De])artnient nf Agricidture, and the .Assist-

ant CuraHn' in Dominica, who collected the sjjecimens. The
main portion of the section under review deals with the

budding of cacfto. The Curator's views on this snl)ject would

seem to be well worth careful considci-ation by planters and
others interested in the establishment of cacao estates. The

n(!cessity for research as regards .selection of budding material

is pointed out, and
'

the general advantages of budding
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iiiid gi-afting, ivs|)LXtivuly, are disciissftl in detuil. Tliis

jMit of the reprn-l lia.s Iit'i-n coiisiiltTL-d of .sufKcieiit interest

to ju^-tifv it.s iv|)rorhu,'tion in tlie W'c-J. Jii'Ikih /luHrftn,

Vol. XIV, N^o. 3. \vl)icli ifi shortly to lie issue 1. It i-- there-

fore iinnece.ssary to inaUe further retireneeto it in tlir presi-nt

review.

It is always a satisfactory feature of the Doniir.iea

Animal Keports llial one of the smallest sections is that deal-

ing with in.seet and fungus pe.sts. Dominica cro[)s are

reniarkalily free from the attack.s of ])arasite.s, and last year

the only matter ft any moment was the revival of the pest

attacking oranges. It seems that this can l>e kept under

control by the employment of ar.senate of lead.

Since lime < ultivation is the principal industry in

jlominica, it is to he expected that the section dealing with

[jrogress in the chief industries should be coinpo.sed jirinci-

l)ally of information dealing with the production of lime.juice

proilucts. The lime crop for the past five years has continued

t'.' increa.se .steadily, and it is also to be observed that the

e.\])orts have also grow n. During the year there was a con-

siderable falling off in the exp:irt of raw lime juice owing
to the fact that a decreased dcncuid e.visted in Canada.

IJeference is made in a reix>rt to the alleged adulteration

f)f West Indian lime juice in the Dominion liy the addition

of water and of dye. It is unnecessary to add that this

adulteration was practised outside Dominica. Some con-

sideration is given next to the keeping (pialities of lime juice

and it is shown that tinder equal condition.s a weaker juice

will deteriorate at a more rapid rate than a stronger one.

Compared with 1!)1"_' there was a consideralile increase in the

ont|)Ut of citrate of lime, but the i)roditction is still below

that of the years 1 9 10 and 1911. Tlic trade in fresh limes

crmtinues to expand. As regards otto of limes, jjrices have

continued to range at a high level, though the market rates

for distilled oil of lime ruled low. The following talile will

be of interest, showing the exjiorts of lime pri^lncts from

])onnnica during 191."?:—

I'rotluct.
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ing Lane, E.C. The complete list of Agents will be

•found iin page o of the cover.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number deals principally with

Yeterinary legislatiim and con.stitutes a continnatiun

of the editorial in the last issue.

(Jn page 2!tl will be found an article of consider-

able interest dealing with potash manures, the supply
uf which has been cut off owing to the situation in

Europe.

Useful and instructivr information dealing with

the effects of iiiannros on c<ieo-nuts will be found on

page 2! 1 2.

( )n page 2!)4, the I'occntly publishc<l Annual Repoit
on the AgriciUtural Di'paitmrnt. Dominica, is reviewed.

Forests and Floods.

Under this heading a letter in Natu.re (July KS,

1914) discusses the significant circum.stance that tilled

soil absorbs more rainfall than earth that has laid

untouched. As an experiment, water was poured into

soil containiMl in pots consisting of two series: (a) in

which the .soil was consolidated, (b) in which the .soil

was lii-oken up and loose. It was observed that the

water entered the soil of the undisturbed pots moi'u

slowly than the other, and that the water moi-e (juickly

passed through the soil in these pots than the other.

After having taken necessary precautions that the soil

had been entirely wetted throughout, the ])ots were

weighed and showed that the disttu-bed soil held a much

greater amount of water than the consolidated soil.

It may be asked: What connexion has this with

forests and floods:' In the letter under consideration,

it is maintained that the soil in which trees are grow-

ing is looser than that which is bare: consequently it is

in its best condition for absorbing and retaining the

rainfall. It is maintained further that the decaying

\egetation on the surface under trees has al.s<:i a bene-

ficial effect, as it absorbs water and acts as a iiudch,

preventing drying.
It would seem to us that the conditions obtaining

in the 2»ts are not perfectly comparable to the charac-

ters of a forest or bare hill-land soil. The presence of

a coveting of decaying vegetable matter in the forest

introduces foctors not involved in the pot experiments.
The main point brought out, however, is illuminative,

and Well worth bearing in mind.

Important information eoncei'iiing Canadian sugar
duties is given on page 2!I7.

Insect Notes, on jiage 2!i.S, describe the habits of

the Barbados Acrobat .Ant.

The second article on agi'icuituial creilit ni India

appears on pages 2ilS and 2li!i.

The effect of grass on the growth of fruit trees is

dealt with under Fungus Notes, on page 302, owing to

Ahe importance of the pathological a.spect of the subject.

New Kinds of Motor Ploughs.

Several interesting forms of implements were

exhibited at the General Agricultural Show, Paris, 1!)14,

and the more noteworthy of these are briefly described

in the Monthly Bulletin of Agricultural Intelligence

and Plant Diseases for June 1SI14. Amiots Motor

Plough which seems especially worthy of remark is

an implement in which the plough is situated

behind the motor and the three-furrow Flemish shaivs

can be lifted by a kind of crane worked by the motor

itself: thus one man can drive and work the whole

machine from his seat. In the case of another plough the

shares are placed at the side of the frame between the

steering and driving wheels, so that the plough is

pushed instead of being hauled. One man seated

above the middle of the frame is sufficient to drive the

machine. It is built in two sizes, l(i to 2(1 h.p. and

40 to .50 h.p. The engine of the Amiots motor plough
is 40 h.p. An improvement not connecteil with motor

plo\ighs particularly, but which is well worthy of

connnent is the movable equilibrium counteiweight
which is known as Bajac's invention. Planters know
that it is extremely fatiguing for the ploughman, when

using the heavv two- or three-furrowed, double Flemish

ploughs, to tm-n them round at the end of the furrow.

In ordei- to obxiate this drawback. Bajac fits a sliding

cast iron weight on to a horizontal bai' attached to

the forepart ot the plough. By moving this weight
the ploughman is more easily able to manipulate the

implement in the ways referred to.



Vol. XIII, Xo. 323. THE AGRICULTURAL NEWS. 297

A siiuu'what nnii.--ual tVinu'^uC iiKitnr plough is

ileseiibed in tht:- Jourrxil of Agricidture "f New
Zealand tor Aj)ril 11II-1-. The machine ivtViivil to is

the latest iiKidel <it' the Wyii's motor plough. This

machine differs t'roui most in that there are only two
wheels for carrving the frame ami engine. In tact the

implement strikingly resembh's in general appearance
an ordinary plough, fjr it possesses stilts which are

handled with the object of guiding the machine by the

ploughman in the usual way. It would seem that the

machine under consideration is nmch more likely to

prove a practical succes.s than the more cumbersome
;»nrl intricate appliances which endeavour to dispensi?
entirelv with the skill of the agi-icultural laliourer.

Agricultural News Market Reports.

We regret that the disturbeil trad<- ciindii ions at

present existing have intei-fered with the publication of

euirent prices for West Indian products. For many
})roducts on the London markit no ijuotations are

given, whilst .Messrs. Gillespie Bids." r<'port from New
York has not been received.

In Uarliados owing to legislation pi-ohibiting the

txportatiou of liiodstuffs, the usual (piotations have not

been haniled in by Messrs. Jas. A. Lynch A: Co., Ltd.,

and Mes.srs. T. S. (Jarraway 6: Co.

It has been considereil advisable to allow the

unrevised figures to stancl, and it is hoped that it will

lie possible to bring the.se up to date in our next issue.

Canadian Sugar Duties.

The ( 'anadian Trade Commissioner (Mr. K. H. .S.

Flood) has furnished this Office with a schedule noti-

fving lecent changes which have been made in the

Customs' Tariff of Canada, on account <jf the war. Some
of the items affect products from the West Inilies, pai--

ticularly sugar. All sugar above No. l(j Dutch Standard

in coloin'. and all refined sugars of whatever kind testinu'

not more than iSS , were pi'eviously taxed 72c., !)."k'. and

9:k-., for British preferential, intermediate and general
tariff', rt'spectivelv. The.se duties have now been in-

creased to SI 52, *1!)8 and $l-!)8. It will be seen that

this constituti's an im])ortant rise, though it is accom-

panied by a consideral)le preference increase. The
West India Committee GircuJar publishei] the follow-

ing information received by cablegram from (Ottawa:
' On raw .sugar testing iHf the general duty i.s raised

from 57ic. to .'i?L87i, and a preferential from 40|c. to

§10."i|: and on refined sugar the genei-al duty is raised

from Si 0(1 to S2(l7 iiii'ti-renti.-d diit\ from .S4c.

to Sl(>:l'

The duty on lime juice has also been rai.sed. Lime

juice and fruit juices containing more than 25 per cent,

of proof spirit have been rai.sed from S2'-1'0 to .s.S'OO.

The above changes, especially those in regarfl to

sugai-, will doubtless affect the planter in the West
Indies, especially where the un-rchant buys sugar on
the basis of all co.sts included. It is obvious as well

that the Canadian ccjnsuiiier will ha\e to bear the burden
of a high retail jjrice, especially in view of the tact that
the shipment of white sugars from Europe to Canada
i.s entirely suspended.

International Commission on the Chemical
Analysis of Soils.

According to Xatwn tor August (i, lill4, a meet-

ing of the International Commis.sion on the Chemical

Analysis of Soils was held at the Forestry Research
Station, Munich, on April 23-4.

The first discussion centred round the ivlative

merits ofHilgard's method, and the members finally
decided to unite in their efforts to obtain a standard

method, and to investigate thoroughly the different

methods side by side for their particular lypes of .soil,

(ireat interest was shown in the discussion on the esti-

mation of the easily soluble .soil constituents. The
reniai'kable part about this discussion was that no
method involving the use of organic acids such as citric

acid was even mentioned. The methods of Hall and

Dyer, and the American official method, used almost

exclusively in England and America, resj)ectively,

appeared t<i be \ ery little employed on the Continent.
It was unanimotisly decided that for the jnupo.ses of
the Commission, members for the present should con-

tine their work of extraction with water and COo.
At the meetings in the laboi'atory a large collec-

tion of soils of Bavaria and other German States, as well
as from the colony of Togoland, were shown to tho
visitors.

The Utilization of Local Minerals.

An article in the Pliilippine Journal of
Science for February 1914, contains some sugge.s-
tive information in connexion with the manu-
facture of Portland cement from local minerals.

A simple type of horizontal stationary kiln is

desciibed, heated by a powerful gasolene burner
which seems very successful for the experimen-
tal bui'ning of cement. The residts obtained sh(jw

that the Philippine matei'ial examint'd, produced
good cement when u.sed in thi' ratios for .silica,

alumina, lime, and oxide of iron « hich are successfully
used in other countries. The quantity thus experi-

mentally pi'oduced was .sound and of high specific

gravity and tensile strength, and demonstrated that

Philippine minerals are well adapted to the niamifac-

ture of Portland cement.

'I'hese experiments prompt one to enquiie whether
it may not be equalh" possible to utilize the material

existing in the West Indies, capable of making Portland

cement: particularly in colonies such as Trinidad where
fuels such as petroleum and natural gas may serve as

sources of fuel.

In a more general but no less important way, the

investigation is suggestive as regards the manner ia

which the industries and welfare of a colony, other
than those pui'ely agricultural, may be advanced by the

existence of scientific institutions such as those associ»

ated with the University of the Philippines,
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INSECT NOTES.

THE ACROBAT ANT.
There i.s in Barbados a small blaek ant whiih often carries

its abdomen turned up over the thorax or, as it is commonly
descrilieil, it walks with its tail turned up. This is the

acrobat ant, which belong.s to the genus C'remastogaster.
Tliere are probably several species of ants of this genus in

the islands of the Lesser Antilles, and it may lie that the

small, shining, black one, so common in Barliados, occni's in

other islands. This ant does not invade houses, as a rule,

but is to be found on all out^buildings, verandahs, fences,

walls and palings, and trees, on roots and in the ground.
It will be found to have nests, that is, groups of ants

with larvae and pupae, nnder bits of baik on tree trunks and

wherever any pieces of board have been nailed together or

nailed to a tree. They live inside the .stems and branches of

dead jilants both fallen and standing, and are to be found

even inside living wood. They become so numerous in places,

that it is impossible to touch the jalants, vines, and trees, or

fences, etc., where they occur without getting a good many of

tlion.

The Kcrobat ant is not a stinging ant, but it is able

tf. inflict a feeble bite, and when one is suliject to the com-

bined bites of .several hundred of them at the .same time, they
are very noticeable.

It is not quite certain what this in.sect eat.s. It is

almost always to be found on plants infested with .scales,

mealy-luig and aphis, and these probably, in some manner,

provide them with food. They ha\-e also Ijeen oliserveil

gathered about any injury on a plant where sap was exuding
in such a way as to give the impression that they were

drinking it.

iSfime time ago a lime tree was ])nined and a cut left

without being tarred. This was about 1 to 1| inches in

di;imetei-, and should have healed over readily, but instead of

doing so it died Viack some 6 inches, and the cut end was

covered over with a woody material much like that of which

termites build their nests.

When this dead portion of tlie branch was cut

off and s|jlit opei;, it was found to be hollow at the

centre, inhabited by the acrobat ant, and there were

mealy-bugs inside. Examinations of this and many others

since, indicate that this ant is injurious to plants, chiefly

because it prevents cuts and wounds in the bark from

healing over. Perhaps the cambium at the point where callus

is being formed is an attractive food for the ants. At any

rate, they s-eem to prevent all wounds from healing over, and

in this way they are causing a considerable injury to trees

of all kinds.

In addition to the injury to trees, they seem to hasten

tlie decay of timber. When they occur in large numliers

in the joints of the timber in out-buildings, fences, etc., these

appear to rot more quickly.
It seems to be the general belief that the acrobat ant

has been introduced into Barbados recently. It has been well-

known for some fifteen to twenty years, but has become more

abundant, and perhaps more gentrally (listribHte<l within

the last few years. This is likely to be a difficult insect U<

contnil, for on account of its habit of living in small comnnnii

tics where the young are reared, it is not possible to treat the

nests .satisfactorily. In one instance, wheie a fair trial <>f

this method wa.s made, no good result was obtained.

Thousands of nests were destroyed by kerosene, but so many
of the same kind of nests were not found that the diminution

in numbers of the ants was very slight.

Poisoning so far has given no results. A tiial was made
of a weak poison .such as is used with success for the

Argentine Ant (s«te Ai/ricnltural News, Vol. X, p. .346).

This was a pc>ison bait of sugar and arsenic, but it did

not attract the ants. Fresh meat was quickly attacked

by them, but when this was boiled with a poi.son it was
not eaten.

Planters and others in these islands interested, should

make observations on the acrobat ants a-s to whether' they
are injurious to trees in the same way as the Barliados

species, and care should be taken not to introduce them into

any Ir.cality where they do not at present exist.

AGRICULTURAL CREDIT,

THE INDIAN CO-OPERATIVE SOCIETIES

ACT, 1912.

The state of co-operative credit in India up to the

tiuu- of the passing of this Act was dealt witli in the

last issue of the Agricnltural Nnvs. The following
article, taken from the Monthlii Bulletin of ISocial unci

Efiinomic Intelligence, compares the provi.sions of the

1912 Act with those of the Act passed in 1!)02:—

Experience in the working of the earlier Act had shown
the desirability of widening its scope and amending some of

its detailed provisions. The .Vc't was accordingly repealed
an<l replaced by a new Act entitled 'The Co-operative Societies

.\ct. 1912', which came into force on .July 1, 1912. The
earlier Act is entitled 'The Co-operative Credit Societies Act,

1904', iind the ditlerence in the titles of the two Acts marks
the first change. The new Act |jrovides for the i-egistration

of any .Society 'which has as its oliject the promotion of the

economic interest of its memliers in accordance with co-oper-
ative princi])les or any Society established with the object of

facilitating the operations of such a Society.' All forms of

co-operation, therefore, are recognizetl, incluiling t'lj-nperative

credit. The distinction between urban and rural societies is

dropped, but the provision that agricultural credit societies

shall generally be founded on uidimited liability, is retained.

.\ new feature of the Act is the recognition of societies, th&

members of which are other co-operative societies, and a sharp
distinctiiin is drawn between s icieties compo.sed exclusively of

individuals and societies in which any one member is a regis-

tered society. The changes already enumei-ated, as well as-

some amendments of minor inqtortance, may be shown by

conq)aring certain clauses in the new Act with the corres]x>nd-

iiig cUuises in the i>ld, arranging the text in parallrl culunin.s.

.\ct 1904. Act 191:!.

siH-Tiri.i:.

An Act to pro\i(le for the An Act to amend the Law
constitution an<l control of relating to ( 'o-i.prrative So-

Co-operative Credit Societies. cieties.

CONSTITrTto.N OK SOCIETIES.

.\ society shall consist of Xo society, other than

tm or more persons al>o\'e a society of which a member
the age of eighteen years. is a registered society, .shall

be registereil under this Act

which does not consist of at

least ten persons above the

age of eighteen years and,
where the object of the so-
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(ii) ivsiiling ill the saiur

town or village ur in the siime

group of villages; or

(L) subject to tlie sanction

of the Eegistrar, consisting of

ineinliers of the same tribe,

class or caste.

I.IAlJII.nV OF

The liability of each nieni-

lier of a society for the debts

of the .society shall l)e as

follows:—

(a) in the case of a rural

sr)ciety such liability shall,

save with the sjiecial .sanc-

tion of the Local Govi^rn-

ment, be unlimited;

(b) in the case of an urban

society, such liability shall be

limited nr UHliniite<l, as may
be provided by tlie liy-lawsor

by anv rules niaile un<lcr

this Act.

ciety is the creation lA funds

to be lent to it,s mend)ers un-

less such persons

(a) reside in the same town
nr village or grouji of vil-

lages; ur

(li) save where the Kegis-
ti'ai- otherwise directs, are

members of the same trilie,

class, caste or occupation.

MK-MliKRS.

Provided that unless the

IjiH'al Government by gene-
ral or .special order (itherwise

diiects—
( 1

)
the liability of a .society

fif which a member is a regis-

terecl society shall b<- limited;

A society sliall make no

loan to any per.son other than

I niemlier;

Provided that, with the

consent nf tli<' llegisti-ar, a

.society may make loans to

a rural sncietv.

( 1'
) the liability of a society

of whi:h the oliject i.s the

creation of funds to be lent

to its members, and of which

the niajcprity of the members
arc agriculturists, and of

which no member is a regis-

tere<I .society, shall be uidim-

ited.

I:KSTI!|iT|oN on i.o.\xs.

A registered society shall

ni>t make a loan to any person

A siH'icty may deposit its

funds in the Government

Savings Banks, or with any
banker or person acting as a

banker, approved for this

purjKise by the Registi'ar.

unisioN ot

(!) Xo dividciiil cir jiay-

nient on account nf profits

shall lie [laid to a meud)er of

a rural .society, but all profits

made by such a society .shall

be carried to a fund (to l>e

called the reserve fund):
Provided that when such

reserve fund has attained

other than a member:
Provided that with the

genci-al or sjiecial sanction of

the liegistrar, ii registered

.society may make loans to

another registered .society.

INVKSTMKNT nl' I'l'NDS.

.\ registered society may
inxi'st or depo.sit its funds—

(a) in the Government

Savings Bank, or

(b) in any of the securities

spccitied in section 20 of the

Indian Trusts Act, 1882, or

(c) in the shares or on the

.security of any nther regis-

tered society, or

(d) with any bank or person

carrying on the liusiness of

banking, approved for this

purpose by the Kegistrar, oi'

(e) in any other mode per-

mitted liy the rules.

' I'ROKITS.

Xo part (if the fmids of a

registered society shall be di-

vided by way of bonus or

dividend or otherwise among
its members:

Provided that after at least

one-fourth of the net profits

in any year have lieen carried

to a re.serve fund, payments

from the remainder of such

profits and from any profit of

past years available for dis-

tribution maybe made among
the members to such an e.Ktent

and under such conditions as

may be pre.scribed by the I'ules

or bj-'laws:

Provided also that in the

case of a society with unlimit-

ed liability no di.stribution of

profits shall be made without

the general or special order

of the Local Government in

this behalf.

such proportion to the total

liability of the society, and
when the interest on loans to

members has been reduced to

such rates as may be deter-

mined liy the by-laws oi-

I'ules made under this Act.

any further profits of the

society, not exceeding three-

fourths of the total aimual

profits, may be distriliuted to

members by way of lionus.

(2) Xot less than nnc-

fourth of the profits in each

year of ati urlian society shall

be carried to a fund (to be

called the reserve fund) before

any dividend or payment on

account of profits is paid to

the members or any of them.

Both Acts give power to the Local Government, that is,

to each Provincial Government, to exempt any society from

any of the conditions laid down as to registration, and from

any of the provisions of the Act. The object of granting such

power of exemption is to enable tlie Act to lie extended to

certain societies already established in some of the Provinces,
and which differ somewhat from the type of society contem-

plated by the Acts.

The new Act contains a provision which jn-ohibit.s any
person other than a ri'gistcred society, from carrying on
business under any name or title of which the word

•Co-oi)erative' is part, which was not in use on the date of

the coming into force of the Act, without the .sanction of the

local Government.

The Act of 1904 is repealed, liut societies registered
under it are deemed to be registered under the new Act, and
their by-laws need only be altered or rescindetl in so far as

they are inconsistent with the express provisions of the new
Act.

A New Fibre Decorticator.—The advantages of

a new machine for .scutching sisal, Ha.x, hemp, ramie. Hibiscus,

jute, banana and other fibres are presented in the (Jueeiidand

A'jricultural Jownal for -July 1914. The machine is known on

the market as 'LaFrancaise', and it is stated that all informa-

tion may lie obtained from Mon.s. Y. Miehotte, 4.'5, Avenue

Trudaine. Paris.

The advantages claimed for this machine are very briefly

as follows: It is adaptable for all sizes of leaves or stems; it

can be set up to work in the field; it is not complicated in

construction nor doe.s it require skilled attention: the work

ijerformed is said to be perfect, rapid and economical, the

leaves or stalks are treated by direct attack, and the decorti-

cation is effected in one passage through the machine: the

leaves or stalks have not to pass through the lieaters several

times as is the case with other machines; and a peculiarity of

the machine is that no preliminary hand labour is required

to remove the leaves, as is often the case in connexion with

ramie. The motor power is economical.

'La Francaise' will treat about 2,700 Bb. of dried leaves

or stalks and 5,620 It), of green in a day of ten hours, pro-

ducing about 337 Iti. of dry fibre. Conseipiently it is equal
to decorticating in five days the crop of 2^ acres of hemp,

representing 27,000 fc. of stalks or leaves. The price of the

machine (at the works) complete is £58 10s.
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GLEANINGS.

Aixurdiiig to the Louisiana Planttr for Aiigu.st 8,

1914. Europe produces nearly 9,000,000 tons of beet sugars.

Alread}- up to the time of writing (August 8) Great P.i-itaiu

has taken srmie 200,(lOO tons from Cuba this season. i

The Louisiana Planter for August S, 1914, says tliat

during the season now ending Cuba has produced over

2^ million tons of sugar which has found better appreciation
as the result of the situation in Europe tlian was ever

expected.

It i> reported that some 83,000 tons of Philippine sugars
are on their way to the United States in British vessels,

coming through the Suez Canal, wliicli \\ ill certainly be

delayed in reaching their destination and may possibly be
diverted into other courses. {Louisiana Planter, August 8,

19U.)

Under the heading of An Unknown Colony, the Morn-
imi Post (Jn\y 14, 1914) refers to the need for advertising
the latent resources of British Honduras. It is maintained
that an immigration scheme is needed, and the larger invest-

ment of capital is also held to be justified by the veiy
t'luaVile nature of the native products.

According to the India Rubier Journal f(.>r August 8,

1914, a possible efl'ect of the present situation in Europe will

be to render difficult the financing of rubber plantations,

])articularly as regards the regular payment of labour. As
regards German plantation interests, these are disorganized

owing to the impossibility of getting through communica-
tions and cash.

The official programme as well as the majority of the

paper* to be read at the Tentli International Veterinary C'on-

gress, London, have been received, but since tlie meetings were
to be held between August .3 and 8 it is proliable that the

proceedings were cancelled. In the next issue of the Aqri-
cultural Nevis, those paper.? bearing upon tropical veterinary
hyariene will b" !V'*-ed.

The /Hf/i(( Euli/ter .Journal iov -Tuly 18 and 2."). 1914 pub-
lishes abstracts of several important papers read at the recent
International Ruliber Exhibition. These include the determin-
atiftn of bitumen in_ ruV>ber mixing, wild and plantation
ruViburs, the intluenee of temperature on the ph^'sical'

properties of rubber, the effects of ashes and alkslis in rubl.ers,

lialloon fabrics, and proteids in rubber.

An interesting letter, and comment on the .same, appear
in the Louisinna Plant'tr for .July 11, 191 4, showing the origin
and the date of the introduction of the polariscopic test of

.sugar. This occurred on March 1, 188.3, and from that date
the higher grades of sugar were imported in largely increas-

ing (piantities, a proceeding which was previously prohibited
).v till- I>utch colour standard test.

It is stated in the Journal of the Roi/al Society of Arts,
for August 7, 1914, that experiments have been conducted
in Japan with a view to producing camphor of commercial
value from leaves and brani'hes of the camphor tree. Exper-
iments have been carried on for some time, but on too .small

a scale to ascertain the commercial possibility fif the process.
Four hundred pounds of leaves ai-e reipiired to produce 317
ijallons of distillate.

The latest official handbook of New South AVales has
been received from the Ennnigrants' Information Office.

London. The section dealing with agricultural resources

shows that the tropical crops cultivated in this State include

tobacco, sugar-cane and citrus fruits. Owing to the

cheapness of labour in other sugar growing countries, the

production of this product in New South ^\'ales is not a*

profitable nor as extensive as it was.

A very interesting and gi'aphic descri])tion of the Gold
Coast and its dependencies appears in United Empire for

Augu.st 1914, in the form of a paper by His Excellency
Sir Hugh Clifford, K.C.M.G., Governor of the Colony. In
a discussion which followed the reading of the paper,
Profe.ssor Dunstan, Director of the Imperial Institute,
observed that over one-fifth of the world's supply of cacao
was produced by tlie Gold Coast, and that that was only
a beginning.

According to the South African A;/riculfural News for

.June l-"), 1914, en(|niries made recently by the Mauritius
( Jovernnient have shown that 7-5 per cent, of the estates use

the whole of their nrolas.ses on the land while nearly all the

rest use a part. Only one estate replied that it sold all its^

molasses, and as over 41 per cent, of the cane crushed last

crop was purchased from planters, it follows that those

forty-six estates returned to their land sonsideralily more
molasses than was produced fi-om the cane grown ou it.

The world's record for the output of sugar for any one

factory is held by Chaparra in Cuba which has brought its

1913-14 crop to a do.se with a production of slightly above

(511,000 bags, or 87,300 long tons of sugar, polarizing very
close to 96. The Louisiana Planter {Angnut 1, 1914) says
that this will most likely stand in no grave danger of being
passed for some time to come. As a matter of fact the case

just quoted is only one of the several reconls that liave been
made in Cuba on the 1914 crop.

A note in the Gardeners Chronich for .July 11, 1914,
states that pollen can be preserved by cold storage, and tliat

it keeps best if it be protected from an excess fif nK)isture.

For pre.serving pollen for hybridization purposes, the follow-

ing procedure is recommended: In a small cylindrical glass
tube place a few grains of dry calcium chloride, and cover

with a thick wad of cotton wool. Put the ripe pollen in

a small thimble made of flexible cardboard. Cork the tube

and keep it in a cool place
—if possible in cold storage.
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STUDENTS' CORNER.

DYNAMICS OF A PLOUGH.*
Tlu' (lirec-tii)ii of tlic various fori-fs at work in <lra\viiig

ami resisting tlio plough are in general little nnilerstond.

The result is that, though a plough is one of the siniijlest uf

machines, iniplenient makers have jirohably more trouljle over

the ploughs tliey make tlian they have over all their line.s of

maimfacture. These troubles are umltiplied by the great

(livergeneo in .soils, as to l>()th type and condition, to be dealt

with, the varying depths and widths nf fuirows ploughed, and

by the different methods adopted for the yoking of the horses

and the variation in number of these emiiloyed.

Fig. ').

In endeavouring to explain the dynamics of a plough
I shall in the first place, for the sake of sim]jlicity, deal with
a single-furrow lever plough of the New Zealand type, liaving
three wheels, and shall assume that it is being used in

ploughing lea land in gooil, tirni condition, and that the

funv.w is 1 1 inches wide l)y 61 inclics deep.

A phrtigh may l>e considered as a kind of a planing toul,
the share and coulter forming the <'ntters, the.se sheariiig off

from the ground a rilibon of sciil the furrow; the mould-
board and the upper .surface of the share combined forming
a twisted wedge whereby this ribbon is rolled over, firstly on
its lower right hand corner until it has completed a quarter
of a revolution and reaches the vertical po.sition as shown in

Fig. 5, and secondly, l)y rolling it .still further over upon what
was originallj' its right-hand upper corner till it lies at an

angle shown in Fig. 6.

Fl<:. 6.

The i-esistaiu-es to the al)ove work are many, but the

three principal are: (1) that of the coulter making the

vertical cut; (2) that of the share cutting off the .sole of the

furrow; an<l (.3) that of the mould-bdard, which lifts, .stretches,

and rolls the furrow over until it falls by gravity into its

place against the preceding furrow at the angle incidental to

its deiith and width.

The circular coulter, having to

roots near the surface fi-oin the .solid

the plough when at work by an

nt through the tough
opposes the advance of

upward and liackwaid

thrust. The proportion of the total draught of the plough
reipiired to overcome this resistance (resistance =:a force

acting in opposition to another force) is probably about
20 per cent. The share is also a cutting-tool, but as in this
case it is 6i inches lielow the surface it meets with fewer roots
than the coulter. In addition to cutting the .sole of the furrow
the share acts as the advance guard of the 'twi.sted wedge' and
it has to lift about 50 per cent, of the weight of the furrow
some 3i iivches or -f inches until it reaches the forward
end of the mould-board. The .sliare opposes the advance of
the ijlough when at woi-k liy a thrust backwards, downwards,
and to the right. A fair estimate of the share resistance is

40 per cent, of the total draught, leaving another 40 per cent,

to the mould-board in raising, twisting, stretching and push-
ing o\er the furrow. The mould-board's pressure in opposi-
tion is backwards, downwards at the front, and to the left

throughout the remaining length. The.se proportions are
estimated only; there are no means of separating them to

ascertain their actual amounts. Their relative amounts will

vary largely under different circumstances.

This article will be continued in the next issue of the

Aijricultural Ne>"s.

Questions for Candidates.

1>RELIMINAKV QUESTIONS.

(1) \Vhy is the .soil round a tree, under ordinary <.'on-

ditions, higher than the surrounding soil?

(2) Why does recently germinated corn possess a sweet
taste?

(3) How do pod-bearing plants help to enrich the .soil

in nitrogen?

INTEE5IEI>I.\TE QUESTION.S.

(1) De.scrilie the structure of any root that you have
examined.

(2) Give an account of the exports of the colony in

which you live.

(3) .State how you employ published agricultural
matter in <'onnexion with your work.

KIN.\L liUESTIONS.

.f the employment of(1) Give your exjicrience

a nur.sery on an estate.

(2) From a consideration of the imp.irts of the colony
in which you live, sh(nv how the conditions may be improved
by a greater local production of useful foodstuffs.

(3) Di.scuss the n.sefnlne.ss of agricultural literature to

the planter.

*Froni the Jouiiiul of AgrioiUuie of New Zealand for Jum
20, 1014.

The Rlwdesia Aijricultural Jaiirnal ior .Tune 1914 eon-

tains an illustrated account of a maize reaper and binder at

work in that country. The machine certainly seems t<i

perform its work efficiently if one can judge from the photo-

graphs. The introduction of this class of machinery, though

possibly not in itself an economy, will undoubtedly facilitate

the better working of the llhodesian farms since the present
methods lead to a delay of ploughing. When the crop is cut

with a reaper and binder it is said that the ploughs can

tollow immediately and the land being still moist, deeper

ploughing can be practised and the soil moisture thereby
conserved.
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FUNGUS NOTES,

THE EFFECT OF GRASS ON FRUIT TREES.
liifoiuuUiL.n a.> to tl.f liaiinful ettV-ct on tree- of t!if gn iwth

rif plants near or under them .should be of great interest to all

growers of permanent crop.s, and the question of such an

effect often arises in a practical form in the earlier .stages of

the formation of coco-nut, cacao and citrus plantations. The

in\estigatio!is outlined lielow, which have been carried on

8ince 189-5
l)}'

the Duke of Bedford and >Spencer U. Pickering,
liave had reference princiijally to the effect of gras.s on

temperate fruit trees, but as will be seen, the authors have

recently extended the scope of their experiments so as to

raise the whole question of tlie influence of one growing crop

iq)on another. The information concerning the researches

lias lieen obtained from the Thirteenth Annual Report of the

"Woliurn Experimental Fruit Farm, and from a paper in

the Journal of A'tiindtwal Science for Miiv lOl-t (Vol. VI,

pp. 1.36-1.51).

THE NATURE OK THE EFFECT.

It is found at AVuliurn that trees whose roots are

situated in soil which is allowed to remain, or to become,

grassed over are in some way very adversely affected, with

the result that their growth is checked or even entirely
f»rrested.

The realitj- and intensity of the effect have been estali-

li.shed by a long continued series of experiments, in which
the growth of the trees in grassed and ungrassed plots has

been measured in respect of the size of the lea\-es, the weight
of the trees as a whole, of the prunings, and of the crops.

The following table summarizes observations made for

six years in the case of cherries, pears and plums, and seven

to ten years in the case of apples. The figures are relative to

<i value of 100 in the case of trees in tilled soil.

Cherries

Pears

Plum.-

Apples

In appearance the affected trees, apart from their defi-

cient growth, .show at an earlj- stage leaves which are light and

unhealthy in colour, and in the case of apple trees fruits which
are yellow or red when they should lie green; fruits from
trees which are feeling the full effect are small and ill-

developed.
Trees sulyected to the influence in their earlier growth

may be permanently stunted e\en though the grass may be

pvibsequently removed.

It is important to note that the effect varies greatly in

different soils, and apparently the conditions at Woburn are

particularly favourable for its manifestation, but the authors

question whether it is totally absent in any case. It is most

pronounced in soils which are shallow, ditticult ti:> aerate and
not very rich, least so in soils whose characters are the

reverse of these.

It is not necessary for the development of the effect that

the whole of the roots .should lie under grass: it becomes
evident when a proprirtion of the roots penetrate beyond
a tilled area to a grassy one, and recovery begins as soon as

some of the grass is removed or some of the roots grow
Isuyond it;

It was thought possible that the effect of the grassing
•of well established trees would be slight as compared witii

thai which results when they are in grass from the time of

,f-size.
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the pots without ami with gra-ss had been reiiwved and cuni-

pared at the .same time, but it was found that if the latter

-were given extra time to mature they eventually gave
a larger yield than the former. This is explained on the

lines previously indicated as due to the eventual over-

jxiwering of the action nf the toxin by the influence of

it.s own oxidisation pnxlucts. This, it must be rememliered,
i.s in the ca.se of herbaceous plants in pots. The absence of

such a recovery in the ca.se of tlie Woburn fruit trees is

explained as being due to the permanence throughout the

life of a hardwood plant nf the etfect of a severe check

received in its early years. Thi> explanation seems scarcely

adequate, since the eai'lier paper gives evidence of tlie possibi-

lity of at least partial recovery in tlie ca.se of trees from whose

roots the grass is renrnved.

WEST INDIAN 1 oNliITIOSS.

It is nf course impossible to say how far such results are

to be expected in the very dirt'erent i-ondition.s obtaining in

the tropics, but it is obvious that the whole suliject is of

great practical importance and is worthy of close attention.

It may be, as is often the ca.se in such matters, that there

already exists amongst experienced planters practical know-

ledge bearing on the subject. It >liou]d be worth the while

uf local ntticers to collect sucli information as a V)asis for

le experiinent.s.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
SI'. vixcKNT. .Vccording to inlormation received from

the Acting .\gricultural Superintendent, 5,.500 coco-nuts and

I'.OOO lime plants togetlier with a large number of seeds and

planting material of diti'erent kinds were fumigated during
the mouth of .Inly. Cacao plants numbering LodO were

distributed. Two plots of cassava .were planted in the

Experiment Station for the purpose of comparing their yield

with those of plots planted earlier. As regards the condition

of cotton on the e.states, it is said that the crop has come up
regularly and has grown well except on a few estates where

the Ijrou/.e beetle has again been trou1>lesome. A very slight

attack of cotton worm was reiiorted from one estate,

but the outbreak has been suppressed. A .special eft'ort of

the Department has been the establishment of a lime nursery
at Heipiia and I'liion. The rainfall during the month has

been satisfactory.

DOMI.NKA. During .luly in this island, work in the

Experiment Stations has incliideil weeding and cutlassing in

the lime plots aiul picking, recording yields,,and selling limes

in .same. An interesting innovation has been the establish-

ment of a plot of camphor and a ri:>w of shea butter trees.

Other work has consisted in nuileliing young limes, sowing

.green dressings and applying cotton seed meal to an additional

manurial plot of old limes. In regard to the crop, limes

were coming in ra|)idly towards the end of .luly, but the

shipments of green limes relaxed. The total for the month
was 8,o00 bairels. It may be noted that the cable cpiota-

tion for concentrated lime juice at the end of the month
was £41 10.1. per pipe. Special work on the part
•of the Agricidtural Orticers has included the experi-
mental shipment of mangoes to Xew York and Canada.

As regards agricultural education, an examination of agricid-

tural pu|iils was held on the 3rd instant. Three new boys
•ente<-ed the cla.s.ses for a two years' :o;'.rse of training.

Plant distribution during the month was as follows:—lime*

12,0.50: budded citru.s, 109: cacao, 100: grafted mangoes, 2-5;
Para rubber, 2.5: nutmegs, 16: camphor, 18: vanilla, 20;

Eucalyptus, 8; miscellaneous, 67: total, 12,-133. The rain-

fall for the month was 11-.S3 inches.

MoNTsERRAT. The Cuiator in this island states that
the low rainfall dining .\ugnst will affect adversely the
cotton crop. Picking is now fairly general and the fields

w'hich were planted in .\]iril. having had good weather, will

be satisfactory. Some trouble has been occasioned by insect

pe.sts on various crops, but the pcjsition in this respect is no
worse than usual and is receiving careful attention. In
a short time the selection of cotton plants will be the most

important w-ork in hand, and particular attention will be

paid to the new St. Kitts seed.

.VNTKJUA. The Sun for August 27 gives an account of
a meeting of the Agricultural and Commercial Society to

receive and listen to an address by Dr. Marshall, the Inter-

national Health Commissioner of the Rockfeller Institute.

Dr. .Marshall dealt principally with the hook worm, a disease

which is an important factor involved in the efficiency of

estate labour not only in Antigua but in other islands. The

Society decided to do all they could in the matter of render-

ing Dr. Marshall facilities for making observations.

s'l'. KiTTs. Ill this island during Augu.st the earlier

planted cotton matured and picking commenced on many of

the estates. At this stage, the dry weather has benefited the

crop in bearing, though the younger and later cotton reijuircs
rain for its development. At a meeting of the Agricultiual

Society held on August 25, notes on root borers affecting

.sugar-cane were read \i\ Mr. Shepherd, and specimens of

canes growing in tubs were shown with eggs of the root

l)orer (E.iojihthalmus esiniens) laid on the leaves. Speeimen.s
of the adult beetle were also exhibited. The rainfall for the

month was 2"05 inches.

viK(;ix ISLANDS. Inforiiiatioii has been received from the

-Vting Curator, Tortola. to the effect that exhibits have lieen

forwarded from that Dependency to the Toronto Exhibition.

The articles shipped include cotton, rum, cacao, arrowroot,

cassava, and ciico-nut oil. This is the ninth consecutive

year in which the \'irgin Islands has participated in the.

Canadian Xational Exhibition.

DEPARTMENT NEWS.
The Iiiipcrial Commissioner of Agriculture left

Baibachjs on Septeinber .S, I9I4. by the ,S..S. (Jiiian;!,'

for the purpose of paying an official visit to St. Lucia,

where the Commissioner intended to remain for one

week. Dr. Watts will then proceetl by Royal Mail to

Antigua, and from there return to Montserrat, arriving
back in Barbados on or about September 23.

In connexion with the action of copper and oth er

metals on rubber insulation, the India Ruhher World

(Auo-u.st 1, 1914) .states that the following conclu.sions have

been arrived at in a recent investigation: (1) the composition

of the rubber insulations must be such that a quick and

reliable combination of the sulphur and rubber results;

(2) the vulcanization .should be a ipiick one, a high temper-

ature being resorted to if necessary: (3) the tin plating on

the copper wire must be uniform: (4) under-vulcanization,

even with a sub.seipient after-vulcanization, is not perniissilile.
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MARKET REPORTS.

Loncion.—The We^t India Committee Ciroulak,

August L'o, 19U.

Akkcavkoot—2d. to 4|(/.

BaiATA—Sheet, 2^7; block, 2/2 per K..

Beeswax—Ko quotations.
Cacao—Trinidad, 5!>/- to 64'- per cwt.; Grenada, ol/-

tii 58/-; Jamaica, no <juotations.
Coffee—Jamaica, no i (notations.
Copra—West Indian, £24 per ton.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions: We.'it Indian Sea Island, Hid. to 17rf.

Fruit—No quotations.
Fustic—Ko (piotations.
Gin(;er—Quiet.
Isinglass—No qaotatii->ns.

Honey—No (iuotati(jns.
Lime Juice—Raw, 2 - to 2 0; concentrated, ±'44; Otto of

limes (hand-pressed), (|uiet.

Logwood—No quotations.
Mace—No quotations.
Nutmegs—No quutatiuns.
Pimento—Quiet.
Rubber—Para, tine hard

Rum—Jamaica, 2 2 to 5,'

H/Oi; tine soft, 2,0: Ca^tilloa. 1
'

New York.—ilessrs. Gillespie Bkos., it C!o.. July 24,

1914.

Cacao—Caracas, lUc to 12c.; Grenada, lie. to llic. ;

Trinidad, ll|c. to llijc. ; Jamaica, 10c. to lie.

C0C0-NUT.S—Jamaica and Trinidad, selects .^2000 to §21-00:

culls, no quotatiiins.
Coffee—Jamaica, 9|c. to i;iic. per ft.

Ginger—Tie. to 10c. per 9i.

Goat Skins—Jamaica, 40c.: Antigua anrl Barbados, 43c. to

40c.: St. Thomas and St. Kitts. 40c. to 43c. per lb.

Grape Fruit—Jamaica, .§175 to S2'50.

Limes.—83-75 to 84-50.

Mace—45c. to 53c. per ft.

Nutmegs—llO's, 11 ^c.

C>rangbs—Jamaica, §2-00 to §2-50.

Pimento—3Jc. per ft.

Sugar—Centrifugals, 90', 3-20c.; Mu.scovados, 89°, 2-88c.;

Molasses, 89", 2-Glc., all duty paid.

Trinidad.—Messrs. GoKpoN, (iKANT ifc Co., August 31,

1914.

luiitatioii.-,; Trinidad, im <|Uota-Cacao—Venezuelan,
tions.

Ceco-NUT Oil—Nn ((uotatinus.
Coffee—Venezuelan, 13c. \nv ft.

Copra—No (imitations.
Dhal—No quotations.
Onions—§3-25 per 100 ft.

Peas, Split—§0-75 to S7-0(J p«r I)ag.

Potatoes—English, §:!-90 per KXt ft.

Kick—Yellow, $0-.".0; White. §7-00 per bag.
Sugar—American crushed, no quotations.

Barbados.— Messrs. Jame.-^ A. Lynch it C'o., Ltd.

July •-'•">, 1914, Mes.sr.s. T. S. Garraway A- Co.

July -27.

Arrowroot—§3-50 to 84-50 per 100 ft.

Cacao—§12-00 to §13 00 per 100 ft.

Coco-nuts—§17-00.
H.\Y—§1-00 to §1-05 per 100 ft.

Manures—Nitrate of soda. §05-00; (Jacao manure,
to §50-0(1; Sulphate of auunonia §78-00 to

per ton.

Molasses—Nii (|Uotations.
Onions-§1-70 to §2-50 per 190 ft.

Peas, Split—§0-00 to §6.25 per bag of 210 lb. ; Canada,
§4-00 to §4-25.

Potatoes—Nova Scotia, §3-35 to §4-.5(J per 100 Hi.

Rice—Ballam, §5-35 to §5 55 per 190 ft.; Patna, no quota-
tions: Rangoon, no quotations.

SlTGAR—American gi-anulated, 83-77 per 100 ft.

848-00
§85-00

British Guiana. Messrs. Wieting <!t Kichtek, August
29, 1914; Messrs. Sandbach, Parker & Co.,

Augu.st 28, 1914.

ARTICLES.



THE AGRICULTURAL XEW.S.

Publications on sale of the Imperial Department of Agriculture
FOR THE WEST TXDIES.

Vriliiine

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1-. Xo. L Out of print. Xos. 2, -S, and 4, in original paper covers as issued, price Is. each. Po.st free, Is. 2(.f.;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIII:—Price lij.each; Post free 2.s. S-f., where complete.
(Ill, l'. IV, .3: and V, 2 and 3 are out of print.)

XIV, X'os. 1 and 2. X'o. 1 Containing Papers on I'Kasant aciui'ultuee ix the west indies: (1)

Introductory paper—Efforts in .\id of Peasiint Agriculture in the West Indies, by Francis Watts, C.M.G.,
I)..Sc., F.I.C., F.C.S.; (2) Government Schemes of Land Settlement in Grenada and the Grenadines, by
(iilbert Auchinleek, B.Sc, F.C.S.; G. Whitfield Smith, F.L.S., and Walter Bertrand: (3) Method of

Working Small Holding.s under the Land Settlement Scheme in St. Vincent, by W. X. Sands, F.L.S.;
(4) Agricultural Credit in the We.st Indies, by W. K. Dunlop; together with the St. Vincent Credit

Ordinance, 1913, and Report on wTirking of the same, by Robert M. .Vndorson.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, sunnnaries of the results of the experiment work
on sugar-cane and manures, the full utiicial reports of which have oidy a limited circulation. The number issued up to the

present time is .seventy-three. Those mentioned in the following list are still available; the rest are out of print.

(14) Screw Worm in Cattle at St. Lucia. Price 2 '.

Those
SniAR IxittSTRY.

Seedling and otlier Canes at Barbados
in 1!W0. Xo. 3, price 2d.: in 1901, Xo. 13,
in l'.)02. No. 19, price 4rf.; in 1903, No. 20,
in 1904. No. 32, price 4rf.

Seedling Canes and Manurial Experiments at
ill 1903-5, No. 40, price tW. : in 1904-0, No. 44,
in 190.")-7, No. 49, price OJ.; in 1900-8, No. 5!l,

in 1907-9, No. ()2, price (id. ; No. 00, price (id.

Seedling and other Canes in the Leeward Islands,
in 19IM)-1, No. 12, price 2rf.; in 1901-2, No. 20, i.nce2d.;

price 2d.; in 190.3-4, No. 3.3, price 4f/. ;

price 4(/. ; in 1905-6, No. 4<i, price 4<y.;

jn-ice 4d.
;
in 1907-8, No. .50, price Ad.

;

price (id.
;
in 1909-10, No. 07, price (id.

;

with Sutfar-cane in the Leeward Islands,

price 4(^
;

price 4'/.;

Barbados,

price (i<t.
;

price (id. ;

in 1902-3, Nn
in 191)4-5, No. :»,
in 1900-7, No. .50,

in 1908-9, No. (i3,

^anmial E.\periments
in 1902-3, Nc .30, price 4^.; in 1903-4, No. 30, price 4c/. ;

in 1904-5, No. 42, price 4'.; in 1905-0, No. 47, price 4c/.
;

in 1900-7, No. 51, [irice 4r/. ;
in 1907-8, No. 57, i)rice4rf. ;

in 1908-9, No. 04, price 4f/. ; in 1909-10, No. 68, price id.

Sugar-cane Experiments in the Leeward Islands,
ill 1910-11, price Is.; in 1911-12, price Is.

Gk.n'eual.

7 and 22 Scale In.sects of the Lcs.ser Antilles, Part I, price
4rf.

; Part II., jnice 4d.

(15) Plain Talk to Small Owners. Price 2d.

(17) 'Tcneral Treatment of Fungoid Pests. Price id.

(IS) J{ecii)es for C'ooking \\'est Indian Yams. Price 2d.

(25) Gnjund Nuts in the West Indies. Price 2d.

(28) Barbados and Porto Rico Molasses. Price 3J.

(34) Notes on Rabbit Keeping in the West Indies. Price 2i.

(.37) Cultivation of Oranges in Dominica. Price 4 V.

(41) Tobago. Hints to Settlers. Price (id.

(43) Cotton .Seed and Cotton-cake-nical on West Indian Planta-

tions. Price 2d.

(54) Fungus Diseases of Cacao and Sanitation of Cacao
(Jrchards. Price 4(/.

(55) Millions and IMosipiitos. Price Sd.

(58) Insect Pests of Cacao. Price id.

(00) Cotton Gins, How to Erect and Work Them. Price id.

(01 ) The (3r;ifting of Cacao. Price id.

(05) Hints for .School Gardens, Fourth Edition.

(Oft) Hints to Settlers in St. Lucia. Price (id.

(71) Insect Pests of the Lesser Antilles. Price Is. :'<>.

(72) Lime Cultivation in the West Indies. Price Qd.

(73) Root Borers and other Grubs in West Indian Soils.

Price OV.

(.'otton Cultivation in the West Indies {in Oie press).

(75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

The aViove will be supplicil post free for an additional charge of .VA for the p.uuphlets marked 2'i., \d. for those

marked id., an<l l}.d. for Xos. K). 41. 44, 45, 49, 59, 62, 03, 07 and 69. Postage for Xo. 71, 4-^.

The 'AGRICULTURAL NEWS'. A Fortnightly Review.
The '

Agricultural News '

contains extracts from ofBcial correspondence and from progress aad

other reports; and, in fact, any information indicating what is going on in each cokmy and the progress made in

Agricultural matters throughout the West Indies.

The •

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Dc])rtrtment at one penny per number, post free, 2rf. The subscription price, including postage, is

2s. 2d. per half-year, or 4s. 4rf. per annum. Volumes IV, V, VI, VII, VIII, IX, X, XI and XII complete, ^\•ith title page and inde.v,

as issued—Price 4s. each.—Post free, os. Some numbers of the early volumes are out of print and therefore these volumes

can no longer be sujjplied complete. The .scale of charges for Advertisements may lie obtained on application to the Agents.
All applications for copies are to he addressed to the A'jents, not to tite Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department:

—
London: Messrs. Dulau ct Co., 37, Soho Square, W. St. Vincent: Mr. J. D. Boxadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Education»al Supply Company, 10, King

Street, Kingston.
British Ouiana: The 'Daily Cnp.oNiCLK' Office, Georgetown.
Trinidad: Messrs. iluiR-MARSHALL it Co., Port-of-Spain.

Tobwjo: yir. C. L. Plagemajjn, Scarborough.

St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Dominica: ilr. .1. R. H. BRiDiiEWATEK, Roseau,

Jfontserrat: Mr. W. Robson, Botanic Station.

Anti'jua: Mr. S. I). Malone, St. .lolm's.

St kitts: The Bible and B'ook Supply Aoency, Basseterre.

Nevis: Messrs. Howell, Bjios., Charlestown.

Grenada: Messrs. Thos. La-wlor & Co. St. George.



A\.r.. XIIT. Xo. :._... THE AGEICULTUEAL NEW,-. Septembkr 12, 1914.

THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano— fq^ sugar-caue and general use

GhlendorfP's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure \

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, (high grades),

Potash Salts, Nitrolim and all other high-class Fertilizers. -.»*.'«^......

AW^LV TO LOCAL AGEXT.S Ol! DIliEC'T TO:—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.

London Ag-eney: Dock House, Billiter Street, London, E.G.

Barbados Ag-ents: James A. Lyneh & Co., Ltd., Bridg-etown.

FOR

INFORMATION ON PRACTICAL AGRICULTURE.

We don't know it ali, but we are in touch with ihe best thought and practice throughout
the Tropical World. Send for Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants

Oranges

Pine-apples

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE WORTH READING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALi WORKS,

2, St. Vincent Street,

Port-of-Spain.

Trmidad.

Printed at Ofiice of A'jricidtural Bejjorter, i High Street, Bridgetown, Barbados;



Vol. XIII. No. 324.] SATURDAY, SEPTEMBER 26, 1914. [One p&nny.

R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDIES
TO

Panama Canal, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano. Pampatar & La Guaira : and Demerara),

Puerto Colombia. Cartagena, Colon (for Panama Canal and Pacific Ports), Jamaica,

Antilla & New York (for Bermuda). St. Vincent, St. Lucia. Dominica,

Montserrat, Antigua, St. Kites. Bermuda to St. John (N.B.)

Also from SOUTHAMPTON. CHERBOURG & LIVERPOOL, to

Brazil, Uruguay & Argentina,
Via Spain, Portugal, Madeira & St. Vincent.

FORTNIGHTLY TOURS Jrom LONDON to

Morocco, Oaivary Islz^ivds, Madeirz^.

YACHTING CRUISES by
" ARCADIAN "

to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.



THE ACJEICULTUr.AL NEWS.

Christy & MorriSs

Chelmsford, England

Specialize in Maehiner-y

fop:—

^^ GRINDING & SIFTING:

sCOTTON SEEl), COFKA, KONES,
AND OTHEll MANUllE.

DULAU & CO., LTDj^
(ESTABLISHED 1792.)

ENGLISH & FOESIGN PUBLIMERS §, BOOKSELLERS,

Ag-pieultui-al, Botanieal, Zoolog-ieal,

I

Entomciog-ieai and Eec-nomic
I Subjects a Spsciality.

.A Irtige stock" in all languages always on liand. Write

for monthly list.'; and -special catalogues. , Pcst free im

apjjlii'ation.

37 Soho ytjuare, London, AV..

(•539) England.
''

Write for Catalogue, and
DISINTEORATOi!. send sample of material j^-ou

(34(i) wish to grind.

EST

JUST ISSUED,

INDIAN BULLETIN.
Vg:. XIV, Nc, 3.

C II T E ii T S.

A Veterinary Survey of the Wiii'l'.vard and Lee^vard Is]ands,_

by P. T. Saunders, M.1!.C!.V.S.; i'^pizootic Lymphangitis,

liy P. T. Saniulers, M.H.C.V.S.: Agrlcnltural Education

and Its Adaption to the Newls of the Stiideiit, l)y Dr. Francis

Watts, C.^M.G.: Tlie Bu.dding of Cacao, hy .Toscph Jone.s; The

Anilysis of Citrate of Lime and Concentrated Lime Juice:

Specific Gravities of Cane Sugar S'.lutions at 30°C.

(Douglas); lleport (u the Prevalence of soine Pests and

Diseases in the West Indie.s during 11)13.

COTTON SEED MEAL.

rani Wovldng Cattle.

ANALYSIS GUARANTEED.

S/i'.'-ial (jii.o>itl''>i)s f'-r i'li-ije
lots ai oj-pUiation to:—

the barbados co-operative
cottozn factory, limited,

bridgetown,
barbados.

IBOL'

SPACE AYAILAD.L!-: FoK Al tVi-:RTISEMEX'

[REGP]

ENGL.A.ND'S MOST POPULAR

GARDEN SPECIALTIES.
THi; >[(IST UELl.VJU.r. iX THE Wd-JLl).

Awarded 24 Gold, Silver and Dronze Medals
a,nd Diplomas.

"ABOL" patent" SYHmaES
Tlie finest e\er made. Pecoiiunended by tlie

Xational llose Society, and the Director

<if Agriculture and IsUin.l Chemist
for Jannr.ca.

"ABOL" INSECTICIDE.
Tlie gi'cat non-j)piscinous remedy for all insects e\n 1

diseases of plant life. Used in the lloyal Gardens.

SOLE PROPRIETORS AMD MANUFACTURERS.

E..\. WHITE, LTD., HOP k. FlU'lT (JROWEltS.

(321) Hrllring. IGl' Paddock Wood, Kent.



A FORTNIGHTLY REVIEW
OF THE

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES.

new
eoT.Ai

(1

Vol. XIII. No. .3-M. BARBADOS, SKPTEMBEK l>6, 1914. Pkice \d.

CONTENTS.

Book Shflf

I'A.;!:.

.. .;i:i

fottiin ill Xortli Ciiroliiwi,

Mainirial Expfriiiients
with ;{0!l

Cotton Notfs:
Britisli Cotton (ii-owiiig
Association .SOU

Rivfis' TvpL' of Sea Islan<l

Cotton
West Indian Cotton

3(I.S

:v\7

Department News ...

Dejiaitniental Kepoit^
Fungus Notes:—

Soigliuni Smut 31(5

Gleanings .'iM

Insect Notes:
Insects ami I'ain 'M2

Items of Local Interest ... 'Aiti

Market Reiioits ... 318

r.u;F..

Notes and Conniients ... ."UK

Oranges. Ctilization of

Waste .'ICi

Pliospliate Fertilizers, Lock-

ing u|> of .'50!)

l'ine-.ip|)le Vinegar IjOo

Radium and Plant (irowtli 310
Schocjl (iardens in the Lee-

ward Islands 311
Seed-control Stations ... :i(j:i

Sesiiminu, Cultivation and
Selection of ;i]7

Soil Fertility, Stuily of ... 311

•Students' Corner 31."i

Sugar Inilustry:
—

I'tiliziitiou <<{ Bv-l>ro-
ducts

'

... 30(;

Thinking Hand, The ... 311

Trinidad Horticultural
Clul. ... ;;io

Seed-control Stations.

f.N view of the interest wliieh lias feeciitly

liieii .shown in Great Britain, in tlie (|uestion

ot seed testing, the Board of Agriculture of

EnglancI felt that it would serve a useful purpose if

an enquiiv were made into the working of seed-control

stations in certain European countries. An officer

of the Board was therefore instructed to visit nine

(if the more colebrati'd and rejjresentative stations.

viz.. at Copenhagen, Hamburg, Berlin, Breslau, Munich,

Budapest, Vienna, Ziirich, and Wageningen. The

result of this tour is the ptdilication by the Board of

a verv interesting supplement bearing the title that

has been given to this article. The public:ition is well

illustnited with photographs of tfie difierent institu-

tions and their laboratories, and contains full details as

to mithods. financial expenditure antl receipts.

It has on .several occasions been painted out in the

Agririilfund Aew" that a characteristic feature of

tropical agriculture, in contradistinction to the agricul-

tine of temperate countries, is that reproduction

by x'egetative means is very widely employed. Tiiis

observation, howbeit true, has not been made with the

idea of underestimating the importance of seed as plant-

ing mati-rial in the Tropics. In the case of certain

ciojjs like rice, tea, coffee, cacao, coco-nuts and cotton,

till- (piistion of seed is a ver^' important one, though it

will lie admitted that in the case of cacao the impor-
tanci- of seed will possibly become less as the practice

i>( liudiling and grafting becomes greater, as it i.'^

likily to do ill the near future.

In the case of most ci(jps where seed is .sown for the

dir<ct production of field or orchard cultivations, it should

be remembered that the general practice at present is

for each planter to rely upon his own supph' or at least

upon that of the local agricultural station. Hence^

altitough it cannot be claimed that tropical countries

ha\ e the same need for Government seed control, as

a form of public protection, as in temperate countries

where large businesses, extensive commercial transac-

tions are carried on in regard to seed, it is nevertheless

a matter for consideration whether there is not some

necessity for the standardization of seed in the Tropics
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In suppurt lit' tliis snggi/slion, special ri't'crfiice may be

nuide to the supply of coco-iints for planting. There is

tindonbtedly much \ariation in the germination

capacity, the varietal <iuality and the source, that is

the estate or even the territory in its relation to any

particular consignment of coco-nut seed, and it is

believed that by bearing this in mind during the course

•of the folliiwing brief review (if the aims and methods

employed on the Cuntinent in the case of temperate

seed, some siiggestive ideas will arise that may prove
to be of agricultural importance in the Trupics

The extent to wliich the various continental coun-

ti'ies have taken advantage of the State seed-control is

showni in three directions. Firstly, by the develop-

ment in size of the institutions within recent years (for

example, the Hamburg station, a very beautiful build-

ing completed in 1907 is now being extended to twice

its original .size): secondly, by the number of samples
sent in by the public, that is by the agricultural

section: and thirdly, by the extent to which merchants

have taken advantage of this opportunity for selling

tlieir seed under a guarantee. It is clearly evident

from the pul)lication under review, that in all the con-

tinental Countries the seed-control stations confer

a distinct and important national benefit. It will be

Convenient t<o consider here the extent to which the

analytical work is supported by legislati(jn. In the

case of the Hamburg institution there is no special

legislation regulating the seed trade, which simply
comes under the common law for fraud: but in the case

<if the Budapest station, the Hungaiian rural Police

Acts relate amongst other things to seeds. The former

imposes a penalty up to £8 (js. Hd. on any person who
offers for sale certain seed of the small kind, like clover,

which is not absolutely free from the seed of the well

known jjarasite. Dodder. The second Act, amongst
othei- things, impo.ses penalties to the extent of two

months' imprisonment and ;i fine of £2.5 for certain

ofl'ences—for adidtei-ating or .selling adulterated agii-

c\dtural products, and so on. It will be understood

that legislation of this kind has resulted in much
increase in the work of the seed stations. The verdicts of

the stations are generally final, but occasionally flis-

putes arise. In Holland, when the two parties involved

in the buying and selling of seed differ as to the

accuracy of an analytical examination, the right to

demand a tresh examination is accorded to them; but

both parties nnist accept the average of the two results:

that is, when the difference between the two i-esults is

not too great to establish an average.

The meth(jds em])loyeil in the analyses of seed

on the Continent naturally vary in the different

institutions, but in general the piineipal objects
of determination are common to all. These may
be sunnnaii/.ecj as follows: (1) genuineness and place
of origin (the placi:^

of origin is important (jwing
to the fact that the value of a sample of .seed

depends lo a large extent upon wheiv it is gi'own);

(2)purity; (o) moisture content: (4) weight of 1,000 fresh

seeds: and (.")) germinating capacity and energy of germ-
ination. In the course of perusing the pttblication under

consideration, it appeals that the question of method
IS riealt with especially comprehensively in comiexion

with the Wageningen station in Holland, and it is

therefore proposetl to confine remarks on the subject
with reference to this section.

The decision of the place of origin is ai'i-ived

at by special enquiries based upon establishetl vari-

ation between samples of seefl of the same species
obtained fi'om different countries. (_)ne of the most

important points in the analysis is that of purity, and

this investigation resolves itself into (a) the determin-

ation of the hai-mless impurities such as damaged
seed and residues, and (b) the determination of harmful

impurities such as weed seeds, conveyors of jjlant

disease like Sclerotia, and insects. In Holland there

are various special methods adopted in regard to ])uiitv

for the more important farm seeds, but it is unneces-

sary to enter into these heie. For the determination

of the germinating capacity and energy of germination,
there is a general test on pure seed jjreviously sepai'at-

ed in the purity test. It is hardly nece.s.sary to state

that in principle, germinating capacity is determined

by counting each day the number of seeds which

germinate out of. say. 100 originally started with, the

number taken tor the test depending to a large extent

upon the size of the seed. But as well as the genera[
test, there are at least eight methods used for carrying
it out in the control station in Holland, the one

selectetl ilepending upon vhc> kind of .seeds to be used.

The account of these tests is very interesting, but

fm-ther elaboration on the subject would he out

of place in this general article. Enough has been

sail I in regard to methods to show that the prac-

tice of seed-coiitiol is considerably in advance of

the standard given it in text-books—at least English
text-books and publications on agricultural botimv.

Finally, a note may be added as to the cost of

having samples of seed examined. This, like the methods
—or rather with them— varies. Koughly speaking, the
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co.st of having any one point detorinined varies between

Is. to 2s., according to the size of the seed, and

a complete test varies between (i.s. and I2s., which is

con.sidered exceedingly moderate, bearing in mind the

importance of the resulting infurmation.

We may nnw i

iii|uirc into what arc thi- pussibii-

a])})licatiiins of this system under tropical conditinns.

It appears that in India, whei-e large areas of tea and

ciitton are grown, (jloveriniient rontrol is e.xerci.sed. as

is also the case in Egyjjt anfi the \\Vst Indies in regard
to cotton. But control scarcely expresses the assist-

ance rendere<l by these ( iovernments, since ordinary
commercial tiansactions are not involved. The control

relates principally to the supjjly of reliable seed rather

than to the problem of safeguarding the public in

regard to outside supply, which at present is generally

unnecessary. Yet e\en in the places mentioned, there

is a considerable trade done in tea. cotton, rubber and

coco-nut .seed, anrl where this trade is at all extensive

and competitive, it is, or will be nece.s.sarv to adept defi-

nite methods of control such as are em]il(iyed in Kurepe.
Facilities in most tro{)ical countries aie alreadv a\ail-

able at the Botanic Stations for enabling this control

t(j be exercised: and in places where seed goes from

one estate to another, it is highly desirable that

a sample should pass through the hands of the local

botanical authorities, not onh that a business ouaranlee

may be given, but also that a check or control may be

exercised which will ensure the planting ofgood material,

and hence nwintain a high standard of quality ami.>ngst

the colony's crops. Ideas as to methods and systems
f<jr the stations to adopt will be found in the publica-
tion we have reviewed in the course of this article.

FRUIT PRODUCTS.

Sevfnil intere.sting matters are noted in the Demei-ara

Daily Chronicle (Septeinl>er 11, 1914) in regard to agricul-
ture ill British Ciuiaiia. A new feature is the advofacy that

1 )lial, the Intlian provision plant, should be intercrojiped
with rice, especially in view of the present conditions of food

supply. .Viiother suggestion is that Denierara should grow
arrowroot, not with a view to competing with St. Vincent or

Kcrnuida hut to supplj' local requirements.

According to a publication lately received from Jlanila,

University of the Philippines is quickly assum-

...j, increased importance as a centre of education and
research. Its flourishing college of agriculture had in its

second year ninety-five students, in its third ITi"), in its

fourth 2.5.3. There are now I'SU students.

th

in"-

Pine-apple Vinegar. In the canning of |)ine-

applcs tliiTL- lesuhs ;ni enorni<iUs waste of juice, which
amounts to hundreds of thousands of gallons per annum.
Some of the ,juice is utilized for making .syrup, and, to

to a limited extent, for preparing bottled pine-apple juice.

.\ttenq3ts to convert the juice into vinegai- with the

rapid \inegar process were made, but the residts were not

entirely satisfactory.
' On an average, the vinegar obtained

contained an acetic acid content of about 3\S per cent., which
is considerably below the legal standard. Occasionally it was

ptjssilile to obtain vinegar of approximately -I'o per cent.'

Ditticulty was experienced in obtaining a good degree of alco-

holic fermentation of the juice, as various other types of

fermentation took place sinuiltaneously with it.

The piice obtained for the finished product did not

Warrant further investigation of this problem, but it may be
contiiuietl at some futiuv date. (Ej-perinient Station Eerorcl,

VoL .\.\.\. Xo. 9.)

Utilization of Waste Oranges. In addition

to the material previously noted (E.ipei imcnt Station Becord,

A'oi. X.VX, p. ."ilfJ), this bulletin describes the preparation of

orange vinegar and orange wine from waste oranges, and

reports analyses thereof.

In preparing orange vinegar it is recommcndeil that the

jnifc before fermentation be treated with potassium metabi.sul-

pliiilc. After .standing for twenty-four hours tlie clear juice is

drawn off aial fermented with pure cultures of yeast. The
finished juice is stored in well-filled, closed barrels oi- tanks

until required for converting into vinegar.

Strong vinegar, equal in amount to about one-fourth tlie

volume of the fermented juice, should be added to the orange
wine to prevent the growth of wine flowers and promote the

development of the vinegar fermentation. The vinegar fer-

mentation nuist take place in coutainers that allow a good
surface of the vinegar to be exposed to the air. The

vinegar may be cleared by filtering.

Orange wine may l)e made by defecating the fresh juice

after the addition of moderate anaamts of potassium meta-

bisulphide to pre\ent fermentation for a short time, fermen-

ting the dear juice with pure .yeast, and filteiing the

finished wine to clear. This cleared wine may be turned into

sparkling orange wine by the addition of a small amount of

sugar, and by subsequent fermentation in bottles.

The Dominica Chronicle for August 12, 1914, calls

attention to the Brooks' grinding law of the State of

Xew York, which specifies the size of a barrel for fruit

export. A barrel, according to the Xew York law, shall

represent a quantity equal to 4'08 cubic feet (7,0.'5fi cubic

inches). The receptacle nuist also conform t<j fixed dimen-

sions. It is pointed out that this law, after July 15, 1914,

will lie strictly enforced by the Connuissioners of Weights and

Measures, and it is very ueces.sary that its provisions should

be complied with to avoid seizure of shipments.

In connexion with vanilla cultivation, information is

required most in the West Indies in regard to methods of

curiu"'. Useful facts concerning this branch of the subject

will be found in the WeH India Committte Circular for .luly

28, 1914. Amongst other matters the Mexican or sun

process and the Bourlirm or hot water process ai-e fully

described.
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SUGAR INDUSTRY.

UTILIZATION OF BY-PRODUCTS.
Tlie following extract.s have beun taken froin an

interesting article entitled The Utilization of Bagasse
and Molasses, appearing in the International Sugar
Journal (August 1!I14):—

3IOL.\SSES AS A SOURCE OF ALCOHOL.

As i)reliiiiinary data it is assumed that the molasses

amount to 2 "5 tons per 100 tons of cane. Experiments made

l)y one of this connnittee* in conjunction with Mr. S. 8. Peck
indicated that 31 "2 lb. of molasses afford 6"6 Ih. of absolute

alcohol. From 2'5 tons, or 5,000 It), of molasses, 1,058 Bb.

of absolute alcohol are obtainable.

Fi'om the experience of a member of the cimmittcc.
this quantity of alcohol can Ije easily jjroduced when using
a regenerative still with the consumption of 500 lb. of coal, or,

saj', 2,000 It), of l)agasse, adopting in this statement a stand-

ard of no great efficiency. Previously, a surplus of 19.300 D).

of bagasse has been found over and abo\-e the wants of a heat-

efficient sugar factory so that a surplus of 17,300 lb. of bagasse
still remains. The residue obtained from the distillation of

the wash, which has a ^^•ell-known manuiial value, will reijuire
for its reduction to commercial dryness the removal of about
12 tons of water per 100 tons of cane; in this case there is no

question of the effect of high temperature evaporation, and
a sextuple eft'ect working with the last cell at atmosjjheric

pressure and high pressure steam could be used. The con-

sumption of steam may then be taken per 100 tons of cane as

12x2 000
jr^

= 4,000 ft. of steam or 1,538 ft. of bagasse

which may be increased to 2,000 lb. of bagasse to be on the
safe side. The bagasse still remaining unutilized is then

15,300 It).

COST OF PEODUCTIOX OF ALCOHOL.

The cost of producing alcohol in connexion with a sugar
house will be very small; it has been shown above that the
fuel can be supplied by the liagasse, and the molasses in

many cases here is of no value; even when sold to mainland

operators the net profit is only 0'30 cent per ft., from which
should really be deducted the value of the fertilizing agents
in molasses which, according to Feck and another, amount to

0'32 cent per ft., so that it is in a.sense always legitimate to

disregard the value of the molasses.

A member of this committee has had no .small experience
of distilleries operated as annexes to cane sugar factories, and
he is al)le to state that the cost of operating is very low.

USES OF ALCOHOL.

The uses to which alcohol is put are too numerous to

mention, but one obstacle to our production of alcohol for

sale in the world's markets is our decentralized position and
remoteness from industrial centres. There ai-e two uses to

which alcohol can be put locally: lighting and jjower. As
regards lighting, it is only necessary to mention that the
whole of the Prussian State Hallways are lighted by alcoh<:)l.

It may ahso be mentioned that as long ago as 1901 a nut
inconsiderable business had ilevcloped in Mauritius in con-
nexion with public lighting anil iloniestii' lighting and cookiuf
nith the Use of alcohol For a number of years it has been

*(Jn the Manufacture of S)ii,'Hr and Utilization i.f By-pro-
ducts.

felt that a local outlet tor locally i)roduced alc(.)hol could he
found in connexion with the locomotives and i)ower-operated
i-ultivation implements used on plantations. It may not also

be amiss to mention that, estimating the automobiles in these
islands as 1,500, and allowing lit It), alcohol per day per
machine an annual consumption of 1,800 tons is indicated.

UTILIZ.VTION OF B.'^GA.SSE FOK I'APEE MANUFACTURE.

Before this .subject can lie looked into it is necessary to
estimate the cost of running the sugar factoi-y proper with
substituted fuel. .Vs iti all pre^ious deductions liased upon
experimental determinations, a maximum efficiency is adopted.
The data adopted are: 1 barrel of oil weighs 335 ft., and costs

at the furnace mouth 61-10, or 0-33 cent per ft.; the thermal
value of this oil is taken as 18,800 B.T.U., and it is taken as

burnt with an efficiency of 75 pci- cent., whence it will affonl

l-l-"5 ft. of steam per ft. of oil.

Per 100 tons of cane adojited as a standard from

previous calculations the steam required is: (a) Economical

factory, no treatment of molas.ses or re-melting 81,929 ft. =
5,050 ft. oil; (b) Economical factory, molas.ses worked uj)
no remelting 91,129. ft. = 6-280 ft. oil; (c) Economical

factory, molasses worked up and sugar re-melted 104,413 ft. =
7,210 ft. oil

Oil costs delivered to factory 0-33 cent per ft., so that
the cost of oil to substitute for baga.sse is per 100 tons of

cane, (a) 618-65; (b) $20-72; (c) 623-79. Hence, since the
work done at present in a factory by the bagasse can be done
for 618-65, the valtie of bagasse as fuel is 0-75 cent per ton.

This estimate may seem very haw, but it must again be
insi.sted that it is l)ased on the highest degree of efficiency.

BAGASSE AND PAPER.

The connnittee has no knowledge -whatever of pajier

technology, and as a substitute therefor gives the following
conclusions of Mr. William Kaitt:—

100 tons of cane give 25 tons of bagasse or lUl tons of

coarse unbleached paper, which costs 645 per ton to make,
and .sells for 664-20, leaving 619-20 per ton profit, or $213
per 100 tons of cane. Deducting the cost of oil to substitute
for bagasse, say 620, there remains 6193 profit at the factory.

On other hand, we are severely handicapped by remote-
ness from the worlds industrial centres and we have no

opportunity to find a local mrket. Suppose it costs, however,
over all, $15 a ton to cover marketing exjjense.s, or 6170
per 11-1 tonsofcoar.se unbleached paper, there still remains
a profit of -623 per 100 tons of cane.

An interesting article appeai-s in the Inttrnational

Siu/ar Journal entitled A ilicrophotogra])hic Study of the

Boiling Process. By means of microjjhotographs it is shown
in what way crystallization progresses in the course of boiling.
It is the ai't of the pan-man to avoid the formation of new
graiu during the jn-ocess, and to promote the growth of the

crystals first formed.

It apjjears from the lleport on the Progress of Agri-
culture in India for 1912-13, that the potential value of

West Indian sugar-canes in India is >till increasing. It will

be remembered that Dr. Barber, who was formerly in the
West Inilios. i-; in charge of the principal sugar-cane varietj-
work in India. A recent decision has been to take up an
area of 10,000 acres for the exi)eiimental cultivation of

sugar-cane by steam-ploughing.
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JVl'ASALAA'I) I'ROTECTOUATE: ANNUAL RE-
PORT ON THE DEIW HTMENT OF AGRICULTURE,
FOU THE YEAR ENDING MARCH 31, lOL't.

The oliief itulustrj- in this Pioteotorate i.s cotton growing.
In hist year's report it was recorded that the planters in tlie

highhinds had a successful year, whilst those with estates at

lower elevations ixperienced a disastrous one. The position is

now diametrically opijosite, and tlic unfortunate failure of the

crop in the Shire highlands has meant failure to nine-tenths

of the European planting community. This was occa.sioned

\)y unfavouralile climatic conditions accnmjianied by a heavy
attack of l)oll worm, especially the red lioll worm (Biparapsis

castaiiea, Hamjjs.). The low yields which were the natural

re.sult, --vorc accompanied this year by a marked reduction in

the length of stajilc, which led to a reduction in tlie average

price obtained. It is gratifying to be able to .state that the

question of unsatisfactory baling has practically disappeared,
and planters are now availing tlninselves of the advantages
of the hydraulic presses established in various parts of the

country. The exported crop in 1!)1."?-14, in bales of 400 tti.

of lint, amounted to 6,00;i as against 8,093 bales in the

previous year, and the acreage under Europt-an cultivation

was 2r),()i)7. The local valuation •>( thecrop was .£().5,4f<6 as

compared with i;S(),!).SS for 1912-13. This shows a decrease

of ap])roximatcly i;l-"),4o2 for tlie year under review.

Wliereas cotton growing on the larger estates will be

seen to have been temporarily disappointing, tliat on the

native holdings is shown to be in a condition of inrmanent
advancement. The native crop for the year under review

shows an increase of 4o3.', tons of seed-cotton, or an increase

in lint amounting to fiS.") l)ales of 400 ft), each. The export of

native cotton has risen from li)() l)ales in 1908-9 to 1,811
bales in 1913-14. Although the transport of the jiroduct is

rendered dithcult by the want of extended railways and roads,

the marketing of the crop has been vastly improved
by the establishment of a system of Government cotton

markets, which were in full opeiation iluring the year
under review. These are to be i)M»nounced an uncjualitied

.success; and this can be well a|)pn'<iated by the reader who
is familiar with the success that has attended the Govern-

ment .sale of cotton and other products for the benefit of the

peasants, in the West Inrlies. The system referred to in

Nyasaland has the warm support of the British Cotton Grow-

ing Association. There has lieen a steady improvement in

the quality of the lint, and the licenses i.ssued to traders in

certain centres resulted in keen coni)ietition in the purchase
of the crop, and no ditlieidty Wiis found in obtaining a local

.sale for all the cotton produced.

As regards tobacco, which apjicars to be lieconiing the

chief cultivation on the larger estates, it is said that the area

under this crop for the year under review was 10,499 acres

a.s compaicd with 7,411 in the previous year, and the e.xport

of cured tabacco tVir the year first referred to amounted to

3,763,014 lb., which was valued locally at approximately

£94,167, showing an increase in the exixirts of this crop to

the value of £37,569 or 1,500,46'.) Iti. in weight; and the

t'.iw.-ci now being harvested covers an area of 9,534 acres.
In spite of unfavouraVile weather during the past year, it will
'" —en that the export of tobacco from N^yasaland is steadily
!i,' -.i<ing: but at the same time, it must not be considered
I hat a large crop is not always a profitable crop, for tli-- one

'

at present under consideration was not valuetl as highly as
the smaller crop harvested in 1911-12. In London, there

appears to be a rapid sale for the highest quality leaf at

satisfactory prices, but it is maintained that the future
success of tobacco growing in Xyasaland will depend upon
finding ipiick markets for medium grades, whidi undoubtedly
form the major portion of the crop.

It .seems that the good prospects which lie befoi-e the
cultivation of tea in Nyasaland de])end upon the interesting

develo]jment, noticeable during the last few years, that the
nioi'c educated natives are beginning themselves to consume
this beverage. It may not be in the far distant future liefore

the local demand fen- tea will equal the supply, to the greater
l)rofit of the grower, since it pays better to sell tea at the local

l)rice of Is. to ls.6'^. per lb. than export it to Loudon to be
sold at from od. to dd. per lb.

Some progress is reported in regard to rublier. and there
is quite a fair quantity of cultivated and uncultivated rubber

ixported from the Protectorate, amounting in value, during
the year under review-, to i'6,237 and =£3,360 respectively.
The area ha.s increased during this period, but the exports
show a decrea.se in value. The year under review is distin-

guished by the circumstance that it is the first in which
the exports of cultivated rubber have exceeded those of the
wild kind.

The cultivation of coffee is dying out. Little but regret
can lie expressed at this, for, provided, satisfactory prices
remain firm, this crop is undoubtedly the most profitable f)ne

in the Protectorate. However, prices have tiuetuated and

planters have been discouraged. The area under cultiv-

ation is now 1,976 acres, showing a reduction of 624 acres

compared witli the area recorded in the previous year. The

gradual disappearance of the old and once important Chillie

and Capsicum industries has been caused by similar factors

of uncertainty, but it is pointed out in the report that the

markets for these products are now getting firmer and the

question is raised as to whether it may not be advisable for

the larger land owners to take up again these original
cultivations more extensively.

The last section in the Director's report deals with

Xyasaland as a cattle-raising C(juntry. In view of the

increased demand for meat, the large areas of suitable pasture
land and the healthy conditions as regards disease maintained

with the assistance of the veterinary staff of the Department of

Agriculture, there is every prospect of important develop-
ments in cattle i-aising. Government herds, scattered through-
out the various districts, are now selected and centralized

under proper management at the Government Farm near

Zomba, where careful experiments will be carried out in the

breeding, milking and transport qualities of the cattle and
the possibility of profitable crossing with imported breeds.

It is not proposed to review in this article the sujjple-

nientary reports to that of the Director, compiled by the

various Officers on the staff of the Department. These are

principally of local interest or, at least, of special interest, only
to those immediately concerned in the various lines of work
with which they deal. Special reference, however, may be

made to the report of the Veterinary Officer, and to that of

the Agricultirrist, which contains an interesting section deal

ing with plant diseases.
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COTTON,

mVERS' TYPE OF SEA ISLAND COTTON.
W'lifii tlif l!i\ri>" type of .Sea I.^laml loltoii .seed was

tirst introduced into the West Indies some discussion took

])lace concerning the extent to which this seed was covered

with fuzz. An article on the subject appeared in the A'lri-

itiltural A^ei'% Vol. TV, p. 106, in which Avas reported an

analysis of a typical .sample of EiTer.s'seed as imported. Kased

on the proportion of fuzz on the seeds in the sample. The

londusions arrived at were stated in the following paragraph
of the article thus: 'That in the selection of Kivers' .--eed

caie has been taken to select for the character 'jf the lint: that

.^niall variations in the character of the seed have received

less attention, hence the seed is to a certain extent variable in

character; that the characters of the seed are n(:>t fixed, so that

extreme types, such as fuzzy seed.s, on the one hand, and

absolutely clean seeds, on the other, both tend to produce

average seed of the Eivers' type, i.e., having a .small amount
of fuzz; and, finally, that the character of the lint is fixed and

does not vary with the variations in the character of the seed.'

It was thought that some interest might attach tC' an

examination of the cottons now grown in various West Indian

islands, most of which have had their origin in Eivers" .seed.

Accordingly samples have been examined and tlie residts are

recorded in the following table, and the results of the examina-

tion of the original Itivers' .seed are included for comparison.
The samples from Montserrat include Elvers', .Stirling

an<l Heaton from the plots grown on a large commercial scale.

The Elvers' sample came from a field planted from seed

derived in 1908-9 from a plant selected at the ^Mont-serrat

JJotanic Station from which commercial lots of seed have

been obtained in this instance without further regular
.selections. The sample of Stirling seed came from a field

planted with Stirling seed derived from Stirling seed obtained

from Barbados in 1912 and cultivated commercially in Mont-

serrat for two .seasons. The Heaton seed had its origin in

a single plant, not of Kivers' type, selected in the Montserrat

Botanic Station in 190>'y and grown commonly from that

j>friod.

The Mont.serrat .samples, St. Kitts T'l and T'O and
St. N'incent 2'o are derived from single plants grown from
seed f)riginally sent from St. Kitts and St. Vincent respec-

ti\ely: they do not represent commercial cidtivations.

The .samples from St. Kitts, St. Vincent and Barbados

represent what are lielieved to be ordinary commercial samples
taken Avithout special selection or special precautions.

It has hitherto been held that there exi.sts a .somewhat

do.se correlation between smooth black seed and inferior lint,

and also between this type of seed and a cotton plant of

straggling, tall habit bearing pale or nearly white blos.soms,

and pains have been taken in most West Indian colonies to

jjick out the smooth lilack seed from .seed used for planting.
It is not surprising, therefore, to find that smi«ith lilack seed

occurs less frerpiently in the .samples now examined (1914)
than in the seed originally imported (1904).

In .some instances the smooth black seed has been

entirely eliminated ami in others redttced to ;i very low

percentage.
It is curious to observe that the .samples from St. N'incent

— a colony which produces a quality of cotttm renown-

ed for its excellence—show the largest amounts of smooth,

black seed, though even here the amotmt is less than in the

f>riginal Elvers'.

In addition to the removal of .smooth black seed from
seed used for jjlanting, it is customary to rogue out from the

fields any plants recognized as bearing lint of impure type, and
also plants not com[)aring generally to type: two methods of

selection on a crnnmercial scale are thus in oiieration and both

must exert their iiiHuence on the character and ipiality of the

succeeding ciitton cro|)s.

The presumption now arises that there may lie at least

two kinds of smooth black seed, one of which is correlated

with inferior lint and associated with the tall plants with jiale

l)lo.ssoms,and which has been largely eliminatetl l>y the methods
of seed selection and rogueing adopted, and the other which i.'S

not correlated with inferior lint. If this is the ca.se, the smooth
black seeds now met with will not produce the poor types of

COMPOSITION OF SAMPLES OF 1,000 SEEDS.
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plants or tlif inferior lint fornu-rly met with as tho ])ri«lm-t

I' sMiootli black seed.

It will lie of intere.st if nbservt-rs will reford tin- points

cc.niini; under their notice that have a bearing on the' .piestiou.

WEST INDIAN COTTON.
Messrs. Wolstenhohno and Holland, of Liv.-rpool,

write as tbllows. under dato September S. 1914. with

reference to the sales ot West Indian Sea Island

cotton:—
Since our last report the sales of West Inilian Sea Island

luive only amounted to 8 bale.s, good cpiality St. Kitts at 16rf.

While the present unsettled state of affairs continues,

we see no prospect of making proiriess unless at throw away

prices.

.Messrs. Henry W. Frost \' Co., report that in

ill.- Southern .States no new crop h.i-s been received,

.uid with no stock on hand the market has not opene<l.

BRITISH COTTON GROWING
ASSOCIATION.

The one hundred and tuciit\ seventh meeting of the

Council of the Briti.sh Cotton Growing Association was held

it the Ottice.s, 15, Cro.ss Street, Manchester, on Tuesday the

1st instant. In the ab.sence of the President (The Rt. Hon.

the Earl of Derliy, O.C.V.O.), Mr. .1. Arthur Hutton occuiiied

the Chair.

Reference was made to tlu' loss sustained by the Associ-

ati.in through the death of .Mr. A. H. Gill, M.P., who has

lieeu a most valuable member of the Council since the A.s.so-

liation was formed, and it was mentioned that a letter of

<ondoleuce had been sent to Mr. Gill's family. It was

jleciiled that any ^lember of Association's staff' who joined

the liattalion which is being raised in Manchester, should be

-guaranteed re-engagement on discharge from Army ser\-ice,

Aw\ he given all the other benefits agreed n|)<.n by the leading

Manchester Firms.

WEST AKKKA.

It was reporteil that a meeting had been held at the

i'olonial Ottice on the 19th of August, when mendiers of the

London, Liverpool and Manchester Chamliers of Commerce,

Chandlers of Mines, Shipping, Banking and Cotton Growing
Interests were all represented. The (juestion of how West

African trade could be carrietl on during the present crisis

had been discussed, and Mr. Hutton-" had laid stress on the

importance of the Government taking over the M'ar Risk

Insmance at a nominal premium, that Shipping Companies
shiiuld not charge excessive freights, and that there should

be better facilities for financing. The purchases of cotton

in Lagos to date amount to 1.3,316 bales, as compared with

13,3fiH for the same period of last year, and 8,853 bales for

1912. The purcha.ses in Northern Nigeria to the end of

June were +83 bale.s, as compared with I,3()(j bales for the

same perioil of 1913.

XVASALANli.

It was decided to make advances to planters against

•cotton which cannot be shipped at the present time owing
to the war. ^^^^^^^^^^^^^_^_^^

A communication recently received from Mr. C. S. Pickford

•if Halifa.x, Nova Scotia, states that with reference to the

Toronto Exhiliition, the West India Court was again one of

the chief attractions, though this was diminished through

the unfortunate failure of Trinidad. Dominica ami St. Lucia

10 send exhibits at the last moment.

THE LOCKING UP OF PHOSPHATE
FERTILIZERS.

The Kxptrlmc'iH Station lti:cord. Vol. XXX,
Xo. .S, gives the foUowinjj; ab.stract of results obtained

on this subject, appearing in a Java publication:
—

Ex|)eriments with soluble and insoluble phosphates on

\arioris .lava soils are reported, the results in general tending
to contirm Hilgards conclusions that if highly ferruginous
soils ai-e fertilizetl with soluble phosphates 'the phosphoric
acid is likely to be i|uickly withdrawn from useful action, so

that any excess not promptly taken up by the crop is likely

to become inei^t and useless: . . . that the phosphoric acid

tends to comliine with the oxids and hydroxids of the

trivalent metals, especially with tho.se of iron, the equivalent
ahuniiuc compounds showing the .same tendency but to

a smaller degree, and that this ferric phosphate is for all

practical purposes insolulile and inaccessible to the crop.'

The results, however, did not confirm Hilganl's conclu-

sion 'that on ferruginous soils rather difficultly soluble phos-

phates should be used, such as bone meal and Thomas' slag,

which are said to be more slowly if at all acted upon by ferric

and aluminic hydrates.' and tend to discredit Van Bylert's

conclusion 'that the degree of usefulness of the fertilizer and

the relative amount tied up in the soil is materially affected

liy the phos|ihate being either in a soluble or in an insoluble

state,' since the difference in the results obtained with .soluble

and in.soluble phosphates were insignificant.

Notwithstanding the rapid and exten.sive fixation of

soluljle phosphates which tfiok place in certain lateritic soils,

i, is not, in the authors opiiuon, to lie inferred that moderate

application of such phosphates 'cannot produce a beneficent

effect on the crop and good econoinic results.'

The general conclusion is that the fi.xation of phosphate
fertilizers in soils is chietly due to certain colloidal compounds
of the soil.

Manurial Experiments with Cotton in North
Carolina. In the liulletin of the North Carolina Departs

meiit of Agriculture. Xo. 195, is contained a report of the

results obtained from cotton experiments on the .sandy loam

soils of the coastal plain of North Carolina during the period

1903-9 inclusive, .\ltliongh it need not be inferred that

the results obtained a|iply to West Indian Sea Island con-

ditions, it seems wortli while to place on record in the A;/ri-

cu/tural Keii'S the s;dient points lirought out in these

experiments.
When oidv two manurial constituents were ii.sed,

nitrogen combined with potash afforded the largest net return

per acre, while a mixture of nitrogen and phosphoric acid

cave the .smallest profit.
It was shown that, on the whole,

nitroi'en is the pred'uninant or controlling constituent for

addini' the I'reatest profit per acre. Lime alone has been

u.secl, on an average, with little profit, but lime used in con-

nexion with a complete fertilizer seems to prove quite profit-

able, and it is suggested that lime should be supplied under

these conditions at the rate of 1,000 lb. of slaketl lime

broadcasted every two or three years.

In conclusion it may be noted that the value of soil

analyses was brought out in these experiments, for by the

consideration of the composition of the various soils of the

State, it was inferred that the results obtained would apply

to the sandy and fine sandy loams of the upper coastal plain

se<-tion of tlie State. The varieties of cotton plants experi-

ment'd with were of the .\merican Upland typa.
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NOTES AND COMMENTS.

Contents of Present Issue.
'

The editorial in this number describes the general
work of the seed-control stations on the Continent, and

indicates the jiossible ways in which systems of sef'd-

control might be more generalh^ employed in thu

Tropics.

Under the licading Sugar Industry, on pagv .">0(i.

will be found an intt-rL-sting article on the utilization

of uKjlasses for alcohiil jjroduction, and of bagasse as

a source of papi
t making.

Trinidad Horticultural Club.

The useful work that is being accomplished by
the Horticultural Club in Trinidad is sho-\ra in a report
of a recent meeting publisherl in the Port-of-Spain
Gazette for September 4. At this meeting it was
announced that successful overtures had been made
with the Trinidad Poultry and Pet Stock Association

with a view to holding a joint exhibition in October.

^Ir. Freeman, Vice-President of the Club and Director

of Agriculture, suggested that the Government should

l)e approached with the object <>t' holding the show in

the Cimernment grounds at St. Clair, where no charges
would be made for admission.

Following the conclu.sion of this business, Mr. J. C.

Augustus, Curator of the Experiment Station proceeded
to give a practical demonstration in budding and

grafting. He dealt principally on grafting by approach
and T-bndding. The dift'i.-rent stages in the operations
\\ere shown practically, and intormation was given in

Connexion with the proper time of year to conduct

these operations. Mangoes are best budded in the

rainy season, but it is generally advisable to bud cacao

during the drier months of the year. The economic

importance of budding was discussed, and it is apparent
that the demonstration was highly apjireciated by the

mendiers and that this form of disseminating knowledge
is likely to serve a very useful end.

()n pages ."lOM and 309 several articles appear in

connexion with cotton. Of special interest is that

entitled Rivers' Type of Sea Lsland Cotton.

Insect Notes, on page 812, comprise an article on

insects and pain. A note on the transmission of M.il

tie Caderas is also given.

Under Students' (.'orner, on page 31.5, will be

found the second instalment of the article explaining
the dynamics of a plough.

Fungus Notes, which will be found on ]ia^e ."Mil.

describe the cau.se and prevention of Sorghum ~iniii.

An article on Se.sanuun, its cultiyation and ,selec-

tion, appears on page 317. This is of interest as

ii possible new industry in the West Indies.

Radium and Plant Growth.

Reference has been made from tinie to time to

this subject in the Agricultural A'eics and the present
note will form an inte'festing continuation of the subject.

According to the Gardener's Chronicle (August 1.5,

1!U4), experiments have just been concluded at the

grovmds of Messrs. Sutton and Sons, of Reading, which

provide interesting information as to tile practical
inHueiiee of radium compounds on plant growth.
Naturalh the plants experimented on were garden

plants of temperate countries, and the residts, there-

fore, from a West Indian aspect are intrinsically

important but not necessarily applicable. The effects

of the use of radium appeared to lie greatest in

the seedling rajte and red cloyer ])iots. In most
instances germination was ([uicker and more even,

and more growth was made, but whilst stinudating
early growth there is a distinct loss of colour in the

foliage and there is also a pi'obable weakne.ss in

Constitution.

In one series of experiments it .seemed that in-

creased yield occurred mostly in root and foliage, hence

where radium compounds are applied foi- fruit or grain

producing crops, it would seem that it might be advi,s-

able to supplement the radium witii phosphates and

potash. An interesting fact brought out was that the

eft'ict of the expensive radio-active (H-e differs very
little from that of the cheaper residue left after the

valuable radium f bromide has been extracti'd. This

suitability for agricultural purposes of what is virtually
a bv-product raises some hope that after further experi-
mentation it may be found practicable to utilize radium
on the estate.
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'The Thinking Hand'.

This is the suggestivi.^ titK- of n recunt book ou

practical education in elenientaiv schools, by Mr. J. G.

Legge, Director of Education of the Cit}' of Liverpool.
Nature (for August "20, 1014), in reviewing the volume
.states that we are apt tii speak of 'seeing" when we
mean 'perceiving" and forget that science through many
centuries has acquired kmiwledgv bv means I'f hand
work. There can be no doubt that the methods which

are described in this book have pi-i)vecl to be a valuable

means of stimulating the intellectual activity of

children. By means of manual exercises in which
such diverse materials as wond and metal, cardboard,

rope and cane, twine leather and stone are used, the

jiupils are taught elementary pliysics, domestic science,

and gardening. Naturally a great deal depends upon the

teaching
— it must be thorough—and the author pleads

fur considerable lilx'rty in pnscniifig the subjects.
The book is chaiacterized by the large number of

illustrations it contains, which
iicc'U])y by far the greater

part iif the Milume. These serve their fmiction admir-

ably and indicate the materials and methods employed
more clearly and convincingly than a more extensive

K'tter-press would do.

It is likely that a greatei- general application of this

.system of teaching in elementary schools in the West
Indies wiiidd serve a useful par[)ose. Apart from the

utilitarian aspect—by no means inconsiderable owing
to the dependence of the masses on manual labour,

domestic or agricultural
— there is more likelihood of

developing ideas and instilling method in the mind of

the average West Indian child through his hands tliaii

there is by means of the orthod(j\ slate and blackboard

instruction. This princi]>le applirs also in the case of

secondary schools, especially the lower forms. Successful

eftorts havi.' already been made in the din'cti(jn indi-

cated, but if its importance were more fully recognized

l)y the authorities and the examiners, and teachers were

selected and trained in this work of manual instruction,

it is likely that in the near future greater satisfaction

would be i\At by the average employer of labour than

that which wc hear ex]iressed at the present tiim-.

rain had been received in order to make a fair judge-
ment possible. The Inspector states that in a general
way the pupils should be made to use note boc:>ks more
than they do, and should be led to try and find the

principal reasons for the causes of failure or any unusual
success in the growth of crops that may occur from
time to time.

School Gardens in the Leeward Islands.

In his report for the year HH 2-13, the Inspectoi'
of Schools for the Leeward Islands discusses the state

of the gardens attached to some of the primary .schools

in this Colony. During 1012. there were thirty-three
school gardens in operation in the Leeward Islands, but
since th.at time a few have been discontinued. It

should be noted that the grants are now jwid from
local votes instead of from a Federal vote as formerlv.

This is considered preferable, as each Presideiicv pro-
vifles the money required for its own school gardens
and no more.

On the whole, the condition of the gardens does

not appi'ar to be very satisfactory principally as the

result of the extreme severity of the drought <'xperi-
ence<l during the year under i-eview in Antigua and
elsewhere. In fact, in awarding marks iu Antigua the

in.spection had to be posti)oii(il
until some months after

The Study of Soil FertiUty.

Ill the Tropics, in a general way, the study of

the plant has received greater attention than that of

the soil. In Great Britain the reverse is the case:

Fertility has been historically the outstanding feature
of agrictiltural research. In the Tropics, the Botanic
Station has been the fundamental institution: in

England it has been the chemical laboratorj'.
Ever since the Rothamsted Experimental Station

has been established, it has devoted its attention prin-

cipally to problems of soil fertility. In the Journal
of the Board of Agricultarc (August 11114), the

present Director (Dr. E. J. Russell) points out that soil

fertility-, though originally believed to depend on.the

presence of sufficient jAant food, is in reality dependent
upon at least six factors: (1) the amount of plant food in

the soil, (2) the amount of water present, (2) air suppily,

(4) till' temperature, (.5) sufficient space for root devel-

opment, and ((!) absence of injurious agents. At the

present time attention is concentratefl at Rothamsted
on the first and last of these. In the former, as well as

tlic mere provision of plant food in the form of suitable

manures, essential points for study are the control of

waste, the changes which the manure imdergoes in the

soil, and the proper balancing of maiuu'os. This latter

point is exceedingly iuqiortant, for it has been found

that the plant, like the animal, needs for its

best development a sort of 'balanced ration' so to

speak —it can make more use of its niti'ogen supply
in Certain forms and in combination with other kinds

of nutrients just as the animal can use its organic
nitrogen most advantageously in conjimction with fixeil

c(uaiitities of carbohydrates.

ImiJOi'tant experiments now in progress at Roth-
amsted are the chalking trials. These show that

during the first season, two-thirds of the outla}' involved

in chalking was recovered. This outlay was simply the

Cost of the labour used in digging the material and

applving it. After the lapse of a few years the results

inflicate so far, that chalking, under Hertfordshire con-

ditions at least, is a paying operation.

Interesting work is also being done with gi-een

dre:ssings
—a subject which has also received consider-

able attention in the West Indies, but most interesting
of all is the Consideration of Pickering's horticultural

i-esiareh on the effect of one growing crop on another,

in relation to the mixed cropping of annuals. Oats

and barlev grown together give the same yield as when
cidtivated separatelj-, whilst a leguminous crop, as

would be exjjected, increases the yield of the one it is

growing with. If in the case of oats and barley one

cro[) does suppress development in the other, say at

the earlv stages, it nnist later on stimidate it, the two

effects Counterbalancing each other.
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INSECT NOTES.

INSECTS AND PAIN.
The aeconipaiiying article fiititled Insect.s and

Pain, by Mr. H. B. Weiss, is taken from the Canadian
Entomologist for August 1914:—

This article is of interest as a diseussion of the

extent to which insects expei-ience pain as understood

by the hmiian animal, but the author is not able to

• arrive at a definite ccnclusion in the matter. It wotdd
seeni that while insects have well developed nervous

systems, the human intelligence has no means of
. accurately gauging the kind of sensation which is felt

by the insect, under conditions which in us would pro-
•duce pain in v:irious degrees (^f intensity, shading off to

slight irritation, inconvenience or annoyance:
—

In VHiious liiioks on entomology one often conies acro.ss

the statement that insects do not suiter acute sensations of

pain as do the higher animals. I )itferent facts are cited to

prove this, the most familiar l>eing the case of a buttertly
that was pinned alive, escaped and retiu'iied to its feeding

among flowers with ajjparently no inconvenience. Kirl)V

and S]3enee c]note the action of a bee eating honey though
•

deprived of its abdomen. Dr. John B. Smith found that if

he cut off the abdomen of a fly it would live for twenty-four
liours after with jjractically no digestive system, very little

nervous system and most of its heart gone, and when the

head was removed it lived for the same length of time. The

interesting feature was that no apparent sym|)tom of pain
was developed.

It is alsfi said that if a dragonfly lie cairtured, held

loosely by the wing and the tip nf its abdomen jaesented to

it-s raoutli, it will proceed to eat it at once as far as it

can reach.

Itcfcning to the human system, many experiences com-

in<inly called painful are only unpleasant or disagreeable.
This 1-1 infusion is due to the fact that painful things are

-.ilways unpleasant. Painfulness however is ipiite distinct

fmrn unplea.santness. The same stimuli wliieh result in

Sensations of pressure, warmth and cold may alsci bring abnut

painfulness if they are long continued ur repeated ciften

enough.
There are varinus tlienries accounting fur pain sensations,

the oldest one teaching that there was no specitic pain organs
but that sensations of ]jain were brought about Ijy continued
•or excessive reactions of other end-organs, especially those of

pressure. This theory was disproveil by the discovery that

certain anaesthetics destroyed pain sensations independently
of pressure sensations. For instance, if one's tooth is treated
witli cocaine, no pain is felt upon its removal but one is con-
•scioiis <if the pressure of the dentist's instrument.

,
Anotlier theory is that pain is produced only by the

excitation of distinct end-organs of pain. This theory is

ba.sed on the discovery of pain spots on the skin. However,
the spots which are sensitive to pain and not to pressure have
been found to occur oidy on the elbow joints and membranous
coverings of the eye. This lack of sjjots is explained Viy

•ussumiiig that nifire stimulation is reipiired to excite pain
end-organs than pressure end-oigans.

\ third theory is that pain end-organs are not distinct

•from pressure end-organs but are exposed pressure organs
situated under unusually thin parts of the epidermis and that

.pain is not due to any activity of these end-organs but to
'a. transformation in the grey matter of the spinal cord of

nerve excitations conveyed from tliese exposed pressure

end-organs.'

Returning to insects we find that they have well devel-

<iped nervous systems anH that their organs are well supplied
with nerve endings. Moreover many insects give signs of

discomfort when handled or nuitilated. There is no doubt
but that they are highly susceptible to pressure stimuli. In
fact end organs of touch such as hairs and bristles are dis-

tributed over the entire integument.
Pain sensations however are hard to distinguish in

insects from those of touch. One argues that the mutilated

insects heretofore referred to, experienced no pain simply
because they exhibited no signs of suft'ering. What then
constitutes a symptom of pain in in.sects? Who is qualified to

judge? !Mauy i)ain racked persons go about their duties with-

out exhibiting any signs of pain other than changes in facial

expression. Of course, extreme mutilation of the human body
results in almost inunediate death, while in the ca.se of insects

death is not inunediate. All pain, however, is an exhausting
experience and injiuious to the organism. With insects flnal

exhaustion is simply deferred.

In the case of the dragonfly eating its own body, it is

hard to find a human parallel unless we cite mentally un-

balanced jjcrsons w ho inflict serious injuries tipou their person.
One might argue that they woidd not do this if it were pain-
ful and yet we are jjositive such actions are painful.

The character of the insect nervous sy.stem is ludike our

own. and the surface of their bodies is usually rigid and hard
and probably mit sensitive to pressure ami pain in the same

way as our own Iiodies, so that we have no reliable guides as

to their sensations of pain. Man judges most things liy him-
self and when this guide fails he is at a loss to explain certain

haiipenings in a satisfactory way. It seems therefore, that the

e\idence for assuming that in.sects do not suffer acute

sensations of jiain is not b\- any means complete. We simply
do not know and have.no rclialile means at present of tiniling
oiu.

According to the Jievieif of Apjilied Entomolo'iy for

June 1914, the fioverinnent Veterinary .Surgeon in t'eyhm
reports that serious trouble has l>een cau.sed in Ceylon by
Stoiao.iys valcitranf, which was found to l>e swarming in one
of the towns and a cau.se of .serious irritation to cattle and
horses. The eggs, which are usually laid in ma.sses in straw,
hatch in from one to three days. The larva completes its

growth in about eknien days, and six days later the adult

emerges from the puparium. Green in Ceylon has bred
.S. calcitrans from decayed pumpkins and S. plurinotata from

decayed shoots of the giant liamboo. It will be rcniemliered

that S. calcitrans occurs in the West Indies and South
America and is supjjo.sed to be the transmitter, or one of the

transmitters of Mai de Caderas.

An inijxatant point in connexion with water culture

experiments is referred to in the Monthli/ Bulletin of Afjri-

cultural Intellitience and Plant Diseases for .June 1914.

Culture experiments with Afjiernillus niijer in Kaulin's solu-

tion with and without zinc showed ditt'erent results according
to the nature of the vessel employeil. In a .solution of hjdro-
chloric acid ei|uivalent in acidity to that of Kaulin's solution,
the writer found O'Oo milligrannne of zinc per 1"2.tc.c. h\
these experiments lioheniian glass, Jena glass and ijuartz

gla.ss were used, and there was a liig variation, as shown liy

the flgures in the .solution with zinc ami the .solution without,

zinc.
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DISEASES OF ANIMALS.^ Ry X. .s. Mmv,. M.S..

1).V..S., Xew York; The Macmillan Co., 1913.

This liook wa.s first issued under tlie titli- Can- ot

Animals. It is stated in the prefaie tliat the name is now

changed in order that tlie contents ot the book may lie better

expressed. Tlie advisability of this alteration is open to

(piestion. since the principal aim has been to give concise,

jiractical
directions that can be used by thcvse wlio have to

f\i^ with the care of animals, and not to present infonnatiim for

the use of those who make the disease.s f>f animals a special

,study. We think, in fact, that thc>se sectifm.s of the Avork

which deal entirely with the care of animals, for exanii)le, the

breaking in of animals, the transport of animals, and the

nursing of animals are likely to prove just as useful, it not

more .so, in the hands of the agriculturist than the account

of infectious diseases like anthrax and Texas fever. How-

ever, this is a minor ]K)int in forming a ju:lginent of a book

which, as a whole, is undoubtedly one nf the most useful

of its kind that has come under nur notice.

The first chapter gives general advice as regards the

care of animals, including reference to exercise and pmtec-
tion. The care of animals is then cimsidered in regard t"

their requirements in the .stables and the yards. This

chapter includes gocxl sections on (juarantine and the impor-
tance of bedding. A rather unexpected bmnch of the

.subject of animal management is that which comes in

Chapter III—the care of pets. In the course of this chapter
the educational value i>f pets as a hobliy for children is very

pioperly emphasized, and we might with advantage suggest
that more attention be given to this matter in the West

Indies. The section on the training of dogs is particularly

good, though rather more space than is perhajis necessiuy

is accorded to the care of cats.

Chapter IV deals entirely with the judging and handling
of the horse. In this the age, points, and style, together

with the training and breaking in and the curing of bafl

liabits are dealt with in a concise and practical manner. On
account of its great practical imjiortance a whole chapter

is devoted to lameness and shoeing.

After describing the general indications of disease in

animals, the author proceeds to descrilie the treatment of sick

animals, which really amounts to a most useful description of

nursing methods. The ways to give medicine are both

described and illustrated, and the means employed in

the confining or restraining of animals are equally well

told. Figure 36 shows how a horse may be thrown by means

of side lines, and figure -M illustrates the half-hitch method

of throwing a bull. The author very justly devotes several

pages to the subject of disinfection and antiseptics. It is

undoubtedly a fact that there is consideralile scope ffir

increased employment of disinfectants and aseptic methods

generall.v in the yartl and stable, not only in the United

.States for which this book has been specially written, l)Ut

in the West Indies as well.

For the convenience of the stockman and horseman, whcp

.are the chief persons written for in this book, the various

simple surgical treatments em]jloyeil in the cure of injuries-
aie briefly described in Chapter VIII. The .stockman is told of

the first aid treatment f)f wounds and various other external

injuries induced by organic disea.ses. The chapter includes

also a .section on castrating, caponizing and spaying.

Rreeding and veterinary obstetrics receive attention in

('hai)ter l.\. The usual information <'onnected with parturition
anil the attendant diseases are given, and the autlmr does not

fail to add a little note at the end on caring for the young
an<l weaning. Di.sea.ses and injuries of the bones, limlis and

.joints are clealt with next, and this is followed by an ei{ually
useful chapter on the diseases of the alimentary tract, and of

the digestive functions .Ml the ailments referred to are those

with which the experienced farmer is well familiar, but it is

certain that his efficiency will bo advanced l>.y studying the-

instructions carefully given by the author of this book.

Chaiiter .\1I deals with the disea.ses aft'ecting the respiratory

sy.stem, such as bronchitis and pneumonia: and those disea.ses.

attecting the brain and the nervous .system are described in

the chapter which follows. These latter ailments, or rather

fatal maladies, include lock-jaw and apoplexy. The diseases,

attecting the skin and the eye are of course inipoi-tant and

are outlined briefly in Chapter XIV.

It is often the ca.se that those who lia\e not had the advan-

tage of a training in biology pos.sfss liniited views as to what

jiarasites are, especially concerning tho.se organisms which are

oidy partially parasitic. Ry describing diseases, I'hiefly of the

skill, like ring-ivorm, scab of sheeii and cattle, mange of dogs
and bots in .sheep, horses and cattle, as well as tick.s. the author

presents to the reader's mind a very clear idea of the formid-

able enemies which the stock owner has to face in respect
of his care for the animals he owns. In the southern States,

and in the West Indies, great importance attaches to ticks

and worms living as paiasites in the alimentary canal, and

the author might with advantage have devoted a little more

space to these matters. The di.seases produced by the more

or less highly organized parasites just described, are

followed by an account of contagious and infectious diseases

induced liy bacteria. It is hardly necessary to do more
than mention this fact, as the explanations given are

|)erfectl.y
orthcxlox and present no special points of interest.

The last chapter but one is concerned with miscellaneou.-!

diseases. Many of the.se are not caused by specific organisms,

though, Hs a jwint of interest, it may be mentioned that a few

of them like actinomycosis of cattle and ergot poisoning are

caused by fungi. This chapter includes an account of several

kinds of injury set up in the digestive tract by certain foods.

Mould.v corn causes staggers, whilst cotton-seed meal fed in

too large a quantity gives ri.se to a disease of the nervous

system.

The book concludes with a collection of recipes and brief

advice. This latter section, entitled Rrief Advice on the

Commoner Diseases, might in a time of emergency serve

a very useful purpose, because the information fully to the

point is given under the name of each disease arranged in

alphalietical order, and at the end of each note the number
of the page in the book is given where further information is

to lie found. Incidentally this section, which is in fact

a summary of the whole book, should be u.seful for revision

purposes in the case of agricultural students preparing for

e.xamination. There is a good index consisting of ten pages-

(two columns to a Jiage) of well selected references.

It is liy no means always the case that a l)Ook written

primarily for a temperate country can be recommended to-

those interested in its subject under tropical conditions. la

this particular case tliere can be no hesitation in doing so,
'
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GLEANINGS.

Der Pflanzer for May 1914 contains an article describ-

ing a metliod of solidifying oils applicable to tropical oils and

fats, thereby increasing their valu§. In an article on tropical

forestry, the natural rejuvenation of teak trees is described.

A communication received from the acting Agricultural

Superintendent, St. Vincent, shows that the usual routine

work is being conducted in the experiment station, liut

little of general interest appears to be happening as far as the

outside work of the department is concerned.

It is stated h\ Der Pflanzer for April 1914 that the

yield of Manihot rubber is increased after scraping the bark.

In this number the present position of rubbei' standardization

is reviewed. Two important notes include the use of castor

oil as a motor luliricant.

It is expected in England, according to the India

Ruhher Journal for August 22, 1914, that there wij be

a big reduction in rubber plantation supplies for 1914 and

1915. It is believed that the prices, especially fm- tir-5t

grade rubber, will range high.

Two interesting Indian reports received leeently are

(1) that on the Dharwar Agricultural Station, and (2) that

on the Surat Agricultural Station, both for the year 1912-13.

These publications contain a considerable amount of infor-

mation on cotton growing and selection.

According to the Grenada Government Gazette for

August 15, 1914, the exports of cacao and cotton from that

island for the .seven months ended July 31, 1914, show
a reduction on those of the corresponding period in 1913.

Fruits and .spices,
on the other hand, exhibit an increase in

value.

In the Bulletin Afjricole du Conija Behje iov .June 1911

is a very interesting article on mechanical labour in Katanga.
In this article a traction engine is described which comliines

the useful feature of draft with lifting. This is accomplished

by means of a crane carried iu front f)f the engine and worked

by the same.

An importaiit .Iapane.se ])ublication to th"Se interested

iu the agricultural chemistry of rice is the montigraph puli-

lished in the Journal oj the Collerfe of A;/ricultu)-e, Sapporo,
entitled Influence of the .\^lkali Salts upon the Growth of the

Rice Plants. To each section of the paper a concise summary
of results is attached.

Der Troji' iiildnzeT for July 1914 ciiutains several

interesting articles de<tling with the following subjects: the

geographical distribution of the oil palm; the ostrich feather

industry; a discussion as to whether the jjlanter .should giu
his own cotton ; a note on Manihot rublier, and a review of

ruliber and other cultivations in Ceylon, 1913. Attention is

given in this issue also to the use of bacterial disease against

]ilagues of grasshoppers.

Bulletin No. 11 of the Department of Agriculture,

I'eylon, deals with the import of manures into that colony.
It is interesting to observe that most of the nitrate of potash
used is imported from India, the import in 1908 being
287 tons of the i-efuse salt-petre, valued at Rs. 200 per ton.

This has increa.sed to 2,082 tons in 1912-13 valued at

Rs. 208 per ton. Sulphate of pota.sh has also increased and
in 1912-13, 5,082 tons were imported valued at R.s. 145

j)er ton.

Reference is made in Nature for August 13, rjI4, to

a new text-book on agricultural bactei'iology entitled

^'orlesungen iiber landwirtschaftliche Bacteriologie by Dr. F.

Liihnis. In this the author adopts the old Zopf classifica-

tion remarking that no better one has yet been formulated.

AVitli this Nature is in agreement. The text-book has the

usual range adopted under the subject for the study of .soils

and foodstnft's.

A pulilication that should prove interesting to AVest

Indian planters is Bulletin Xo. 44 of the agricultural and
chemical series of the Experiment Station of the Hawaiian

Sugar Planters" Association. This is entitled The Imple-
ments of the Industry, and it gives an illustrated account of

the agricultural implements .suitable for employment in the

Tropics for the special ')bject of reducing jnanual labour on

the estate. This liulletin should l:>e examined by tho.se who
live under conditions where labour is expensive or scarce.

The ipiestion of the origin of the nitre deposits in

Chili is di.scu.ssed in Nature (August 20, 1914). It has
lieen suggested that the beds have beer formed by the

nitrification of immense deposits of seaweed and guano, Ijut

it is more probable that they represent the concentrated

fertility of the thousantls of scjuare miles of land between the

watershed of the .Vndes and Coast Range, the nitrates

formed in these regions being washed out by the periodical
mountain floods which occur every seven or eight years, and

suljsecjuently recovered by the evaporation of the leacliings
iu the lower levels, where the nitrates are found.

It is stated in The Board of Trade Journal for August 20,

1914, that a thirty years' concession has been granted for

the exploitation of coco-nut groves in the zone of the Pacific

coast of Co.sta Ri^-a to a company known as Coniijania
de Coeales del Pacifico. The company undertakes to preserve
and rejjlant the existing coco-nut palms and to plant coco-nut.s

in tho.se places where they do not already grow. The com-

pany is also to establish within a year a transport service

consisting of sailing vessels of at least 15 tons register, fitted

with auxiliaiy petrol motors of 20 h.]j. The conipajiy as

well undertakes to e.stalilish a factory in San .Jose for the

extraction of coco-nut oil.
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STUDENTS' CORNER.

DYNAMICS OF A PLOUGH.-^

I'AKT 11.

The ((uestion to Le considered is the be.st position and
direction to ii]jply the force to overronie these three several

re.si.stances. To do so it is necessary to reduce them to one

single resistance, and to fi.\ approximately the position and
direction of this. Under the laws of dynamics (force in

motion) any number of forces or resistances (components)
acting on a solid body and ditiering in magnitude and direc-

tion may be resolved into a single force or resistance, the

position, magnitude, and direction of which are fixed by the

magnitude and direction of of the several components.

ir ,'

Fic. 7. B= Force acting in echelon, parallel to beam.

In Stephen's Book of Farm linijlements, jjulilishcd in

18.5s, dealing with this subject, the point of resultant resis-

tance—that is, the final resistance arrived at on combining
the several resistances in operation

—of a plough is called the

'centre of gravity'. As, however, gravity is not the principal
cause of the resistance of a jilough, I prefer to call the point
in question the 'resultant centre of resistance and point of

balance'. By this is meant the imaginary point in

the body of the plough from which a single force,

acting horizontally to the said point and parallel to

the land side, will overcome the resistance with a min-
imum of loss. If the force Vie applied obliquely to the said

point the direction of the plough will not be altered, but the

Jilough will advance in eche]<in to and parallel with the said

force. The word 'echelon' may be better understood by

recalling the drawing of a barge in a canal by a horse walking
on the bank. This point, then, from the estimate already
inade of the components of resistance, I place approximately
in

thejjlough
we are considering at \'> inches to the rear of

the point of share 2 inches up from the base line of plough
(which is a straight line from the point of share to tread of
ba<-k wheel) and 3 inches to the right of the land side of the

plough, looking from the rear of the plough. To ascertain
the precise position is not essential to the argument.

It should here be noted that this imaginary point when
a plough is at work is not a fixed point, but is constantly
on the move from side to side and up and down, due to the
\ariation in intensity of the three components caused liy the

vaiying composition of the land being ploughed; but under

ordinary circumstances, it will be fairly steady within an
inch or two of the position stated. It is not possible t(5

•ipply the force required to overcome the resultant resistance
at the Ijest theoretical position

—
namely, in a line horizontal

with the said point and parallel with the land side of the

plough—owing, firstly, to this line passing through the
earth in front of the plough, as shown in figure 4, and,
secondly, to the fact that the hame-hooks of a horse are
about 4 feet above the surface of the ground.

I'or obxi.jus reasons, the power can neitiier be applied on
the line AC nor the line AB. It therefore becomes necessary
to equip the plough-body with a beam raised high enough t(j

clear both the furrow in front of the share and the ordinary
surface growth on the land, and carried back from the share
far enough to provide room for the front part of the mould-
board to join the share in a regular curve. These considera-
tions fix the length and shape of leg and beam, which together
form a straight shanked hook, the horses being attached to

the end of the shank, the share and the mould-board being
joined to the returned curved end of the said hook. As the
force ha.s to be attached to the front end of the beam, and as

force acts in a straight line, the power of the horses attached
to the front of the beam crosses the gap between the point of

the beam and the centre of resistance in a straight line. The

leg and the beam nmst lie made strong enough to resist the
strain thereby set up in them, tending to straighten out the
hook formetl by the leg and beam.

^^

Fn:. 8. .\. (V'ntreof liesistancc and Point of Balance.

B. Best Theoretical l^isition for Line of

Draught.
C. Hame-hook of ordinary Draught Horse

(4 feet above surface and 14 feet from A).
AC. Straight line from Hame-hook to centre

of liesistance.

The
^0, 1914.

Joxnuil of Agricnltme of New Zealand for .Tune

Fii;. 9. A. Centre of Kesistance.

C. Hame-hook, 4 feet atiove Surface and 14

feet from A.

AC. Line of Force, and passing througli

Bridle-irin at 1).

The beam must not only be high enough to clear the

furrow and strong enough to stand the strain, but must be

h.ng enough to bring the line of draught in a straight line

from the hame-hooks to the centre of resistance, as shown

in Fig. 5.
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FUNGUS NOTES.

SORGHUM SMUT.

Speriiufii^ cif iiiipht-e rtttaokeJ by a. sliiut ilisease \\eie

"J-eceiitly received from ilontsenat, with an enquiiy a.s to

treatment. The smut proved to be due to the well-known

Sph JLcelotheca (I'stilago) sonihi, (Lk.) Clinton, which is kno\VL\

to occur from time t(i time on imphee and Tininea corn in the

AVest Indies.

The spores of the fungu.s are usually .sown with the seed,

germinate in the soil at the .'<ame time, and infect the seed-

lings at an early stage. The mycelium of tlie fiuigus keeps

pace with the extension of the plant in the form of thin

threads which grow up through the softer tissues, especia.lly

the pith. No particular damage to the plant is caused and
"jio sign of the disease is visible until the period of flowering, .

when the fungus develops rapidly in the anthers and ;Ovaries, ,

and there produces masses of black powdery spores which

replace the pollen anfl the seeds. The outward appearence
of the panicles is not much altered until the mendu'ane which
nt tiist encloses the spore masses bursts, when they appear as

if coated with powdery soot.

The spores are \"ery resistant, and the occurrence of

d >niall (piantity of smutted material among the seed corn is

capable of producing widespread infection in the following

crop. The disease is thus cumulative, and its occurrence even

in small proportion,-, should therefore nnt be considered

Jiegligible.

Treatment is rendered eas)' by the absence of the fungus
hijw the interior of the seed, and owing to the fact that only

very young plants can be infected. Any method which

secures the sterilisation of the seed without destroying its

germinative power is eflective.

Two types of treatment are in comnmn use against this

and other diseases of a similar nature, depending on the use of

(1) chemical fungicides, (2) hot water, for the killing of the

spores. The hf)t water process is a somewhat delicate one,

since a temperature of at least 129° F. has to be maintained

in order to secure the desired ert'ect, and a temperature above

138°F. is liable to kill the seed. This involves an equipment
and a carefulness in handling that are not always at the

service of the West Indian planter. The use of chemical

fungicides is more likely to meet his case.

The sul)Stances most in favour for the purpose are

(1) formalin and (2) copper sulphate. Dilute .solutions of

either substance may be u.seil in two ways. The seed is

either steeped in the solution or is sprinkled with it and then

thoroughly mixed in order to secure uniformity of action.

Commercial foimalin is a 10-per cent, solution of fornial-

flehyde gas in water. It is not dangerous to use, but its

fumes have a strongly irritant action on the mucous mem-
liranes of eyes, nose, and throat, and even weak solutions

cau.se a haishness and peeling of the skin if allowed to

lemain in contact with it for any considerable time. A solu-

tion of proper strength Ls obtained by nnxing 1 pint of

formalin with 30 gallons of water. The cost of formalin

in Barliados is 3.s. per (Imperial) pint. If copper sulphate

(bluestone) is used, 1 Iti. should be dissfilved in 10 gallons
of water.

In carrying out the steeping method, the seed is con-

tained in a bag or close basket and immersed in the solution,

being lifted up and down a few times to get rid of the

enclosed air. The time of soaking is two hours in the case

of formalin, thiee minutes in the case of copper sulphate
solution.

In the .sprinkling method, if formalin is u.sed, the grain,,
after it has become thoroughly wet should be left iji

a covered wooden vessel, or in a heap covered with wet sac k-

ing. for several hr)urs, and then spread out to dry. If co|)per

sulphate solution is used, the grain shoTild be dried ininicdi-

ately.

It is advisable to test the germination of the treated

.-eed before sowing, .so that allowance may be made for any
which has been killed. Formalin is less likely tu damage the

.>eed than copj)er sulphate solution.

In handling the grain after treatment, the greatest care

.should be taken that it d<ies not come iirto contact with any
article that is likely to be contaminated with smut s[)ores,

and that it is not expo.sed where ilust which may contain the

spores is likely tfi settle upon it.

There is another .sorghum smut, Sphacelotheca (I'stilago)

reiliana, (Kiihn) CI., which differs from the above in that,

instead of the grains being affected separately, the whole

head is conglomerated into a smutted mass.

This does not appear to have been recorded from the

Lesser Antilles. It is not amenable to the treatment describ-

ed above, but mu~t bf met by obtaining seed from an unin-

fected source.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.

i;i:esai«a. The Land Officer's Report for August states

that work on the Settlement roads at St. Cyr was continued

this month. As regards progress of work on the holdings in

general, the allottees on all the Settlements were engaged

during the early part of the month in weeding corn and

sugar-cane. During the latter part of the month, they were

occupied in preparing land for planting cassava and sweet

potatoes. Turning to the condition of the crops, the Land
( )tficer reports as follows: 'Maize shows considerable promi.se,

the weather having been very favourable for its growth.

Larger areas than last jear having been planted the crop
should be a liig one. As regards sugar-cane, this crop ha.s

also benefited by favourable weather and is now very proniis-

ing. The areas on all Settlements have been extended this

year. In connexion with ground provisions, those already

planted are doing well. The cassava crop at Westerhall

is satisfactory, and fairly large reapings should be made

during the coming months. Fair quantities of peas have

been reaped, and mo.st of the .settlers are being induced

to re-plant further crops of this quick food-producing

product as soon as one crop is reaped. The root crops,
such as yams and tannias, are lieing gradually jnit in and are

doingwell.'
ST. LUCIA. On the Land Settlement at Reunion .several

allotments are now occupied and bear crops that are in

excellent condition. The Government has offered lots free

for the period of one crop for the cultivation of provisions.
Work in the Experiment Stations has included the

distribution and transplanting of limes and the plant-

ing of wind-belts. Observations relating to the staple crops
show that cacao promises well whilst the prospects tor sugar
are exceedingly good. The second lime crop was coming in

at the time of writing.
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iMi.visiCA. During Aiigu.st tlie lime crop was in full

swing, and 3,L'?0 barrels of green linie.s were shipped. In the

ExperinKiit Static ms, weeding and i ntlassing were in jirogress,

while in the nurseries the lieds were lieing forked, seeds .sown,

plants potted and lime seedlings t ran.splanted. The plant

distribution for the month wa.s as follow.s: limes, 3,300; budded

lemon.s, 25; budded limes, 12; total, 3,337. The Curator

states that, owing to the disturbed conditions now prevailing,

it was not possible to forward an exhibit of fresh limes to the

Toronto Exhibition as intended. A toniing event of interest

is the exfjected receipt at the Lime Experiment Statioii <>\'

three new varieties of grape fruit and five nf oranges.

ANTHU'A. In this island the Curator says the cane iroji

is beginning to feel the effects of the dry weather experienced

during the month. The fields of young cotton are fairly

liealthy, but re(|uire rain. Onion seed has recently been

receive<l and a large proportion was planted immediately.

Crops of maize and sweet potatoes will be established as

ixtensively as possibly as .sotm as the weather becomes favour-

able. The experiments on the kiln-drying of corn will l>e

repeated and experiments also in the making of corn meal are

.to be conducted. A null for lorn meal-making has bi-en

-erected at the Botanic Station. Scjciety meetings during the

month have included a general meeting of the Agricultural
and Commercial Society already re])orted in the Agrindturtd

Netrs^ and a meeting of the Onion (jrowers' Association at

which was considered a scheme for the extension of their

useful activities. In a special commiuiication recently received

fiom the Hon. Secretary of the .Agricultural and Cmnmereial

JSociety, it is stated that it has been resolved tn prpst]ione the

Antigua and Agricultural and Industrial Exhibitinn which

had been arranged to be held in February l'.U."p.

DEPARTMENT NEWS.
The Imperial Cornini.ssioner of Agriculture ivtiiiiud

to Barbadcs on September 23, 1914, by the K.M.S.

•Cha\idiere' from an official visit to the Northern Islanils

announced in the Agricultural Xeius iov September
12.

A NEW INDUSTRY.

THE CULTIVATION AND SELECTION
OF SESAMUM.

Sesamum is a seed-producing crop, the cultivation of

which is worth attention in the West Indies. Experiments
have been made already in Grenada, Antigua, Montserrat

and St. Kitts. The commercial possibilities of the cultiva-

tion are of cour.se not yet definitely known: in Antigua.
the principal factor which interfered with the cultivation uf

this crop was disease, but the appearance of a paper on

the improvement of Sesamum. in the Philipphu Ai/ricnltiiri$t

and Fortster makes it seem likely that this and any other

• lifticulties pertaining to the plant itself can be got over by
selection.

It may prove interesting liefore referring to the selec-

tion woik, to give a brief account of the eidtivation of the

criip. A native most probably of Xorth Africa, Sesamum is

a plant which leiiuii-es a warm climate, and although it cau
be grown on almost the poorest land in cultivation it does

liest, like most other crops, on a rich fertile one, preferalily

light. The methods of planting differ, but in the Philippine.?
it has Ijeen found best to plant the seed in rows. When
they are about + inches high, they may be thinned from 2 to

4 inches apart. This depends, of course, upon the variety
and the cultivation. The land must lie properly weedei
As regards different varieties, it is stated that these can be

easily recognized from one another by their leaves, capsules,
and the duration of time from sowing to maturity. Some
are early varieties and others are late. One of the most

])roductive varieties tested in the Philippines seems to be
Xo. 1()22-F, (White). Further reference will be made ti>

varieties later •i>\.

Several diseases of Sesanuim appear on the Philijjpine.s.

The most lonnnon insects are leaf rollers. There are two

fungus diseases observed: the damping off" fungus, and a leaf

s|)ot caused l)y Cercospora Sesami, A. Zinnu. Tlie damping off:

disea.se generally occuis in rainy wheather. when the plants
are crowded. It attacks only the small plants. C. Sesami
attacks tlie leaves only, and eventually causes them to fall.

The harvi'sting of Sesamum is very ea.sy and simple. The
stem is <-ut close to the ground with a sickle, and the cut

stems are then jiiled up and tied into bundles. The smaller

the bundles the lietter will be the drying. Immediately
after they are brought to the drying house, they can bespread
on a mat. They are dried there till all the capsules are

ojiened and the .seeds can be shaken out. As regards market

\alne, the hgures given in the paper under consideration do

not apply to the West Indies, but it may be noted that it Is

said .3 litres of the white variety seed sells at 30 to -10

centavos. The lilack fetches le.ss.

W ith reference to the use of Seasamum .seed, it is stated

that two-thirds of the world's production goes to Marseilles

for oil extraction largely used for making soap, in perfume,
and for buiiiiug in lamps. It is also extensively u.sed in

certain places, e.g. Egypt, as a substitute for olive oil. A.s i.s

well known, the resi<lual matter or cake is employed as

a cattle food, in which connexiim it has been ob.served to have

a great intiueuce upun tile butter and fat of dairy cows.

Turning now to the selection experiments, it may be

explained that before the harvesting of each variety, selei-tioa

was first made in the tield. Duiing the selection severs,!

variations were noted: in the number of the locules, in the

branching haliits, and especially in regard to susceptil)ility to

leaf spot. Space prevents a discussion here of the tables of

oliservations, and it must suffice if we present the summary
iif conclusions, liased upon these figures, which the author

|)laces at the end of his article:—

"(1) The yield of sesamum can be increased by selection

in the field, and by growing the selected seeds in separate

plots. (2) The sports which appear in 403-F, such as the

hairy and the smooth forms, can easily be bred true.

(3) With the character of high yielding which is founil ia

certain jilants of 403-F can be correlated branchiness, finenes.?

of the hair, and shape of the capsules, in all of which they

differ from the cnnnnon stock. (4) The varieties of 404

and 403-F can lie self-fertilized. (-5) Se.samum in common

cultures in the Philippines needs to be improved by selection,

as regards strength of stem, immunity to disease, uniformity

of type, resistance to drought, ami brevity of cro]) period;

and above all eise, as tn jirodiictiveness.'
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MARKET REPORTS.

London.—The West Ini>ia Committee Circular,

8(.'ptt'iu
1914.

cwt. ; Grenada, 51,'-

Arrowroot— 2(1. til 4|(/.

Balata—Sheet, 2 Ti; block, 2,2.^ jier Iti.

Beeswax—No quotatinris.
C.A.CAO—Trinidad. 5"/- to (54;- per

to 68/-; Jamaica, no quotations.
Coffee—Jamaica, no (jiiotations.

Copra—West Indian, £24 per ton.

Cotton—Fully Fine, no quiitatimis; Floridas, no qimta-

tions; West Indian Sea Island, 16rf.

Fruit—No iiuotations.
Fustic—No quotations.
GlNOER—Quiet.
IsixoLASS—Nil quiitatiiins.

HoSEY—No quotations.
Lime Juice—Raw, no quotations: ci ncentrated, nn quiita-

tions; Otto of limes (hand-pressed), lOjCi.

LoGWoou—No ((uotatifins.
Mace—No quotations.
Nutmegs—No quotations.
Pimento—Quiet.
Rubber—Para, tine hard. 2/'.iJ; tine soft, 2/4; Cas

Rum—Jamaica, 2 2 to •">,-.

stilloa. 1 iS-,

New York.—Messrs. Gii.lesiie Bros., & Co., July 24,

1914.

Cacao—Caracas, ll^c. to 12c.; Grenada, lie. to 11 ic;
Trinidad, ll|c. to ll|c. ; Jamaica, 10c. to lie.

Coco-NUTs—Jamaica and Trinidad, selects $20-00 to ^21-00;

culls, no quotations.
Coffee—Jamaica, 9|c. to ISic. per lb.

Ginger—Tic. to 10c. per tb.

Goat Skins—Jamaica, 4(>c. ; Antigua and Barbados, 43c. to

46c. ; St. Thomas and St. Kitts, 40c. to 4;ic. per ft.

Grape Fruit—Jamaica, $1-75 to $2-50.

Limes.—S:5 -75 to $4-50.

Mace—45c. to b'.ic. per ft.

Nutmegs—llO's, lljc.
Oranges—Jamaica, .S2-00 to §2-50.

Pimento—'Sic. per ft.

Sugar—Centrifugals, 90°, 3-2Cc. ; Muscovados, 89% 2-88c. ;

Molasses, 89', 2-Glc., all duty paid.

Trinidad.—Messrs. Gordon, Grant &, Co., Septenilier 14.

1914.

Cacao—Venezuelan, no quotations; Trinidad, no quota-
tions.

Coco-nut Oil—80e. ])er Inqierial gallon.
Coffee—Venezuelan, Kic per ft.

Copra—S5 -00 per 1((0 lb.

Dhal—No quotations.
0NI0N.S—S:5-25 to .^.-i-SO |ier KM I ft.

Peas, Split—$7 '25 per bag.
Potatoes—English, 8^2 -85 jier 100 ft.

Rice—Yellow,>7 00 to Si7r)il; White, $7-00 pur bag.
Sugar—American crushed, no quotations.

Barbados.—ilessrs. Ja.mes A. Lvxch A: Co., Ltd.,

September 19. 1914. Messrs. T. S. Gaeraway ifc

Cc, September 7, 191 I.

Arrowroot-.?4"50 per l(i0 ft.

Cacao—.?13-00 per 100 ft.

Coco-nuts—No quotations.
Hay—§1 -50 per 100 ft.

Manures—Nitrate of soda. .SGo'OO; Cacao manure, S48-00

to goO-OO: Sulphate of ammonia ^78-00 to §85-00

per ton.

Molasses—No quotations.
( »NioNs—§;3-50 iier 190 it..

Pe.\s, Split—SGOO to §!C-25 per bag of 210 ft. ; Canada,
S4-75.

PoT.\TOES—Nova Scotia, §4-25 per 160 ft.

Rice—Ballam, §5 55 per I'.Mlft. ; Patna, no quotations;

Rangoon, no quotations.
Sugar—American granulated, .*i8-0() jier 100 ft.

British Guiana. ^Messrs. Wietixg & Kichtee, September
12, 1914; Messrs. Sandb.\ch, Parker & Co.,

August 28, 1914.



THE AGHICULTUPiAL NEWS.

Publications on sale of the Imperial Department of Agriculture
FOR THE AVE'^T IXP-IES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. 1. (_)'\x (if print. Xos. 2. '), iiud -1-, in orij.-inal puper eovers as issued, price 1j. oacli. Post free, Is. 27.;
Volumes II, III, lA', \-, VI, VII, VIII, I.X, X, XI, XII and XIII:—Price i^. each; Post free -'>•. 8 !., where complete.

(Ill, 2. lA", 'A; and V, 2 and 3 are out of print.)
A'olnme XIA', Xos. 1 and ± No. 1 Containing Papers on PE.Vfi.i.xT .\i;eicultuee is the west indies: (1)

Introductory paper—Efforts in Aid of Pea.sant Agriculture in the AA''cst Indies, by Francis AA^atts, C.il.G.,

D.Kc, F.I.i'., F.C.S.; (2) Government •Schemes of Land Settlement in Grenada and the Grenadines, by
Gilbert .\n(!iinleck, B.Se., F.C'.S.: G.' AVliittield Smith, F.L.S., an.d AA^alter llertrand: (.3) ilethod of

AVorking Small Holdings under the Land Settlement Scheme in St. A'iucent, by AA'. X. Sands, F.L.S.;

(4) Agricultural Credit in the AVest Indies, by AV. It. Dunlop: together with the St. Vincent Credit

Ordinance, 191-'), and lleport on working of the same,Jiy llpbert M. Anderson.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular mmiiier and the inlnrmation contained in them is especially

adapted to AVest Indian conditions. They contain, amongst other subjects, summaries of the results of tlie experiment work
on sugar-cane and manureti, the full official reports of which have o:ily a limited circulation. The number issued up to the,

present time is seventy-three. Tlio-se mentioned in the following list are still available: the rest are out of print.
SroAR Inih-stry. (14) Screw Worm in Cattle at St. Lucia. Price 2 '.

Seedling and other Canes at Barliado.s (]•"') Plain Talk to Small Owners. Price '21.

in HHJO. No. ;!, price 2(/.
; in 191)1, No. 1.'!, [irice 4d.; (17) General Treatment of Fungoid Pests. Price 4?.

in 1902. No. I!.), price 4(7.: in 1903, No. 20, price 4'^.; (18) Rucijies for Cooking AVest Indian Yams. Price 2-/.

in 1004. No. .32, ])rice 4./. (2."i) Gr(nind Nuts in Iha AVest Indies. Price 2rf.

Seedling Canes and Mannnal E.xperiments at Barl)ados, ('28) Barbados and Port i Rico Molasses. Price 3.7.

in 1003-5. No. 40, price ti/.: in 1004-(j, No. 44, price (it/.; (34) Notes on Rabbit Keeping in the AA' est Indies. Price 2 ^
in 1005-7, No. 40, price HI.: in liKI(i-8, No. 50, iirici;G('. ; (37) Cultivation of Oranges in Dominica. Price 4 '.

in 1007-0, No. 02, price ()./.: No. (iti, ju-ice «'/. (41) Tobago, Hints to Settlers. Price 07.

Seedling and other Canes in the l,eeward Islands, (43) Cotton iSeed and Cotton-cake-meal on AVest Indian Planta-
in 1000-1, No. ]•_', price 2</. ; in 1001-'.', No. 20, price 2(/.; tions. Price 2./.

in 1002-;i, No. 27, price 2(/. : in 10O.'>-4, No. 33, )irice4(/.; (.54) Fungus Diseases of Cacao and Sanitation of i,'acao
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The History of Agriculture.

Tt^ '!^i|^"<^*t)c unac(jtiaintt'(l with the history iof ones

specialty is to lack that .sympathetic interest

.which a knowledge of the past must invariabh'

arouse. All the wider issues fail to be fully ajjpre-

ciated, and it is impo.ssible to form just estimates of

the value and creditable worth of past endeavours

owing to ones ignorance of the conditions under which

they were conducted. For th<' y<iung man, as a form

of education, the study of the history of his occupation

has a broadening influence and frequentlj- acts benefi-

cially in the way of lessening the tendency to under-rate

ratiui' than over-rate results and achievements that

are now out-of-date. In the business of agriculture
as well as in the administration and science of

agricidture is this true; in fact the study of history
shows that these different spheres of activity are

inseparable and in this way also is of great worth.

In forming an estimate of previous work it is essen-

tial to become familiarwiththe environment under which

it was conducted. Few people who, in the ordinary
coiu'se of events meieh' utilize for their own ad\antage
the results achieved by others realize the difficulties

that have in some instances been faced and overcome

in bringing to light new facts or in materializing new
ideas on a practical basis. The details of the environ-

ment under which the work was done remain untold,

for on tho modern knowledge market results are valued

for what they are worth and not by the energy which

has been expended in producing them—just as a pound

hardly earned can purchase no more than a pound that

has been gained with comparative ease. A stiKly of

history does the pioneer credit in this respect, and in

doing this it arouses .sympathj' on the one hand or pro-

vides encoiu'agement on the other for those similarly

engaged at the present time. In other words, the

study of history is inspiring.

From another point of view the study is of value

in ;i more materialistic way. It shows the extent to

which one event may affect another—a most important

aspect for those who are concerned with aduiinistiation

in any capacity. The depression in the sugar industry

in the West Indii'S during the nineties, for example, was

largely responsible tor the revixal of the Sea Island

cotton industry which has been the making of several

of the islands. Coming nearer the pre.sent time, such
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as event as the passing of the St. Vincent Agricultural

•Credit Ordinance, although it was not done with that

motive, can now be seen stimulating the formation of

credit societies in other places.

Such examinations of the past enable estimates to

be formed of the future, and will provide illustrations

of the adage that even in agriculture, history repeats

it.se]f.

Coming more particularly to the recent history of

West Indian industries and scientific efforts, no better

idea of the tendencies and difficulties can be got than

by perusing the volumes of the quarterly journal of

this Department. There have been big changes.

Occasionally statements are made to the effect that the

-average planter tends to be conservative in his ideas.

Whether this be true or not the fact remains that we

have all lieen forcibly carried along into new com-

•inercial and scientific phases. At the beginning of

the last decade there was practicall}' no industrial

-iirganization in the West Indies and no co-ordinated

research. Here the impression must not be given

that the work <jf one or two isolated investigators is

negligable, nor that the enterprise of individual

planters at this time may be (jverlooked. On the

•

contrary', the conunendable and valuable nature of such

work from the point of view of the historian serves to

show up the general need for more of it at that time,

• and its worth is thereby I'Uiphasized.

But from the point of \icw of the genei'al develop-

ment of the present industrial fabric, it is interesting

to observe that at the beginning of the last decade the

pioneer investigators concentrated their attention on

individual difficulties and requirements. Natvn-ally

pi-oblems were definitely circumscribed. There was

the new woi'k with varieties of seedling sugar-canes

and the investigation of its different diseases: the

manurial requirements of vai'ious crops were investi-

gated: and attention was more and more drawn to the

value of selection and the necessity for introducing

new minor crops. Later when the cotton industiy was

beginning to be 'establislied special attention was

given to the selection of this plant and to the study
of the new diseases it brought. All these matters,

however, were almdst entirely botanical and chemical,

though of course there were impbrtant economic aims

underlying all this work. But it was not Tintil about

190.5 that what may be fittingly termed the economic

period began. By now nnich of the chemical and

.selection work had resolved itself into routine investi-

gation, brightened, it is true, here and thei-e, by an

•original investigation carried on perhaps in a few

spare hours when the routine work so pei'mitted.

But the economic period was one of organization,

and was characterized by extremely important develop-

ments,

As examples of what has been done, reference

may be made to the Government organization of the

cotton industries in several islands, to the establish-

ment of the central sugar factory system, to the land

settlement organizations including credit systems, and

lastly t(j two such recent C(voperative institutions as

the Antigua Onion Growers' Association, and the

St. Lucia Government Lime Juice Factory. Then the

general administration of agricultural matters lias

vastly improved of recent years, Mhicli means that

educational facilities are better and that moi-e agri-

cultural literature is circulated. This improved
administrative machinery of a very technical kind

does not have to rely only upon local scientific

research for facts, ideas and material, liut can use

its knowledge and experience to draw upon other

places and employ imported information or material

to the best advantage. Such work is as \aluable

in its way as the investigation of local circumscrilied

problems, but it is not noticed so much uidess regarded

historically.

Agricultural education has grown by perceptible

stages din-ing the last ten years and is now efficient as

far as it goes. In the absence of lai-ge sums of money,
which education is supposed to require, the West Indies

have had to work on the principle, which is a very

sound one, that almost anything can be made instruc-

tive if regarded intelligently. A typical mo\ement

has been to use secondary schools and Botanic (Jardens

and Experiment Stations as centres of education as

well as the siiiall holdings of the peasants where com-

petitions are held. Directed from a central office,

courses of instruction are arranged and without any
definite educational institution either as regards

personel or equipment three or four co-ordinated

educational schemes have been evoh ed for the benefit

of the inhabitants of these islands. This work again

has grown, and for its jjroper appreciation requires to

be studied historically.

The observations that have been made in the

course of this article concerning the West Indies

in particular refer principally to official or (lovern-

ment efforts that have been made of recent years.

It will be understood that historical .studies can

be made back along other and l(jnger lines. The
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The history of We.st Indian labour and of the sugar

industry from its genesis ha^e been dealt with by
several writei-s. They seem hardly aspects of the subject

to be suitably considered here. Our object has been

to indicate that the just apportionim-nt of credit for

work, true estimates of progress, and a li\e under-

standing that one is carrying on what others have set

in motion, can be got best by a study of the history

of agriculture.

SUGAR INDUSTRY.

tural Review foi- May 1914, which says: 'the Buri or .sago pahii>
will uudoulitedly l>e lield in high e.steeiu in the future, when
the nifthod.s of tapping it are better worked out and a way
around the ditticuhy of its late maturity i.s found.' Speaking^
of the Xijja |)ahn the same journal says: 'it is likely to be for-

some time used more as an alcohol crop.'

The increased price of sugar and the rapidly increasing
demand for alcohol makes the subject of sugar palms of

'

special interest in places where there i.s a large amount of

availaVile land not under field cultivation. It is not to be

expected that these palms will ever displace the intensive

cultivation of sugar-cane and similar crops, but they may
he found to form a valuable supplement to the more .sy.stem-

atized agricultural industries in the larger tropical colonies.

THE POSSIBILITIES OF PALM SUGAR
PRODUCTION.

L'onsideralile interest was aroused i]i certain islands in

the West Indies as the outcome of the prominence given to

the .-ugar palm as a source of sugar in the A;/ricultural A'eirs

for August 1. 1914, a* well as in the fVest Inriia Committee
Circul'ir. Attention to this plant has been given mostly by
American investigator.s in the Philippines and Hawaii and by
the Departments of Agricultiue in British India. The dis-

cussion at the Eighth International Congress of Applied
Chemistry included some remarks on the production of sugar
and alcohol from the sap of the Nijja palm, and it is intended

U< reproduce some of these remarks in this article. First of

all, however, to avoid confusion, it is intended to give the

popular and scientific names of the principal palms which are

at [.resent regarded as providing pirititable supplies of sugar.

The names of these are as follows: the palmyra palm
(^Borassus Jlibdliformis) investigated in Ijdia: the sugar

palm I Arenga sacc/<arifera) investigated in the Philippines; the

wild date palm (Phoenix m/ivestrii) of Bengal; the Sago palm
or Puri palm {Vorypha e/at-i) of the Philippines; and the

Ni^^' palm (Xipa tructicana) of the Philippines. As well as

tlu'se. there are other species of Arenga that offer possibilities,
and even the coco-nut is not to be forgotten as a possible
f^oiuce as a by-product of sugar, or rather of alcohol.

For the moment it is the Xipa palm and the Sago palm
to which we wish to call attention as a source of sugar and
alcohol. It was stated at the Congress that there was con-

siderable scope in the direction of using this palm which

grC'«> wild amongst an industrious native population,
and it would appear that the reason why it has not

been used as a source of alcohol is the want of

investigation and the establishment of some system
whereby the native agriculturists could conveniently

carry on an industry. In reganl to the sago palm,
this tree lives for about thirty-five years and during
this time stores up a large amount of starch as reserve

'material in the trunk. If an incision be made in the top of

the tree below the bud, a piu'e juice can be «ollected which

contains as much as 18 per cent, of sucrose. From 300 to

250 Bb of sugar can be obtained in a season from a single
tree. The sucrose thus formed is derived from starch, the

latter being found to disappear from the top of the trunk

downward. This conversion of starch into sucrose is

ascribed to a specific enzyme. With further reference to this

pahii it may be of interest t« quiite the Philippine Affricul-

DEPARTMENT NEWS.
Mr. H. A. Tempany, B.Sc, F.I.C, Superintendent

of Agriculture for the Leeward Islands, arrived at

Barbados after five months' leave . in England, by the
R.M.S. 'Danube', on October .5, 1914. Mr. Tempany
will proceed to Antigua by the R.M.S. "Chaudiere' on
October 8. after spending the intervening days at the

Head Office in Barbados, for the purpose of discussing
ofticial nuxtters with the Imperial Commissioner of

Atjricultui-e.

Mr. W. Nowell, D.I.C., left Barbados by the

S.S. 'Guiana' on October 7, 1914, for the purpose of
pa^-ing an official visit to Dominica. During his stay,
the Mycologist will investigate lime root diseases and,
in connexion with these, conduct trials with carbon

bisulphide emulsion. Mr. Nowell is expected to return

by the Royal Mail Canadian Steamer airiving in

Barbados on October 21, 1914.

Information has been received to the effect that

the Secretary of State for the Colonies has been pleased
to promote Mr. J. C. j\Ioore, Agricultural Superintend-
ent, St. Lucia, to the position of Superintendent of

Agriculture, Grenada. Mr. Moore is expected to arrive

in Grenada from leave in England on October 20, 1914..

In the article on coco-nut experiments in Ceylon, which

appeared in the last issue of the Agricultural News

(Vol. XIII, p. 292). it will be seen that on plot 2, where-

sulphate of potash was used, the number of nuts per candy
of copra was high, showing that this manure tends to exert

an unfavourable effect in this particular respect. A similar

influence was observable where nitrate of soda was the

dominant manure. The best result as regards tiie number of

nuts per candy of copra was obtained from that plot which

was simply ploughed twice annually. Here the numlier of

nuts per unit referred to was remarkably small and therefore-

satisfactory. In the report under consideration this latter-

result is commented on as being difficult to explaia.
''
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FRUIT AND FRUIT TREES.

THE PREPARATION OF ORANGES
FOR MARKET.

A Xote anil Comment in the Agrivultiiial Neti's for

March 1, 1913, pointed out the large degree of attention tliat

Las been given by agricultural authorities in South Africa to

matters connected with the shipment of citrus fruit. The

importance of standard boxes was strongly emphasized, and in

order to show the value of good packing, it was stated that

car<!ful .shippers during 1912 were getting 17«. 6rf. per box of

oranges, whilst careless ones obtained only 3s. 6rf. to 6s. 6rf.

per box. The chances of commercial loss in this direction

were it was pointed out, largely reduced by a system of Trade

Commissioners in London and a method of Ctovernment

inspection of fruit at the seaports of the l^nion.

It now appears that Rhodesia is hastening to devote

attention to the same thing. In the Rhodesia Ajjricrdtural

Journal for August 1914, the Citrus Advisor to the British

South Africa Company, which is largely responsible for Rhode-

sian interests, calls attention to the. action on the part of the

Union oi South Africa briefly outlined above, and gives
information as to the best methods of preparing oranges for

market, confining these remarks not to the fruit of a highly
.selected kind known as 'kid glove' varieties, but to the

general average standard of fruit produced on the ordinary
estate.

After discussing the time to gather fruit, the writer pro-
ceeds to describe the appliances required. The importance
of the careful use of clippers for gathering is indicated, and it

is pointed out that the calyx should be allowed to remain on

. the orange, for it is one of the hall marks of properly handled

-fruit. No protruding stul), however, nuist be left, or it will

puncture other fruits coming in contact with it. In connex-

don with picking baskets or bags, it is stated that a wicker

basket made flat on one side to fit against the back, and

padded inside to jjrevent the fruit getting bruised is the most

satisfactory receptacle. The gathered fruit is put into a

grove box next; the fruit must be taken out and put into the

groved box by hand and not poured out. No particular

pattern of box is necessary, but the boxes should Ije strong and
measure aViout 13 inches wide by 14 inches deep by 27 to 30
inches long. The pickers should be warned not to fill the

grove boxes so full that the fruit lies higher than the top of

the sides, so that they can be placed on a waggon one on

the other in tiers with'.iut injuring tlie top fruits while

carrying them from the grove to the packing liouse. Also,
when filled, they .should be moved to the sliade of trees

while waiting to be loaded.

Because the object of present day fruit grow-ers is to

cultivate low-headed wide-spreading trees, the importance of

ladders is not as great as it was. In fact every endeavour
should be made to employ ladders as little as possible
because they tend to cause injury to the trees.

A simple matter which requires, however, careful atten-

tion is the curing of oranges. When oranges are first taken

from the tree, the cells on the rind are filled with water and

expanded to their full extent causing the rind to be brittle

and the cells easily broken. In this condition damage
during packing would be likely to occur, so to remove the

moisture from the i-ind the fruit is kejjt in grove bo.xes,
which are stacked in tiers around the packing house and the

air permitted to circulate freely round and through them.

Eventually the rind becomes more tough and leathery and
reduced in thickness; in this condition it will stand pressure

without brnising^or l^ursting. The length of time required
for Gtiring varies according to the humidity of the climate.

One danger attendant on the packing of damp fruit is the

likelihood that fungi and bacteria may set to work and

cause disease or fermentation.

After curing is finished the fruit is graded. The perfect

specimens
—tho.se without blemish, extra bright, smooth, thin-

skinned and of gorjd shape
—may he packed sejjarately, and

markeil 'choice' or 'fancy,' but it is stated that unless the

percentage of jjci-fect specimens is fairly high it is best to

leave them with tlie mass, relying upon the higher price the

better appearance will counnand. The worlc of grading is

followeil by the operation of sizing. This is done liy passing
the fruit through a machine which mechanically places the

fruits of the various sizes into separate bins provided for the

imrposc. By a good sizer is meant one that will size fruit

(whether niund or oblong) accurately according to its

diameter, and whicli will jjass the oranges on freely, not

allowing them to stick and choke up any porticm of its

parts. It nuist not damage the fruit. It is noted in the

article under consideration that although grading and

sizing are here regarded as two separate operations they
are in actual practice accomplished at one and the same

time. That is, the boxes of fruit just as they come in origi-

nally from the grove are put inti.i the hopper on the sizer and

a man experienced in the work grades them, passing the

marketable fruits down the one run-way of the sizer and

inferior fruit down the other. Any fruit unfit for any grade
wliatever is thi-own into the box placed near him for the

purpose and this fruit is discarded altogether.

It has already been shown that the Government of

South Africa have laid down regulations as to the size of the

orange boxes, and a necessity for standardization in Rhfxlesia

is pointed out in the article under review. The [Joints of

importance to be oViserved in making the boxes are that tlie

frames should Iw made accurate and the parts square with

each other or the l)oxes will lie crooked and the inside

unevenly divided, which will result in the packed box being
too tight or to loose. Instructive details are given in con-

nexion with the making of these boxes but space will not

permit reproducing the information here. Turning next to

the actual packing, it is stated that paper is required which

should be thin, strong and contain as little oil as possible to

enable it to absorb and throw ofl" moisture rapidly. The

jiaper can be jmrchased from dealers cut into squares ready
for use in standard sizes. To facilitate the removal of oranges
from the bins. into which they have rolled from the sizer,

a moveable stool is provided to enable the packer to reach

the fruit easily. Coming to the operation of packing itself,

detailed information again is given on this subject. 'If the

wraps have a design upon them they are placed in the paper-
holder with the design downward. With stool box and

paper holder placed in position the packer takes a wrap with

the tips of the fingers of the left hand allowing it to spread
out over his iialm; with the right hand he takes an (M-aiige

from the bin aiul puts it, blos.som end on, into the paper on

the jialm of his left hand and with the right gives the ends

a twist and places it in position in the box. The first two

layers of fruits are placed in the box with the twist of the

paper upwards; after they are placed with the twist down-

wards. This brings the fruit in proper position in case the

bottom of the box is opened by mistake in the market.'

The manner oi placing the fruit in the box to suit the

nine ditt'erent packs and to fill the box exactly and tightly to

the proper level which is from i-to |-inch above the edge
of the box

is;
indicated in a diagram accompanying the

article which shows the arrangement of a layer of oranges of

different sizes in crates.
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THE QUALITIES IN CACAO DESIRED BY
MANUFACTURERS. *

It is liy ii'i means easy to make a definite statement
which is generally applic-al.le, because the various manufac-
turers look for ditferent cjualitieN. and cacaos from certain

districts are prized for special purposes. There is, further,
some danger in describing a desirable appearance, for it is

not the appearance that is wanted, liut the qualities tliat are

associated with it.

In general, we believe that if the planter only allows

ripe pods to be gathered, ferments for a reasonalile [period,

cures with care, and keeps the material dry, the l)eans will

have the right appearance, and that he will be jaroducing
the best that the types of tree on his plantation will produce
It is evident from this statement that the value of claying
and dancing is called in ijue.stion.

We understand that iiiifermented cacao finds imrchasers,
but fermented cacao always obtains the higher price: unfer-

nienteil beans are more difficult to shell, and thej- produce an
inferior cocoa. Partially fermented Ijeans suffer from the

same defects. With over-fermented beans the shell may
become so loose as to be fractured in carriage and handling.
This opens the way for attack by grubs and moulds. This

danger may also be incurred: (1) with over-ripe beans, in

which the germ penetrates the .shell: (2) by washing, which
leaves the shell tender: and (3) by lack of care in curing.

Cacao may be spoilt by not ob.serving conditions of

cleanliness during fermentation, or l>y expo-irig to bad odours.

On curing, these defects may be hidden, only to be revealed

again on roasting, when the objectirmalile 'hammy' or other

flavour is developed.
Other objectionalile features are the presence of twig-

like pieces of dried pulp and placenta, and of small Hat beans.

Criollo cacao obtains a higher price than Forastero or

C'alabacillo, because, while it is the rarest, it is a valuable

ingredient of good chocolate. Large beans are preferred
i-ecause they have a lower percentage of .shell than small

lieans.

I'robaVily the most highly appreciated quality is con-

stancy or reliability of quality. .\ cacao which varies from

ag to liag, or from time to time, will get little appreciation.
I'nder ideal conditions standard qualities would be put on
the market—Criollo, Forastero, Calabacillo would be

fermented separately, and the beans graded according to size.

Such a procedure would only be [iracticable where the cacao

from several plantations was taken to a central fermentary.
At the present time we are far from this. Indeed, instead

of a careful grading of good qualities, there is in practice
a mixing of good and bad. Thus cacao merchants buy
cacao which they know to be di.seased or unfermented
and deliberately mix it with good cacao. Such an action

may not seriously affect the price of that particular
lot, but it affects detrimentally the reputation of the cacao

from that district, and the manufacturer regards that cacao

as less desirable.

It is to be regretted that in some places oacao is still

taken to the steamer in surf-boats. Well-prepared cacao thus

T)ecomes wet with sea-water, and may later be spoilt by
nifiulil.

MOCHA COFFEE CULTURE.
The Monthly Bulletin of Agricultural Intelli-

yt'iue and Plant Diseases for July 1914 contains the

*Alistract of a paper read by H.P. Booth and A. W. Knapp,
'if Messrs. Cadbury Bix>s., Ltd., at tlie Third International Con-

gress of TropicU Agricidture, London, 1914, appearing in the

Jonnutl of the Royal Society of Arts for August 7, 1914.

foil,,wing note on the cultivation of Mocha cofiee:—

Mocha coffee derives its name from the small ruinect
town on the South Arabian coast of the Eed Sea from which
it used to be exported. It is an absolutely unique product
with a rtavour and aroma quite distinct from the Abyssinian
variety: th<jugh many writers consider them indentical.

The trees belong to three main types: (1) pvramidal
with the biggest branches at the liase; (2) umbrelfa-shaped
with the lower part of the trunk bare: (3) bu.sh shaped.

In the low regions where rain is abundant, the fruit is .

larger but of inferior ipiality; in the hot dry uplands, growth
is slower and the grain is smaller and rounder, but of the
finest quality.

The animal production of :\Iocha coffee is about 100,00a
bags of 160 B). each, and the principal importing countries-
are the United States, which takes 30 per cent. : France
which takes 20 per cent.: and Egypt which takes 1?< per cent.r.
others being the Red Sea ports (7 per cent.), and German}^
{') per cent,), England (.5 per cent.), Spain (3 per cent.), and
Au.stria (3 per cent.). About half the amount is exported
from Aden, and half from Hodeidah.

THE CUBAN WALNUT.
This intere.sting .species, known botanically as Jui/lans~

insularis, Griseb., is a tree which is found commonly alono-

the water courses in the Highlands of western Cuba. In the
Moderyi Cuhan Matjazine for August 1914, Senor 3. T. Roio-

jmblishes the specific characters of the plant, and points out
that it is distinguishable from a closely related Walnut that

grows in Trinidad. The trees sometimes attain a height
of 100 feet or over and are found in some abundance^

only on mountains of certain altitudes. The trees are veiy
little known in Cuba outside the regions where they grow,,
and in view of the fact that these native nuts are reported
to be as good and of nearly the same size as those obtained
for consumption from North America, it seems desirable to

publish information on the subject. Moreover, the timbo- of

this tree is fine-grained and should be in demand for cabinet

work. The horticultural value of the tree promises to be

important owing to the suitability of the plant as a stock

on which to graft imported varieties of walnuts and pecans.
The nut in its wild state compares favourably with the

imported black walnut: the kernel is much more mild in

flavour than that of the American species, and an important
botanical feature is the great variation exhibited as regards
size and shape of the nut and thickness of the shell, thereby
throwing out possibilities for improvement by selection. It

is believed that Jwjlans insularis should prove useful as

a shade tree for coffee and cacao.

Attached to the article are two plates illustrating the

botanical features of the plant: these include the nuts, hulls, .

leaves, liark and stem, as well as reproductions of the diff-

erent types of nut in cross-section.

Botanically it is interesting to nr>te that Cuban opinion
favours the idea that Juglan% cineria, Lin., which is a North
American species, does not e.xist in Cuba, and it is asserted

that Jiiglans cineria, described by Richard some years ago in

Cuba, is synonymous with Griesbach's J. insularis.

It will be seen that there are several points of interest

attaching to this plant, and it might he desirable to estab-

lish specimens in the Botanic Gardens of the West Indian

islands. Further information can be obtained from Signor
J.T. Roig, Botanist, of the Cuban Agricultural Experiment
Station
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AGRICULTURAL PROSPECTS IN

MONTSERRAT.
(_»n Scpteiiibri ,1!), thr Ciiiiiinissionur of AgTiciil-

ture, at the invitation of the Commissioner of this

Presidency, Lt.-Co!onel Davidson-Houston, C.M.G.,

adchessed a large and representative meeting helfl in

the Court House in Plymouth, Montserrat, on the

agricn'.tural prospects of ]\Iontsi'rrat. at which His

Honour the Coniuiissiouer prr-ided.

In the opening portion of his addreHs Di'. Watts

reviewed the past history of tlie island, as indicated by con-

sideration of the value of the exports: he dealt with these

in a series of nine quinquennial periods back to lSfi9, and

showed that during the first three of these periods 1869-73,

1874-8, 1879-83, the total exports had an average value

of some £'32,900. In 1883 came the .sugar crisis from which

time the sugar industry of tlie island dwindled, as is shown

by the gradual falling off in the value nf exports in the

succeeding periods, these lieini; in 1 S.'^ I s -f2+,000, 1889-93

£27,223, 1894-8 £20,020.

The rise in the period 1889-9.'! was due to a vigorous
eftbrt to restore the sugar indnstvy by resuscitating the group
<jf properties known as the Irish estates.

The period 1899-1903 was the most disastrous in the

island's recent history: the .sugar had dwindled to small

proportions and all agricultural wrn-k received a crushing
blow in the hurricane of 1899. In this period the value of

the exports fell to £13,853, being as low as £8,287 in the

single year 1900.

Fortunately, at this period, attention was directed in

several parts of the West Indies to the possibilities of cotton

growing, and nowhere more energetically than in ^Montserrat;

so that the cultivation of Sea Islancl cotton, which first

figures in the exports of 1903 with a value of £1,487, soon

became an industry of importance and we find the island's

exports improving in value so that in the period 1904-8

they reached an average of £29,348 a vear, and in the period
1909-13 they exceeded £40,000.

During this last period, cotton has assumed the position
of gi'eatest imi)ortance, the a\'erage annual value of the

exports of cotton and cotton seed being £22,372. The

average value of limes and lime products, the items next

in importance, being £8,0o().

Obviously, then, Montserrat is greatly dependent on

its cotton industry, and nmst view with some concern the

interference wi'th this and the consecjuent low prices that are

anticipated as the result of the existing Euro])ean war. The
situation is, therefore, one that must be fairly faced and

carefully discussed.

In view of the temporarily diminished cousunqition of

Sea Island cotton it would seem desiralile that there should

be a temporary reduction in outptit so as to obviate the

accumulation of large stocks at low prices, as they would
tend to depress values, unduly during a prolonged period.

There will undoubtedly lie some reduction in planting
next year in those islands that are largely producing sugar,
in view of the high prices likely to be obtained for that com-

modity. There will thus most jiroliably be some reduction

in Antigua and in liarbados. The dimini.shed price of cotton

will in itself tend to curtail cotton planting in many places;
attention will be turned to other crops.

Facing now the position presented to Montserrat, the

sjieaker saw no reason for ajjprehension. The i.sland has

recently had a period of very c<insiderable prosperity, money

is now more abundant and more widely diffused in the islauil

than it has been in living memory, while the lands of the

island are more generall}' cultivated, are more opened up and

weeded and cleared than they have probably ever been. The

opportunities thewfore, are extremely favourable foi' attempt-

ing new industries while still continuing the cotton industry
on a I'easonaiile scale on the lands known to be well suited to

the crop, and on which the cultivation can be carried on nrost

economically.
The cpiestion arise.s—What crops can lie considered it her

than cotton?

The increased price of sugar will no donlit make it worth

while to consider the revival for a time of the muscovado sugar

industry. There is .still a fair area under sugar cultivation,

chiefly jiruducing sugar for local use: there are se\eral sugar
works and these may lie repaired and improved to enable the

crops to be taken oti'. It may be worth considering at this

juncture whether small muscovado nrills may not be operated

by means of oil engines. Dr. Watts understood that this is

being tried in at'ljeast one instance in Montserrat A new and

substantial set of works has just been erected at Iiileys that

will serve a fair area. Speaking generally, the district from

the windward side of the island from Farnr to the leeward

side to Gages may be regarded as capable of providing itself

with sugar machinery of a not very perfect kind it is true,

liut of a character that may enable sugar to be grown to

advantage during a period of high prices.

Sugar alone will not suffice, and attention must be given
to other crops. Speaking broadly, for export purposes there

should be crops that will keep and can be stored: one's mind

naturally turns to grain crops that have this advantage.
Foremost amongst grain crops stands corn (maize). The

people of the island are familiar with its cultivation; it serves

as a home-grown food and the excess can be exported. It is

anticipated that many food crops, including corn, will sell at

increased prices during the next few years: before the disurb-

ance of values caused by war, corn was steadily increasing in

price and new sources of supply were being sought. The
West Indies are now obtaining less and less corn from the

the United States and are getting large supplies from the

Argentine.

Corn cultivatinii fits in well with cotton; when the cotton

crop is reaped it is easy to prepare the land for corn and to

plant consideralile areas. Corn is a short jjcriod crop so that

a return is cjuicklj' obtained and the land is available for some

other crop. A > moderate monetary return thus remunerates

the grower for the work of a short period.

If corn is to be grown on any large scale and for export,

it will l)e necessary to consider the question of drying

machinery. Fortunately, a certain amount of information is

now availalile as the outcome of the experiments made in

Antigua in this direction. It seems possifile to obtain for

a moderate cost, machines capable of drying 15 to 20 bushels

of corn an hour; such machines should be within the capacity

of local corn growers or co-operative associations of growers.

Arising out of this may come the question of central

drying establishments and granaries.

If corn growing is to be attempted on any considerable

scale, increased attention must be given to methods of culti-

vation, seed selection and manuring; it will be necessary to

modify the somew-hat haphazard methods now in vogue and

to deal with the matter in a more businesslike manner. The

Imperial Deijartinent of Agriculture intends to publi.sh

a pamphlet on corrr growing at an early date.

The accou'nt of this address will be coucludod in

the next i.ssne of the Agricultural News.
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ST. LUCIA: REPORT OK THE AdRWVLTJ'-
RAL DEPARTMEST FOIi THE YEAR ESDEB
MARCH Jl, 101 J,.

l.ssued in the .same form a.s tho.^e previously reviewed in

this vohniie of the Agricultural Ken-f, the report under con-

sideration begins by describing the work done in tlie gardens
and the observations made on tlie decorative [jlants. h.
connexion with plant importations an interestiiig event has
been the introduction of two species of Juniperus and the

receipt from the Trinidad Agricultural Department of several

grafted varieties of mangoes. Work in the nurseries has
included the raising and distribution of a large numl>er of

economic plants. Out of a total of nearly 59,000 plants
distrilinted, neirly .57,000 were lime seedlings. Of these
lime ]ilants 1.800 were distributed free to Crown Land

purchasers. Owing to the l)e|)artnient's work at I'nion

having lieen gradually closed down during the year, the

special line of work just referred to is now being carried on
at Reunion in the Choisenl district.

The establishment of this station was one of the jirin

cipal events of the year Ijefore last, and dining the year
under review its first sea.son's work is also of special interest.

An aci-ount has already appeared in a recent munber of the

Anncuilural A'ews (see issue for .lune 20, 1,914) on the tir.st

year's w-ork at Reunion, and it will only be necessary to refer

here to one or two tletails connected with the routine work.
I'lots have been established for the raising of lime plants,
vanilla. Para rubber, oranges, grape fruit, etc., and as

soon as the necessary protection from wind by the jslant-

ing of wind-breaks has been acccjmplished, it is likely that

success will attend this important line of work at the new

e.xperiment station. It should be
.
mentioned here that,

appended to the report of the Agricultural Superintendent
are the regulations made by the rjovernorin-Counci! in

regard to Reunion estate, part of which has been cut up into

small holdings and a part reserved foi- the experimental work
above referred to. The ajjpendix contains a valuation of the

band Settlement lots and the report f)n the working of

I'eunion estate for the year imder review. In concluding
these remarks on Reunion estate, it may Ije noted that this

institution has successfully passed through its first vear of

operations with results that give cause for nuu-h gratifi-
cation.

Turning to tlie section in the report dealing with insects

and fungus pests, it is stated that useful work continues to be
done by the encouragement of entomogenous fungi. A special
line of activity continue<l from the previous year has been the

cacao root disease exj)eriment. It has been proved that the

causative fungus can live as a saprophyte, and can al.so attack

_lime trees as well as cacao trees that may be planted in an
infected area. During the past year, an interesting experi-
jnent has been the application of a fungicide known as

'Fungal', with a view to testing its preventive and curative

powers. The results obtained have been ,flisappointing and
it appears so far, that the only remedy and preventive treat-

ment for cacao root disease is by means of deep isolation

trenches, the appJicati(jn of (piicklime to the soil and the

burning of diseased fl-oud on the spot.

Progress in the chief industries has been satisfactory.
The value of the lime products exported was approximately
£3,110 compared with £1,084 and £290, the values for
19 12-1.3 and 1911-12, respectively. The ijrincipal indus-

try as far as the total value of the exports go, is sugar.
Tlie value of the sugar products exported for the year
under review was £67.679 compared with £53,549 for
1911-12. It is possible that in the future the .sugar industry
in St. Lucia may undergo increa.sed development, bir it is

uidikely that it will extend as rapidly as the lime cultivation.

In regard to cacao, the position remains about the same,
the value of the exports being about £36,888. It is observed
that there is considerable neglect on the part of the jieasants
in regard to this cultivation—a matter which the Department
is endeavouring to deal with.

The nunor industries of St. Lucia include coco-nuts,
honey and P>ay oil. It may be noted that the value of
the honey exported is considerable, being worth over £500
annually. During the .season under review apiarists reported
that the honey .sesuson of 1913 had been bad, hence the

jjresent figures are below the average. It is stated that the
local demand foi- selected seed nuts for coco-nut plantations
has been considei'able. The future before coco-nut planting
in St. Lucia is satisfactory.

Agricultural education in St. Lucia falls under four
heads. As in other islands, there are the Reading Coiu'ses

iixaniinations i;)f the Imjierial Department of Agriculture; as
well as this there are the agricultural pupils at the Bjtanic

Station, the agricultural lectures in the secondary .school

(St. ^Mary's College) delivered by the Agricultural Superin-
tendent, and agricultural instruction in the primary schools.

There are certain sjjecial difficulties attaching t:i agricultural
education in St. Lucia but, on the whole, the efforts that are

being made appear to be serving a usefid [lurpose. It is

satisfiLCtory that improvement is indicated in regard to nature

study in the elementary schools. The largest part of the
section on agricultural education in the report is devoted to

elementary school inspection, which shows that useful work is

lieing done in this direction by the Agricultural Department.
The extension of interest in the lime industry led the

(iovernment in 1913 to establish a l.nie juice factory where

Jieasants and others could sell their produce on a co-operative
basis. As already noted in the Aijru-icltunii Aetrs, i:i deter-

mining the profits there is deducted from the amounts
realized for the sale of produce the amounts paid for the

jjurchase of limes and lime juice together with the expenses
of working the factory and disposing of the produce, and, in

addition, a sum equivalent to 10 per cent, of the amount paid
for the purchase of limes and lime juice, the remainder being

regarded as gross profits to be divided, one-third being paid
to the Government and two-thirds to the vendors of fruit and

juice, this latter to be distriliuted to the vendors by way of

bontis, in proportion to the amounts paid to them for limes or

lime juice. The price paid for limes and lime juice is liased

on a scale of prices having a relation to the value of concen-

trated juice and insuring a safe margin of profit to the factory.
The seller of fruit realizes his full value when lie gets his

bfiuus derived from the share of profits.

The first year's working of the factory has shown
that juice concentration, amongst other processes, has given

extremely satisfactory results, particularly as regards factory
loss of acid. By referring to the report a full ascount will

be found of these matters, including a description of the

building and plant.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

-<!pecimens tor naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for copies of the 'Agiicultura
!^e\vs' should be addressed to the Agents, and not

to the Department.

Local Agents: Advocate Co., Ltd., Bnmd St.,

Bridgetown. London Agents: Messrs. Dulau & Co.,

-37, Soho Square, W.; West India Committee, Seeth-

ing Lane, B.C. The complete list of Agents will be

found on page 3 of the cover.
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'2s. 2d. Post free, 4s. id.
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NOTES AND COMMENTS.

• Contents of Present Issue.

Tile editorial in this number discusses the value

-of a .study of the history of agriculture, with jmrticular
reference to what has taken place dui-ing the past
iifteen years in the West Indies.

On page 321, an account will Ije I'oiukI of the most
recent information on palm sugar production. A list

is given of the principal palms which are at present

legardpd as providing pintitable supplies of sugar.

A useful account of up-to-date methods nf prepar-

ing oranges for market will br found on page 822.

On page 824, an account of an aildress given by
the Imperial Conmiissioner of Agi'iculture at Mont-
serrat in regard to the agricultural pinspects of the

near future, is published on page 884.

A review (jf the report on the Agricultiual Depart-
anent, St. Lucia, for 1918-14, appears on ]jagv 82.5.

The West Indian Bulletin.

The present issue i.if the West Indian Bulletin

(Vol. XIV, Xo. 8) Contains .six articles of much interest

and importance. The first is entitled A Veterinary
Survey of the Windward and Leewarfl Islanrls. In

this, Mr. P. T. Saunders, M.R.C.V.S., late Veterinary
Officer to the Imperial Depaitment of Agriculture, re-

views in geographical order his professional and dfficial

observations made during the last three years through
the islanfls from Grenada to St. Kitts-Nevis inclusive.

This c(jntains useful suggestions and comments on
such matters as tputi'antine legislation, the control of

tuberculosis, of the meat and milk supply, and the

geneial aspects of veterinary matters in the several

islands.

On agricultural education and its adjustment to

the needs of the students, Dr. Fi-ancis Watts, C.M.G.,

Imperial Commissioner of Agriculture for the West
Indies, writes at considerable length, and beginning
with the most eleiuentary grades, sketches the various

.systems in vugue with particula rreference to the

West Indies. In this paper, which was read at the

recent International Congress of Tropical Agriculture,
Dr. Watts refers at some length tn the (juestion of

Agricul tural Colleges.
In view of its industrial iuipuriaiice. an account of

the ad\antages and disaihantages relating tu the

budding of cacao is rt'pi'intefl in this numbei' from the

last Annual Report <jn the Agricultural Department,
Dominica, under the charge nf Mr. Joseph Jones.

Turning to the ne.\t article, in view of the uncert-

ainty tliat lias long existed in regard to the chemical

methods employed for the commercial valuati(m < if con-

centrated lime jtiice and citrate of lime, a translation of

the Report of a Chemical Committee of the Ministry of

Agriculture, Rome, is reproduced, and this states that of

all methods, Ogston ..^ Moores (Warrington's) method is

to be preferred. Following on this article, are tables

of specific gra\ities and the equivalent pounds of sugar

per Imperial gallon of cane-sugar solutions at .80° C,
compiled by Mr. William Douglas, F.I.C., F.C.S.

The number ends with the Annual Report on the

prevalence of some pests and diseases in the AVest Indies

during 1918, compiled by the Entomologist and Myco-
logist on the Staff of the Inqjerial 1 )epartment. The
form of this repurt is now well known to West Indian

readers, and it is to be expected that the present report
like previous ones will serve a useful purpose. It

shows concisely the degree of occurrence of the different

pests and diseases of cultivated crops in the Windward
and Leeward Islands during the past year.

Insect Notes, which will be found on page 82JS,

comprise an article on a woofl-boring moth which

-damages certain economic and

the West Indies.

irnaiiiental plants in

Instructive information concerning co-operative
•icredit in Tiiniilad will be fiiund on page 882.

Jamaica's Export Trade.

Statements appear in the Supplentent to the

Jamaica Gazette for July 2, 1914, showing the po.si»

tion of Jamaica's export trade for 1918. The interest

of the Ignited Kingdom, ft'om the figures given for

the last three; years, appears to be a rapidly dimin-

ishing quantity. In forty yeai's her percentage of

acceptance has dwindleil down from over SI per cent.
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to just over 17 per cent. There is -evidence of an

increasing trade with other countries, that is to say,

places other than the United Kingdom, the United
States and Canada. A big tailing off is shown in

rcgani to the shipment of sugar to the United King-
dom, whilst a gencial decrease has occurred in the

case of Jamaica's greatest prijdnct
—fruit. This wasdtie

largely to the unfavourable seasons of recent years, but
it is satisfactory to note that there is a corresponding

improvement in the output of coco-nutsj dyewoods and

tobacco, these being articles which are either neglected
in more prosperous times, or which are more or less

uninHuenced by seasonal conditions. In the near

i'uture an increa.se i>f the e.xports of essential oils is

looked for, and there is no doubt that next year there

Avill be large alterations all round, particularly in

regard to the export of sugar, fiuit. cacao and dyewoods
to the Unitefl Kingrlom.

An interesting table is gi\(n in the report undei-

consideration, which affords a bird's-eye view of the

relative importance to the island of its staple

products, and of its minor products. Fruit comes first,

being about 50 per cent, of the value of the total

exports; the lowest position is occupied by sugar
—

2 per cent. During the la.st three years the shipment
of cacao has increased; 3"() per cent, in 1911, the value

of this product in 1!)18 was .5"2 per cent.

Agriculture in Ceylon.

Inteiesting information is contained in Colo-

nial Reports
—Annual (Supplruientary) No. 797 for

•Ceyl<in in legard to agiiculturo in that colonv during
1912.

In the section dealing with the Department of

Agi'iculture, it is stated that it has been reorganized on

:i completelv new footing, t'l meet the needs of the

jjlanting couuiiunity and of rest-arch work.

A trial of cotton growing in the south of the

island has proved successful. The variety experi-
mented with was Allen's long staple American Upland.
The coco-nut crops of 1912 were shorter than they
should have been, owing to the drought of the two

previous years. Cacao, on the othi-r hand, passed
throutrh one of its best vears. Piic^-s were, on tht'

whole, higher than in previous times.

Dealing with di.seases of animals, the rejjort states

that rinderpest prevailed in the North-Central and

North Western Provinces during April, 'May, and June.

The tiital muuber of cases was iMOS, of which (3,09tj

died, and 717 were shot. Th>;-iv were also 48.5 cases

reported of tbot-and-mouth disease. None of the.se

disea.ses occur in the West Indies.

With regard to the settlement of Crown lands, the

report states that during th.- year 1912 an area of

about 9(1,000 acres was settle"!. The confidence of the

pe<tple in the tidiness of the settlements offered con-

tinues, and the increased facilities tiir acquiring lanil

from the Crown are appreciated. Except in special

cases, the alienation of Crown land in Ceylon is effected

h\ the sail- of the freehold at public auction.

Vegetable Growing in Antigua for Canadian
Market During "Winter Months.

At a recent meeting of the Antigua Agricultui'al

Society, Mr. T. Jackson, Agricultural Superintendent,
read an important paper concerning the possibilities
of developing a trade in vegetables with Canada during
the winter months. It was pointed out that Antigua
should be able to compete successfully even with

Florida, Cuba and Poi-to Ricoduiing the winter months
because of the risk caused by the occurrence of frosts

in Florida, heavier fi-eight chai'ges, and the fact that

most of the Culiau .uid Porto Rico sup|)ly is consumed
in New York.

The rea.son why this idea has not been taken up
seriously in the past seems to be because of ditticulties

attendant on [)ackiiig and shipping. Experience in

regard to the cultivatitm and exportation of oiii<jns,

however, has already pro\'ided information which will

enable these deterrent factors to be overcome. As

regards the condition in which vegetables from Antigua
maybe expected to arrive in Cau'ada trial shipments
have already shown that even such ^Jerishable vegeta-
bles as tomatoes and pumpkins have arrived in good
condition and have .sold at a piofitable prices. It is

essential of course that only sound vegetables should

be exported and that attention be given to packing,
and to \ariation in regard to age and maturity.
In fact the chief difficulties seem to lie almost

entirely on the part of the producers, but with the

same expenditure of energy and skill that has been
shown in resrard to onions there is little doubt but
that more perishable produce could be raised and

exported with profit.

In the event of Antigua taking up this industry,
Mr. Jackson advi.sed that it might be best to utilize

the cane banks of early fields for such crops. This

would not necessitate a reduction in the area uniler

cane and would be economical in other ways. As regards
source of seed, it was pointed out that selected seed <jf

acclimatized vegetables is generally better than that of

imported kinds. It was advised that standard varieties

of the following should be grown in small (]uantities:

egg plant, j^umpkin, sweet pepper, (K-hio, squash,
water melon, tomatoes, cucumbers and beet root.

Potatoes were omitted because these were deserving of

a special note, for it has been definitely proved that

certain lands in Antigua can produce potatoes ripening
from January to April. This crop alone, therefore, is

woi'thy of attention.

The j)aper concluded with a reference to the pos-
sible means of establishing a co-operative institution

for packing, etc., and for special investigation in

regard to insect and fungus pests.

Mr. Jackson's suggestions received the full support
of the members of the society, and it is expected that

action is now bt'ing taken to put the above ideas to

a practical test.
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INSECT NOTES,

A WOOD-BORING MOTH.
The following letter trcnu the Agricultural Iiistruetor,

Nevis, to the Imperial Comuiissioiier of Agriculture again
falls attention to the ravages of this wood-lioring moth whieh

is injurious to a wiilo range of trees and shrubs, and is gene-

rally distrilnited in the Lesser Antilles:—
'

I beg to forwarii specimens of a grub fnund boring into

the stems of orange and tangerine trees. The grub attacks

fairly large stems, tunnelling in the hard wood. The stems

which are attacked remain green for a fairly long time after

the hard wood is practically destroyed, especially if the

weather is favourable; liut the whole stem eventually dies.

'I am also forwarding a piece of the stem showing the

damage done. This was cjuite green when taken from the tree."

Examination of the specimens referred to above indicates

tliat the
'

grubs' are the caterpillars of the moth Duoiintiis

punctiter, Hampson. The piece of stem
(.' tangerine) men-

tioned in the letter, appears to show an attack of this insect

in an advanced stage with certain minor peculiarities which

will be mentioned later.

Dvomitus jmnclifer was described and figured as a new

species by Sir Geo. Y. Hampson, liart., B.^V., in a paper
entitled 'The Jloths of the Lesser Antilles', which wasjiublish-
ed in the Transactions of the Jiniojitolor/iral Society, London,
Part III, September, 189S. This paper gave an account nf.

moths of certain families collected by Mr. H. H. Smith in

St. Vincent, Grenada and the Grenadines, with certain

records (Dominica and St. Lucia) of insects collected by
Mr. W. H. Eliott. In this paper, the distribution of D. puiir

tifer is given as Dominica, St. Lucia. St. Vincent and
Grenada.

Injuries to trees similar to those now known to be

cau.sed bj' this insect have been observed in the Lesser

Antilles for a number of years, but in most cases only the

larvae were found and in some only the tunnels caused liy

them
The first pulilished account of these injuries definitely

ascribed to the attacks of Biu/iuitus jninctijir appears to be

tliat included in the Annual Report of the Baibados Depart-
ment of Agriculture fur 1912-13, where the A.ssistant

Su|jerintendent of Agriculture gives an account of the life

histnry. with de.scrijrtions of the larva, j>ui)a and adult, the

nature of the attacks and the remedies to be adopted for their

control. The plants there recorded as attacked are the

white wood ('/ecoiiui Itiwo.rylun), soursop (Anona mtiriaita),

Ipomoea spp., and ornamental crotons (Codinevrn spp.).

Dnomitus punctiter is- a moth of the family Cossidae

wliich includes a number of species the larvae of which are

borers in the woody stems and branches of trees and shrubs.

The adult of this species is grey in colour, slightly

tinged with pink, the body is tapering and spindle-.shaped
and the wings are rather narrow, giving a genei-al appearance
.somewhat like that of the hawk moths. The female moth
has a wing expan.se '^f aliout '21 incJU's; the male is somewhat
smaller. The male is an active tlyer and is frequently
attracted to light. The female does not fly so readily, at

least until after the eggs are laid.

The eggs are laid in or on small twigs. The hatching
larvae tunnel through these to the larger branches. The

fully grown caterpillars are sometimes as much as 2 inches

in length. The colour is a dirty white with a yellow
'cervical' or prothoracic shield; the mouth parts are dark brown.

When the larva is about to pupate it eats its way
toward the surface, and leaves a thin film of liark as

a cover to the exit from its tunnel; and then, drawing back

a .short distance into the tunnel, it j)U])ates. The j)U|)a is

naked: the abdominal segments are armed with rows of back-

wardly directed sjiines and the head bears a stout spine
which projects forward. When the moth is about to

i-merge, the pupa ^^•orks itself forward l\y means of the

alidominal spines, breaking the thin cover of liark over

the exit of the tunnel, b}' means of the spine on the head,
until it (the pupa) stands out from the surface of the bark by
nearly half its length. The pupa case then siilits open and

the moth crawls out. The empty pupa cases may often lie

seen projecting from the tunnels.

A chai-acteristic feature of the tunnels of this moth is to

be found in the partitions which are built acro.ss the tunnels

at ititervals.

The food plants of this insect would appear to ln' many.
As lo)ig ago as 1900, a Ijorer in the stem of coffee, was re])orted
as doing considerable damage in Nevis. This insect was not

identified, but it was stated to belong to the family Gossidae,
and was jirobably this species. A few years later, camithor
trees grciwing at the Botaidc Gordens at St. Kitts were

severely injured b}' the larvae of a Cossid moth, which has

since been identified as Duo'ndtus punctifer, and .since then

(1912) this insect has been recorded attacking the Nicaragua
shade tree [Giiiicida maculota) in the same locality.

In Antigua, the soursop has been attacked by a borer

which is believed to be the same insect. In Montserrat, it

has been found tunnelling in sapodilla trees (Achmx aapola).
In St. Lucia, it has been reported in guava, in St. Vincent, in

Pitliecolobium acunan.

In the case of the section of stem of tangerine from

Nevis, mentioned at the beginning of these notes, a peculiarity
occurs which is worthy of remark. The attack in this stem has

been of many years' duration, judging from appearances.
Several of the openings of the tunnels have entirely healed

over by the growth of a callus, while others give the im-

pression that the caterpillar ate right through the bark not

leaving the usual thin protective layer of bark r>ver the mouth
of the tunnel. It is likely, however, that the insect followed

its characteristic custom, and that the unusual ajipearance is

due to the fact that the strong growth of callus under the

bark forced fill' the remnants of the thin covering over the

tunnel, giving the impression that the larvae had eaten it

away.

It has bevn oliserved that often, if not always, tlie

tunnels of Duomitu-t puticti'er in the smaller liranches of the

whitewood are infested by a mealy-bug which sometimes

occurs in large numbers.

The remedies are the ii-siutl ones for wood boring lai'vae.

Badly infested trees or portions of trees should lie cut and
liurned. In other cases, the larva may be killed by proljiug
with a strong wire, or they may sometimes be removed by
means of a wire hooked at the end. Carbon bisuliihide in-

jected into the tunnels is also a satisfactory means of killing

the larva. The partitions across the tunnels should first be

l)roken by proliing with a wire, and after the carbon bisul-

phide has been injected, the tunnels should be stopped bj-

means of wet clay, wax or soap. Carlion liisulphide is

a volatile and infiannnable liipiid, and no fii-e or light should

be brought near it.

In all cases where severe injury to trees and shrubs has

been repoited, the attacks appear to have been continued

over a long time. A little obser\ation should enal)le the

presence of this -insect to be discovered before the injury has

become so severe, and it should lie possible to check the

attack in its earlier stages.
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VETERINARY NOTES.

RECENT VIEWS ON BOVINE
TUBERCULOSIS.

It was proiiiiscd in the last issue but one of the Afjri-

cultural iVeius that an article on thejiaperspiepareil for

the recent International Veterinar}' Congress, London,

would be published in this issue. The' following suui-

niaries have been taken from different papers dealing
with the important subject <if tul)ercidosis. At the end

of a Report on the Tuberculosis Bureau of the Koyal

Agricultural Board. Stockholm. Mr. (iustav Reguer
^vrites:—

It lias been my desire in the turegoing lo point out the

necessity of noticing, and, as far as possible, making use of

the favourable factor in the struggle agaiiist tuberculosis.

Tliis factor is indi.sputably to lie found in tla^ fact that there

are numerous herds which are free from tuberculosis.

It must not be expected, however, that farmers will

take the initiative by themselves in this respect. The

defensive side of the fuherculosix sfiu'j(/le also requires lupport
and (luidance jroni Itiijher quarters, this so much the more

a.s the lierds here in question often belong to the less

intelligent and, financially le.ss favoured farmers.

1:1 my opinion the Oovernmeut must therefore render

assistance in this part, as otherwise in the struggle against

tuberculosis, by letting the farmers have tuberculiu-tests free

of charge and by veterinary surgeons giving them all

necessary advice and information. j

()n account of what I have .said, and on condition that

a resolution on the tuberculosis (juestion be submitted to the

Congress for adoption, I therefore sulmiit that same may
contain the following thesis:--

Tho^e herds irhich (ire natnra'Ji/ non-tiibercalvus must

he searehed out and in ei'ery iwinner protected f'roin infection

At least the expense in connexion irilh this t>earchin;/ should

he defrayed tii/ the Government.

As regards the relation of the types of tubercle

bacilli, Professor Eber, Director of the Veterinary Insti-

tute of the ITniversity of Leipzig, came to the following
conclusions:—

Pure cultures derived directly from human oi- liovine

sources possess certain biological characters
, which, in the

majority of cases permit of a distinction into a human and

a bovine type.
The occurrence in nature of transitional forms between

the said types (atypical strains), and the possibility of chang-

ing the human tyjie by passage throtigh animals in such a

way that, with the means at present at our dispo.sal, it cannot

be distinguishetl from the bovine type, indicate that the

characters mentioned depend upon adaptation to the host for

the time lieing, and that under certain conditions they can

again be altered liy a change of host. The two tyjies of

mammalian tuliercle bacilli described by Ko,ssel, Weber and

Heuse, the human type and the bovine type, are not in real-

ity types or subspecies with constant characters, but rather

varieties of one and the same bacillus with relative variable

characters.

Meat inspection in regard to transuii.ssion is an

extremely important branch of the subject of tubercu-

losis. On the general principles governing the exam-

ination and inspection of the organs and meat of

tubercul(.)us animals. Dr. Nieberle, of Hamburg, holds

the following views:—
(1) The most important problem in meat inspection is

the certain recognition and the propei- removal of tuVierculous

organs and their associated parts.
An organ is to be con.sidered tuberculous when its

lymphatic glands are tuberculous.

(2) In cases of localized and regressive generalized

tuberculosis, and in cases of extensive disease of the inter-

nmscular glands, the meat may be exposed for sale in the

raw condition after the removal of the diseased portions.
AVliere the disease is very extensive a declaration to that

effect must be given.

(3) A whole carcase is to be considered unfit for food

when there is (a) tuberculosis with marked emaciation
;

(b) acute miliary tuberculosis or evidence of a recent

generalization.
In the case of (b) the sterilized fat may be .sold for

human consumption under declaration.

(4) In ca.ses in which the suspicion arises that the

meat may be dangerous (the presence of lesions in the

organs, with recent widespread caseous miliary tuberculosis

of the lymphatic glands, or of the so-called softened

tuberculous lesions) the inspector must examine the carcase

th<'>roughly for the existence of evi<lence of a recent infection

by way of the blood stream.

(5) In the examination of every case of tuberculosis the

inspector must examine and cut into all the glands or organs
at the seat of primary infection. In all cases in which the

localized nature of the disease is not Ijeyond doubt all the

intermuscular glands must be examined.

FATTENING PIGS IN CASSAVA.

Although it is unlikely that under present condi-

tions pr(jfit
will accrue from the employment of this

starch as food for pigs in the West Indies and possibly

n(.it even in Eui-<.)pe,
the following note, taken from the

Montldy Bulletin of Agricultural Intelligence and
Plant Diseases for July 1014, contains results on the

subje^ct of sufficient interest and importance tii deserve

their being placed on record in the Agricultural Neius.

The im-estigations ;ire descrilx'd by Mcins. A. Gouin

and P. Andouard from Paris.

The writers, continuing Professor Frateur's experiments

in feeding pigs on cassava, made some trials, and found that

the method recommended by Professor Frateur might be

profitable in Belgium, where cassava is obtainable for twelve

or thirteen francs for 100 kg. (4s. lOd, to os. 3d. pev cwt.),

but that it could not be followed in France, where cassava

costs 18 francs the 100 kg. (7s. 3d. [ler cwt.).

With a view to finding a more economic use for cassava,

the writers made some experiments of their own, with the

following results:—
1. In the case of pigs fed witli milk as well, it only

took 3 It), of ca.ssava to produce a gain in live weight of

1 Yb. instead of 4-18 It), of cassava required at Louvain.

2. By substituting for the milk ration 1"1 8). of rice

i/luten and 2.1 oz. bone meal, which costs Id. and is cquiva-

fent to 1 gallon of separated milk, there is recjuired, to

j)i-oduce a gain of 1 lb. live weight, only 2-9 lb. of cassava.

In practice, the profit exceeded 40 per cent.

Professor Frateur fed the cassava to the pigs in slices,

cooked and then crushed. The writers fed it raw. It had

been previously chopped fine in the colony itself.



330 THE AGRICULTUEAL XEWS. OrTOBEP. 10, 19U.

GLEANINGS.

During U>l.i t.. 19U, 16,8S0 lime plants were raised

and distributed at tlie Botanic Station, Montserrat: 3,270

bay plants and 10,6:28 sweet potato cuttings besides a large

ntimber of other planting material were also sent out.

Reference is made in the India Rubber World for

Septtniber 1914 to the opening early this summer of the

vew Treub laboratory at the Botanic Gardens, Buitenzorg,
Jiva. In this Colony also, a new agrieulttu'al school has

just been opened, the instruction at which will be of a special

ciiaract;r.

The ground nut still continues to be the only article

actively cultivated for exportation in the Gambia, and is

likely to continue so while in good demand, and until some
more easily growii crop for which there is a market is dis-

ccveiedby the local non-strenuous agriculturists. {Colonial

Reports
—Annual, Gambia, No. 805 of 1914.)

In the Journal of the Rot/al Society of Arts, an interest-

ing article appears on the orange industry of Spain. This

refers to the bitter marmalade oranges of Seville and to those

shipped for direct consumption. The article discusses the

preparation of oranges and orange material for .shipment,

including orange flower water and orange wood. Land adapted
to orange cultivation in the Seville districts is valued at

from £40 to £100 per acre.

From information received by the Imperial Commis-
fiioner of Agriculture from the Canadian Trade Commissioner

for the West Indies, there appears to be some possibility that

onion growers in the West Indies, particularly the Antigua
Onion Growers" Association, may soon extend their market

in Canada to include British Columbia. The Association

referred to is giving the matter prompt attention.

An interesting note appears in Nature for July '1, 1914,
on marine biology in the tropics. It states that the action

of rtenitrifying bacteria in tropical seas is considerable, as is

also the precipitation of calcium carbonate by marine bacteria.

The extraordinary work of Bacillus calcis is stated to be

responsible for the formation of chalk and oolitic rocks in the

shallow seas round the Bahamas.

If tea is kept for a long time in packets for shijjment it

deteriorates; but if the tea is kept on the estate, the packets
can be re-opened and re-fired prior to despatch, thereby ensur-

ing a continuation of a sound condition. This idea is being
taken intc. consideration, according to the India Rubber

JoiivH'il, in Ceylon owing to the limited storage ac^omoda-
tioii in Oclombo under the disturbed conditions of the

present time.

A seeminglj- good way of denaturing alcihol is by
bringing ethyl alcohol, before it has pjassed through the state

of vapour in contact with the \apours arising from the des-

tructive distillation of wood. A distillate is thereby pro-
duced which is neither ethyl alcohol nor methyl alcohol.

Although containing both substances it is suitable for indus-

trial purjioses. The ]jri:iduct from this process has beea
termed 'distoF.

'I'lji- Mail and Empire of Toronto (September 5. 1914)
contains a short note on the West Indies exhibit at the recent

National Kxhibition. It appears to have lieen one of the

most attractive and instructive features of the day. It is

extremely desirable that efforts to represent fully the West
Indies in future years at this exhibition should be energeti-

cally continued, in view of the importance of West Indian
trade with Canada.

According to the Board of Trade Journal for Septeml>er
3, 1914, it is reported that the country lying between the
Lualaba and the Kasoko River in the Belgian Congo is fertile

in palm trees, and the production of oil is considerable. It

is marketed in earthern pots of nearly 9tt). for which 6rf. a pot
is paid, which is equivalent to £6 per metric ton. As this

raw product sold at £32 per ton in Europe, an opening for

exports would seem available, despite heavy transport rates.

A note appears in the Journal oi the Neic York Botanical
Garden for August 1914 to the effect that His Excellency
the Governor of Bermuda vi.sited the Gardens in August and
was especially interested in the hardy trees and shrubs that

might be grown in Bermuda. The West Indies are in several

ways indebted to the New York Garden for valuable e.xplor-
ation and other botanical work in connexion with the West
Indies. It is only necessary to mention, for example.
Dr. N. L. Britton's visits.

An important note appears in Tlie Board of Trade Journal
for August 27, 1914, to the effect that it has been found in

the Bahamas that an excellent substitute for horse-hair,
which might by more extensively employed in the manufac-
ture of cheap upholster,y, has been foimd there in the waste
made in cleaning sisal fibre. This waste, which represents
from 15 to 25 per cent, of the material concerned, is twisted

into rope, then dyed and finally untwisted,

the twisted character and is springy.

The fibre retains

Interesting results on the influence of electricity upon
plant growth are reported from a German source in the

Experiment Station Record. Vol. XXX, No. 9. It appears
that when the charge is too strong there is a decrease in yield,.

but when the charge is reduced to what may be called an

optimum value, there is a corresponding increase amounting
to about 12 per cent. In studjang the effect of electrical

discharges upon transpiration and evaporation, it was found
that when the discharge took place from points placed 13 cm.

above water surface, evaporation took place much more

rapidly than from an untreated surface, ranging from five

to ten times greater.
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STUDENTS' CORNER.

DYNAMICS OF A PLOUGH.*
Paut III.

To jjeniiit tlie line of force being made a straight line to

the centre of resistance under all circumstances, the beam at

its point is fitted with a long bridle provided with pin holes

for lateral adjustment and moveable up and down, so that the

point of attachment of the team to the beam is adjustaljle in

practically all directions. If the forces could be applied on

the line AB, fig. 8, none of it would be wasted in doing use-

less work. As, however, it has—for the reason stated—to be

applied oblicjuely, as shown in fig. 9, under the principles of
"

the parallelogram of forces, out of the total power so applied

only about 7-5 per cent, is applieil to overcome the resistance

and draw the plough horizontally forward, the other 2-5 per

cent, acting to lift the whole plough vtn-tically. In fig. 10 the

oblique force is decomposed inti^ two c(>mponents, one

horizontal (AB) and one vertical (AE).

lines and as the direction of the draught is not ncjw in

a straight line to the centre of resistance, the plough will lift

behind until the bridle-pin is lowered to bring the draught-

^"^^^^
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CO-OPERATIVE CREDIT.

TRINIDAD AND AGRICULTURAL BANKS.
A lirief liistorical sketi-h of the efforts tliat have Ijeen

made for many years in Trinidad to establish agricultural
banks will be found in a paper on Co-operative Credit in the

West Indian Bulletin, Vol. XIV, No. 1. Up to the present
time the difiiculties in Trinidad .seem to have been sufficiently

great to prevent anything definite being accomplished in the

vay of the establishment of credit societies. Now, however,

mainly as the results of two important directions of effort, it

seems likely that this important requirement will be

.satisfied. Judging from the Proceedinas of the Ar/ricnl-

iural Society of Trinidad ard Tt)6a<70 for August 1914, the

two lines of effort adopted that may lead to ultimate

succe.s.s in the movement are (1) the discussion of the whole

.subject by the Government in co-operation with the Agricul-
tural Societies, that is to say, the subject has lieen

approached conjointly from both official and unf)tticial sources:

(2) the disl libution amongst the agricultural societies of

copies of the >St. Vincent Agricultural Credit Societies

Crdinance c*' August 191.3.

Before t'.iis Ordinance was published, the Government
Committee on agricultural banks appointed in 1912 issued

a majority :eport stating that cheap money was reijuired in

the Colony but that uo practical scheme could be evolved for

the establi hment of agricultural banks. Ten rea.sons were

given for making this statement, and these reasons the two

minority leports endeavour to prove unsound, arguirg prin-

cipally on the basis of the St. Vincent Ordinance and on the

results of experience in India and other countries. The

piints around which controversy has been waged have been

brought up .-o often from time to time in the past and have

lei to such inconclusive decisions that it seems desirable to

publisli tl'e Hiajority committee's points side liy side with those

of the minority committees;—

1. There is no demand for

an af^ricultural l>ank by cane-

f.trmt-rs, owing to the system
of ad.vancps b^' factories.

2. No bank coidd be pro-

htafely worked at the low

rates (6 to 10 per cent.)

charged bj' the sugar facto-

ries on advances to cane-

farmers. A minimum rate of

20 per cent, is estimated for

a bank.

3. Factory owners have
intimated their intention to

cease making advances if a

baiik be established.

4. Small properties (cacao,

etc.) are in the great major-

ity of cases very heavily

mortgagel, and the owners
are in additioi; largely in-

debted to shopkeepers to

whc>m as much as 40 per cent.

is paid iu interest, with the

1. Such 1 ranks being local

and membership voluntary

they would not be founded in

districts where not required
and people who do not wish
to use them would not join.

2. Eight per cent, is the

maximum interest allowed on

transactions in St. Vincent.

If in this colony 10 or even
12 per cent, was necessary
the results would still be

beneficial.

3. This objection appears
founded on the assumption
that the banks must charge

high rates of interest (20 per

cent.).

4. Mortgages would prob-

ably not be the ordinary

security. Growing crops and

personal security of one or

two other persons would be

more usual. Personal knowl-

edge too plays an important

part.

result that sooner or later

their holdings must be lost.

5. Small proprietors do
not always meet their obli-

gations, due to carelessness

or otherwise.

mut-

proj)-

6. There is a lack of

ual confidence between
rietors and dealers.

7. With jointly owned

properties dissensions between
the owners cause the security
to deteriorate.

8. That small proprietors
woidd be unable to take

shares in a bank.

5. Neglect to meet obli-

gations would deprive a

person of membership and

power to l.iorrow again, whilst

not doing away with his

liabilities. The liank would
thus have an educational

influence and make for im-

jirovement in this direction.

6 et 7. The same consid-

erations as under (5) apply.

9. That if they did take

shares it would only be for

the purpose of borrowing
money and to borrow more
than they invested.

10. That a liank would

require several local branches

within each a staff, including

inspectors. The cost of a staff"

for an average district is put
at £.500-£600 per annum.

8. The value of share.s

would be small. Shares or-

entrance fees in Raitteisen

banks do not provide the

capital, OTily the reserve fund.

9. A man becomes a share-

holder or member for the

purpose of borrowing money
when required, and naturally
more than he has invested

or he woidd not join.

10. I'nder the Eaift'eiseii

co-operative system expen-

sively paid local staffs and in-

spectors are not necessary,,
and thus this, the most for-

midable finaniial difficulty as

regards working disappears.
The Agricultural Societies are of opinion that in the

majority repfirt of the Government Committee too much

emphasis has been laid on the difficulties. And moreover
the reports received from the various district agricultural
societies made after careful consideration of the actual rules

and regulations of the St. Vincent Ordinance, intimate that

agricultural credit societies of the Raiffeisen type should be

established in the Colony. It is also considered that the

ntMiessarj- legislation should be introduced as .soon as po.ssible

following generally the luies of the St. Mneent Agricultural
Credit Society's Ordinance including the amendments to the

rules gazetted on August 21.

Perusal of the paper in the Proctedinr/s of the Agricul-
tural Society o/ Ti-inidad may give rise to some confusion in

the minds of those who are not fully acquainted with the

various steps that have been taken in the colony as to which

of the numerous committees are responsible for the various

points enumerated. Nevertheless it appears evident that

the influence of the St. Vincent Ordinance is being felt in

Trinidad and that there is every likelihood that the necessary

organization for the successful establishment of agricultural

banks will be introduced in the near future.

The vascular system of ^ugar-caiie plants suffering from,

sereh is stopped up with gummy matter which influences the

circulation of water in the plant so that healthy stems absorb

1'18 times more water than affected stems. Using a lithium

salt as an indicator, the writer showed that the salt had risen

to a height of 70 cm. in 3i hours in a healthy plant, while in

a diseased plant it had only reached 30 cm. (Munthly
Bulletin of Aqricultural Intelligence and Plant Diseases,.

July 1914.)
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NEW CROPS.

TRIALS WITH NEW CROPS IN RHODESIA.
The results <ii rfitain I'xix'riiiiL-nts conductfil at the

Botanic and E.Yperinieiit Stations, .Salisbury, during 1913 to

1914, are descriliud in the Rhodesia Agricultural Journal for

Augu.st 1914. Amongst this information are notes on
.several species of bean which possess certain points of interest

and are herewith reproduced:
—

'kanko.m.\ BE.4S. A .species of bean introduced from
Northern Rhodesia, where it is largely used by the natives for

food. The plants made e.xcellent growth and ripened early,

prfxlucing a [irolitic crop of long narrow pods well tilled

with seed.

'r,Aix<;'s BE.\N (.l/itcMwa .sp.). A species of velvet bean,

differing from the ordinary variety in having a white seed

and a pod free from iriitating hairs.
T|ii.s

latter feature

marks it out as an improvement on the ordinary \ariety.
The pod is also bigger and the (piantity of leaf growth at

least equal to that of velvet bean. The small trial of this

.seasou will be extended next season.

"iiKDMANs BKAX. Another variety of velvet bean which

.seemingly failed to set .seed this .sea.son at the liotanic

Experiment Station, Salisbury.

'teparv bean. This much-advertised dryland bean
of the Central .\inerican States germinated well and evenly,
iind made vigorous although short growth, setting seed freely.
At niaturity it sheds its leaves almo.st entirely. It was
iittacked by stem maggot in the same way a.s cowpea.s, and
was far from being the heavy yielding crop it is in its

• •ountry of origin.

'iiHAL {Cojanus uidicus). A variety with variegated
•seed was tried this season, with very promising results. The

growth was distinctly superior to the ordinary 1 )hal, but the

jilant seems later in setting seed.

'TANfilER PEA (Lat/tt/rus tingitanus). This plant, which
has a copious pea-like growth keeps green almost through the

winter. Stock however, are not too fond of its somewhat
1 litter foliage. It flowered for the fir.st time in -July.'

Besides these leguminous grain crops above referred to,

there is another of the same family described under the name of

Tree Lucerne (J/edico.'/oirAo)-fa). This plant, which is distinct

from Cytisus Tproliferuf, has now been growing at the

Botanic Experimental Station for several seasons without,

however, any great measure of success. The plants have not

--attained full size nor have they tiowered. They are also

very susceptible to the attacks of white ants.

Interesting notes appear on sesanium and yam. Tlie

first crop is said to grow well vegetatively, biit the yield of

seed has been too low to make its cultivation renumerative

in Rhfidesia. The white-seeded variety is earlier than the

jiearly seeded, lint the yields per acre were only 140 B). and

224 ft)., respectively. As regards yams, it is said that this

<rop does not give entii'e satisfaction. The yield per acre

is apt to l>e kiw as compared with other ri>ots, and the tuliers

are frei|uently attacked by insect and other pests, so that

their keeping i|ualities, for which they are renownied, are

wanting here. During the year two varieties of spineless

pri<-kly pear have been under trial. Neithei-, however, has

l>roved to be entirely spineless. They seem to show
1 tendency to revert to the original spiny form. In view

of the formidable nature of this plant a.s a weed in arid
countries the Rhodesian Government has forbidden its

cultivation.

Turning to that part of the article which describes the
i-esults olitained with grasses, it is said that a promising hay
grass for late cutting is molasses grass, a Brazilian species
whose l)otanical name is not given. Guinea grass, well known
in the West Indies, has given great satisfaction in Rhodesia
as a most promising winter grass, rivalling Xapier's fodder.
Last of all, reference may lie made to ilazagua, a sorghum
native of \\'est Afiica, with which trial.s have been made in

the Leeward Islands. In Rhodesia this plant, which
resembles Kaffir corn, has made normal growth during the
last two seasons, but has shown no outstanding qualitieij
either in leaf or .seed production. It is propo.sed to give it

a trial on sandy .soil during the coming season.

LICORICE.

Seeds of this crop have been obtnineil tiom ihe

R<iya] Botanic (ianlciis. Kew, for e\[)frinifntal cultiva-

ti<in in .St. Kitts and other West Indian i.slands. The
following ai-ticle, therefore, should prove interesting to

i-eaders of the Agricultural Neus:—
A very consideralile part of the licorice root used in

-Vmerica is from marshy plains in Turkej- and Russia.

This rorit is not cultivated, but grows wild in large

quantities, generally in gieat stretches of open ground where
the soil is more or less damp. It is regarded as a serious

pest and greatly interferes with cultivation, iluch land i.s

abandoned to it, A\hile some is ploughed and sown notwith-

standing its presence. It is a pereiniial herb of the genus
Glycyrrhiza of the l.ieaii family. The licorice of connnerce is

olitained liy evaporating an infusion of the sliced roots. Thi.s

solidified sulistance is used for flavoui-ing confectionary and
lieer as well as entering into the make-up of most of the

lirands of tobacco.

The growth aViove ground of the plant is about 2 feet,

while the root is about as deep lieneath the soil. The land
in Syria from which the root is gathered is leased from the

owners, the condition, as far as lands that are cultivated,

being that the digging out of the licorice root must cease

when the time comes for planting the cereal crops. The
result is, as far a,s these lands are concerned, that the getting
out of the roots niu.st be done quickly as soon as the rains,

which Vjegin in Octolier generally, have somewhat moistened

the ground, as it would be very difficult to do the digging
in the long dry summer.

The root is piled in great stacks, and when the digging
season is over a watchman takes charge, and the

,

root

remains thus stacked through the winter and the following

sunnner, when it becomes quite dry and is ready for traus-

|iortation to the coast. Great care has to be exercised that

that the stacks do not heat or mildew.

The Aleppo district gathers and exports, on an average,
an aggregate of. 8,000 tons annually of dry licorice root,

while Bagdad yields about 6,000 tons, Antioch 4,000 tons,

and Damascus -^00 tons.

The pulp is pressed, with Amei'ican ingeiuiity, into

lioards which are u.sed in cabinet work, and which are said to

make uj) into novel and handsome articles. (Tinpical A;/ri-

culturist, Vol. XLII, Xo. 4.)
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MARKET REPORTS.

London.—The West India Committee Circular,

SfptfiiiliCi- -'•-', 19U.

Arkowroot—2iK to 4|(/.

Balata—Sheet, 2 4; block, 2/1 per ft.

Beeswax—No ij
notations.

Cacao—Trinidad, 60/- to 61/- per cwt.; Grenada, 53/6

to 55/-; Jamaica, no quotations.
Coffee—Jamaica, no quotations.
Copra—West Indian^ £24 per ton.

Cotton—Fully Fine no quotations; Floridas, w quota^

tions: West Indian Sea Lsland, 15rf. to 31rf.

Feuit—No (juotations.
Fustic—No quotations.
Ginoer—Quiet.
IsiKGLASs—No quotations.
Honey—No quotations.
Lime Juice—Raw, 2 :i to 2/6 per gallon; concentrated, no

cpiota-tions; Otto of limes (hand-pressed), 10/6.

Logwood—No i [uotations.
Mace—No cpiotations.
Nutmegs—No quotations.
Pimento—Quiet.
Rubber—Para, tine hard, 2/8| ;

tine soft, 2/2; Castdloa, 1/8.

Rum—Jamaica, 2 2 to 5/-.

New York.—Messrs. Gillespie Bros., it Co., July 24,

1914.

Cac^o-Caracas, 11 Jc. to 12c.; Grenada, lie. to llic;

Trinidad, ll^c. to ll|c. ; Jamaica, 10c. to lie.

Coco-nuts—Jamaica and Trinidad, selects ,^20-00 to .§21 -(HI;

culls, no quotatii>ns.
Coffee— Jamaica, 9|c. to 13je. per ft.

Ginger—Tic. to 10c. per ft.

Goat Skins—Jamaica, 46c. ; .\ntigua and Barbados, 43c. to

46c. ; St. Thomas and St. Kitts, 40c. to 43c. per ft.

Grape Fruit—Jamaica, $1'75 to $2 -50.

Limes.—SS'To to 5!4'50.

Mace—45c. to 53c. per ft.

Nutmegs—llO's, ll|c.
Oranges—Jamaica, §2-00 to $2-50.

Pimento—3^c. per ft.

Sugar—Centrifugals, 96°, :V26c.; Muscovad(.s, 89% 2-88c.;

Molasses, 89", 2-61c., all duty paid.

Trinidad.—ilessrs. Gordon, Grant &, Co., September

1914.

Cacao—Venezuelan, no cpiotations; Trinidad, no

tions.

Coco-nut Oil—80c. per Imperial gallon.

Coffee—Venezuelan, 13e. per ft.

Copra—94 -OO per KIO Ih.

Dhal—No quotations.
ONION.S—1!3-25 to S3-5(l iier 100 ft.

Peas, Split—S7'25 per liag.

Potatoes—English, $1-75 to $2-00 per 100 ft.

RlOE—Yellow, §7-00 to $7v.l); White, #6-.")0 per bag.

Sugar—American crushed, no ([uotations.

juota-

Barbados.— Messrs. James A. Lynch k Co., Ltd.,

September 19, I9I4, Me.ssrs. T. S. Garraway &

Co., September 7, 1914.

Arrowroot—S4-50 per 100 ft.

Cacao—§13-00 per 100 ft.

Coco-nuts—No (|iiotations.

Hay—§l-5ti per 100 ft.

Manures— Nitrate of soda, •§65-00; Cacao manure, S!48-00

to ,«!50-00; Sulphate of ammonia §78-00 to .$85-00

per ton.

Molasses—No quotations.
Onions—|3-5() per 190 ft.

Peas, Split—.§6-00 to §6-25 per bag of 210 ft.
; Canada,

•§4-75.

Potatoes—Nova Scotia, §4-25 per 100 ft.

Rice—Ballam, §5 55 per 190 lb.
; Patna, no quotations;

Rangoon, no fjuotations.
Sugar—American granulated, §8-00 per 100 tti.

British Guiana. Messrs. Wieting & Eichtek, SeiJtember

•Jti, 1914; Messrs. Sandb.\ch, Parker <fc Co.,

September 25, 1914.

ARTICLES.

Arrowroot—St. Vincent

Balata—^'ene/.uela lilock

Demerara sheet

Cacao—Native
Cassava—
Cassava Starch—
Coco-nuts—

Coffee—Creole
Jamaica and Rio
Lilierian

Dhal—

Green Dhal

Messrs. Wieting
& RiCIITEE.

§7-00 to §8-00 per
barrel of 200 ft.

No quotation
65c. per tl .

I23C. per ft.

96c."to §1-08

Messrs. Sand-

Bach, Parker
& Co.

13c. per ft.

§16 to §20 per M.i §23 per M.

16c. per ft.

10c. per ft.

§5-50

i 16c. per ft.

I

16c. per ft.

I
14c. per ft.

j

.§4-80 to §5-00

per bag of 168 ft.

Eddoks—



THE AGRICULTURAL NEWS.

Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. X(i. 1. Out ui print. Xos. 2, :^, uiid I, in '.liginal paper (-overs ;ls issued, price Is. eaeli. Post free, Is. 2'i.;
Vohune-s II, III, IV, \\ A'l, VII, VIII, IX, X, XI, XII and XIII:—Price 2s. each; Post free 2s. Sd., where complete.

(Ill, 2. IV, :\: and V, 2 and 3 are out of print.)
Volume XIV, Xo.s. 1 and 2. No. 1 Containing Papers on PE.is.oT A(iiiiculture in the west indies: (1)

Introductory paper—Efforts in Aid of Peasant Agriculture in the West Indies, by Francis AVatts, C.M.G.,
D.Se., F.I.C., F.C.S.; (2) Government Schemes of Land Settlement in Grenada and the Grenadines, by
Gilbert Anchinleck, B.Sc, F.C.S.; G. Whitfield Smith, F.L.S., and Walter Bertrand; (3) Method of

Working Small Holdings under the Land Settlement Scheme in St. Vincent, by W. N. Sands, F.L.S.;

(4) Agricultural Credit in the West Indies, by W. R. Dunlop; together mth the St. Vincent Ci'cdit

Ordinance, 1913, and Report on working of the same, by Itobert M. Anderson.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in them is esjiecially

adapted to West Indian conditions. They contain, amongst other sulyects, sununaries of the results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited rirculati(3n. The number issued up to the

present time is seventy-three. Those mentioned in the following list are still availal)le; the rest are out of prhit.
Sfc.iR Imhstry. (14) Screw Worm in Cattle at St. Lucia. Price 21.

Seedling .-ind <itlier Canes at Barbados (1.5) Plain Talk to Small Owners. Price 2d.
in 190(1. No. :i, price 2d.; in lOOl, No. 13, price 4(/.

; (17) General Treatment of Fungoid Pests. Price 4d.
in 1!I02. No. lit, price -id.; in 1 '.)!«, No. 2«, price 4:'!.; (18) Recipes for Cooking West Indian Yams. Price 2rf.

in 1!H)4. No. 32, j.rice -Id. (25) fSround Nuts in the West Indies. Price 2d.

Seedling Canes and .Manurial Exjjeriments at Barbados, (28) Biu-l)ados and Porto Rico Molasses. Price 3r/.

in l!Mtt-."i. No. 40, price (id.; in 1!)04-C, No. 44, priced/.; (34) Notes on Rabbit Keeping in the A\^est Indies. Price 2^.
in 190,")-7, No. 4!t, price GJ. ;

in l!)00-8. No. 59, price Gt'. ; (.37) Cultivation of Oranges in Dominica. Price 4 '.

ill 1007-U, Nt<. G2, price (id.; No. G(i, price Gr/. (41) Tobago, Hints to Settlers. Price Gi.

Seedling and other Canes in the Leeward Islands, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1<)00-1, No. 12, price 2rf.; in 1901-2, No. 20, price 2(/.; tions. Price 2i/.

in 1902-3, No. 27, price 2d.; in 1903-4, No. .33, price 4(/.; (54) Fungus Diseases of Cacao and Sanitation of Cacao
in 1904-5, No. .39, price id.; in 1905-G, No. 4G, price 4o(.

;
Orchards. Price 4(/.

in 190G-7, No. .50, price 4d.; in 1907-8, No. 56, \nice4d.; (.55) ^Millions and ilosijuifos. Price 3/.

in 1908-9, No. G3, price (id.; in 1909-10, No. G7, price Gt/.
; (58) Insect Pests of Cacao. Price 4(/.

Manurial E.xperiments with Sugar-cane in the Leeward Islands, (go) Cotton Gins, How to Erect and Woi-k Them. Price 4d.

in 1902-3, No. 30, price 4(/.
;
in 1903-4, No. 3G, price 4'/.

; (Gl) The Grafting of Cacao. Price 4rf.

in 1904-5, No. 42, price id.; in 1905-G, No. 47, price 4'/.; (C5) Hhits for School Gardens, Fourth Edition.

in 190G-7, No. 51, price 4(/.
;
in 1907-8, No. .57, price 4t/.

; (G9) Hints to Settlers in St. Lucia. Price G//.

in 1908-9, No. G4, price -id.; in 1909-10, No. GS, price 4rf. (71) Insect Pe.sts of the Lesser AntUles. Price Is. Al.

Sugar-cane E.xporiments in tlie Leeward Islands, (72) Lime Cultivation in the West Indies. Price Or/.

in 1910-11, price Is.
;
in 1911-12, [irice Is.

'

(73) Root Borers and other Grubs in West Indian Soils.

General. Price (id.

7 and 22 Scale Insects of the Lesser Antilles, Part 1, price (74) Cotton Cultivation in the West Indies {in tlie press).

id.; Part II., price 4c/. (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

The above will be supplied post free for an additional charge of .','. for the pamphlets marked id., Id. for tho.se

marked id., and I'd for Nos. 40, 41, 44, 45, 49, 59, 62, 6-3, 67 and 69. Postage for No. 71, id.

The ' AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts fnnii official correspondence anil from progress and

other reports; and,
'

in fact, any information indicating what is going on in each colony and the progress made in

Agricultural matters thi-oughout the West Indies.

The '

Agricultural News '

is printed in time to l.)e distributed, regularly, liy each mail, and is on sale by the

local agents of the Department at one penny per number, post free, id. The suliscription price, including postage, is

2s. 2d. per half-year, or 4j. 4c?. per annum. Voluines IV, V, VI, VII, VIII, IX, X, XI and XII complete, with title page and index,

as issued—Price 4s. each.— Post free, 5s. Some numbers of the early volumes are out c)f print and therefore these volumes

can no longer be supplied complete. The scale of charges for Advertisejiexts may be obtained on apijlication to the Agents.

All applications for copies are to be addressed to the Agents, not to tlie Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department:

—
London: Messrs. Dulau k Co., 37, Soho Square, W. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: .Vi>vocate Co. Ltd.. Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Briduewatee, Roseau.

Street, Kingston. Montserral: Mr. AV. Roisson, ISotanic Station.

British Giiiana: The 'Daily Chronicle' OFFICE, Georgetown. Antiijua: Mr. S. D. Malone, St. John'.s.

Trinidad: .Messrs. Muir-Marshall & Co., Port-of-Spain. St Kitts: The Bible and Book Supply Agency, Basseterre.

Tobaijo: Mr. C. L. Placemann, Scarborough. Nevis: Messrs. Howell, Bros., CharlcstowH.

Grenada; Messrs. Thos. Lawlor k Co. St. George.
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LONIAL USE
-^RE.

Ohlendorff s Dissolved Perisvian Guano— got,sugar:cane and general use

Ohlendorff'a Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, (high grades),

Potash Salts, Nitrolim and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS Ol! DIltEOT TO:—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.

London Agency: Doek House, Billitep Street, London, E.G.

Barbados Ag-ents: James A, Lynch & Co., Ltd., Bridgetown.

FOR

INFORMATION ON PRACTICAL AGRICULTURE.

We don't know it all, but we are in touch with the best thought and p.actica throughouti

the Tropical World. Send far Our Books on:—

Fertilizer Guide

Miscellaneous Economic Plants

Oranges

Pine-apples

Sugar-cane

Cacao

Coffee

Cotton

Tobacco, etc., etc.

THEY ARE WORTH READING AND WE'SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS,

2, St. Vincent Street,

Port-of-Spain,

Trinidad.

Friuti-'d at Office ot Af/ricidtural Reporter, 4 High iSlicil, LnJgetowii, IJarba-los
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDI
TO

Panama Canal, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & La Guaira ; and Demerara),
Puerto Colombia. Cartagena. Colon ({or Panama Canal and Pacific Ports), Jamaica,
Antilla & New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts, Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Bnazil, Uruguay & Argentina,
Via Spain, Portugal, Madeira & Si. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Oai\ary Islands, Madeira.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c..

During Summer and Autumn.—From £1 a day.

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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Christy & Norris,

Chelmsford, England

Specialize in Machinery

for:—

GRINDING & SIFTING:

iCOTTON REED, (JOPP.A, BONES,
AND OTHER. :\IANin!E.

No. 2.V

DULAU Sc CO., LTD.
(ESTABLISHED 1792.)

ENGLISH & FOREIGN PUBLISHERS & BOOKSELLERS.

Agricultural, Botanical, Zoolog-ical,
Entoniolog'ical and Economic

i Subjects a Speciality.
A large stock in all

l:iiiguiij<;es alwiiy.s on hand. Write
tor monthly lists and special I'atalognes. Post free on

application.
•i7 Soho Sijuare, London, W.,

(339) Enolund.

Write for Catalogue, and
DISINTE(!1!AT()1!. send sample of material you
i (340) wish to grind.

JUST ISSUED.

WEST INDIAN BULLETIN.
Vol. XIV, No. 3.

COTTON SEED MEAL.
A. Pure Nutritious l^ood for Milch

aud Workiuc) Cattle.

CONTENTS.
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West Indian Food Production.

^>r5)pRKARLV fifteen years ago, in the first volume

f '"^^^V'* t'l'^' ^''^** Indian Bulletin, a paper

^^^y, appeared on the subject of food supplies of

some of the West Indian islands. This paper dealt

witli the possibilities
of sidistitmiiig locally grown

produce for imported food, and n IfiTed, in a general

inainier, to several matters of iinicli economic interest.

At the present juncture, when the question of food

supplies is one of special importano , it will be instruc-

tive to consider some of the points raised in this paper,

and to try to extend the information so as to bring

thi- present treatment of the subject up to date.

Before proceeding to do this, however, it may be

advisable to point out that at the time the paper was

written (1900) many of the West Indian islands were

in a serious state of depression both as regards capital

and labour. To-day, in a sense, and to a certain e.xtent,

the position is also critical. It is, however, not so

much a (|uestion of financial depression as it was then;

it is rather the e.xistence of a menace that there might
in the near future be a temporary shortage in the supply
of fiMicl. If this (iccurred, it would naturally mean an

increase in prices. Assuming this happened, the

l>urilen would fall upon the poorer classes unless there

was a corresponding increase in wages, or at least an

increase in the possibilit}' of continuous employment.

Without entering further into a point of contro\ersy, it

will be apparent that the conditions to-day and fifteen

or twenty years ago are critical, and that this circum-

stance lends particular interest to the subject under

consideration. It is not to be inferred, however, that

the subject is unworthy of consideration under normal

circumstances: even under ordinary conditions the

supply of food in these islands is of extreme importance,

and it is as an ordinary economic problem that it is

proposed to consider the matter in this article. The

significance of the \ lews at the present juncture will

be self-apparent.

Food supplies in any country fall into two great

di\ isions: those which are imported, and those which

are grown locally. For purely agricultural colonies,

anrl especially for colonies dependent on transport by

sea, the quantities of imported foods consumed in these

islands are very large. The most important articles of

diet obtained from abroad are flour, corn (maize) and

salted fish: as far as the labouring classes are concerned,
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Hour is the li^'iist important of the three. Rice, which

is a staple article of diet is also imported, but as it

now largely comes from British Guiana, it may in

a sense may be regarded as locally grown. In the

pajx-r under consideration, this point is raised—Is it

economically soinid to confine the colonies' energies to

the production of a staple like sugar or cacao for

export, and to import large proportions of the necess-

ary foods out (if the money so obtained;' Assuming
that the external supply of food is available at reasonable

prices, that the exported produce of the island can be

sold at pnifitable rates, and that the whole energies of

the people and the whole resources of the island are

encfased, it is economically sound. If the.se conditions

are not ade([uately fulfilled, it behoves those concerned

to consider an increased production of foodstuffs locally.

At the pi-esent time the possibility of these contin-

gencies having to be seriously considered in certain

islands is not to be overlooked.

It is evident that there are considerable risks

underlying the present sources of food supply, and if

it were not for the demand for labour by capitalists,

.and the desire on the part of the labourer to work fcr

money rather than pioduce directly for his own main-

tenance, thei'e would be greater attention given to

food production. The economics of indirstry in the

West Indies are more complicated than is generally

lecognized I'V those unac(|uainted with the geneial

conditions: the desire for luxuries is strong, and the

average West Indian is imbued with exogenous ideas

of a so-called civilization, which are in many respects

.unsuited to the geography of his surrounding.s.

The production of locally grown foodstuffs is best

brought about by the establi.shment of land settlements,

for it ma\- be taken for granted that capitalists will

always pmduce staple articles for export. Under a land

settlement scheme the co-operative sale of produce can

be introduced, and in this way the grower obtains

nionev for his work, whilst at the .same time he confers

stability on the food supply of his island. An extension

of this idea is the growing of foodstuffs for export, after

having satisfied the local demand. This may be encour-

aged on the ground that the amount of exports will vary

accoi'ding to local requirements, which will be met first.

Attention has already been given to these matters in

the West Intlies. and where the action taken has been

well organized, success has generally followed. It has

to be borne in mind that the West Indies endeavour

lo gi'ow, and i|uite rightly, what cannot be easily culti-

vated in other parts of the world. Staple foodstuffs

can be gi'own anywhere, but not products like Sea

Island cotton, limes, cacao, and arrowroot. On the

other hand, it should be lemembered that the West

Indies can grow foodstuffs during six uKjnths of the

year when growth is practically i[uiescent in northern

latitudes, and this is well worth consideration as an

encouraging point in favour of a larger area under such

crops as ci;)rn (maize) and sweet potatoes.

In the article in the West Indian Bulletin

attenticjn is called to tlie possibilities before the manu-

facture of meals from the various starch-pnjducing

plants. .Sweet potatoes and yams may nMdily be

converted into meal just as corn and cassava can. This

raises a fundamental point: the keeping qualities of

West Indian foodstuffs. As a general rule local food-

stuffs do not keep well, and this has undoubtedly been

a deterrent factor in theii- cultivation. But efforts

have recently been made to store locally grown corn in

the West Indies, and with success. The production of

meals would also be a way out of the difficulty, though

naturally, the wisest course in the care of especially

perishable produce would be the exportation of the

surplus amount to other islands, ov tii the northern

markets during winter.

Another disadvantage to an entirely local supply
of food lies in their chemical composition. As a

rule they contain a very low percentage of protein

(nitrogenous matter) and fat. Starch and sugar provides

energy for work but not the right nutrients for the

renewal of muscle. Hence a gi-eat point in favour of

the consumption of salted fish is that it supplies large

(juantities of nitrogen. The richest vegetable foods the

planter grows ai'e beans and peas. These are rich in

nitrogen, and considerable quantities are cultivated in

the different islands, thoiigh the amount is limited in

Some places because of the liabilit}' of these leguminous

crops to insect attack; but at the present time the

cultivation of these crops is receiving increased and

serious consideration. Nitrogen, in the West Indies

can be got fiom pork, and pig production is to be

encouraged for this reason, and also for the reason that

suitable food can be raised locally on which to feed

these annuals. Salted pork is imported to a not

inconsiderable extent, apparently for the dietetic objecl
of providing fat. Of recent years this recjuirement has

been greatly supplied by cotton seed oil which is

largely used by the peasants in the preparation of

food.
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SUGAR INDUSTRY.

THE MESSCHAERT GROOVED MILL
ROLLER.

In the i.s.sue of thf Louisiana Planter for .September ll',

1914, an account i.s given of an invention termed the

jMe.s.schaei-t grooved mill roller, for which it is claimed that it

is capal)k> of effecting appreciable improvement in the work
of cane mills.

E.ssentially the device in question consists of a series of

((|uidistant circumferential grooves cut on the feed-roll of the

mill, each groove being 1^ inches deep and |-incli wide. The
distance between the grooves is not stated, but the information

is given that in the case of the mill to which the device wa.s

iiist applied, fifteen grooves in all were cut on the roller. The
dimensions of the mill roll in ijuestion are not sj)eciried, but

for a 72-iiich roller, tlie distance between the grooves works
out on this basis at 4'425 inches. Analytical data are given
which show the improvement eft'ected in the milling proper-
ties of a cane mill by the introduction of the device in ques-

tion, the information indicating that the best results are

obtained when the feed roll of every mill in a train is

grooved in the way indicated.

The inventor explains the efficacy of his device in tiie

following manner: 'When there are no juice grooves the juice
has to run up hill to get out and thus forms a little pool on

top of the feed-roll Where the feed-roll is provitl-

ed with juice grooves no pool forms all the juice
flows down the front and back of the roll.'

It is claimed by the inventor that none of the bagasse
enters the grooves on account of its natural resiliency. Some

difficulty was however experienced owing to the increased

amount of 'fine trash' which dropped into the juice pan
through the grooves; by this term is probably understood the

material usuallj- known as cush cush in West Indian sugar
factories, consisting of cane trash and very fine megasse sodden
with juice.

It is stated that this difficulty has been overcome by the

cnqjioyment of a scraper, devised by Mr. James Ogg of the

Hawaiian Agricultural Company, fitted to the bottom of the

roller. This consists of a series of spikes projecting from the

turn plate which fit into the grooves and thus remove the

objectionalile material.

The devices in question appear to possess merit,
and the detailed reports thereon of mill engineers which are

shortly to be forthcoming from every mill in the territory of

Hawaii will be awaited with interest.

From an article in the Canada- West India Magazine
for September 1914, we glean that Canada's war tariff makes
considerable changes in the sugar duties. For raw sugar

answering the 96° test, the duties were raised from 40|c.
to Sr03| per 100 R). for preferentia's. A pleasing point
to the West Indies is that the preference on their sugars
is more than doubled, an increase from 16|c. to 33|e.
on raws. This is 6|c. more than the 20 per cent, called

for under the Reciprocity Agreement.

SOLIDIFIED MOLASSES.
Tlie Louisiana Planter for September 12, 1914, contains-

an article by Dr. H. C. Prinsen Geerligs on the suljject of

solidified molasses.

The subject-matter of the article in question deals with
the old problem of the profitable employment of exhausted

molasses, having a purity of about 30, and appends details of

the process which has come into vogue in Java during the

past ten years, whereby exhausted molasses is concentrated to
absolute dryness, and is turned into square blocks and packed
in bamboo baskets. This process overcomes the ditticulties

previously attendant on the shipment of molasses, involving
as it did the employment of expensive packages and the

handling of a product which owing to its lialiility to frothing
frec|Uently gave rise to trouble and loss.

Dr. Geerligs states that in its best form the product is

lilack or dark green in colour; never red or reddish brown; it

should be brittle and in appearance vitreous. It should not
lie gummy or leathery in texture, and .should be free from
minute air holes. The dry substance in the finished product
can attain a percentage as high as 99 '8.

Apparently the quality of the resulting product depends
in large part on the character of the molasses employed; it

would seem that the less the glucose of the juice has been

decomposed in the course of manufacture the better the

[product will be. On this account, any marked alkalinity of

of hot juice or .syrup is undesirable in a factory aiming at

produang solidified molasses, and for the same reason the

prolonged maintenance of syrups and massecuites at a high
temperature is to be avoided.

The process of manufacture as descrilied is relatively

simple, and consists in first steaming the final molasses so as

to effect the removal of suspended impurities and subsequently
concentrating the liquid in a vacuum pan. In boiling, a low
and even temperature must be maintained together with
a high vacuum. The finished product at the temperature of

the vacuum pan is a thick, very viscous fluid, which solidi-

fies on cooling to a glassy mass.

In Java the manufacture of the product has attained to •

considerable proportions during the past few years: the

exports for 1911 to 1913 are summarized below:—
1911 59,221 tons

1912 76,718 „
1913 66,809 „

No data are given for the prices realized by the commo-

dity. The bulk of the exports are shipped to Southern India

where it is used as a raw material in spirit manufacture and
also in preparing tobacco.

In Java, owing to the prevalence of Mahomedanism, very
little alcohol is consumed while custom regulations render

difficult the export of rum to foreign countries. Under these

conditions it would seem that the introduction if this method
of dealing with exhausted molasses has proved of marked

value; it remains to be seen however, how far the increasing
introduction of industrial alcohol as a source of fuel is-

likely to modify the present position.

The Jesuits have long been famous for their educational

methods. One of these is quoted with approval in A Path
to Freedom in the School, a book reviewed in Nature,

August 27, 1914, viz. to put those students who understand

to explain to those who do not. An improvement even on

this is suggested: arranging, that is to say, that the boys
teach each other, irrespective of supposed ability. It is

claimed that excellent results in certain subjects, such as his-

tory and French, have been obtained in this way.
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FRUIT AND FRUIT TREES.

THE MANURING OF BANANAS.
On tliis important subject, tlie Qiieeyisland A</ricultuml

Journal for August 1914, has an article from the pen of

Mr. J. C Briinnicli, F.IC, Chemist to the Department of

Agriculture, Queensland. Tlie writer points (3ut that in

most publications on lianana culture, very little space is

given to the ijuestion of nianru-es, and that very few experi-

ments in tliis line have been reported. In tlie Aiiriculturnl

Newsoi August 191-t, there was a note on some experiments
made in manuring bananas also in Queen.sland.

When one considers that until recent years the culture

of the banana in all banana-growing countries was of

the most reckless nature—large areas of land under bananas

being simply cropped for years and years, until owing to

complete .soil exhaustion the crop became unprofitable
—

the want of any reliable information as to the value of

manuring, or as to the most suitable manure, is not surpris-

ing. The fact that in Qiieenslaiid the yearly crop of

4,500,000 bunches in 1898 had dropped to a little more

than 1,000,000 in the last few years, led the Department of

Agriculture there to investigate the matter, and to institute

a series of experiments under the direction of Mr. Brunnich,

the results of which he gives in the paper referred to aliove.

In the first place he thinks that the manurial experi-

ments carried out show beyond doubt that exhausted banana

lands, provided the soil be in good physical conditiijn and

contains a fair amount of humus, may be made by cultivation

and the application of heavy dressings of artificial fertilizers,

to produce crops equal to those from virgin lands.

After stating that from
.
all the evidence oljtainable,

there can be no doubt liut that bananas require a well-

drained, loamy soil, containing a fair amount of humus, and

good quantities of potash, lime and phosphoric acid in

a readily available form, he notes some evidence as to

fertilizers in other places.
In Tenerift'e the banana culture has made great progress,

due to irrigation. The land is also heavily manured with

stable compost and guano.
Potash manures especially have given good results in

India.

Experiments in Panama liave proved the great benefits

of liming soil in the culti\ation of bananas. Tliis is als(3

proved Viy the experiments in Queensland.

Pliosphorie acid is of great value, but more particularly

potasli must be supplied in liberal amounts. A number of

experiments carried out in Fiji and in Queensland by J. il.

Hattrick fully l)ear this out, and he states: 'that for every Is.

spent on potasli, the phvnter received 6s. in return.'

A good deal of humus is returned to the soil by tlie

stalks of the plant when the fruit has been reaped. The

plan of cutting the stalk into pieces is better than leaving it

to rot whole. The growing of green crops of legumin(jus

plants is also strongly to be recommended, so long as the

cover crop is not allowed to grow too near tii the banana

stools, and so rob tlieni of necessary moisture.

Sender's statement 'tliat no otlier cultivated plant
exhausts the soil to such an extent as liananas,' is borne out

by the comparison of soils from virgin land and exhausted

banana land. The analyses sliow tliat the total amount of

potasli present is reduced by nearly one-lialf, and the amount
of available potash remaining is less than one-tenth of that

found originally. Now, by an investigation of the actual

food requirements of the banana plant, it has been ascer-

tained that a fair crop of bananas remo\es from the ground

per acre 123 lb. of potash, 12i lb. of phosphoric acitl, and

43'7 tti. of nitrogen, whereas the stalks left on the ground
contain 1-50 lb. of potash, (i lb. of phosphoric acid, and

41-4 lb. of nitrogen. Evidently, therefore. 273 lb. of potasli,

or about a cwt. of sulphate of potash, per acre, must

be available to the banana plant in a readily available

form to produce its next crop in a few months.

After some preliminary experiments the standard fer-

tilizer was fixed per acre at 160 ft. of potash (applied as

320 ft. potassium sulphate), 80 ft. of phospliorio acid (applied

as 470 ft. superphosphate), and 40 ft. of nitrogen (applied a-s

290 ft. dried blood, or 290 ft. nitrate of lime, or 200 ft.

ammonium sulphate). This was applied twice a year to

normal crops, and in double quantities to 'rops on exhausted

lands. Of course a similar plot was left without manure. The

land was first ploughed shallow, and all weeds removed. ()ne

month before planting it was ploughed deeply down to

a depth of 18 to 24 'Jiiches. Cavendish bananas were used,

planted 1 2 feet apart, giving 302 stools to the acre. The

first lot of manure was applied in the plant hole, well mixed

with the soil, and subsequent applications were made as top

dressings, and slightly hoed under. It might be well,

liowever, in old banana plantations, to apply a part of the

fertilizer in holes made with a crow-bar to a depth of 18 to

24 inches round the stool, at a distance of from 3 to b feet,

and the rest as a top dresssing.

The cost of this heavy application nf artificial fertilizers

is very great, but the results justify it, at least in Queens-

land. The average yield for three years of plots treated with

the standard fertilizer was 3,03-'i dozens of bananas per acre,

at a value of, say, £38, the fertilizer costing annually about

£12 10s. In the experiments with double the amount of

fertilizer, the average was 4,330 dozen, at a value of £54,
and at a cost of £25.

Near this experimental block of land, similar manurial

experiments were carried out liy the head teacher of the State

School, with even more striking results as to the value of the

standard fertilizer. His unmanured land gave a crop worth

£28 lis. M. per acre; that treated with the standard fertilizer

yielded £67 2s. M. at a cost of £12 6s. 6d. while that

treated with the double dose yielded £55 15s. id. at double

the cost. It may be mentioned that this experiment is

referred to in the chapter of fertilizers, in 'The Banana', by
W. Fawcett, B.Sc, who also refers appreciatively to the work

of the author, whose article is under review.

In conclusion it is stated that the soil after such treat-

ment is improved both in its physical and chemical condition.

The application of these (irinciples may well lead to the

lirofitable replanting of banana lands, abandoned as exhausted

THE CULTIVATION OF GROUND NUTS.
As a staple crop for exportation, the groun<l nut

(Arachi.1 hyjw/'fa) has made great advance in the last four

years in Rhodesia, and very interesting information as regards

this crop is contained in an article in tlie Rhudesia Agricul-

tural Journal for Aiigust 1914.

The writer, Mr. H, Godfrey ]Muudy,F.L.S..}ioints out that

the advance in the po]iulai-ity
of this crop among Rhodesian

planters is due, to a great extent, to the introduction by the

Department of Agriculture of sui)erior \arieties. In the

West Indies, in tho-iie islands where the soil seems suited

to the plant, as in St. Kitts and Montserrat, the Imperial

Department of Agricultuie has also been experimenting with

superior varieties imported
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The cliief luaiket for ground iiut.s i.s Marseilles. The Je-

jiian<l is increa-siug, as is shown by the fact that in ten years the

imports there hail more than doubled. In the year 1902 there

were imported into Marseilles 171,78.S metric tons of ground
nuts, while in 1912 the imports had grown to 3.59,296 tons. Nor
ba.s the value shown any tendency to decrease, the quotations
in May 1913 being from £11 to £12 lOs. per short ton for

unshelled nuts, and from £H to £1.5 per ton for shelled nuts.

It may be noted that a saving is etfeeted in bags as well as

in freight charges by exporting the nuts shelled.

As the ground nut belongs to the order Leguminosae it

has in common with other leguminous plants the power of

absorbing free nitrogen from the air and of storing it in the

roots. E.xjjerience in Ithodesia has proved that the ground
nut carries a greater number of bacterial root nodules

than any other leguminous crop grown in that country, and

therefore, as a rotation crop, its value is very great.

Mr. Mundy say.s that it even tends to enrich the land on

which it is grown, and that on the liglit loam and sandy srtils,

for which it is especially suited, if grown in rotatiim with

other crops to which manure has lieen applied every third

year, a crr)p of ground nuts will maintain if not increase

the fertility.

There are two wellmarked types of varieties of the

ground nut, the one with vines more or less erect, termed

bunch or bush \'arieties: the other with more or less prostrate

stems, termed 'rumier'. In the bunch varieties the nuts are

produced in dense clusters ar<.iund the main stem, whereas the

running varieties may bear clusters all over the length of the

vines. It will be seen, therefore, that the harvesting of the

formei- is less tronblcsinne that that of the latter. The bunch
varieties seem also to yield a larger amount of forage
than do the 'runners", on account of the .superior height
which the [)lants attain.

.\s to the cultivation of the ground nut, the soil most

suited to it is a light loam or sand; the presence of lime

does not seem to be essential. Heavy water-logged or clayey
soils are to be avoided, because it is nece.s.sary that the tlower-

stalk should be able to push the immature ovary, wliich

develops into the nut, beneath the surface of the soil, and

this it often cannot do on soils of this kind.

Sandy soils are easy to work, and beyond ploughing
—

7 to 9 inches deep being ample —and workijig it to a good
tilth, no .special preparation is required. It must be

emphasized
—

(1) that the ground must be thoroughly cleaned

and free from weeds; and (2) that the surface soil must

be well worked and kept loose, in order to allow the tlower

stalks to enter the soil.

Seed selection in this crop, as in all other.s, is important.

'Large, well-tilled pods should be ch(isen for the purpose of

sowing, and these should be thoroughly dry and free from

mould.

In the West Indies, as far as experiments in St. Kitts

and Montserrat have shown, the best time of planting is

al)out May, the crop lieing then mature in about September
or Octolier. In Rhodesia, Mr. ifuiidy says that the best

results have been obtained by planting in November or

December, the crop not lieing ready for reaping then until

si.x or seven months. He recommends that shelled seed be

used fijr planting, not unbroken pods, because any lack of

moisture in the soil at the time of planting leads to irregular

growth on account of the shells not softening and decompos-

ing easily. The distance of planting depends upon the

"variety grown. For running kinds the rows may be 3 feet

apart, the plants being from 1 5 to 20 inches distant in the

rows; while for the bunch varieties, rows 30 inches apart,

and plants from 12 to 1 >< inches seems sufficient. Two

.seeds are usually placed in each hole, about l.V to 2 inches

deep. This would require from 35 ft), to 50 7b. of unshelled
nuts to the acre, according to the spacing of the ground.
The question of planting in ridges or on the fiat seems to be
a very debatable one.

With regard to sub.sequent cultivation the objects are:

first, to keep down weeds especially in the earlier stages of

the crop; secondly, to maintain the surface soil in a loose

and open condition. (!ultivation must cease as soon as it

is .seen that the flowers are being knocked off or the young
pods uprooted.

The harvesting of the crop is usually done by hand,
which is a troublesome and possibly expensive process. In

any large area under cultivation, one of the mechanical har-

vesters used in the Southern States of America may be
recommended. An illustrated account of one of these is

given in the article under consideration. In countries where

dry weather can confidently be expected after reaping, no

great [)recautions need be taken to keep the heaps of nuts,
when extracted from the soil, dry. It is advi.sable, however,
to plant upright poles at intervals through the Held, and at

the liasc of these to place a layer of brushwood. After a few

days the Ijunches of nuts are collected and piled on the

brushwood platform around these poles, where they can

remain, and be threshed at leisure, if there is no danger from
ants or rats.

Threshing usually consists in hand-picking the nuts from
the vines, but it has been reported in Rhodesia that good
results have been obtained, and much time saved, by bunch-

i)ig the haulms in the hand and striking them across a hori-

zontal pole. After threshing, the nuts can either be bagged
at once, or shelled first. If quite dry when bagged, they will

keep soutid for months. Care must be taken to avoid bagg-

ing nm'ipe nuts, or any not perfectly dry, if hen ting, which

deteriorates the value, is to be prevented.

According to the Rhodesian report, the returns of the

most ]jrolific variety grown there in 1913, at the Botanic

Station, Salisljury, gave an average for three years of 1,511 It),

per acre. .Vccording to the report of the Botanic Station,

in Montserrat, the average yield of the most prolific variety

grown there for four years was 1,570 B). per acre. Planters

would, of course, have to consider whether such returns are

remunerative at current prices.

Besides the demand for ground nuts in the Marseille.s

market for the purpose of oil extraction, there is a demand
for them in Great Britain, with reference to which the follow-

ing remarks from a market report of about three years ago
are given in the article under review:—

'There is no difficulty in selling ground nuts in this

country provided they are shipped in quantities of not less

than 50 tons. There is no market tVir unshelled nuts, and

it is of the utmost importance that the nuts reach this

country in a thoroughly sound condition. The current

market price is about £13 10.«. per English ton (approxi-

mately 12s. per 100
It).).

As a rule ground nuts are packed
in bags of about one and a quarter hundredweights. It is

important to notice that uiLshelled nuts are absolutely useless

here.'

According to a communication received from the Board

of Agriculture and Fisheries, it appears that the Agricultural

Consultative Committee desire to impress upon farmers the

great importance, in the national interest, that the acreage

under wheat during the coming year should be largely

increased. In reply to questions asked in the House of

Commons, the Government declined to hold out any financial

inducement to farmers to increase their acreage of cereals.
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AGRICULTURAL PROSPECTS IN
MONTSERRAT.

The following ci_>n»titiite.s the concluding portion
of L)r. Watts's address in IMontserrat, referred to in the
last issue of the Agricultural News. The fir.st part of

the address ended with a considei-ation of the prospects
before an extension of corn-gTowLng': this, the .second

part, begins with a discussion on the subject of bean
and pea crops.

There are several beau and pea crojj.s that appear to ofi'ei'

advantages at tliis period when, in addition to local uses,
there are likely to be openings for the.se grains at good prices
in niarket.s outside the colony.

Pigeon peas {Cojanus mdiciis) first call for considera-

tkin. They are largely grown in this island, hut rather for

purjioses of green dressiug.s than for grain. There is good
rea.son for thinking that they may be grown profitably for

their grain, which would finil a niai'ket in other parts of the

West Indies, as in Trinidad and British Guiana, or tliey

might be exported to England where these peas should sell

at jjrices comparable with ordinary field peas.

Pigeon peas can be advantageously planted after cotton:

they grow well, require little attention when once established,
and cover the ground so as to eradicate weeds. After the

peas are reaped, the bushes may be buried, or, prior to bury-

ing, the}' may be fed over
l:>y stock. After this treatment the

land is left in excellent condition for succeeding crops.
These peas, therefore, lend themselves extremely well to

the existing condition of things, and their extended cultiva-

tic^n on some of the fields now in cotton is a matter for careful

consideration.

Several other kinds of bean and peas are worth consider-

ing as field crops at this time. Amongst them what is known

locally as White bean (Phaseolus ianatus)—a bean widely

grown under a variety of names all the world over—calls for

attention. It has the advantage that it is free from insect

attacks owing to its leaves containing a poisonous principle.
The vines, therefore, cannot be fed to stock. This bean might,
with advantage, be planted to follow corn so that the vines

may run upon the old corn stocks after the corn has lieeu

rea])ed. The beans, if produced in large quantity, would find

a market in England and elsewhere aliroad.

There are several varieties of what are known in

America as cowpeas that are kno\\n in the West Indian islands

by various names and some known in Montserrat as lilack

eye peas that should prove very useful. They come quickly inti •

bearing and mav be cultivated when a short ])eriod crop is

indicated.

Bengal beans should find a .sale in the English market
as fciod for stock. Some enquiry has already buen made for

these beans which have been valned at from ;J-Vi \{}s. tr. £7
per ton (about :h Gd. to 4s per liushel) in London: but

jx.ssibly higher prices jnay he obtained. There is some

objection to the black seed-coat in that it gives rise to a

discoloured meal: attempts are therefore being made to find

a bean of this class having a light-coloured seed-coat.

It may be -remarked that many beans possess more uv

less poisonous qualities; careful investigations have, therefore,

to be made before attempting to place a new bean on the

market.

If peas and beans are to lie grown on a large .scale

it will be necessary to employ machinery for threshing them
from the pod.s. Enquiriis are being made for suitable machines
for this purpose.

Amongst crops th\'
ir.'>_v advantageously be grow n are

li well-known on?s as tuveet potatoes, yams, eddoes,

tannias, and well-known vegetables of this kind. The char-
acters and properties of these are so well known that it is

unnecessary to enlarge upon them now. Cas.sava is a crop
that may be grown to advantage in some districts. It has
this merit, that it can be converted into starch, meal and
cakes, which can all be stored and will provide a valuable
addition to the food supply. Some demand is arising for
dried cassava roots, and active steps are being taken to

ascertain whether it is possible to luiild u{) a profitable trade
in this direction.

The foregoing crops may be regarded as general in theu-

nature, that is, they may be grown practically by all who are
interested in land, whether in the form of large estates or
small holdings. There are some crops which are more limited
in their capabilities but which may well have attention fiom
careful cultivators.

Onions may be referred to in this connexion. They
have been successfully grown in IMontserrat for several years
and the trade in them is capable of l>eing considerably
developed. If this is to be clone it will be necessary to

exercise greater care in the manner of curing, grading and

packing, and onion growers in Montserrat would do well to

follow the stejjs taken by the Antigua Onion Growers'
Association.

Pine-apples can be successfully grown in .Montserrat,
and now that there is i-egular fortnightly conununication
with Canada by the New Royal ilail line of steamers, there
is good reason for thinking that a profitalile trade with the
I )ominion might be develojied in pine-apples. If anything is

to be done in this direction it is essential that the greatest
care .should be taken in selecting, grading and packing the

fruit, for it is absolutely necessary that this produce should
tie sent in uniform condition and in uniform packages.
There is good scope here for co-ojjerative working, and it is

desiralile that something should be done in this direction.

There is no doubt that here the Local Agricultural Depart-
ments can render useful assistance.

As a minor industry, reference may he made to the
successful cultivation of Bay -trees for the production of

Bay oil of standard purity and quality: work in this con-

nexion is being steadily pushed forward.

The exportation of stock has always occupied a fairl}'

pnjminent place in the activities of Mout.serrat. If this

woik were taken in hand in a more systematic manner, there

is no doubt it could be largely and profitably extended.

Throughout the world there is an outcry concerning the

shortage of beef and prices are advancing steadilj": this

shortage affects the supply and the price at {)laces within
our reach .such as St. Lucia, Trinidad and Bernuida. It is

understood that His Honour the Connnissioner has already
taken steps to ascertain whether Vjeef can lie profitalily

supplied to Bermuda, and tjiat the experiment so made

prtnuises favourably.
There is an opening in Montserrat for cattle raising, but

if an}' success is to be attained more care must be taken in

the selection of animals for breeding, \'arious attemps have
been made departmentally to improve the breeds of cattle,
but it would seem as though the better animals resulting from
the.se efforts had been shipped or di.sposed of rather than ke|)t
for breeding. If any trride is to be done along this line, it

is essential that only gciod animals properly raisi-d and fed
for beef purposes .should be offered for .sale.

In conclusion the speaker again statefl his impression
that the time is a favourable one for the development in

^Montserrat of agricultural enterprises as yet little ex|)loited;
that both the people and the laiul are in better condition for

nndertaking these develo[iments than they have ever lieen.
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and that it may iiltiniiftely turn out that the teinpoiaiily
diminished market for cotton will be in the long run advan-

tageous to Montserrat, in tliat it will lead the people to seek

to develop and appreciate new agricultural re.sources. He
hoped tliat thi.s brief review of agricultural prospects and

possibilities might prove of service to those who have these

problems to face.

At a time like this when it is necessary to think of new

enterprises, the value of the Local Agricultural Department
with its Experiment Station tiecomes increasingly api)arent.
Planters of all classes have the opportunity of freely consult-

ing Mr. Kol)son. the Curator, who lias nnich available informa-

tion ready to hand, and who is in a position to supplement his

own knowledge by emiuiries at Headquarters, wliich again
can glean information from widely extended .sources.

At this time, too, it should prove of great service to

planters to be able to see at the Botanic and Experiment
Stations many of the crops actually growing that are now
under discu.ssion, and also to see the various experiments in

their cultivation. Unfortunately, in Jlontserrat, as in many
other places, planters neglect to visit these Stations as regular-

ly and as fre<iuentl3- as they should do.

It would prove advantageous and stimulating alike tcj

the planters and to the Curator if the former were to make
a resolution to pay a visit of en(purj- to the Station at lea-st

once a month. They would thus realize that there exists

much information already availaliie, that much of the work

they contemplate undertaking has aheady been done, and that

facts are ready stored up for their use and guidance; that in

addition to this the stations are provided with plants and
seeds ready for starting new developments or can procure
these to advantage in a short time; and, in a word, that the

experience of the Station may prove a guide to their etlorts

and an aid in overcoming their difficulties.

THE ANTIGUA ONION GROWERS'
ASSOCIATION.

A report of the sub-Connnittee of this Association,

which appears in the Antigua Sun of September '2o, 1914,
states that the business of the As.s(Seiation, which is but

recenti}' organized, has l)een so successful that the Committee

suggest that it ought to be largely extended in order that

it may cope with the whole crop of onions grown in the

island. This is e.stimated at alxnit 200,000 Tb.

The proposals are :
-

(1) That onions will lie purchased at not less than

Ic. per Bb. cash from growers to whom crates will be

supplietl by the .Association for delivery at the Association's

premises. There the onions will be graded, cured, and packed,
and then exported and marked by the Association. After

deducting working expenses, and a commission of 3 per cent.,

the surplus profit will be distributed pro rata among contribut-

ing growers at the end of the season.

(2) That all meniliers of the Association shall agree to

sell their onions to the As.snciation on the above terms, and
shall not .ship onions except through the Association; an

agreement is to be signe<l by all members to this effect, with

a penalty clau.se.

For the purpose of central premises the Government of

Antigua have kindly placed at the di.sppsal of the Association

the old cotton factory buildings, rent free, for three years.

Sufficient funds at the start will have to be provided
for fitting up the premises, for the purchase of the onions,
for the provision of necessary stores, such as crates, and for

initial expenses. After going into the requisite details under
the.se heads, the Committee came to the conclusion that the
amount of capital required for this purpose will be
£371 5,». 4c?., which it is proposed to raise, either by subscrip-
tion among the members, or by a loan, bearing, they suggest,
interest at the rate of 6 per cent, per annum.

The advantages of this cooperative scheme are obvious:

(1) the planter will always receive without delay a price

giving him a reasonable margin of profit without' the

responsibility and worry attaching to shipment and market-

ing; (2) the centralization of the packir.g will ensure a better

staTidardization of the onions, and therefore a better reputa-
tion; (3) the organization dealing with the whole cro]) of

onions will enable orders to be filled with certainty, and

therefore, with greater advantage.

WEST INDIAN COTTON.
The report of Messrs. Henry W. Frost & Co., oil

Sea Island cotton in the Southern States, for the week

ending September 2(5, is as follows:—
The receipts of the new crop have been only 13 bales, .so

far, which have not been sampled or ottered for .sale; con-

sequently the market has not opened. It will be a fortnight
before the receipts will be large enough to admit of the Factors

putting out any cotton for sale. The stock, therefore, is

limited to two Planters' crops brought over from last season,
and are nominally held at 28c. and 30c.

During the fortnight endeil Octolier 1, 3 bales of P.ritish

West Indian cotton were imported into the United Kingdom.
Since last report about 100 bales of West Indian Sea Island

cotton have been .sold at I2d. The market is depres.sed.

(The West India Committee Circidar, October 6, 1914.)

WEST INDIAN COTTON IN SIERRA
LEONE.

It was reported last year that the returns from the West
Indian cotton experiments in Sierra Leone were very prom-
ising. This year, according to the Annual Report of the

Agricultural Department, Sierra Leone, for the year 1913,
the plants have not grown as well principally owing, it is be-

lieved, to the attacks of the red rust fuugus. Samples of

seed had been procured from those plants which have
survived and will be sown next year. By this means it is

hoped that it will be possible to obtain an acclimatized type
of West Indian cotton.

In Appendix 1 to the report under consideration, the

Imperial Institute's report on last years Sea Island cott(5n is

published. The lint is described as clean, soft, fine, lustrous,
and of jjale creani colour with some yellow oi- brown stains.

The yield of lint on ginning was 30'8 per cent. The yield of

lint per 100 seeds was 3-96 grammes. The seeds were of

medium size and either without fuzz or with very little white

or greenish fuzz of medium length. The strength was

ii-regular, but, on the whole fair, though a considerable pro-

portion of weak, immatured fibre was present. The length
of the fibres was rather irregular, varying from 1"4 t<5

2-1 inches, mostly from U7 to 1-9 inches. The sample was
valued from 16rf. to lid. per ft), ginned, with fine and
extra fine Sea Island cotton at I6d. and I9d. per lb. res-

pectively. The cotton was remarked upon as being of

excellent (piality, and it was believed that it woidd have been

even more valuable if less weak undeveloped filires had been

present.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number deals with the

subject of West Indian food production, and indicates

some of the ways in which the locally grown supply

may be economically augmented.

One page 337, under the heading Sugar Industry,
will be found two interesting articles on a new grooved
mill roller, and on the question of solidified molasses,

respectively.

Under the heading Fruit and Fruit Trees, on pages
338 and 339, appears a resume of the latest information

on the manuring of bananas and a useful account of

the way gi-ound nuts are cultivated on a large scale in

Rhodesia.

The concluding portion of Dr. Watts's address on

the agricultural prospects in Montserrat appears on

page 340.

Insect Notes, which will be found on page 344,

deals with a new pest of cotton which attacks the

young leaves of this plant.

Under the caption Departmental Reports, the

report on the Botanic Station, Montserrat, is reviewed

to show the progi'ess that has been made as regards

experiments and the production of produce during
1913-14.

Indiffo.

There is some possibility that the prices of indigo
may range high in the near future on account of the

restricted output of the srathetic product. Durnig the

last ten years the production of the latter by Germany
has enormously increased, with the result that the

grcjwth of the indigo crop has ceased to be profitable

except the very best varieties on a large scale in Bihar

and Java. It may b'e noted, however, that the year of

ma.xinium depression of the natural indigo market

(190.5) was followed by high pri::es owing to the reduc-

tion in area the previous year.
Extensive experiments conducted in Bihar some

years ago showed that natural indigo, in the dyeing

pi-i icess, gave a better bloom and deptli of colour to the

cloth than the synthetic product did, and, moreover the

plant pro(hict is .said not to possess the undesirable

od(jur that accompanies the aniline dye. So that the

dyer's prejudice being favourable, it is only a slightly

higher price which is required to stimulate wider

cultivatiiin.

Indigo, it will be remembered, has been used and
is used at the present time as a green dressing. It is

a drought-resisting crop, but does not thrive under
shade as local experiments in Grenada have clearly
demonstrated. It will, however, tolerate a damp heavy-
soil provided it gets the necessary sunshine.

Those wh(j are intei-ested in this crop will possibly
be aware that the substance indigo does not exist in

the plant as such. In the plant a glucoside called

'indican' is produced, which is afterwards artificially

turned into indigotin by a fermentation proce.ss.

Research work has been done in connexion with this

with a view to determining the 'indigotin value' of

the plant, and the amount of indigotin in indigo of

which the tVjrmer is the essential chemical principle.

Conclusive results have been obtained which have

assisted in the chemical selection of good varieties.

In 1907, the Imperial Institute published in its

Bulletin that a new plant from Sierra Leone called

Morinda citrifolia contained a substance identical

in composition with indican. The roots of this plant
are used by the native dyers in West Africa, and the

tissue is dealt with in much the same way to produce
the pigment, as is employed in India by the native

culti\at<irs of Indigofera spp., the true indigo-pro-

ducing' plants.
It may be added that at one time indig<j was

extensively cultivated in several of the West Indian

islands. It may yet prove to be a profitable cultivation

for some of these colonies.

Sisal Hemp and Henequen.
In the Agricidtural Isews of April 2.5 last, there

was an article on the cultivation of Si.sal hemp in the

West Indies. In connexion with this subject, a very
instructive letter appears in the Journal of the

Jamaica Agricultural Society for August 1914, from

Mr. H. H. Cousins, the Director of Agriculture in

Jamaica, on the gi'owing of Sisal hemp and Henequen,.
After mentioning the various attempts to establish
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the.se plants, he jjoints out that some faihires were

owing, dinibtle.ss, to the tact that attention had not

been paid to the different kinds of soil required by the

two different species.
The natural soil of the Sisal heini) (Agave rigida,

var. sisalana) is that of a limestone formation: and
]\Ir. Cousins says that it has been demonstrated that if

cultivated on such a soil this species will grow for

.se\eral years without poling. It must be remembered
that this premature poling is what the planter of Si.sal

hemp has to combat. He also says that cutting the

leaves at three ye;lrs, instead of four years has been

proved to render the plants less liable to premature
poling.

As regards Heneipien (4//rtt'e rigida var., four-
croides), Mr. Cousins shows, by citing .several instances

of plantations visited by him in Jamaica, where it is

being grown experimentally, that this species can be

successftdly cultivated on dry alluvial .soils which are

Very deficient in limest()ne.

Seeing that there is a gTowing demand fur the

fibre obtained from both these plants, it will probablj-
be to the ad\antage of the smaller West Indian islands,

if experiments, which are about to be made with these

plants, prove .succes.sful. There is a great deal of uiieidti-

vated land of limestone foiination in the drier islands,

which might profitably be put under .Sisal hemp: and
also in the same islands much land, deficient in lime-

strove, which at present bears only scrub that might
well be planted in Henequen.

The Coco-nut and the Avocado Pear.

In the Bidletin Agricole du Congo Beige foi-

March l!tI4, there are two very interesting and instruc-

tive articles, one on the cultivation of the coco-nut

palm, and another on the avocado peai-.

Mons. P. Drowsil, the l)irecti>r of Agricultuie, made
notes on the cultivation of the coco-nut palm in various

tropical districts of Africa and Asia, which he embodies
in the article under consideration. For the best results,

he considers that the palms need a fairly light, well-

drained .soil. On such a soil they will flourish, from

sea-level up to about 700 feet, if the water-supply,
either fr<:)m rainfall or natural drainage is sufficient.

It is interesting to note that the writer confirms the

observations made by Mr. Jackson in Antigua, as to

the want of corresj)ondence between the size of the nut

picked from the tree and the weight of copra obtaina-

ble from it. This he seems to attribute to varietal

characteristics, and in this coimexion he mentions

several well-known types. Among the methods of

starting the growth of a coco-nut, that practised
in Java, of placing the nuts in a horizontal position
on a lattice of bamboo, shaded b}' coco-nut branches,

until the first leaf appears, is noteworthy. The ^vriter

makes many recommendations and suggestions as to

the cultivation of the trees fvnd the prepai-ation
of copra.

The article on the avocado pear, by Mons. L.

Pynaert, is quite an exhaustive one. Points of interest

are; the description of a large number of varieties

ti'om \arious parts oi the Tropics, among which is-

a seedless one; the attempts which are being made to

improve the fruit by seed selection; and the clear

directions given for budding superior varieties on possibly
inferior seedlings. After some remarks on the diseases

of the avocado, the article concludes with some ad\ice
as to developing the market in temperate countries for

this tropical fniit. With cold storage, and proper selec-

tion, gi-ading and packing, he thinks there is a possible
future in store for the remunerative exportation of the

avocado from the Tropics.

Modern Views on Heredity.
The subject of heredity formed the subject to

Professor Bateson's inaugural address at the meeting of
the British Ass(jciation at Melbourne. The Gardeners'
Chronicle emphasizes the Professor's statement of the
difficult problem facing the modern student of heredity,
and the advances in knowledge made by means of the
Mendelian method of analysis. The starting point of

modern investigations is the conception that an Drganism
is foi-med by means of 'pieces of living material' derived
from the present organisms. Thus the characters of

the individual are determined by those of the germ cells

by the fusion of which the individual is produced.
But as the germ cells produced by an indi\idual are

not necessarily all alike, variations occur in the result-

ing organisms.
The problem therefore may be stated thus:—If

a piipidation consists of members which are not alike,

but differentiated, how will their characteristics be
distributed auKjng their offspring? The object of the
Mendelian student is to discover this proportion of the

distribution of these characteristics, how variations

between two kinds of the same thing
—fowls for

instance, or cotton plants, to use a West Indian

example
—are distributed among their offsjjring.

Sluch work has to be done along Mendelian and
similar lines before any more real light is thrown on
the gi'eat problem of the origin of .species. For although
the Darwinian hypothesis of the survival of the fittest

expi-esses a general truth applicable to the average
individual, it hardly explains the survival of the factors

of germ cells, on which factors the characteristics of
the individual depend.

A great deal of what is called \ariation is only the

new combination of factors, and although there is

evidence that factoi's may be lost, and so their charac-

ters disappear, there is but little evidence at present
of the origination of new factors.

Most of the new varieties of cultivated j)lants are

the result of deliberate crossing. Remembering their-

number, it becomes no easier to conceive of such

enormous deviations from tyjje coming to pass in the

wild state. As the evidence stands at present, all that

can be safely said in support of the doctrine of evolution

is that variation occurs as a definite event often pro-

ducing, however, a discontinuous result; and that the

succession of varieties comes to pass by the establish-

ment of groups of individuals owing their origin tO'

such isolated events.
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INSECT NOTES.

A NEW COTTON PEST.

An unusual occurrence has taken place at .St. Kitts

during the present cotton-growing season, which seems to

indicate that a new and unexpected jiest of young cotton

plants has appeared.
The circumstances of thi.s occuri-ence are briefly stated

herewith.

On two estates in St. Kitts much trouble was experi-

enced in getting cotton established in certain fields, the

young plants being eaten off as soon as they appeared above

ground. On one estate about 30 acres had suffered from

these attacks; one field of 14 acres was planted several times,

and completely destroyed each time; and eventually another

crop was planted instead of cotton. On another estate

a patch of about 2 acres in a large field was planited and

eaten down .«ix times.

The characteristic feature of these attacks is to be found

in the fact that the cotyledons or seed leaves are eaten. Any
plant which gets through the seed leaf stage and develops
its first foliage leaf seems to escape further attack.

The cause of this injury has been difficult to locate, but

after repeated searches the Agricultural Superintendent has

established the fact that the damage is done by cockroaches.

At the time of the Mycologists's visit to St. Kitts in

July these affected cotton fields were visited by that officer

with Mr. Shepherd, when they found a few crickets, grass-

hoppers and cockroaches, but no beetle-grulis or cut worms
were found which might have caused the injury.

'Sh. Shepherd afterwards applied a piiison bait of corn-

meal and Paris green to a portion of this field planted with

cotton for this purpose. Four days later the plants were just

coming up, and they were unliiirmed: but there were large

numbers of dead cockroaches lying on the ground in the

vicinity of the rows where the poison had been applied.

Since that time the Agricultural Superintendent has

conducted experiments with similar cockroaches collected in

the fields where the cotton has been attacked; and these

in.sects in captivity have destroyed the young cotton in

a manner exactly similar to that in which the young plants
were destroyed in the field.

The cockroach concerned in these attacks on cotton

has been identified as the Australian cockroach (Periplaneta

australasiae). This is the common household cockroach in

the West Indies. The insects so far observed in the field have

all, or nearly all, been the young or immature stages of this

species.
This attack on cotton by cockroaches is very unexpected,

for although several species of these insects are known to

occur in these islands they have not before been suspected of

being serious pests of field crops. Their association with the

injury under consideration lends a new interest to them, and

it is hoped that whenever cockroaches are observed in the

fields by planters and others, they will be coDected and

forwarded to the Agricultural Officer in each island, with

a statement of the conditions under which they occur, and
remarks as to the kind and extent of injury whir-h they are

supposed to cause.

TRI-TRI IN ST. LUCIA.
An interesting note on the habits of these little fish

appeared in the West Indian Bulletir-, \'n\. XIV, No. 1,

based on the observations made by ilr. W. X. Sands in

regard to St. Vincent. It will be remembered by those who
read this article that the tri-tri is able to ascend an almost

perpendicular surface provided it is covered with a film of

moisture. In tliis way the fish are enabled to migrate up
the rapids so tyiiical of West Indian streams.

The economic side of the habits of these fish is brought
out in a letter recently received from .Mr. A. Brooks, Acting
Agricultural Su[)erintendent, St. Lucia. In this it is

recorded that the tri-tri have invaded the hydraulic ram at

the Reunion Kxperinieut Station to such an extent that

the water service was temporarily put out of action.

It seems that the .fjsh travelled about
|^

mile up the

C'hdiseul River, then along a stone canal and climbed a

perpendicular stone wall 15 feet high over which the

waste water flowed from the I'am. Thoy continued on

through a small hole in the wall and entered the house

containing the ram. They then passed through the double

valves, the ram which was working at full pressure all

the time, and entered the air chamber and w-ere then

forced up the delivery j)ipe tri a height of a little <)ver

200 feet. Arriving there they gave ;i great deal of trouble

by blocking the hose nozzle.

A few days later the ram stopped and it was foimd to

be entirely choked with tri-tri, aucl the chamber of the air

cock on the plateau 200 feet above, when opened, were found
to be full of these fish, still living in a condition of consider-

able activity.

To prevent any further invasion of this kind a wire

screen has been placed in a suitable position to render the

recurrence of such an event impossible.

Telegony.— .\ very interesting article im thesuliject of

telegony (the supposed influence of impregnation upon subse-

quent conceptions) appears in the Journal of Htreditp for Sep-
tember 1914. In this article, as in the previous one noted in

the Arjriculturnl, Neio.t, it is shown that there is no direct

influence. The circvimstance has to be borne in mind,

however, that a female which produces a second ottspring i.s

no longer the female that produced the first offspring; in

other words, the conditions of environment of the second

foetus are difi'erent from those of the first. But the e.ssential

fact is that the female has no means of 'warehousing' in any

way the characters belonging to the first male. It is known
of course, by way of example, that during the development of

the foetus the functions of the mother's jiancreas cease to

operate, the two (jrganisms being entirely- dependent upon
the pancreas of the foetus. This indicates a complete inter-

mixture of blood, but investigations have shown that the

blood of the mother returns to its normal composition

immediately aftei' birth. Similarly the functions of the

pancreas become normal again as shown by the composition
of the blood as regards its sugar content. From these

considerations it will be obvious that what is generally
considered telegony has nothing to do with heredity, and

should not lie introduced into discussions on points which

concern the transmission of characters.
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MONTSERRAT: REPORT ON THE BOTANIC
AND EXFERUIENT STATION, 191S-14-

In this report under the heailing of the work ilone in

the garden.s and the observation.s made ou plants several

iKiint.s of interest appear. It is mentioned that the twelve

jjeaeh trees, planted in 1912, have made fair growth, and were

in flower in the early part of 1914. Work in the nurseries

lias increased in importance owing to the greater attention

I'ixen in the i.sland to the cultivation of the Bay tree, 3,270

plants of this tree having been distributed during the year.

In addition there have been 16,880 lime plants, 211 papaws,

and r>00 cacao plants sent out, besides many others of interest

and \alue. Two species of fodder grass, namely, Khoiles grass

(C/doris 'jayami), and Sudan grass <a variety of Sorghum

/I'llc/'ense) have been introduced for oliservation.

The section of the report dealing with i-ottfm experi-

ments .shows that much interesting work is being done with

regard to cotton selection, the e.vamination of the characters

of each variety being carried out with great care. Generally

sficaking, the usefulness of this cotton selection has been fully

demonstrated and the work will be continued, so that further

data may be accumulated. As to manurial experiments on

cotton, it has been decided to discontinue them on present

lines. Work also with cotton hylirids, having jiroved of

\ery doubtful value, will for the future be greatly reduced.

Ha'\ing given a trial to Sakellaridcs cotton for three year.s,

the t'urator does not recommend its general cultivation in

Montserrat. An Ordinance passed Ijy the J.egislative Council

and apjiroved by His Excellency the (lovernor in May 1914,

which aims at the suppression of insect pests by enforcing the

destruction of old cotton plants by the last day in February

in each year is noticed.

Coming to the section on lime trees, we note that tliey

uie nuich tioubled in Montserrat liy scale insects, especially the

puri>le scale [Lepidosap/ies heckli). It is also suspected that

the grub of the 'hard back' {Exopht/ialmus esuriens) is respon-

silile for coiisidei-able damage to the roots of the trees. Various

insecticiile wa.shes have been experimented with to control the

purple scale, but upparently ineffectually. In February 1914,

however, during a visit to the island of Mr. H. A.

Ballon, M.Sc, the Entomologist of the Imperial Department,

sfiraying experiments were conducted under his supervision,

a new insecticide being particularly tested. This is 'Scalo',

a modification of Mr." Cousins's Taranaph'—a mixture of

wliale-oil soap, kerosene and naphthalene, devised by

Mr. .1. C. Moore, Agricultural Superintendent at St. Lucia.

It is too early to state what the ultimate result of these

ajiplications
will be.

The experimental work on 15ay trees is very

owing to the interest that is being developed in their cultiva-

tion.'^ The trees, which are planted 9 feet by 6 feet, are not

allowed to exceed 6 or 7 feet in height, in order to facilitate

the gathering of the leaves. Only a few shoots are removed

from" any one tree at a time and nothing in the nature of

stripi)ing the tree is resorted to. It' is estimated that one

man win-king with a pair of ordinary garden secateurs, with

two women to strip the leaves from the cut shoots, ought to

collect 300 Ih. of leaves a <lay, whei-e trees are grown in bush

valuable.

form, and when there is a considerable number of trees.

Experiments with a view to ascertaining whether there is

a ditierence in quantity and quality of yield at various

periods of the year ha\e shown that the middle months o£

the j'ear give the best results, owing, probably, to the absence

of immature leaves on the plants at that season.

As the sweet potato is the chief food crop in Montserrat,

attention has been gi\-en to the question of varieties in the

work of the Experiment Station for the last six years.

A list is given of the twenty heaviest cropping varieties,

experimented with, together with the average yield. This

ranges from 15,9-50 tti. to 9,984 ft. Some of these are

recommended for trial on account of their large yields, and.

some others on account of their clean attractive appearance and

good cooking qualities. Experiments are also carried out to

decide as to which are early and which late maturing varieties.

Half of the row of each variety under trial was reaped at five

months from planting and half at six months. Some of

them show no gain in weight by remaining in the ground for

more than five months, while others show a considerable

increase. An interesting experiment as to the relative value

of cuttings raised frtini potato tubers and cuttings taken from

the ground is hardly exhaustive, but seems to point to the

crmclusion that cuttings raised from the tubers tend to

increased yield. The section ends with a table of figures,

which seem to sh'iw that the best yield is obtained by plant-

ing in the later months of the year.

Trials with newer varieties of ground nuts were carried

out with fairly satisfactory results, although the season had

been unfavouraVile. It is noted that, as a rotation crop on

cotton lands, the ground nut is worth a trial.

In the section on work connected with the control of

insect and fungoid pests, it is interesting to note that during

a visit paid to "Montserrat in June 1913, Mr. H. A. Tempauy,

B.Sc, the Superintendent of Agricidture for the Leeward

Islands, discovered that the cotton stainer was parasitized by
a small Arachnid, which fastens itself under the wings of the

insect. It has not however been decided whether it is very

destructive to its host.

Slugs (
Veronica occidentaHs) have been responsilile for

a good deal of damage to the potato crops in some parts of

]klontserrat. Persistent collection and destruction of them is

recommended as the best method of combating their attacks.

In addition to being possibly the source of some damage
to lime trees, the gruli of Exophtha'mus eiuriens seems to be

responsible for injury to Bay trees also.

A di.sease of the bolls appeared rather prevalent in the

cotton fields during this season. Specimens of diseased bolls

have been submitted to the Mycologist of the Department
for examination.

The growth of the cotton industry in Montserrat during

the last ten years is sliown Ijy figures given. In 1904 there

were 600 acres under cotton cultivation, in 1914 there ara

2,200. In 1904, 70,723 lb. of lint was the quantity shipped,

ill 1914 it was 293,627 9>. On the contrary, the lime industry,

in which Monsterrat was the poineer West Indian island,

has considerably fallen oft'. Attempts have been made,

however, in recent years to plant new areas in this crop.

Among minor industries, the cultivation of the papaw,

for the preparation of papain, seems to be well maintained;

and the planting of Bay trees is very much on the increase.

The interest in the cultivation of pine-apples has been some-

what revived: His Excellency the Governor of the Lee-

ward Islands in July 1913 gave a lecture to a represerita-

tive bofly of planters on the advantages of the cultivation

of this ci-op, describing the methods of growing and packing

the fruit. The \-a)-iety grown in Montserrat, though of

excellent Havour, is however rather small in size.



34G THE AGRICULTURAL NEWS. October 24, 19U.

GLEANINGS.

A note in tliu Journal of A^iriculture of Xew Zealand

-shows that thf sacchariiif content of riiJe grapes is from 18

"to 24 per cent. Of temperate fruits nearly all are far below

this value, ranging in the case of plums from 2'1 per cent, to

.green cherries, 10'8 ])er cent.

Circular No. 2 of the Uganda Protectorate Department
of Agriculture, on the subject of cotton cultivation, says that

the Department is constantly at work on the improvement
of the staple, and issues to cultivators the best seed available.

The whole seed supply is under the control of the Depart-
ment of Agriculture, and ordy .seed issue<l by or approved by
the Department may be sown.

A successful way of destroying rats, noted in the Tropi-
cal A;/iiciilturist for April 1914,- is the following: After

having ascertained which rat holes are inhabited by stopping

lip the mouths vdth earth, half a teaspoonful of carbon

liisulphide is poured into each of these holes and, after

waiting a few seconds to allow the licjuid to evaporate, the

mixture of vapour and air is ignited. The resulting explo-

sion, though slight, is sufficient to till the hole with poisonous

gases that kill all the rats almost instantly.

Tlie Louisiana Flaii.i( r for August 1, l'J14, states that

Calcutta agents have been inducing distillers in India to use

solidified molasses in place of the home-made product. It is

to be shipped from .Java, and the preliminary experiments
are stated to have been satisfactory. The molasses is brought
in oblong blocks ea( h weighing about 18-5 lb. and these are

crated. During the hottest weather there is, of course, some

loss, but at that it is much less than when brought in vats or

barrels. The freight charge is also smaller.

A note on the commercial conditions in Brazil, published
in T}i£ Board of Trade Jouripil for August 27, 1914, refers to

the financial difficulties which have occurred recently as a

result of want of economy in the expenditure of Government

money. Brazil depeniis for her foreign obligations ujwn her

exports which are principally rubber and coffee. Tiie fall in

the price of rubber, and the recent interruption of inter-

national credit systems, have therefore seriously interfered

with the Brazillian financial position for the time being.

In cunnexion with the forthdiming examinations con-

ducted by the Imperial Department of Agriculture, the

following candidates have notified their intention of sitt-

ing: H. Auguste (Dominica— Final), F. Simmons (St. Vincent

—Intermediate), Arnold Gallway and Alfred ^lacdonald

(Antigua
—Intermediate). The examinations will take place

in November 1914.

Information is reviewed in tlie Journal of the Royal
Society of Arts for September 11, 1914, to show that the

mole in regard to agriculture is a beneficial feeder. An
investigation conducted at the University College of North

Wales showed the contents of the stomachs of a large number
of moles to contain 'leather jackets', centipede.s, 'wireworms'

and similar animal organisms injurious to agriculture.

In an article on cowpeas published in the A</ricultural

Gazette of New South Wales (August 1914), it is .stated that

in manurial trials at the Hawkesbury Agricultural College,

phosphoric acid jn'oved to be undoubtedly the most impor-
tant manurial ingredient for this crop. Sulphate of potash,

though it increased the yields, was too expensive; while

nitrogenous maniu'es, especially nitrate of soda and sidphate
of ammonia, were decidedlv detrimental.

The Geographical Journal for September 1914 contains

an interesting review of the coal re.sources of the world.

There is no fear of a coal fannne. It seems that the United

States has the largest known supi)ly; China and Canada are

also very rich, whilst the valuable resources of Germany is

a fact of great political importance which is said to be inade-

quately realized in Great Britain, whose coal reserves (in

England and Wales) are e.stimated at 189,533 million tons.

A letter received from the British Cotton Growing
Association, dated September 17, 1914, states that the

demand for citric acid in England is very active at the

present time and to some extent exceeds the supply. The
British Cotton Growing Association is willing to look after

any consignments sent to them for sale. As regards West
Indian Sea Island cotton, the same letter states that this

product is so essentially an article by itself that there would

appear to he no need for any apprehensions that it will be

unsaleable.

The cessation of German exports of chemicals (jpens up
considerable scope for British chemical manufacturers.

Naturally the question of potash is all important, and an

interesting article in Nature for September 17, 1914, refers

to the kelp of the West Highlands and points out that it

seems feasible to suggest that this industry should l)e taken

up again, as it furnishes not only potassium salts but also

iodine. The same article refers to the increased demand for

citric acid, which will no doubt be of interest to lime growers
in the West Indies.

A note on potash manures in the Journal of the Hoard

of Ayriculture of England for September 1914, draws atten-

tion to the need for seeking new sources of this manure. It

is suggested that farmers for the present shoukl employ all

unskilled labour in collecting all readily available ^•egetable

refuse with a view to drying and burning it and storing the

ashes for early spring use. The ashes must be stored in a dry

place, for the carbonate of potash present in ashes is very
soluble and will quickly wash out if exposed t(j rain. The

great value of sea-weed is referred to.
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STUDENTS' CORNER.

DYNAMICS OF A PLOUGH.

Takt I\'.

In preceding nuinl)er.s extracts from the article utulei'

review* have been given in e.xtenso. In thi.s number an

abstract of the concluding paragraphs is presented.

Two hor.ses yoked abreast, i.e. two equal parallel forces

give a resultant equal to a single force acting midway
V)etween them of etiual magnitude to their sum; in other

words, tjie two horses abreast have the same re.sult as one big

horse twice their power, yoked midway. (See fig. 12.)

To draw tlie plough straight forward, the force must

take a straight line from a pf)int midway between the hame-

hooks of the single large horse. The liricle-pin must be on

this imaginary straight IJTie.

If instead of two iiorses abrea-st, four horses are yoked,

two in front of two, a new vortical resultant has to be formed

a.s seen in fig. l.'i.

Ki.;. 12.

This resultant gives a combination half-way between the

front and back hor.ses. The bridle-pin must be lowered

about 2 inches from the proper position for two hor.ses. In

the case of three horses aliroast the resultant is shifted to the

middle of the niiddle horse at his hame-hooks. The bridle-

pin must be shifted 6 inches or 7 inches on the bridle. As

to the horizontal position of the bridle-pin, four horses, two

in front of two, have the same effect as two hor.ses abreast,

and six hor.ses, three in front of three, the same effect as three

horses abreast.

NOT EX0U(iH DIP. See to the .share: if it is worn liovel-

led on the underside and is of steel, get it sharpened by
a blacksmith: but if it is of cast iron, grind it bevelled on
the upper surface or put on a new one. Cast .shares arc

made by all makers with different amounts of dip, and can
be got by ordering when required with more or less dip.
If the .share is in good order and nir.re dip is still wanted,
raise the bridle and shift the coulter—if this be circular—
farther back. This is veiy necessary if the ground is hard
on the surface, as a circular coulter, more especiajly when
blunt, then becomes a wheel to hold the plough up out of

the ground. Circular coulter-blades should- always be ground
sharp when worn blunt, but this is seldom done. In vwy
hard or stony land, straight-bar coulters should hi' usi'd

instead of circulars.

TOO MUCH DIP. Lower the bridle and shift the coulter.

If it is circular forward, put (jn a share with less dip.

TOO MUCH L.VSD. Shift the bridle-pin to the left, set

the coulter to run oft" land, a!id shorten the couplings of the

land horses.

NOT ENouoH L.\XD. Shift the bridle-pin to the right
and set the coulter to point more to the left. If it is a circidar

c'oulter and worn off land, get it ground, bevelling on the

right-hand side to a sharp edge, and put in the .shank with
the flat side to the left. Set the land-wheel to point to the

left Ijy packing it behind the square-holed washer—a short

piece of fencing wire will do. Bend the steering-rod just
behind the knuckle-joint, to make the wheel run pointing
more to the left. See that the share is not worn Ijevelled on

the underside. A share so worn, reduces the land by making
the plough run lighter on the wheels. The wheels are all set

to run slightly to the left, and if the pressure upon them is

reduced, they lo.se their grip on the surface, and hence also

their guiding effect. Widen the land horse's couplings and

keep them farther to the left. ;

In conclusion a share should be 2 inches or 3 inches

narrower than the furrow which is to lie ploughed. It is

a mistake to use a share too Avide. The idea that the

draught of a plough is proportionate to its weight, is also

a mistake. The draught of every plougli will vary with the

width and depth of the furrow, and the condition and quality
of the land. A\Tiilst a light plough is easier to handle for

a man, it makes hardly any rlifference to the hor.ses, within

reasonable limits.

Fi.;. 13.

Such are the theoretical principles governing the appli-

cation of power to draw jjloughs, and thej- hold good under

all circtimstances. It must be remembered that the position
of the resultant centre of resistance varies under different

circumstances. Practical ploughmanship consists largely in

knowing what to do to adjust the resultant force of the team.

The following are a few hints of what to do under ordinary
difficulties.

1914.

* The Journal of Agti<:nlbi,re of New Zealand fur .June

Stomata and Leaf Movement.— It has been

recorded in a recent issue oi the Wrs( Indian Bulletin that

the number of stomata, per unit of area, varies in a constant

manner in different varieties of sugar-cane, and that these

variations are correlated with certain variations of leaf

structure. In connexion with this subject of the location of

stomata on growing seedlings of other Cramine;e, the

Gardeners Chronicle for September 12, 1914, records .some

observations of interest. In wheat and oats, the stomata

occur in the greatest number at the apex of the cotyledon,

which is the part that moves most readily to stimulation

from light, while at the base there is an absence of stomata.

In seedlings of Paiiicum and Paspalnm, the .stomata are

evenly distributed over the whole surface, and in these the

whole cotyledon is equally infinenced by light through

its length. It would seeem, therefore, that there is

a connexion between the distrilmtion of stomata, and the

perception of light in seedlings; and ]ii>ihaps in more mature

leaves.
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FUNGUS NOTES.

WILT DISEASE OP LEGUMINOUS
PLANTS.

A recent (x-eurreuee in .Mdutsenat on Ttphrosia Candida
of wilt disease, of the kind which has had veiy serious etfects

on leguminous plants in many parts of the world, renders it

advisable, in view of the expected increase in the cultivation

of leguminous food crops, to summarize the available informa-
tion respecting the disease.

The ilontserrat specimens e.xhiliit the usual signs of

attack by Fusarium wilt disease: the vessels are tilling up
with colourless hyphae, the wood is turning brown in places,
and .spores of Fusarium type are being produced. The
.specimens examined are not in an advanced stage so far as
their general appearance goes. The wood is mostly sound,
the ti.ssues external to the cambium are softened but not

disintegrated, yet the roots bear on the outside very numer-
ous almost mature perithecia of Neocosmospora msmfecta,
Erw. Sni.

This is the fungus \\hich for many years has been

regarded as the perfect stage of the widely distributed
Fusarium wilts of cotton, okra, melon, and amongst others
a wide range of leguminous plants, including cowpea,
pigeon pea, chick pea, indigo and Crotalaria. It" has been
found in association with such diseases in North America,
Africa and Asia. So far as is known to the writer it has
not previously been identitied from the West Indies.

The history of the investigation of the disease is some-
what complicated. E. F. Smith published in 1899 the
results of prolonged studies of wilt diseases of cotton, cowpea,
and melon. He found that all were due to closely similar

l)arasites, which gave rise to the same type of disease in

tteir respective hosts, and produced morphologically indis-

tinguishable Fu.sarium and Cephalosporiuni forms of conidial

fvuctitication. On each host were also found the perithecia
of an Ascomycete, whose spores gave rise in pure cultures to

conidial stages like tho.se found on the diseased plants.

Attempts to produce the disease on its various hosts by
inoculation from pure cultures derived from the ascospores
were unsuccessful, and though it could readily be produced
by inoculations from cultures derived from the conidia found
on the plants, such cultures could not be induced to form

perithecia. While it was admitted that the chain of evidence
was incomplete, the presumption of the continuity of the dis-

ease-producing fungi with the Ascomycete was so strong, that

tlwy were regarded as identical: and the name JVeocosmosj^ora
vasinfecta, based on the perithecial form, was given to the
whole assemblage; the forms on the cowpea and melon,
owing to the failure of cross inoculations, being distinguished
as varieties under the names tracheip?dla ami nivea.

A. Zimmerman found the perithecia of Neocosnio.spora
in (ierman East Africa on cotton in 1904. E. F. Butler in

1910 published the results of his investigations of Fusarium
\vilt diseases on cotton, pigeon pea, gram (chick pea), and
indigo in India. He found the perithecia of Xeocosmospora
occurring on the diseased roots in the same way as Smith
had described, but in a long series of experiments he failed
to secure infection by inoculations with cultures derived
from the ascospores, or to obtain perithecia in cultures of

proved parasitic nature derived from the diseased tissues.

In the following year B. B. Higgins in North Carolina also
reached the conclusion that the parasite on cowpea was
distinct from the perithecia-forming fungus. H. W.
AVollenweber has confirmed these results, and has pointed

out that in cultures, certain differences occur between the-

conidial stages of Neocosmospora and the jiarasitic forms. The-

opinion is now generally held by mycolr.gists that Neocosmos-

pora vasinfecta is a harmless saprophyte, whose conidial

stages, though closely resembling those of the fungi which
produce the wilt diseases in question, are in reality tjuitfr
distinct from them. At the same time the constancy of the
association is a curious feature, unless Neocosmospora exists
as a saprophyte much more commonly than it is at present
known to do. For the pre.sent the parasitic forms obtained
have been returned to their old position in the genus Fusa-
rium. Much work has fieen and is being done in the exact

comparison by means of cultures of the members of this large-
and perplexing as.semblage of forms: and considerable

progress has been made in this direction. The fact is emerg-
ing that the wilt disease parasites found on various hosts are

separate forms or species, and are not interchangeable. Such
knowledge is very important in its practical bearing on
rotation of crops, since it enables a choice to be made of
a crop not susceptible to the wilt disease of the one pre-
ceding it.

The deep-seated nature of the disease obviously renderi*.

any external treatment of affected plants hopeless, and the
use of sprays for prevention is of no avail, since all experience
goes to show that infection takes place to a very large extent

through the soil, which retains infective material in some
form for a period which must be measured in years. In
view of the latter fact it is obviou.sly very important in the
case of small outlireaks or sporadic cases to dig up and burn
the affected plants, while manure which is open tf) the

suspicion of containing infected material should not be used
for crops of the same allied kinds.

Since the classical example of a disease-resisting \ai'iety
occurred in connexion with wilt disease of cotton, this avenue
i>f escape is hopeful in the case of similar disea.se of other

plants, and it has in fact been followed with success. Tlui.<4

varieties of cowpea and melon have been developed which
will thrive under conditions of soil infection which absolutely
prohibit the growth of the ordinary sorts.

So far as the West Indies are concerned, Fusarium wilts,
with the exception of the Panama disease of bananas, do not

appear to have attracted much attention, and may therefore
be presumed to be uncommon or absent from other crops of

any importance. It is an interesting fact that the Rivers'
strain of cotton, from which practically all the Sea Island

grown in the West Indies is descended, was selected as
resistant to wilt disea.se, and has either maintained its resis-

tance or has not been exposed to infection here, the latter

being an improbable alternative. A case of severe damage
to a crop of pigeon peas is recorded as occurring in Trinidad
about 1900. A fungus was found on that occasion which
was regarded as an immature Nectria.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
ST. viNCE.NT. The Agricultural Superintendent

(.Mr. W. N. Sands) returned to the colony from six month.s'

leave of absence in England by the Royal Mail during-
October. In this island, cotton growers though viewing with

apprehen.sion the position as regards cotton are for the

present confining attention to the crop soon to be reaped.
During this time they will have an opportunity of con-

sidering to what extent, if any, reduction in area should l»e
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made when planting begins next .June. The same attitude

is ado|)ted in the other cotton growing islands.

ST. LUCIA. Mr. .J. C. Moore, formerly Agricultural

Superintendent, visited this island on his return from England
])reviou.s to proceeding to Grenada to take up his new post as

Superintendent <;if Agriculture of that Colony. A report from
tlie British Cotton Growing Associatio)! .states that a shipment
of St. Lucia lime juice has recently sold at the high price of

£^r2 10s. per ]jipe. From all reports it seems that the

))r(ispects before lime juice are e.xceedingly good. In this

connexion it may be added that the future before cotton is

not as gloomy as was tlicnight in some quarters soon after

the outbreak of \vai-.

The monthly report of the Assistant Agricultural

Superintendent for September states that there are over

seventy families working free grants of land adjoining the

Experiment Station at Reunion, and their gardens are becom-

ing well stocked. A similar effort was made at Union but

only seven people took land, and ouiy one of these has com-
menced to work it. During September, the cacao crop was

promising and the second crop of limes that was then coming
in ijroniised to be a gooil one. The sugar crop is reported to

be very promising except in the district where the drought
has been severe. An extension of the area under sugar has

been made wherever ixjssible, owing to the active state of the

market. During the month, + casks of concentrated lime juice
were shipped from the Government Lime -Juice Factory.
This completed the lirst crop of the present schshii nnd

totalled ()38Ji gallons or li) casks.

lioMiNjcA. The Curator, Mr. .Joseph Jones, re.jjorts

that the lime cro|) is coming in slowly and is likely to

continue up to .lanuary or later. The latest cable (juotations

for concentrated lime juice were £4.3 to £4-5 per pijie. Local

])rices are as follows: green limes Hs. per barrel; ripe limes

7s. (ill. per barrel: raw lime juice Is. 2|rf. to Is. 4rf. per

gallon. In Dominica some trouble has been caused of late

by fungus diseases of the roots of limes and ot cacao. As

leported in the last issue of the Agricultural .N'ews, the

Mycologist to the Imperial Department of Agriculture is at

present in Dominica investigating these outbreaks. Mr. F. 1!.

Shepherd, acting Superintendent of Agricultm-e for the

Leeward Islands, visited Dominica for a few days during

September. An interesting and im])ortant development has

been the installation of steam conc'entration plants on three

lime estates in Dominica. On four properties there are

already citrate plants.

MONTSKRRAT. There is little news to report from this

island with the exception that the cotton growers cijntinue to

contemplate the present economic position philosophically.

During September, an address on the agricultural prospects of

Montserrat was delivered by the Imperial Conniiissioner of

Agriculture at the request of His Honour the Commissioner

of the Presidency. This address is published in the present
and last issue of the Agricultural News. There is some like-

lihood that the area under Indian corn will extend in this

and other islands within the next six months. In this con

nexion it may be mentioned that a pamphlet on Indian corn

is now being published by the Imperial Department. This

institution will also have issued by the time this is read

a valuable pamphlet on cotton growing, a companion to the

well-known pamphlet on lime cultivation which met with such

a favourable reception in the West Indies, and in other parts

of the world.

ANTIGUA. As reported in the last issue of the Agricul-

tural News, Mr. H. A. Tempany, Superintendent of Agri-
• culture, returned from leave in England. By the mail leaving

Barbados on September 30, Mr. V. M. Weil, B.Sc, A.ssistant

Government Chemist, left for home, having completed his
term of engagement under the Government of the Leeward
Islands.

ST. KiTTs. It is reported that the low rainfall during
September has adversely affected the cane crop in the Basse-
terre valley district. In the northern [larts rain is also in/Uch
needed Init several showers have fallen during the latter part
of the mouth. The earlier planted cotton is nearly all picked;
the returns have been fair but the younger bolls have dried

up from drought. The later planted cotton is green and
gives promise of lietter yields. The possibility of a second

picking from the earlier cotton should be good if t lie rains

come in soon.

NEVIS. The report of the Agricultural Instructor for tlie

quarter ended SeptemJier 30, 1914, states that an experimental
plot has been planted with seeds of superfine cotton obtained
from St. Kitts, to which island the original seed was sent

by Mr. E. L. Oliver. Cotton cultivation as a whole,
and in fact most of the crops of the island have suffered

a good deal during the quarter from the dry weather

experienced. Certain pe-sts like the cotton worm have

given trouble, but remedies have been apijliad in good time.

A large number of plants received were distributed during the

quarter, including 4,-500 sweet potato cuttings and 1,068 11).

of selected cotton seed. Thirteen pounds of white, and
71 IT), of red Bermuda onion seed were imported by the

Agricultural Department and supj)lied to growers at cost price.
Considerable amount of attention has been given to planting
' if provision crops,

viRiilN ISLANDS. It is interesting to note in a recent

report that the harvesting of the lime crop is being ccjnducted

.satisfactorily. During August, 300 barrels of limes were

purchased at the Station. One estate has started the

crushing of limes and the concenti-ation of lime juice ok

its own account, showing a tendency for the industry tf)

advance. At Parraijuita Bay estate, 20 acres of land have

been cleared for i/oco-nut cultivation. Tlie weather during

August in the Virgin Islands was ideal for the cfitton crop.

DRUGS AND SPICES IN THE LONDON
MARKET.

The outlireak of the European war lias caused not only
a dislocation of business, but in the first few weeks almost

a stagnation, especially in the drug market in which Germany
has hitherto held a very large part, imn-e (larticularly in

synthetic productions. One of the results of the war will

be, no doubt, transference of these manufactures to English

proprietors, but with these as well as with raw products, it

will be some time before the markets assume anything like

a normal condition; but, (pioting from a recent article in the

Lancet, 'the effect of the war is not felt solely in the

sphere of manufactured drugs. In Belgium, Germany and

France are produced many of the most important of the

vegetable drugs, and new crops of some of them were await-

ing harvest when the call to arms removed labourers from the

fields. Aconite, arnica, camomile, belladonna, digitalis,

colchicum, gentian, valerian, lavender, conium and other

vegetable drugs are grown in the jiarts of Europe which are

in, or near the zone of hostilities, and consec|ueiitly there is

bound to be a scarcity in the supply of all of them
'

It may
be that some of the deficiencies may in the future be supplied

by our West Indian po8.sessions. As the drug auctions in

Mincing Lane have been held at irregular intervals during

September, quantities,
and prices asked and paid have beea

very erratic.



ano THE AGFJCULTURAL NEWS. OCLMBEI: L'4. 19U.

MARKET REPORTS.

LouciOn.—The West Imha Committee CiRcrLAi:,

OctoI.LT G, 19U.

a, 54/

quota-

Aki;owroi:it—2.v?.

B.u,ATA—Sheet 2/2; Uuck, l/.Si ijc-i-
ft..

Beeswax—Xo nuotatiuiis.
Cacao—Trinidad, 5(j - to (id- per cwt.; Grenada,

Jamaica, im
([Vi<itatii.>iis.

Coffee—Jamaica, im <(U(itatinn-..
Copra—West Indian, £24 per tun.

Cotton—Fully Fine nu (luntations; Flcridas, no
tions; West Indian Sea Island, 12d.

Fruit—No quotations.
Fr.sTic—No qu<:itati(uis.
Gi.voER—Quiet.
Isixolas.s—No qudtatiiins.
Honey—No quotations.
Lime Juice—Raw, no i|iiotations; concentrated, no

tions; Otto of limes (luind-i)ressed), no quotatio
Logwood—No ([notations.
Mace—No quotations.
NuTMEOs—No ijuotations.
PisiENTO—Quiet.
Rubber—Para, tine hard, 2/1(1; tine soft, 2/4|; Castilloa, 1/S.

Rum—Jamaica, no quotations.

(juota-
ins.

New York.— Mc.s.sis. Gillespie Bros., &: Co., July 24,

1914.

Cacao—Caracas, llic. to 12c.; Grenada, lie. to llic;
Trinidad, ll|c. to lljc. ; Jamaica, 10c. to lie.

Coco-NUTS—Jamaica and Trinidad, .selects §20-00 to Sl21-0(i;

culls, no quotations.
Coffee—Jamaica, OJc. tf i:Uc. per ft.

GiNoER—7|c. to 10c. per ft..

"

Goat Skin.s—Jamaica, 4(>c.
; Antigua and Barbados, 43c. to

4Gc. ; St. Thomas and St. Kitts, 40c. to 43c. per lb.

Grape Fruit—Jamaica, S=l'7o to ^2i>0.
Limes.—§3'75 to §4 '50.

Mace—45c. to 53c. per ft.

NuTMEOS—llO's, life.
Oranges—Jamaica, $2-00 to §2-50.
Pimento—3Jc. per ft.

Sugar—Centrifugals, 9C°, 3-2()C.; Muscovados, 89', 2-88c. ;

Molasses, 89", 2-()lc., ,all duty paid.

Trinidad.—Me.ssr.s. fioisuoN, CiuANT & Co., October 12.

1914.

notations; Trinidad,Cacao—Venezuelan, i

tions.

Coco-NUT Oil—74c. jjer IiH]ieriai gallon.
Coffee—Venezuelan, 13c. per ft..

Copra—§3-00 per 100 lb.

Dhal—No quotations.
Onions—^2-80 per 100 ft.

Peas, Split—$8-00 per hua.
Potatoes—Engli-sh, fl-25't.. $1-50 per 100 ft..

Rice—Yellow, -SO-OO; White, $5-40 per bag.
Sugak—Amei'ican cruglied, no quotations.

quota-

Barbados.—Messrs. James A. Lynch i Co., Ltd.,

October 17, 1914, Messrs. T. S. Gakrawav 1-

Co., October 19, 1914.

Arrowroot—§4 00 to .84-25 per 100 ftj.

Cacao—§11-00 to §12 00 per 100 ft,.

Coco-nits—.§17 00.

H.«-—§1-50 to §1-70 per 100 ft..

Manures—Nitrate of .soda, no (juotations; (Jacao manure,
§48-00 to .§50-00; Sulphate of ammonia §78-00 to

§85-00 per ton.

Molasse.s—No quotations.
()nions—§()-0O per 190 ft.

Peas, Split—§G-00 to §0-25 per bag of 210 ft.
; Canada,

§4 -.50 to .|4-90.

Potatoes—Nova Scotia, .§3-50 per 160 ftj.

Rice—Ballam, §0 30 to §fi-40 per 190 lb.; Patna, no quota-
tions; Rangoon, no quotations.

Sugar—American granulated, §(>-50 per 100 fti.

British Guiana. Messrs. ^Vieti.m; tt Kichtek, October

10, 1914; Messrs. Sasdbach, Parker & Co.,
October 9, 1914.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST IXDlIiS.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volunio 1. Xo. 1. ( )nt of

i.iint. Nns. 2, :!,
aii.l 4, in ..li^ii.al paiici- rcvers a^ isMicd, pricL- Is. wu-h. Post free, Is. id.;

TrJumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII au.l XIIL—Price is. each; Post free 2s. M., where ccmiplete.
(Ill, i. IV, 3; and V, 2 and 3 are out of print.)

Volujiie .\I\', Xos. 1 and 2. No. 1 C'ont-aining Papers on pea.saxt Ai:Ricui,TUKls is the west INDIES: (I)
Introductory paper—Eiforts in Aid of Peasant Agriculture in the West Indies, by Francis Watts, C'.M.G.,
D.Se., F.I.C, F.CS.: (2) Government Schemes of Land Settlement in Grenada and the Grenadines, by
Gilbert Auchinleck, B.Sc, F.G.S.; G. Whitfield Smith, F.L.S., and Walter Bertrand; (3) Method of

Working Small Holdings under the Land Settlement Scheme in St. Vincent, by W. X. Sands, F.L.S.;
(4) Agricultural Credit in the West Indies, by W. K. Dunlop: together with the St. Vuicent Orodit

Ordinance, 1913, and Reixnt on working of the same, by Robert if. Anderson.

PAMPHLET SERIES.
The Pamphlets are writtc'u in a .simple and popular manner and the information contained in them is esi)ecially

adapted to West Indian conditifms. They contain, amongst other suVijects, summaries r.f the results of the experiment work
on sugar-cane and manures, the full ofticial rejjorts of which have only a limited circulation. The number issued up to the

present time is seventy-tJiree. Those mentioned in the folhnring li.st are still availalile: the rest are out of print.
Si-t!AR IxDusTuv. (14) Screw Worm in Cattle at St. Lucia. Price 2'/.

Seedling; and other Canes at Barbados (1.5) Plain Talk to Small ()\vniers. Price 2J.
in liHKI. No. 3, ijrice 2rf.; in 1901, No. 1.3, price 4d. ; (l*") General Treatment of Fungoid Pests. Price 4</.

in l'.M)2._ No. ]!l, price id.; in 1!>0.3, No. 2(5, price 4(/.; (18) Recipes for Cooking West Indian Yams. Price 2rf.

ill l'.M)4. No. .32, price id. {2.j) Ground Nuts in llie West Indies. Price 2rf.

Seedling Canes and Manurial E.\periments at Barbados, (28) Barbados and Porto Rico Molasses. Price 3:/.

in ]!M)3-.5, No. 40, ]irice <irf. ; in 1904-0, No. 44, price Oi/. ; (34) Notes on Rabbit Keeping in the West Indies. Price 2rf.

ill l!)().'>-7, No. 4i», price (iJ. ; in litOO-8, No. .5!!, price Ci/. ; (3?) Cultivation of Oranges in Dominica. Price 4'/.

ill 1!I07-!), No. 02, |jrice Orf.
;
No. (iO, price Of/. (41 ) Tobago. Hints tu Settlers. Price Od.

Seedling and other Canes in the Leeward Islands, (43) Cott(i'n Seed and Cotton-cake-ineal on West Indian Planta-
in 1900-1, No. 12. price 'id.; in 1901-2, No. 20, price 2(/.; tions. Price 2ii.

in liM)2-3. No. 27. price id.; in 1903-4, No. .33, price 4-/. ; (.54) Fungus Diseases of Cacao and Sanitation of Cacao
in 1904-:5, No. .39, price id.; in 1905-G, No. 4(i, [jrice 4rf.

; Orchards. Price 4'/.

in 190(;-7, No. 50, price id. ; in 1907-8, No. .50, price id. ; (o5) MOlioiis and Mosquitos. Price 3i/.

in 1908-9, No. 03, jirice Orf.
;
in 1909-10, No. 07, price Oo(.; (.58) Insect Pests of Cacao. Price id.

Manurial Experiments with Sugar-cane in the Leeward Islands, (00) Cotton Gins, How to Erect and Work Them. Price id,
in 11MJ2-3, No. .30, price id.; in 190.3-4, No. .30, price 4a'.; (01) The Grafting of Cacao. Price 4d.
in 1904-5, No. 42, jirice 4''.; in 190.5-0, No. 47, price 4rf. ; (05) Hints for SchoolGardens, Fourth Edition.
in 1900-7, No. .51, price id.; in 1907-8, No. .57, price 4d.

; (09) Hints to Settlers in St. Lucia. Price Orf.

in 1908-9, No. (54, price id. ; in 1909-10, No. (58, price id. (71) Insect Pests of the Lesser Antilles. Price Is. 'id.

Sugar-cane Experiments in the Leeward Islands, (72) Lime Cultivatir.n in the West Indies. Price M.
in 1910-11, [irice Is. : in 1911-12, price Is. (73) Root Borers and (pther Gnilis in West Indian .Soils.

Ge.nerai.. Price Orf.

7 and 22 Scale Insects of the Lesser .Antilles, Part I, price (74) Ccjtton Cultivation in the West Indies {in the press).

id.; Part II., price id. (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

Price, (id.

The above will lie supplied post free for an .ulditional charge of i'/. for the pampiilets marked id., Id. for those

marked id., and lid for Xos. 40, 41, 44, 4-5, 49, .59, 62, 63, 67 and 69. Pcstage for No. 71, id.

The 'AGRICULTURAL NEWS'. A Fortnightly Review.
The '

Agricultural News '

contains extraits from official crnrespondence and froiii progress and

other reports; and, in fact, any information indicating what i.s going on in each colony and the progress made in

Agricultural niatters throughout the AVe.st Indies.

The '

Agricultural News '

is printed in time t<j lie distributed, regularly, by each mail, and is on sale by »he

local agent.s of the Department at one penny per number, post free, id. The subscription price, including postage, i.s

2s. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X, XI and .XII complete, with title page and inde.x,

as issued—Price 4s. each.—Post free, os. Some numbers of the early volumes are out of print and therefore these volume*!

can no longer be supplied complete. The scale of charges for Adveetise.mexts may be olitained on application to the Agents.
All applications for copies are to be addressed to the A;/ents, not to the Department.

Agents.
The following have been appointed Agents for the.sale of the publications (jf the Department:

—
London: Messrs. Dulau & Co., 37, Soho Square, W. St. Vincent: Mr. .1. D. Bonadie, 'Times' Office.

Barbados: .\dvocate Co. Lrn., Broad Street, Bridgetown. St. Lucia: Mr. M. A. Lawrenije, Botanic Station.

Jamaica: The Educational Supply Compasy, 16, King Dominica: Mr. .1. I!. H. Bridgewater, Roseau.

Street, Kingston. Montserrat: Mr. W. Bobson, Botanic Station.

.Bri<tsA(?jtji?ia; The 'Daily Chronicle" Office, Georgetown. Anti'/ua: Mr. S. D. Malone, St. .lohn's.

Trinidad: Jlessrs. .Muir-Marshall & Co., Port-of-Spain. St Kitts: The Bible and Book Supply Agexcy, Basbeterke.

Tohoijo: Mr. C. L. Plagejian.v, Scarborough. Xtvis: Messrs. Howell, Bros., CharlestowH.

Orenada: Messrs. Thos. Lawlor &, Co. St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohiendorff's Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohiendorff's Special Cocoa Manure

Ohiendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superpiiosphates, (high grades),

Potash Salts, Nitroiim and all other high-class Fertii:?Brs.

Apply TO.LOCAL AGENTS <
I lUlIEC'T TO:— .,

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.

London Ag-eney: Dock House, Billiter Street, London, E.G.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridgetown.

.A.ISK: XJ3
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Panama Canal, New York, Canada & Southampton
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YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinlclad, Tobago, Colon, Jamaica, Antilla, Hew York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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Agricultural Development.

AiC^ l^-HE (leveloiJiiifiit of now oiiterijnsf.s and the

£cxtensi<in of old ones in the We.st Indian

t colonies, may often be stimulated by experi-

facilities of a commercial kind in contra-

distinction to the work commonly carried on

at experiment stations and in chemic;U and biolo-

gical laboratories. For instance, it is clearly not

sntHcient to be able merely to produce a given crop

for consumption abroad, it is necessary as well to be

able to export it satisfactorily. This lattei- considei--

ation applies more especially in the case of perishable

produce like fruit and \egetable.s,
and it is instructive

to reiLtcmber that there are facilities at the present

tiiru- for investigation in the direction suggested. In

the production of fruit for the northern markets it

would be interesting, and probably useful, to make
tiial shipments in cold storage and in cool

storage of different varieties and at difterent

times of the year. The experiments might include

sei-ies where the ti-uit is kept at diffei'ent tem-

perature and under different conditions of humidity.
Such investigations should lead to a better under-

standing of the changes that take place in the

tiiiit. With the encouragement given by preferential

treatment of British West Indian products in Caitada,

and the facilities offered by the newly established

Canada- West Indian .service of the Royal Mail Steam

Packet Company it seems desirable that systematic

ertbrts shoidd be made to take achantage of the oppor-

tunities fiffered, in order, by means of experimental

shipments of suitable products, to ascertain in what

directions extension of trade may be looked for.

These experiments are not likely in the first

instance tt) prove entirely remunerative, but they will

furnish valuable information for guidance as to the dir-

ection in which progress may be made, and at the same

time it is probable that they will indicate the most

economical and effective methods of obtaining the

information desired, and of disseminating it for general

use. Even unsucce.ssful ventures thus carried out

have considerable value, in that they obviate the

necessity of repeated losses on the part of isolated

individuals in their eftorts to acquire the information

soiudit. On the other hand successful ventures can be

rapidh' followed up, and in a more extensive manner,

than if the information had been privately obtained.

It will serve a useful purpose if agricidtural

officers, and those concerned with the development of
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C()-operativo' crt'orts, will endeavour to make use, for

piumises of investigation, of the facilities now existing.

These facilities are considerably extended by the

presence on the staff of the Company referred ti> in

Canada of an agent in charge of connnercial en<iairies.

Another case where commercial facilities can be

used for investigation is in the numerous co-operative

factories that have of recent years come into existence.

We have in the West Indies the central sugar factories,

one at least of which, at the outset, received .some

measure of (iovernment assistance and encouragement.

From the published accounts of some of these

factories much useful information has come to light,

whereby precision is given to the local sugar industry.

It is now i'aivly well known in some districts what is

the avei^age qualitj" and sugar content of the cane

grown in each season, how much cane is required to

make a ton of sugar, and how much cane, on the

average, is raised on an acre of land. A glance through
the discussions on sugar manufacture taking place

ten or twenty years ago will show how vague were the

ideas on these subjects, and a little consideration will

show what a gain must result as regards future discus-

sions from the precision of ideas thus ac(]iiired.

Examples of other co-operative concerns which

are also aiding pi'ogress are the lime juice and cotton

factories. The St. Lucia (iovernment lime juice

factory has already been the means <>{ establishing

useful data in connexion with concentration anrl other

niatters related to the preparation of lime products for

the market, though the principal aim of the institution

is to pn:)vide a local tactory and market for the small

growers, who cannot afford to erect crushing plants

for themselves, or to ship the fruit in marketable

quantities. These side lines ought to be taken into

consideration in judging the benefit of cijmmercial

concerns to the general public. Naturally enough, if

a private factory discovers, even empirically, econo-

mical methods of working, it is not instinctively

prompted by the scientific spirit to spread its news

abroad. If that were so, in extreme cases, there

would be no need for patent (jftices. But, in a general

way, in these colonies the all-round development of the

island is of sufficient importance to the individual for

those who can, to put forwai-d enlightened views and

information cm the local industries.

Cotton factories, especially the Goverinaent con-

cerns, have done a very considerable amount of gooil

work in the directions indicated in this article. Thev

were instrumental in the first instance in demiinstrat-

ing the manner iu which the machinery re(|uired was to

be erected and manipulated: they also demonstrated the

lines on which the business of buying and selling should

be conducted; and, in chjse connexion with the British

Cotton Growing Association, they found the manner in

which West Indian cotton was to be placed on the market,

and what i|ualities are necessary toi- maintaining
a successful industry. As a result of all this a knowl-

edge of the cotton business, including the working of

ginneries and of dealing in cotton, is now diffused even

to some of the very small islands in the West Indian

comnmnity.

Another effort of this kind Ui which attention may
be directed is the recently formed ()nion Growers'

Association of Antigua. This association by under--

taking to handle, pack, ship, and sell a very large

proportion of the onion crop of the island has already
demonstrated many useful lessons, and has succeeded in

securing for the produce of Antigua a degree of recog-

nition for uniformity and excellence in quality, which

is proving of very great seivice to the industry. It is

in contemplation to extend this work by undei'taking to

deal on similar lines with other vegetable products and

fruits. The .success of this association will prove u.se-

ful in a pionecn'ing sense, as indicating the manner in

which similar associations may be formed in other

colonies.

Reference may also W- made to the consolidating

effect and stability given to the arrowroot inilustry

<jf St. Vincent by the formation of the AiTowroot

Growers' Association of that Colony. This association

has svicceeded in 'fixing the price of arrowro<:it within

reasonable limits brith upwards and downwards, and by

judicious ad\ertising has made some move in the

direction of oytending rhe use of this connnodity.

Impetus is being given at the moment to pro-

po.sals to extend in' these islands the cidtivation of corn

and of various kinds of peas and beans: these develop-
ments affonl opportunities for co-operative experiments
both in the employment of machinery, such as com
drieis, and the .ippliaiices used in shelling, cleaning,

and storing giani and pulse. Investigations and

experiments of the kind inidiT consideration are also

necessarv in this coimexion in the direction of finding:

new markets for these prorjucts, and for extending their

s;dc and use. No donbi much work along these lines

will devolve upon tiio soxcral agricultural depart-

ments throughout r.he West Indies. Some of them

have begun in a pn^liminary way the work suggested in

the preceding paragi'a[)hs, as will be seen by referring to

back numbers of this jourr<:il and to the Depai-tmental
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Annual Reports, but tht- time ha.s come when the

work should be taken up on a larger and more inten-

sive scale with the support of the actual producers, who
should evince a definite desire to improve the

conditions of their colonies, b}- showing how to make
the utmost of such facilities as they po.ssess.

SUGAR INDUSTRY.

PRODUCTION OF SUGAR IN INDIA.
In connexion with the supply of sugar during the

uc.xt few years, and in view of the importance of the

question fi-om a West Indian standpoint, the following
notice of the position of the Sugar Industry in India,
taken from The Board of Trade Journal, October 1,

1914, will be of interest:^-

The ])ro(luLtif)n of wliite sugiir in India lias been
a matter of .serious .study both by tlie Government of India
and the Ijocid f loveniinents, and as a result of the meeting
of the Board of Agriculture held at Pusa in 1911, progre.ss
has been made on the following line.s:—

A sugar engineer has been appointed, and ha.s been
attached to the Agrieultural Department in the United
Provinces. He has set up a 100-ton factory at Pilibliit,

which has had a .satisfactory year's working, and he has given
technical advice regaiding the erection of two central

factories for the Gorakhpui' district: he has also advised on
several projects for the starting of similar schemes in other

districts of the I iiited Provinces. Farms have been opened
at Nawabganj and Shahjehanpur in the United Provinces,
and one in the Tirhoot Division of Bihar, for the introduc-

tion, survey, and testing of new canes. In Burma a sugar-
cane experiment station has been ojjened in the area com-
manded by the Mon canal. In the Kanu'up district of

As.sam im{)ortant work has been done in locating and survey-

ing .several blocks of 10,000 acres suitable for sugar-cane,
and on a portion of this area a preliminary experiment is

being undertaken by the Local Government in the growth
of cane with the aid of steam tackle, with the object of

encouraging enterprise on a large scale. A block of 4,632
acres of land in the Central Provinces has been leased to

a t'awnpore gentleman with a view to the formation of

a company, and a cane-breeding station for the production
of new canes has been started at Goindiatore. The first year's
work resulted in over 2,000 new seedling canes being selected.

In Bihar eight central factories have in recent years
been erected, with a crushing capacity of some 24,000 tons

of cane a day. The erection of two or more factories is in

contemplation. At Bubnowly, in the Gorakhptu- district of

the United Provinces, on the borders of Bihar, a central

factory has been .^et tip with a capacity of from 400 to

600 tons. The production of sugar in Bihar is paying, and
an extension of the industry is likely, conditions in this tract

being favourable to the development of the central factory

.system. The sugar-cane crop of India in 1913 gave a yield
of nearly 2,600,000 tons, to which the production of j)alm

sugar, estimated at 480,000 tons should be added; the

tone sugar crop compri.ses about a qiiarter of the world's

Ciine crop of 9,-500,000 tons

CANE SUGAR'S OPPORTUNITY.
One ett'ect of the [n-esent war, which nuist greatlj' affect

the West Indies, is the partial paralysis of the beet sugar
industry on the Clontinent of Europe. According to the

International Sinjar Journal , September 1914, it is a forgone
conclusion that this year's beet campaign in Europe will be

very restricted. In Belgium there can be none. The part
of France, where the beet sugar industry chiefly flouri.shes,

is the theatre of war; so that France will hardly have any
sugar available for export. In Germany and Austria, though
most of this year's ci-op may not be destroyed by an invading
army, yet considering the huge drain their army drafts must
make upon available labour, it is likely that they too will only
be able to fill their home markets; and even if there be a sur-

plus it would be difficult to place it on the world's markets
without great risk of capture. It may be noted, however,
that Dr. Prin.sen Geerligs, in the Louisiana Planter

(September 26) writes from Holland to the effect that

Germany may have a large surplus which, if not export-

ed, is likely to deteriorate owing to the difficulties of

storage due to the scarcity of bags consequent on army
requirements, and the prohibition of the importation into

Germany of jute.

Consid(;ring that the abovementioned countries,

according to the International Sugar Journal, accounted

for 1,366,947 tons of the total of 2,1.36,190 tons

sugar imported into the United Kingdom in 1913, it is

evident that the other beet-sugar exporting countries of

Europe can hardly make up the deficiency. WTiether

Holland will di.spose of her surplus to Germany is still a mat-

ter of conjecture, while verj- little of Italian sugar comes to

England even if there is much to come. Russia alone is left,

and her output, even supjiosing that the war conditions allow

of the full harvesting and manufacture of her beet crop,

cannot go very far in filling up the deficiency, apart from

the difliculties of being able to ship her prodnce from the

Black 8ea. It is clear then that the United Kingdom will

have to depend during the war on the world's supply of

cane sugar. That the Government is aware of this fact is

shown by the steps they have taken. They have purchased

100,000 tons of Mauritius white sugar; they have arranged
that Briti-sh Guiana shall supply them between now and

Christmas with 60,000 tons; and it is stated that they have

also purchased 250,000 tons of -lava and 60,000 tons of

.lamaica sugar. Further, a Eoyal Commission on Sugar

Supplies has been appointed, whose task is to find out the

best means of keeping up the stock of sugar during the war.

Now this paralysis of the beet sugar industry on the

Continent nmst evidently prove the best opportiHiity of

strengthening the position of cane sugar in the markets of

the world that has occuired for many a year. Even if

the continental producers are able to resume their output
in 191-5, it will be no easy task for all of them to regain the

British market. And the more protracted their enforced

inability, the harder will be the task. It is therefore proba-

ble that a new arrangement of the sources of sugar supply
will follow the war. The nature of this re-arrangement ^vill

depend largely on those who make the most of this oppor-

tunity. Another factor in the re-arrangement of sources* of

sugar supply acting for the benefit of the cane-growing

tropical colonies, may he 'Imperial Co-operation'. The gifts

of cane sugar to the Imperial Government by several of the

West Indian colonies and by Mauritius may help to foster

this sentiment to their lasting benefit.
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FRUIT AND FRUIT TREES.

THE VANILLA INDUSTRY IN THE
SEYCHELLES.

The crop of vanilla for 1913 was even lower tlian that

for last year and the lowe.st on record since 1895. It

amounted to 11,264 lb. of a declared value of Rs. S.5,697 or

about 10.«. 3id. per It). The prices are good after having
been as low as ix. .'W.

jx-i-
lb. a few years ago, and these

higli prices have induced ])lanterw to resume vanilla culture

which had nearly been abandoned during the years of

drought between 1904 and 1911.

Under the influence of a good rainfall from November
1911 until now (March 1914) vanilla vines are showing very

good growth, especially in those localities where manuring
with alternate layers of lime and earth following heavy

mulching with dry weeds is adopted.

ilany complaints were maile in times of drought about

insects attacking vanilla vines, roots or pods, causing the

death of the plants. At present no such complaints are

heard, and vines of excellent growth are seen everywhere

Howering and fruiting abundantly, in spite of the myriads of

ants which crawl upon the vines at the time of flowering
in search of juice excretions where a few scale insects

happen to congregate. The.se are sheltered by the ants from

their natural enemies by structures very often made of the

'.sooty mould' found in the neighbourhood on the vanilla props
attacked by scale Vjugs. It was long thought that the ants

were causing the destruction of vanilla flower buds, but plan-
ters now realize that the ants are not injurious, having seen

vines infested with ants flowering luxuriantly luider the

influence of good weather conditions, and pnxlucing in some
cases as many as seventeen l>unches of pods on the same vine.

The vanilla vines planted in many localities since 1911

(November) have not yet conie into bearing. The weather

during the year under review (1913) having been propitious,
better crops are anticipated in the near future. However,

vanilla, which was introduced into Seychelles about fifty

years ago, has been planted all over the colony, but the vines

no longer grow- as well as formerly on soils which have been

devoted to the same plant for such a long time. The question
of manuring has lieen taken up by a few prominent planters
with marked success, and a new and complete set of experiments
is being arranged at the Botanic Station in order to help

planters in the selection of the cheapest and most efficient

manures.

It is also contemplated to carry out a set of tield trials

on .fT,-acre plot on an estate near Government House newly

acquired in order to determine the best shade trees for vanilla,

the best props for growing the vines, the best time for

pruning, the best physical and bacteriological conditions of

the soil, and the best method of irrigation and of .selecting

vines to be used as cuttings. (Annual liepin-t nn Jli/riculture

and Croirn Land,', Seychelles, 191.3.)

COPRA IN CEYLON.
Those interested in coco-mil cultivation will doubtless

read with interest the following remarks on the actual cost

of making copra in Ceylon, taken U-nm Tropical Life,

June 1914.

It costs in Ceylon on a well-managed estate 12Ss. a ton

to produce copra, of which expense half is incurred in

manuring the palms. During 1913 copra realized an average

price in Ceylon of £25 12s. a ton. The profits .seem good.
Another fact of interest is stated in the same article. After
a good year of rain 4,396 nuts are sufficient to make a ton

of copra, while a less rainj- year can increase the nuudier

required by 15 per cent.

In the issue of the .same journal for September 1914
there is a striking account of the spoilage of copra on a large
scale in the hold of a stranded steamer on the coast of Luzon.
It was foun<l that bacterial action was taking place through-
out the mass of copra, resulting in the production of a large
amount of hydrogen sulphide. The corrosive action of the

free acidity produi'ed is shown by an illustration of its ertects

on tlie lu'onze propeller shaft of one of the ship's launches. It

is probable that many instances of the deterioration of copra
in transport are repetitions of the above conditions on a small

scale. The rate of bacterial action depends upon the care

used in preparing the copra, and the degree of moisture

present. With carefully dried copra the deterioration due to

bacterial energy will be much reduced, though it can hardly
be avoided com[)letel}' until more satisfactorv sterilizing
methods of prcpav.ition are generally employed.

MANURIAL EXPERIMENTS WITH
COCO-NUTS IN NEVIS.

(.)ii the |irincipal cjco-nut estate in Nevis the trees

continue to thrive, and are bearing well. During the quarter
ended Septendier 30, 1914, 16,000 nuts were shii)ped, and
a large numbei- is being germinated to be planted on
a neighl.iouring estate. Some idea of the importance which
is attached to the prospects before coco-nut cultivation in

Nevis can be got from the fact that a series of manurial

experiments are l)eing carried out on the property first

referred to, under the supervision of the hical I)epartment i)f

Agriculture. Those interested in coco-nuts will no doubt be

glad to lie in receipt of information concerning the plan that

is being adopted, and will await with interest the results that

will lie olitained in due course.

There are eight experimental plots, each i-acre in area,
anil there are twenty-eight trees in each ])lot. The series

is as follows:—

Plot 1 is the (-(jntiol ]ilot.

Plot 2 received as manure 8 estate Ijaskets of pen
manuiv |ier tree.

Plot 3 received as manure 8 lb. of tankage per tree.

Plot 4 received as manure 8 Dfi. of basic slag and 4 lb.

of sulphate of potash per tree.

Plot 5 received as manure 4 fi). of sulphate of ammonia

per tree.

Plot 6 received as manure 4 lb. of sulphate of amm )nia,

8 B). liasic slag and 4 B). of sulphate of potash per tree.

Plot 7 received as manure 8 Db. Ijasic slag per tree.

Plot S recieved as manure 8 K). of cotton-.seed meal

per tree.

The manures were applied on July 30, and the nuts on

the trees in each jjlot were counted and the numbers recorded.

The experimental plots are visited once a month by the

Agricultural Instructor for the purpose of counting and

recoiding the dry mits which fall frr)ni the trees.

In connexion with these experiments reference may be

made to manurial trials with coco-nuts condiu-ted in t_'eylon,

an account of which was published in the Ai/ricultural ^eins

for September 12, 1914.
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THE JABOTICABA.
It is generally known that almost all the fruits culti-

vated ill the West Indies are exotics, having been introduced

since the colonization of these islands from some other parts
of tlie Tropics. In later years the introduction of hitherto

uncultivated fruit trees has been carried on in the Botanic

Gardens in ditferent islands, noticea1>ly in Dominica, where
the much esteemed durian

( Darin :ihethinm) and niangosteen

(Garcinia manf/nstana) from India have successfully fruited,
and where the litchi {Neplieliuin. litchi) from southern China
is now growing. Other tropical fruits, highly appreciated in

their native habitats, may perhaps be naturalized in the West

Indies, the produce of some of them even becoming a profit-
able export in the future. One of these is the jaboticaba,

pronounced zha-bu-ti-ca-ba, (Mt/rciaria cauliflora) of Brazil.

Mr. Wilson Popenoe, of the United States Department of

Agriculture, tlescribes this interesting fruit tree in an article

in the Journal nf Heredity, from which the f<;illowing remarks
are gleaned. Apjiarently, lioth from the illustrations accom-

(lanying the article, and from the description, the tree, which
attains a height of 35 feet, is most ornamental, not only
from its symmetrical head of dense foliage, but also from
its habit of producing its deep purple grape-like fruit upon
the trunk of the tree from the ground np, ar.d all along its

branches. When heavily laden, the tree is a curious and
beautiful sight. This habit of producing fruit on old wiiod

is not unconnnon among other trojjic trees, as for instance

the cacao and the calabash. The Howere are very like those

of the guava, lioth being of the same order (Myrtaceae). The
firuit resemliles the grape, not only in colour, but also in

consistency and taste, especial!}' in the superior varieties; the

skin, however, is considerably tougher, containing a large
amount of tannin. The tree produces under favourable

conditions several crops a year, e^•en when there is scarcity
of rain. It seems to prefer a deep rich soil, although it is

said to succeed in almost any .soil, at elevations from sea-

level up to 3,000 feet or more. A\'hen planted, room for

a spread of at least 30 feet should be allowed to each tree. In

Brazil it is exclusively propagated l>y seed^ but as Mr. Popenoe
points out, to perpetiTate choice \arieties some form of graft-

ing should prove successful. The fruit is greatly esteemed

by the Brazilians, and is all consumed in the local markets,

fetching 50c. per kilog. (about Is. per B>.) in Rio .Janeiro.

An excellent jelly is also made from it. The fruit is sent to

the market from the interior packed in a most primitive way,
usuallj' in the ordinary kerosene-tin liox, known so well in

the West Indies, without any ])acking material whatever, the

result being.that a great proportion of the fruit is crushed or

bruised. If smaller packages were used, and some care taken

in the packing, the jaboticaba might be shipped to consider-

able distances, the toughness of its skin and its keeping

qualities giving it the advantage probably over a fruit like

grapes, which, as is well known, can be transported safely.

This tree might succeed in the West Indies, or at least in

some <if them; and although its growth is slow, .six or eight

years being reijuired for it to con.e into bearing, yet if the

older colonists had allowed such a consideration to have

weight, the preseTit generation would have been badly otf for

fruit trees.

Increased Wheat Production in the Do-
minions.—One of the matters brought into prominence by
the present war is the (juestion of an adequate supply of

cereals. As was noticed in the last number of the Ai/ricul-

tural News, the Board of .Vgriculture and Fisheries has been

impressing on farmers in Great Britain the duty of increasing
the acreage umler wheat; and jiractiially the same advice

has l.ieen given to the farmers of the Dominions of Canada
and New Zealand, by their respective Ministers of Agriculture.

The Af/ricultur'il Gazette of Canada, .September 1 914,
Itrints a message to the farmers of Canada, signed by the
Minister of Agriculture, the Hon. Martin Burrell,

'

some
sentences of which are hei-e ipioted:

—
'Britain needs more than men, she must have food,—

food this year and food next year.'
'Canadian farmers, who by extra effort enlarge their

wheat and other crop acreages, will be doing the best thing
possible to strengthen the Empire in its day of trial.'

In The Journal of Agriculture, August 20, 1914, pub-
lished by direction of the Right Hon. W. F. Massey, P.C,
the Prime ^linister and Minister of Agriculture of New
Zealand, he makes an appeal to the farmers of the
Dominion to make arrangements to grow as much cereal

jjroduce as possible, so that New Zealand may be able to do
her shai'e towards providing against the probable world-wide

shortage of breadstutis. The following is the concluding
sentence of the appeal:

—
'I ask the patriotic farmers—and that means all the

farmers of the Dominion who have suitable land—to at once

put the necessary operations in hand, with a view to growing
as much as possible of wheat and oats, thus giving to the

Empire what may prove to be extremely valuable assistance.'

Alleged New Varieties of Coflfee.—Coft'ee culti-

vation to any large extent has idmost ceased in the smaller

West Indian islands. A hundred years ago however it was

largely and profitably grown in Dominica, especially in the

Soufriere district. Lately a communication has been received

by the Commissioner oi Agriculture, from the British Vice-

Consul in Guadeloupe making enquiries as to a particularly

vigorous variety of Coffea arabica, suitable for cultivation on

exposed hillsides, which was stated in a book on Trinidad

by M. deVerteuil, to grow in that district, and to be known
as 'Soufriere coffee'. The Curator of the Botanic Station in

Dominica has failed to identify any such variety. He
suggests that the vigorous specimens, noted by M. de
Verteuil growing ki the situatii>n described, were probably
plants growing in rich pockets of soil upheld by rocks, while

the enfeeliled plants around them were on soil liable to be
washed away by heavy rain. Enquiries were also made by
the same gentleman as to a variety of coti'ee said to be culti-

vated in Brazil under the name 'Carnillon'. On referring
this question to the Director of the Botanic Gardens, Rio de
Janeiro (Dr. WiUis), he has replied that no such named

variety is known by his office to be grown in Brazil.

The result of a dynamite experiment conducted in Kuala

Lumpur, as reported in the Apricultural Bulletin of the

Federated Malay States, June 1914, will be of interest.

Three rows of rubber, running the length of the field wore

selected, one row- being treated with dynamite while the other

two acted as controls. In the dynamite plot the average
increase of girth, after a period of seven months, amounted
to 2'56 inches, while in Control No. 1, the increase was 1'81

inches and in No. 2, D62 inches. It is not stated definitely

that the excess in girth increase over the control plots was

absolutely due to the effect of dynamite, but as the area in

which the experiment was conducted shows more i:ir le.ss

uniform growth throughout, it would appear that the exjslos-

ives had good effect. Whether this treatment is profitable

will depend on how long the beneficial effect lasts.
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the tenden<-y to ilevelnp new \ai-ieties by mutatinn whicli

chmiicterize.s Oenothera La-marckiana. There is a further

parallel in the fact that in both cases very similar, if not

identical, new characters come into expression at dififerent

times and in difterent places. An example of this phenomena
in Egyptian cf>tton is afforded by the Xiibari and Yuma
varieties.

If the tendency to produce mutants is a result of remote

<ir cnniplex hybridization, the mutability of Egyptian cotton

might be accounted for upon either of the following grounds:

(1) the sn|(posed hybrid origin of the type as a whole, or

(2) later crossing with other types of cotton.

Ever since mutation V>ecame recotrnized as a factor in

the breeding of Egyptian cotton, the following methods have

been followed in Arizona: (1) recognition and isolation of

desiral)le mutants: (2) selection and comparison, on the pro-

geny-row basis, of those individuals among their progeny
Avhich e.xpress most fully the desirable characters of the new-

type: (3) elimination from the seed-increase fields, jireferably

before blossoming liegins, of the aberrant and otherwise

undesirable individuals. {Journal of Agricultural Research

f..r -Tuly li)14.)

ABSORBENT EARTHS.

In ronufxion with the article that appears on this page
under the heading Boiler Covering, the following note on

the origin and composition of, and commercial demand for,

siliceous earths may prove of interest. The information has

been obtained from two sources: (1) a paper by A. .J. .Jukes-

Browne and Prof. .J. 11. Hairison on the geology of Barbados

{Quarterly .Journal of the (leological Society, Vol. XLVIII,
Part 2, 190, p. 170); and (2) Diatomaceous Earths

(Kieselguhr) and Theii Utilization (Bulletin of the Imperial

Institute, Vol. III. 190.-), p. .Sf<).

.Siliceous earths, known in various places under the names

Infu.sorial, Radiolarian and Diatomaceous (Kieselguhr) earths

are widely di.stributed throughout the world, though the

most important deposits, commercially, are tho.se that

occur in Oerrnany. In Barbados, according to refer-

ence (1) noted above, there are 'some beds consisting of

77 per cent, of organic silica with only 0'3.5 per cent, of

calcareous matter. These are the well-known infusorial oi-

radiolarian earths, composed almost entirely of siliceous

organisms^radiolaria, diatoms and sponge-spicules, the'

broken debris of these remains forming a matrix in which

more perfect specimens are scattered. Associated with these

beds are layers of felspathic and jjumiceous .sand or dust, and

some of them are rendered gritty Ijy the intermixture of such

material. Other beds are so fine, soft, and slightly consoli-

dated, that specimens of them are as light in the hand as

lumps of pumice. Their exposed portions are generally

white, though below the surface they are often yellowish

drab, pink, or streaked with these colours.'

The economic applications of 'infusorial' earth as an

absorbent, e.g. in the manufacture of dynamite and polishing

material, and as a non-conductor of heat, are well known.

A way of applying the Barbados material locally is shown in

the aecontpanying article. Apart from this, the present

European situation might render its exportation jirotitable if

it were found to possess properties superior to those earths

<if a similar nature in Scotland and in the Dominions.

According to the Imperial Institute, the chief ditWculty in

shijiping infusorial earth is the larg'.- Ijulk it cx-cupies in pro-

portion to its w^eight. Kieselguhr has been imported from
Germany and Norway at prices varying from £3 to £,i

per ton.

BOILER COVERING.
A useful non-conducting covering for boilers and steam-

pipes can be made from Barbados infusorial earth, the use of
which is calculated to result in considerable economy in
steam and fuel. This infusorial earth can be purchased in

quantity in Barbados through the usual commercial channels
at a cost of about fS'-tO per ton.

In order to u.se infusorial earth for this purpose a suffi-

cient quantity is allowed to soak in water for several hours,

preferably over night; the exce.ss of water is poured off,

leaving a mixture of infusorial earth and water of a consist-

ency convenient for working. To this a mixture of shredded
coco-nut fibre and shredded felt is added in sufficient i|uan-

tity to hold the mass together in a sort of plaster, and the
whole is well worked to mix it intimately.

The boiler or steam pipe to be coated is prepared by
being well scraped to remove rust and dirt, and is then

painted over with a coating of red oxide of iron paint and
allowed to dry.

If a number of strands of barbed iron wire are wrapped
round the boiler or pipe they att'ord an excellent hold for the

coating, and enable it to adhere better.

The boiler or pipe being thus prepared, it is washed over
with a mixture of infusorial earth and water, of about the

consistency of thin cream, and' the covering mixture is then

applied in thin layers uniforndy over the surface, successive

layers being put on until the coating is l.V to 2 inches

thick. Each layer should be allowed to dry partially before

the next is applied.
In the case of a Hanged pipe, it is generally found best

to cover the pipe up to the level of the flanges, which should,

however, not be completely covered, otherwise it is ditficidt

to find them should it become necessary to eflect repairs. After

the last layer of coating has been applied, the whole surface i.s

washed over with a mixture of infusorial earth and water,
similar to that mentioned above. This serves to till any
holes or o'evices, and gives the exterior a smooth, neat

appearance.
If desired, a lagging can be placed over the coating. This

lagging or final covering may be either fine galvanized wire

sjauze, canvas, or good sacking.
It ha:> sometimes been remarked that w^hen a coating of

this kind has been removed, the iron surface that has been
covered has a, rusted appearance, and fears have been expressed
that the surface has been corroded. Experience has shown
that if dear, riiaterials free from salt are used, no corrosion

takes plac(- from this form of covering.

At a meeting of the Board of Agriculture of Briti.sh

("iuiana, held in Ge<irgetown, Demerara, on October 16, 1914,
I'rofessoi- Harrison informed the Board that the Veterinary
Cfimmittee had reported a very severe outbreak of swine
fever on thi- East Coast. The Board had taken what steps

rtiey could to restrict this pest, and from all they could learn

they had been fairly successful. The Professor, accompanied
by Mr. .V. Seton Milne, Government Veterinary Surgeon,

proposed to visit the district in the following week to ascer-

tain whether the disease has been stamped out or not. Pro-

fessfn- Hi.rrison also reported that the Colony is now free

from the disi^ase of mal de caderas, the animals affected

lia\ iiig either died or been slaughtered. (The Daily Arfjosy^

Demerara, October 27, 1914.)
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in thi.s number consists of a di.scus-

sion of agricultural development possible to the West
Indian colonies, if existing facilities, which are indi-

cated, are sufficiently appreciated and made use of.

Notes on the sugar industry, on page 3.53,

include an account of recent development in sugar

production in India, and an article entitled Cane

Sugar's Opportimity, which discusses the effect of tin-

war in Europe on the beet and cane sugar industries.

Insect Notes, on page 358, present an account

of the uses of naphthalene as an insecticide, showing
the vays in which it may be employed, and mentioning
the safety and cleanliness of this substance.

The vanilla industry in the Seychelles forms the

subject of an interesting article under Fruit and Fruit

Trees, on page 3.54, and an account of a new fruit tree

in Brazil, the Jaboticaba, is given under the samo

heaciing.

Fungus Notes, on page 3G4, present an account of

the black root disease of limes, which has been the

subject of special investigation by the Mycologist

during his recent visit to Dominica, and which appears
to be of serious impiirtanee to lime growers in certain

districts of that island.

Publications ot the Imperial Department of

Agriculture.
Two numbers of the Pamphlet Series of the De-

partment's publications are noted below. One of these.

No. 76, has recently been issued and distributed, the

other. No. 74 is now- ready.

Pamphlet No. 74 is entitled Cotton Cultivation in
the West Indies. This is a pamphlet of nearly 120

pages. In its scope and mechanical preparation it

follows closely the pamphlet on Lime Cultivation, which

appeared as No. 72 of the series.

This cotton pamphlet presents a complete accoimt

of the histor)' of cotton cultivation in the West Indies,

including its revival and development during the past
thirteen or fourteen years.

The chapter on botanical notes presents inter-

esting information as to the origin nf the species or

\ ariety of ct)tton now known as Sea Island, and includes

also discussions of such subjects as habit, duration,
de\ elopment of the fibre, transpiration and gniwth, and
hrat poisoning.

In the following chapters on cultivation, picking
and sradino'. examination of seed-cottim and lint, and
seed selection, a general survey is gnen of all the

processes connected with the production of the crop,
and its preparation for market, as well as of those lines

of work \\hich are necessary to maintain a particular
strain at its best. This portion is well illustrated from

photographs taken by Mi: W. N. Sands, Agricultural

Superintendent, St. Vincent.

The succeeding chapters are those on the

insect pests and the fungus diseases of the cotton

plant: these also are abundantly illustrated. The

pamphlet clDses with an appendix containing useful

intiiruiation tabulated for easy reference.

The pamphlet has been prepared by Mr. W,
Nowell, D.I.C., Mycologist on the staff of this Depart-
ment, and may be obtained from the agents for the

publications of this Department, price OcZ., post
free lid.

Pamphlet No. 75 which has recently been issued

tleals with the sugar-cane pests of the Leeward Islands.

The older and better known pests of sugar-cane
are briefly mentioned: the newer and less known
forms being treated at greater length. Among the

latter, the grey weevil ( E.cophtltalmus esuriens) is

prominent. This insect, though long and well known
as a common insect; has only recently been recognized
in its true light as a serious pest. Unfortunately this

weevil is known to many as a hard back, which results

in confusing this injurious species with the harmless

{Ligyrus tumulosus) and the brown hard backs, which,

though jjests, attack plantN in a somewhat difleirnt

manner.

Exophthahnus eauriens has been almndant

during 1914 in St. Kitts, Antigua, and Montserrat,

the adults being s^en in great numbers amongst the

foliage of cotton growing near canes and lime trees.

The grubs are root bt)rers of sugar-cane: they attack

roots of lime and other trees, and sometimes probably
also cotton roots. This insect is closely related to the

hJarbados root liorer'of sugar-cane, Diaprepes abhre-

viatus, as shown by its similarity of structure and habit.
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The brown hard backs are also important new
pests. That of St. Kitts, Lachnostema imtruelis, is

a small insect, which occurs abundantly in the soil of

cane fields. The actual damage by these insects is not

yet known, but fi-om the numbers in which they occur
and the tact that the gi-ubs are roqt feeders, it is

believed tihat it is considerable.

Thebi'own hai<l back of Antigua, iac/inostema sp.,

is similar in colour to that of St. Kitts, but is larger.
It is known to be a serious pest of Indian corn and
several other crops, and to damage sugaa'-cane to some
extent, probably more than planters realize. Its fond-

ness for Indian corn, and the ease with which grubs
can be collected fi-om the soil at the roots of corn

plants, lead to the suggestion to use this crop as a trap
for th<- insect: and <lirections are given for carrvincf out
the suggestion.

The pamphlet, which is fully illustrated, is by
Mr. H. A. Ballou. M.Sc, Entonicjlogist on the Staff df

this Department. Price Orf., post free 7if7.

Irrigation in Italy.

The benefit of irrigation to agriculture in countries

of irregular rainfall, such as are many of the West
Indian islands, is obvious: but the initial expense of

irrigation works is in many instances a hindrance to

their being undertaken. The main points in an
abstract of a paper by Professor Luigi Luiggi, D.Sc.
M.I.C'.E., read before the Engineering Section of the

British Association in Australia, which is given in the

Journal of the Royal Society of Arts (f)ctober 2,

1914) may be of interest.

The Professor points out that all tra\ellers are

struck by the beautiful orchards and vegetable gardens
of Italy, especially tho.se of the fertile valley of the

Po. But, he says, the.se could not exist without irriga-
tion, because the land during the five to seven months
of the hot sea.son i-eniains generally without a drop of

rain, while during tht' winter months many regions
would be flooded by torrential rains.

()wing, however, to the work of the hydraulic

engineer, and- the industry of the agricidturist, the

plains of Lombardy, which would nattn-ally lie waste
and barren, are transformed into most fertile meadows
and orchards, by legulating the natural water-courses,

impounding surplus water in reservoirs, and then

distributing it over the land at the proper time.

When only small tjuantities are required, as for

orange groves or gardens, the water is generally raised

frfiin subsoil wells, either b}- rotary pumps mo\ed by
animals, or more modern and efficient centrifugal

pumjis worked by oil or electric motors. The cost of

this in Lombardy is from 4k/. to lU. per 1,000 gallons.
Yet the benefits are such that this high expenditure
is justified, a good orange grove giving a levenue of

from £8() to £.54 per acre.

For irrigation on a large scale, recourse is had

to storing up the rainfall, the average of which, in Italy,
varies froin :5(i inches in the North to 1.5 inches in the

South, in reservoii-s. These vary in size from the modest
cistern of a few hundrdl cubic metres in capacity to

large artificial lakes formed in some valley of the Alps
or Apennines by dams.

The water fr<pm all these artifical reservoirs is

generally used first for motive power, and afterwards
distributed b\- means of canals, at the price of about

\d. to Ul per 1,000 gallons.
The State considers it a duty to assist all these

undertakings, for the reason that irrigation either
renders land—of little value and almost sterile—capable
of remunerative culti\ation, or increases the value of
huid already cultivated. In either case the land be-
comes capable of sustaining an increased population.
The large emigration of its agricultural labourers is not
Ijeneficial to Italy, any more than it can be to any-

country. So, to artord more possibility of work at home
to that class, the State encourages irrigation b}' granting
subsidies to such undertakings, at least during the first

ten to thirty years of their working, all the works so

subsidized becoming State property after ninety-nine
years.

The conclusion is that irrigation is very beneficial

to the farmer, when he can get water at the rate of lis
to 17s. per acre per year, but that, without a State sub-

sidy for the first thirty years, it would not pay the
administi-ation. The State, however, reaps the great
benefit of the increased welfare of its citizens, and their

conseqtient greater ability to contribute to the revenue.

With(_)ut irrigation Italy could not feed two-thirds of
her present population; with extended irrigation she-

hopes to feed in thirty years time a population of fifty
or sixtv millions.

Camphor.
The camphor market, according to the Bidletin of

the Fi'ilerated MaUnj States (June liU4), is largely
controlled by the Japanese output, the only serious

rival being the synthetic article manufactured in the
United States and in Germany. The price of Japanese
camphor for some time has been from 1.35.«. to 142.f. 6d.

per cwt. It is said that the manufacturers of the

synthetic camphor in the I'nited States have been able

to turn out this pro(hict with fair profit on the basis of

the prices obtained for the Japanese, while in Germany
it is stated that synthetic camjihor has been put on
the market at a cost of production of 80s. per
cwt. The continued success of this synthetic pro-
duct depencls, howevei', on the cost of the raw

niaterial, tm'pentine, which shows a tendency to rise,

unless some other raw material can be found. Plant-

ing new camphor trees, to compensate for the loss of

those cirt down, is being carried out on a large scale

in the Japanese islands, but the return does not seem
to be financially a great success. Experiments are being
made in the distillation of the leaves of the camphor
tree, not only in Japan, but also in German East

Africa, Ce3don anfl C'alifornia, with a prospect of

moderate returns. In ca.se of a very high rise in the

piice of turpentine, the manufacturers of synthetic

camphor might perhaps find a raw material in the

resin of some West Indian trees of the Order Teribin-

thaceae, such as various species of Bursera and

Amyris.
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INSECT NOTES.

NAPHTHALENE AS AN INSECTICIDE.
Xaphthalent.' is one of the liy-pnxlucts olitaiiied in the

-^listillation of coal tar. It has been long known as an insect

vepellant, and some of its uses are very familiar to nearly

everyone. It may be of interest, however, to bring together

a brief account of several ditterent ways in which it may be

employed.
The Ijest known use for naphthalene is for the protection

of stored clothing, books, insect collections, and museum

.specimens. Clothing such as woollen garments, feathers, and

furs are protected from moths and beetles by being packed in

tight boxes, or securely wrapped in parcels covered with paper,

cotton, or linen cloth, iloth Ijalls, naphthalene flakes or

crystals, freely used in such bo.xes or parcels, give good

protection, the insects lieing reyielled by the smell of the

na])hthalene.
1 looks which are kept in closed bookcases may be

protected to a large extent by scattering flaked naphthalene

freely on the shehes, behind the books, and on and between

the liooks themselves.

Insect collections should be kept in tight boxes;

naphtlialene flakes in the bottom of the boxes, or moth

balls on pins in the corners of each box, will keep out

insects and mites which are destructive to stored insects.

iloth balls can be fixed on pins (juite easily. An ordinary

pin heated in the flame of a lamp or candle can be forced

through the moth ball by means of pliers or forceps, and

when it cools tlie naphthalene will set firmly round it.

As a remedy to be used against cockroaches, naphthalene

is not so well known. In the A<i>icultural News for Sep-

tember 27, U)1.S (Vol. XII, p. 314) a note appeared giving

an account of good results obtained from the use of a mixture

of equal quantities of naphthalene (finely pmvdered) and

I)oracic acid. This mixture was plentifully sprinkled in

places frequented by cockroaches. The insects were greatly

reduced in numbers after the second application, which was

made after an interval of two weeks.

The use of naphthalene for freeing a house from an

infestation of fleas was noted in the Agricultural Newi for

May '.),
1914 (Vol. XIII, p. 154). In this case a 'new hou.se

was seriously infested before being inhabited. Naphthalene
to a depth of 2 or -3 inches was put on the floors of one or

two rooms, and after twenty-four hours was swept up and

put into the other rooms and passages of the house, until all

were so treated. The fleas were all killed out.

Naphthalene is also very useful as a dry bath for dogs
.-and cats infested with fleas. The insecticide in a very finely

pondered condition, or in the form of flakes, is rubbeil into

the coats of the dogs or cats, and the fleas aie rapidly driven

out by it. They fall to the ground in a stupefied condition;

if the operation is carried on over a sheet of cloth or

strong paper, and the naphthalene is freely used, the fleas are

killed by continued contact with it, and it can be taken up
and used over and over again.

The naphthalene has no disagreeable or deleterious ettect

oTi the animals, and does not leave any disagreeable smell in

their coats after the application. Dogs treated with naph-

thalene in this way remain much freer from fleas than when

the control of these insects depends on ordinary washing and
"*

|)icking'.

Naphthalene has recently been used with success in the

prevention of insect attack on stored grain. In India (see

Agricultural Journal of India for .January 1914) an inter-

esting series of experiments was published, which showed

Ihat this substance gave a thorough protection to stored

maize over a period oi thirteen months. The grain was'

placed in cylindrical bins, about 6 feet deep by .S feet

in diameter, each bin holding about 40 bushels. The

charge used was 1 D). per bin, divided into four lots of

\-%. each. These were enclosed in bags made of cloth

with open texture, and were placed at e(|ual distances from

the liottom to the top. The bins were tight, and were

tightly covered. At the conclusion of the trials it was found

that about one-half of the naphthalene still remained in the

bags.
The results were very satisfactory, and indicate that

)iaphthalene used in this way provides ett'ective protection for

stored grain.

Naphthalene is very useful in the preparation of emul-

sions of oil in soap solutions, in making spray mixtures for

the control of scale insects.

The peculiar property possessed by this material of

bringing abciut an easy and perfect cond^ination of oil and

soap solutions was discovered by Mr. H. H. Cousins some

years ago when connected with the Eastern Agricultural

College at Wye, England. Mr. Cousins prepared a mixture

to which he gave the name Paranaph, which was composed
of soft soap, naphthalene and kero.sene oil. This was success-

fully used against' insect pests on plants; and later, in

.Jamaica, ilr. Cousins applied it also to the destruction of

ticks on cattle, fleas on dogs, and other similar purposes.

Mr. H. Maxwell-Lefroy prepared a mixture of whale-oil

soap and Barbados crude oil
(
West Indian Bulletin, Vol. Ill,

p. 319), applying Mr. Cousins's principle of using naphthalene
to bring about the combination of the oil and soap. More

recently, Mr. J. C. Moore of St. Lucia has applied the same

methods to the preparation called Scalo, which is a mixture

of whale oil soap, kerosene and naphthalene. (See Agricul-

tural A" /'.». Vol. XIII, p. 282.)

Naphthalene is sold in Barbados at retail, at the rate of

\s. per lb., and in quantity at 7 id. per lb. In England and the

United States the price is of course lower, but even at the

rate of 1\d. per lb., it is a very cheap material to u.se for the

several purposes mentioned above. It possesses advantages

over certain other substances for which it might be used as

a substitute, since it is ea.sy to handle, clean, and not

dangerovis either from being poisonous or highly inflammable

or explosive in character.

Onion Growing in the Virgin Islands.—A
cojjy has been receixed of a circular entitled The Onion

Industry in the Virgin Islands, which has recently been

issued from the E\pei-iment Station, Tortola. This leaflet

has reference to the present conditions of onion growing in

the Presidency, where seedlings are raised on a considerable

scale by the Agricultural Department, and sold to the

peasantry. The local market for the onions so produced is

either Tortola, or St. Thomas, the neighbouring Danish

colony. The circular states that most of the onions con-

sumed in the Viigin Islands are imported. This would .seem

unneces.sary in view of the suitability of Tortola for onion

growing, and the i^ttbrts made by the Agricultural Depart-

ment to encoiu'age this cultivation.

The circular under consideration provides practical

information ccmceining soil requirements, cultivation, trans-

planting, su'bseiiuenl treatment of plants, and advice on

onion growing in relation to local conditions. The circular

would appear lo b.- deficient in respect of information on the

sowing of se."di5, and the packing and marketing of onion.s.

It may nevertheless be considered likely to assist and

encourage those cultivators who are intent upon taking up
what promises to be a very profitable industry.
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EXPERIMENTS WITH GREEN MANURING
IN INDIA.

Till' ini|iiirtaiife of green dressing is acknowledged by
every planter. Experiments tlierefore in green manuring,
carried out most carefully under tropical conditions in India,
should lie r>f interest to the readers of the Agricultural Neirs.

The following is an abstract of Bulletin No. 40, issued by
the Imperial Department in India, on Green Manuring
Experiment, 191l'-I3, carried out at the Agricultural Research

Institute, Pusa, under the supervision of Mr. C. M. Hutchin-

.son, Imperial Agricultural I'.acteriologist, and Mr. .S. ililligan,

Imperial Agriculturist.
It is pointed out

'

in the first place, that the decomposi-
tion of plant tissue in soil is carried out by a number of

various organisms, and that it would probably be wrong to

assiime that all soils contain equally the necessary organisms
for this ])rocess. The rapirlity of decay also depends largely

upon an adecjuate supj)ly of moisture for the needs of these

saprophytic organisms. Hence the decomposition of ycjunger

j)lants is more rapid than that of maturer ones under the

same conditions of rainfall. So that any shortage of rainfall

after burying a green leguminous crop would naturally tend

to diminish considerably its value. But apart from an

adequate water-supply, the complete decomposition and
nitrification of the green manure will depend on the proper
aeration of the soil. In the experiment at Pusa, sann hemp
buried in soil in which the water content was kept up to

20 per cent., but without stirring the soil, failed to decompose
after twelve weeks, whereas 16 per cent, of water was suffi-

cient to produce complete disintegration when the soil was
.stirred up once a week.

As the full benefit of green manure does, hcjwever,

depend more upon the presence of moi^^ture in the soil than

upon any other factor, the experimenters at Pusa suggest
a preliminary treatment of the green crop before burying it,

so as to diminish possibly the degree of uncertainty resulting

from entire dependence on weather conditions. The general
method suggested is that the green manure crop should be

cut, steeped in water, and allowed to ferment in heaps, after

which it should be put into the land. It is promised that

the best method of doing this, and the relative cost and value

of such a procedure as compared with the ordinary practice
will form a future subject of investigation.

In conclusion, a warning is given as to superabundance
of moisture in the soil after burying in a green crop. When
too heavy a rainfall has produced waterlogging of a soil

crintaining Ijuried green manure, and there is insufficient

drainage to remove such waterlogging with sufficient rapidity,

an accumulation of toxins may take place sufficient to do

serious harm to the following crop. Hence the necessity

for proper tilth and efficient drainage.

Manganese as a Fertilizer.—A circular has been

received from a local merchant, containing an account of

a new manure called 'Increaso'. This manure, according

to its characteristics as described, would appear to be

a substance containing manganese sulphate. The com-

munication states that large increases have been obtain-

ed from the employment of 'Increase' of, say, about

76 lb. per acre. For example, in the case of rice, an

increase of 34 per cent, of grain and 30 per cent, of straw

was obtained. As regards the nature of the action of this

new fertilizer, it is explained that it is probably indirect,

constituting an anti-toxic agent which destroys the poi.sons

said to be secreted by the plant in the soil. The price of

this manure is $70 per ton

Reference to information oh manganese as a fertilizer,,

tiled at this Office, shows that manganese is likely to be
of some value as a inanurial agent. A u.seful review of the

subject is contained in Circular No. 7.5 of the Bureau of

Soils, United States Department of Agriculture. This refers

to increases that have been obtained, apparently in Europe,
with a large variety of crops. In considering the nature of

the eti'ect of manganese it is said that it is due most prob-

ably to its oxidizing activity, and its influence on the oxidizing

power of plants, micro-organisms, and soil. ilanganese

sulphate .seems to be the best form to use, though the dioxide

has also given satisfactory results in certain places. In

regard to the sulphate, another reference says that the value

of this salt rests with the sulphate, and not with the

manganese, this latter part of the salt being regarded
as actually injurious. Again, other information from

Hawaii, after referring to the great fertility of the manganese
soils in that territory, maintains that the benefit is due to

the improved physical condition of the soil which manganese
has the power to bring aliout.

In conclusion it would certainly seem that manganese-
fertilizers may be regarded as useful catalytic agents, by
which is meant agents which are able to assist in producing
beneficial effects without themselves undergoing any change
or playing any direct part in nutrition. It must be remem-

l>ered, however, that the general value of manganese has not

yet been established, and in certain places, for example in the

Tropics, it may have difterent effects to those produced, .say,

in England. At all events the considerations brought for-

ward in this note call attention to the need for more exten-

sive experimentation. It would seem decidedly worth while

to arrange experiments with a substance like 'Increase' in

certain of the West Indian islands.

Humus in California SoUs.— Humus, which is

produced by the decay of vegetable and animal matters of all

kinds in the soil under certain conditions of warmth and

moisture, is considered one of the most valuable ingredients,
of fertile soils, both because of its physical effect, and because -

of its nitrogen content, which is made available to plants by
the action of bacteria, and also because the mineral elements

potash and phosphoric acid held by it are of value as-

fertilizers.

In a paper entitled Humus and Humus-Nitrogen ia

California State C!olumns, by R. H. Loughridge, published by
the University of California Press, August 2.5, 1914, there

is an interesting statement of the condition of the soils of

that State owing to the presence to a great depth of humus.

The writer .says that the humus of those soils is very gener-

ally derived from plant roots, instead of from accumulations

of vegetable material at various depths as the soil was being
built up. He notices also that the black colour of a soil does

not always denote a high humus content, the colour being

sometimes attributable to the presence of black substances

derived from the disintegration of rocks. The investi-

gations of Professor Lipman show that nitrifying bacteria

are present and active in California soils to depths of

6 feet, and ammonifying bacteria to a depth of 1 2 feet, thus

rendering the nitrogen of the humus available to plants to

those depths.
The fertility and value of the land in California therefore

are not only based upon the nature of the surface soil and

subsoil, but chieHy upon the freedom with which plant roots

are able to penetrate to many feet, and secure moisture and

the abundant food supply that exists at great depths in all

California soils.
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GLEANINGS.

Farmer's Bulletin, No. 87, May 1914, of the Depart-
ment of Agriculture, New South Wales, consists of a series

of large and clear illustrations of the teeth of the horse

in several stages, showing the indications of age obtain-

able therefrom.

From The Sun of Antigua, October 6, 1914, we notice

that, at a meeting of the Antigua Agricultural and Com-
mercial Society on October 2, it was unanimously resolved

that the sum of 20 guineas be given from the funds ^'f

the Societv to the War Relief Fund.

Mr. .1. E. T. Hartley, of .Magdalene College, Cambridge,
who visited the West Indies in 1914 for instruction in tropical

agriculture under the auspices of the Imperial Department oi

Agriculture for the West Indies, has been appointed by the

Secretary of State for the Colonies, on the recommendation of

Kew, Assistant Superintendent of Agriculture in Nigeria.

The working of one of the large central factories in

Cuba, as shown by a report recently received by the Com-
missioner of Agriculture, presents interesting facts. During
1.50 days of grinding 2.36,2.39 tons of cane have been ground,
with an average of 78-.5 tons per hour. The juice extracted

amounted to 78'30 per cent, of the cane, and the sucrose

oVjtained in the juice was 92'46 per cent, of the total sucrose

in the cane. The output tji sugar for the period mentioned
amounted to a total of 174,.524 liags, of which 173,.324 bacs
were first sugar.

The figures relating to the working of another factory
in Cuba are even more striking. The report for one day's

working shows that .0,438 tons of cane were ground on that

day; the mills are in three sets or 'tandems', the average
number of tons of cane ground per tandem per hour

being 79'.5. The extraction of juice amounted to 92-2 per
cent, on the weight of the cane. The figures given are for

the fiftieth day of working, the total weight of cane crushed

during that period being 215,763 tons, and the average daily

output of sugar al)out 460 tons.

From the Veterinary Record, September 12, 1914,
we glean that local anaesthesia is coming more into use in

veterinary practice every year. There are now probably-
few veterinary surgeons who do not employ it. But the
ideal local anaesthetic has yet to be found from a veterinary
standpoint. The writer of the article referred to considers

that urea and quinine, a local anaesthetic of comparatively
recent introduction, is probably the safest. It has, however,
the disadvantage of slowness of action; but on the other

hand, its effects are very j)rolonged, which is of great

practical advantage.

In the Proceedings of the Agricultural Society of

Trinidad and Tobago, September 1914, there is a li.st of

Trinidad snakes which is very usefid for reference. The
writer is acquainted with several other species which have

not vet been determined.

A second edition of an illus'^rated handlififik of Tropical

Gardening and Planting, by H. F. MclNIillan, F.L.S.. F.R.H.S.,
has just been issued. From the synopsi.s of its contents it

seems most useful for reference. The first .-section is on

general cultural uperations, manures, garden tools, and lay-

ing out gardens. The second describes and gives direc-

tions for the culture of tropical and sub-tropical fruit and

vegetables. Section 3 is devoted to the description of flower-

ing and ornamental trees and plants suitable for cultivation

in the Tropics. The fourth section consists (A descriptions of

various economic products of the Tropics, with concluding

chapters on insect pests and other diseases of plants.

The employment of a thin film of oil on the surface of

pools or tanks of water for the purpose of killing mosquito
larvae in such receptacles, is very prevalent in the Tropics.
The Coloni'il Jownal for October 1914, states that the

Government ^'eterinary Surgeon- at Noumea, in New Cale-

donia, asserts that cod liver oil is more efficacious than even

kerosene or petrol. It also keeps off the adult insects for

a longer perifxl, i<i consequence of its slower evaporation. He

finds, too, that cud liver oil has a specific eft'ect on all files,

mo.squitoes, and ticks. A horse smeared with it is relieved

in a few minutes of all the files; and the ticks, so hard to get
rid of from the skin of a dog, are quickly killed by it. The

onlj' diawback to the common use of this oil in the ways
referred to would .seem to be the expense.

Considering that only '21 per cent, of the wfirld's supply
of motor fuel is produced in the British Empire, it would

make a large ditterence in many ways if alcohol could be used.

The immediate question is whether alcohol can advantageous-

ly be used in internal combustion engines in the place of

petrol or other mineral motor spirits. The Co'onial Journal,
October 1914, .states that the Imperial Motor Transport
Committee have appointed a .sub-connnittee to investigate this

question. It is considered that from three to five years will

be required for the investigation, ilanufacturers do not try

to produce a ,suital)le alcohol engine because they do not know
whether alcohol would be available. It would of course be

necessary to provide a cheap denaturant, which would be

satisfactory from an excise point of view without ettecting the

power, and thei'c is. reason to believe that this can be done.

AVlien war broke out, sugars then being sold at from

1
Jrf.

to 2.',d. per B). went up at once to -5'/. and 6rf. per tt).,

but when the (Jovernment fixed retail prices refiners reduced

(juotations; it should, however, be taken into account in

considering pii('es, that just Ijefore the war the best price

fell to the lowest on record (5s. 3d.). The following August

prices show the extent of the rise: Crystallized: Demerara^

good to fine, 31s. to 33s.: Trinidad, low middling to good,
29s. to 30.<.; .Jamaica, middling to good, 30s. Much uncer-

tainty was felt in the market about cacao: on the one hand
much more will come to London, and so tend to bring down

price: iin the other hand there is the general price of fopd-
stutts. Prices in August were fairly steady hut there was

no mai'ket so far in West African cacao. (T/ie Colonial

Journal, October 1914.)



Vol. XIII. No. 327 THE AGRICULTURAL NEWS. .•3().3

STUDENTS' CORNER.

SEASONAL NOTES.
At this time of the year there is not much to be iloue an

sugar estates with regard to the cro]) on the ground. Tlie

canes have attained such growth as to make further cultiva-

tion either unnecessary or impossible. Arrows are beginning
to appear, a sign that full growth has lieen attained. Observa-

tions, however, of value may l:>e made, with greater ease at

this time than earlier or later, on tlie morphology of ditierent

cane varieties. As regards the flowering or arrow ing of the

cane, it is of interest to mark and note which varieties of

cane arrow freely; which varieties arrow early, and which

later. Now also may be advantageously noted the habit of

growth of each variety, whether upright or trailing. The
difference in colour, manner of growth, and appearance of the

leaves in each variety is well worth noting; also, as the canes

mature, the question as to whether they drop the trash easily

or not. Again, the average number of canes in each stool

can be observed. This is evidently practically useful, as it

may give a useful factor for the calculation of yield. This

<|uestion, as all planters know, is ini|)ortant. To be al)le to

estimate the jjroljable croj:t/)f the estate with toleraljle

accuracy is very helpful in plWnning the w-ork and expense of

the coming year.

On cane estates at this season the chief work is the

preparation of the land for planting the crop to be reaped in

191G. Note carefully any experiments that may be tried in

this directitm. For instance, the i|uestion whether planting
on the Hat is more suitable in your locality than trencliing

and holing; whether there is any advantage in using bits of

mature cane as plants rather than 'tops". No intelligent

observation is without its value.

While on the subject of growing crops, an interesting

question suggests itself for oljscrvation, viz. the possibility

of the increase of local supplies of food.stuft's. For instance,

can maize be jn-ofitably grown? Is it worth while growing
it as a staple crop, or only as a catch crop? Such questions

can really only be answered by careful observation and notes

by the planter student. Or again, with regard to such

a crop as sweet potatoes, what soils can they be grown most

profitably in, and what is the effect of the crop on the soil?

Of course, the student can obtain an answer in general terms

to these questions from books, but his own observation of the

particidar fields he has to deal with, will be of much greater

educational \alue.

Probably no crop in the West Indies is so liable to

attacks from a host of foes as cottf>n. Continual ob.serva-

tion as to these is invaluable. Noticing a pest at an early

stage, and taking steps to combat and destroy it, often make

a vast difference in the results of the crop. New enemies

often show themselves, which the observant planter can

detect, and so defeat. An instance of this is mentioned in

the last number of the Agricultural Neivs. The common

house cockroach had begun to turn its attention to the

destruction of young cotton seedlings in St. Kitts. Careful

observation of "the plants, and quick attention were sufficient

to check its ravages.

At this time of the year heavy rains are usually

experienced in most of the smaller islands. Note with

regard to drainage the direction of the How of surplus water;

oftentimes the drainage of a field is defective because the

artificial lines of the drainage have been attempted to be

drawn in a direction not in accordance with those of the
natural fall of the land. Again, when water lies long, after

heavy rain, in spots, or when file land becomes heavy and
puddled, it is an indication that the drains there want
attention.

The Imperial Institute.—A Circular despatch
fn im the Secretary of State f '

'i; the Colonies received at this

(Jffice deals with the sphere of activity of the Imperial
Institute. In the past a considerable amount of investigation
woik has been undertaken h\ this institutifm for private
individuals. Now, however, as the institute is occupied with

scientific, technical, and commercial researches required by
the technical departments of the Governments of those

{larts of_
His Majesty's Dominions which contriVmte to its

funds, it is impossible to undertake investigations on any
considerable scale for private individuals and firms without

adding to the technical staff, and therefore to the general

expenses of the Institute. In view, however, of the growing
demand fortius work, the Imperial Institute has been autho
rized to undertake investigations required by private indi-

viduals and firms for an appropriate fee. It will be left to

the authorities of the Institute to decide whether these

requests for researches can in each case be properly com-

plied with. An important point is that luider this system
any reports which may be supplied will become the property
of those who pay for them, and will not be comnuinicated
either by the Imperial Institute or by any Government to

other persons, or published without the consent of those

concerned. At the present moment the Managing Committee
are not prepared to suggest anj- actual scale of fees which
could meet with the variety of cases which are likely to occur.

The fee nmst be arranged between the Institute and the

individual. It is believed that the adoption of this plan will

increase the usefulness of the Imjjerial Institute to the manu-

facturing and industrial communities of all cdunti-ies of the

Empire.

DEPARTMENT NEWS.
Mr. W. R. Diinlop, Scientific Assistant nn the Statl

of the Imperial Department of Agriculture, jjroceeded
to England on three months" leave .of absence, by the

R.M.S. 'Orotava' which left Barbados on Octobei- 2S.

Mr. W. Nowell, D.I.C., Mycologist on the Statif of

the Imperial Department of Agriculture, returned to

Barbados on October 20, by the S.S. 'Korona', after an

official visit to Dominica for the purpose of studying
certain root diseases of lime.s, and of making other

investigations.

Mr. W. N. Sands, Agricultural Superintendent,
St. Vincent, was a passenger by the R.M.S. Trent'

arriving at Barbados on November 2, returning from

leave in Enoland, en route to St. Vincent.

Mr. F. Birkin.shaw, Assistant Agiicultural Super-
intendent, St. Vincent, was a passenger by the R.M.S.
•

Orotava', which sailed from Barbados on October 28

Mr. Birkinshaw is proceeding to Mauritius to take up
the position of Agricultural Instructor in the newly
formed Department of Agriculture in that island.
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FUNGUS NOTES.

BLACK ROOT DISEASE OF LIMES.
The ^lycologist tc tlif Imperial Department of Agri-

culture lias recently returned from a visit to Dominica, under-

taken for the purpose of ascertaining the distribution of root

diseases of lime trees, and of making a trial of possible reme-

dies. The following general account of the observations made is

published for the information of planters, in anticipation of

tletailed reports to follow.

There are several more or less well-detined root diseases

attacking lime trees in different parts of the island, Ijut the

only one which was found to be of really serious importance
is the lilack root disease, cau.sed by the fungus Rosellinia

bunodes.

This disease was investigated by ^Mr. ¥. W. South, late

^Mycologist to the Department, in 1911-12, and a de.scription,

with sugge.stions for i)reventive treatment, was published in

the Report on the Agricultural Department, Dominica, for

1912-13.

As affecting lime trees, the disease is only known on

estates with fairly recent forest clearings. The effects of

a (losely similar disease have long been known on cacao,

which is usually affected as a .sequel to the death of an

avocado pear, or breadfruit tree. There is evidence which

.seems to indicate that the form which usually occurs on cacao

is not identical with that which is common on limes.

The losses occurring on lime estates of the character

above mentioned are serious, and appear to be quite general.

The most discouraging feature of the situation to the planter
lies in the fact that the more the soil and situation favour

the rapid development of the trees, the more susceptible they
are to the disease. There are many flat tracts in the

interior of the island where a somewhat shallow soil overlies

:i continuous sheet of thick hardpan. On such flats the

drainage is bad, and the trees in general grow slowly, and
bear little fruit. Such trees, however sickly they might
look, were not found to have contracted the black root disease.

t)n immediately adjacent slopes, where no hardpan has

formed, and the trees thrive much better, the disease is

conmion, as it is on valley .slopes, however steep, and on flats

with j)ervious .subsoil. The u.sual idea with regard to fungus
diseases, that they attack only unthrifty plants, is directly

negatived in this case.

The reason for this anomaly can only be conjectured.

Among the more obvious possibilities are (1) that the fungus
can only exist in certain conditions of soil—a test of the

relative acidity of the soils would be interesting in this

coimexion; (2) that the forest trees whose roots are suscepti-
ble to the disease occur only on good soils; (.3) that the roots

of slowly growing lime trees are harder, and thus resist the

disease. The fact that new roots put out above the wound
oil the collar often remain healthy, for a time at least, and

lea<l to partial recovery, may prove significant in this con-

nexion; but until such roots have been kept under observa-

tion for a longer period, it cannot be .said whether they

ultimately become affected.

The course of the di.sease is often ea.sy to trace. The

fungus can exist upon woody matter, roots or branches,
buried in the soil. Should a lime root come in contact with

sudi infected material, it is liable to become diseased by the

tlu'eads of the fungus growing into it. Roots as thick as

a finger may be thus attacked. The fungus then works

along the root, passes from one root to others in contact

with it, and eventually reaches and infects the collar of the

ti-'ee. Around this it gradually .spreads, involving other roots

as it comes to them, until the tree is completely girdled.

The spread of the disease up the stem is strictly limited by
the degree of dampness of the bark. Where the stem is

open to the air and well ventilated, the bark remains sound
almost to the soil-level, and a callus is formed along the edge
of the wound, from which roots are sent out in the attempt
to replace those which have been killed. If on the other

hand the stem is' shut in by weeds and low branches, or

ventilation is prevented in any other way, the disease may
extend for 2 or 3 feet up the stem. As seen under

the conditions prevailing during the recent visit, the foliage of

the infected trees usually showed no sign of ill health until

some time after the girdling of the tree was completed. "\'igor-

ous looking trees, with dark green foliage and al.)undance of

fruit, were often found to have the bark of the collar com-

pletely infested. Suddenly the leaves of such a tree turn

yellow, and soon afterwards fall, leaving the branches bare

save for the withered immature fruit. At this stage the

tree may linger for a time. The loss of the leaves eases the

strain on any small connexions which still exist at the

collar or have been established by roots springing from

the lower margin of the healthy bark. The latter are

usually mere matted tufts, but sometimes a few of them get

established, thicken up, and give rise to a rudimentary root

system. New shoots then appear on the branches, but they
are small and scattered, and though such trees have been

met with which have apparently lingered for months, it seems

extremely doubtful that they are ever of any use.

As soon as the fungus, in its course along the roots,,

reaches bark which is exposed above the soil, whether on

a projecting knuckle of a root or on the collar, it proceeds to-

form its spores. The first form of fructification consists of

short l)lack stalks, about one twelfth of an inch in length,

surmounted by whitish tufts which are heavily powdered
with the minute spores. Large surfaces of bark, and occasion-

ally adjoining dead twigs and leaves, are closel3- covered with

the.se structures. At a .somewhat later stage they are mixed

with, or replaced l)y, the second form of fructification, which

consists of round black bodies, about one twelfth of an inch

in diameter, closely set with irregular projecting scales.

These bodies are hollow, and within them are formed large

numbers of a second, and probably nuich more resistent, form

of spore. Dead trees, whether standing, or dug up and thrown

aside, were often fouijd completely coated for a foot or more

at their base with these fructifications. They are also quite
common on the dead portions of the bark of still living trees.

There is little doubt that the disease is usually communi-

cated to the lime trees in the first instance from wood left m
the soil when the clearing is made, but the examination of

a large number of stumps and of much decaying wood gave

negative results, and it is possilile that the number of sucli

original sources of infection is quite s)nall. By far the greater
number of cases now occurring appear to arise from contact

mth, or infection friim, earlier cases of the disease on lime

trees. It is true that many isolated cases still occur, but the

seriousness of the present situation is largely due to the occur-

rence of groups of diseased trees in which very commonly
a definite .sequence cau be traced from a more or less central

source. Were sporadic cases promptly and vigorously dealt

with, the losses would be very greatly reduced. Further, it

must be pointed out that the chance of the occurrence of

sporadic cases is greatly increased by allowing dying and dead

trees to .stand; for upon each of these are producctl myriads of

the spores of the fungus. Whether such spores infect the

trees direct, or whether, as is much more probable, they first

attack dead material, the result is the same in the end. Dead

stumps and rotting wood as such have no power to give rise to
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the di.sea.se. They may uiul do exist in tons around a tree

without the slightest harm ensuing. Only when they have first

themselves become infected do they become dangerous, and

such infection must in the first place be due to the spores of

the fungus. One diseased lime tree is thus capable of causing
a whole clearing to be infested, and the fact that the disease

may occur in scattered individuals or discontinuous patches
does not necessarily show that more than one original centre

of infection existed.

The disease is stated by planters to have become much
more serious during the present year; and a period of

e.xtremely wet weather is considered to be responsible for the

increase. It is however highly probable that it is due in

great part to the obvitjusly cumulative nature of the disease,

which is further aided in its spread as the growth of the lime

roots brings the trees more into contact with each other. The

fact must be faced that the disease is capable of making
a clean sweep of the trees in the situations which favour its

<levelopment. Its occurrence is no mere passing incident:

it may be compared to a slowly smouldering tire which will

spread as long as it has material to feed upon, while the

.spores, like sparks, scatter and cause fresh outbreaks.

Very careful attention is being paid to possible addi-

tional methods of prevention or cure. .Certain areas have

been surveyed tree by tree, and will be treated with carbon

bisulphide emulsion according to the method advocated l.>y

!M. Jkii'daz in Martinique. It is difficult to understand how
this a'.;ent can act successfully, but cases are not at all

uncommon of remedies proving successful without apparent
reason. Nevertheless plantei'S would be wise to avoid disajj-

pointment and lo.ss by not depending on the treatment until

its efficacy has been confirmed.

The arrest of the rot, when bark not kept constantly damp
is reached, suggests that thorough ventilation of the collar

and the main roots near their attachment should consider-

ably delay, if not stop, the progress of the disease. At any

rate, since there is no known objection to such a course,

and there is possibility of considei'able benefit, its effects

are being tested. The earth is removed from the collar an<l

the crown of roots Ijy hand, to avoid damage by implements,
the lower branches ard surrounding vegetation are removed to

give the air free access, and the bark is kept clean of spongy
moss by the use of lime sulphur wash. There are two

weaknesses in this method: (1) it is not possible to put the

tree entirely on stilts—the central roots' and the under sides

of the lateral roots still have a connexion with the collar kept

moist by the soil; (2) the roots are so interlaced that the

fungus advancing akmg one root can cross over to the next

by lateral branches, and infect the whole root system without

having to pass round at the collar.

The detection of diseased trees at an early stage is much

facilitated by keeping the collar clear as described. Only by
•close inspection of this region can such trees be found. As

already explained, by the time the affection shows in the

leaves, the destruction is usually almost or quite complete.

A diseased root when found may be removed with its

branches as completely as possible, but this is in practice

•a very diflicult operation, owing to the interlacing of adjacent

roots, some of which are u.sually already infected, or easily

become so when they are cut or broken in the necessary

digging. Several trees have however been treated in this

maimer, and the results are being watched.

In this connexion it is important to be able to recognize

the disease on the roots. When the bark is lifted the surface

of the wood is seen to be jnarked with dots and with closely

a<lhering short black threads, which may be straight, curved,

or angular. The dots, which represent the threads cut across,

may be seen on close examination to have white cen-

tres. If a cut is made into the wood, it is seen
to be completely penetrated by continuations of these

threads, which appear as dots, and as short straight
black lines running lengthwise and crosswise. If care

is taken to distinguish these from the long continuous zig-zag
black lines made liy another fungus common in dead wood,
there is little possibility of nustake. Frequently another
form of growth Vielonging to the black root disease is seen

in the shape of a thin white substance spreading in fan-like

patches under the bark. The smallest piece of such infested

material is capalile of infecting living roots by contact.

From the description of the nature of the disease which
has now been given it should lie clear that the main pre-
cautions recommended in the past are absolutely necessary,
if the disease is to be dealt with, difficulties arising from the

nature of the ground, and the scarcity of labour notwith-

standing. They are, first, the prompt destruction by fire

of the dead and dying trees, together with as much cf the

root system as it is possible to remove from the soil: second,
the isolation of diseased areas by means of trenches, which

may be narrow, liut must be deep enough to get below the

lateral roots. It is obviously not , sufficient to isolate simply
the dead or dying trees. By the time the}" reach that stage
there is every probability of the roots of adjacent, apparently

healthy trees having alread}- become infected. Either such

roots should be laid bare and removed well back into their

healthy ]j'_'rtions, which gives a chance of saving the trees; or

the trench should lie carried outside of the suspected trees. If

both measures can be carried out, so much the better. The
nature of the ground often renders such operations very diffi-

cult, but they should be carried out as far as possible.

The first prrcautiou, the destruction of the trees by fire, is

rendered easy by the inflammable nature of lime wood, and

should never be neglected.
No case of the disease on the sour orange has yet been

found, although the trees of two orange plantations in forest

clearings are on stocks of this nature. Should this apparent

immunity be i;onfinned, the experiments at present being
carried out with limes budded on such stocks may be of great

importance.
In conclusion, it must be said that there is no desire to

create alarm with respect to this disease. Its dangerous nature

has been emphasized only in order to impress upon planters

the al;>solute necessity for taking elementary precautions

against its spread. It is believed that it is by reason of the

lack of the.se, and for that reason only, that any serious degree
of loss is being experienced.

SUM.MAKY.

1 . The black (0(jt disease is due to a specific fungus,
which can exist on wood buried in the soil, but is not by any
means general on such material.

2. The fungus spreads by contact from this infected

material to the roots of healthy lime trees, and from one root

to another.

.S. The rate of the spread of the fungus along the roots

is not known, but probably a very considerable time is taken

before the ad\anced stage is reached at which a tree shows

signs of sickness.

-t. On reaching the light the fungus produces spore.s,

which are carrieil to a distance, and are capable of producing
fresh infections.

•5. 8uch spores are produced on diseased spots long before

the»-tree dies, and also after it is dead.

6. It has not lieen proved that any curative treatment

is practicable.
7. Preventive ra-jasures consist in the destruction by

fire of all diseased material, and the prevention by trenching
of the spread of the disease underground.
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MARKET REPORTS.

London.—The West India Committee Cieculae,

Oclolitr 20, 1914.

Akkowkoot—Xo quotatii >iis.

Bal.\ta—Sheet, 2/1; block, l/ISi per ft.

Beeswax—No quotations.
Cacao—Trinidad, 56;- to (J."/- per cwt.

; Grenada, 51/ to

55/-; Jamaica, no iiuotations.
Coffee—Jamaica, no ([notations.
Copra—West Indian, £23 per ton.

Cotton—Fully Fine no (|uotations; Floridas, no quota-
tions; West Indian Sea Island, llsrf.

Fruit—Jso quotations.
Fustic—No quotations.
GiNiJER—Quiet.
IsixoLASs—No quotations.
Honey—No quotations.
Lime Juice—Raw, no <iuotalions; concentrated, no (juota-

tions; Otto of limes (hand-pressed), no quotations.
Logwood—No quotations.
Mace—1/4 to 2/1-
Nutjieos—3|rf. to 5rf.

Pimento—Quiet.
Rubber—Para, tine hard, 2/111; Hue soft, 2/3; Castilloa, IjS.
Rum—Jamaica, no (|uotatioi)s.

New York.—ilessrs. Gillespie P.kos., A: Go., July 24,

1914.

Cacao—Caracas, llic. to 12c.; Grenada, lie. to llJc;
Trinidad, ll^c. to ll|c. ; Jamaica, 10c. to lie.

Coco-nuts—Jamaica and Trinidad, selects .«!2l)-00to 821 -Ofl;

culls, no quotations.
Coffee—Jamaica, 9Jc. to 13ic. i)er ft.

Ginoer—7ic. to 10c. per ft.

Goat Skins—Jamaica, 40c.; .\ntigua and Barl)ados, 43c. to

4Gc.; St. Thomas and St. Kitts, 4(ic. to 43c. per ft.

Grape Fruit—Jamaica, §1'75 to i?2'50.

Limes.—§3-75 to 14-50.

Mace—45c. to 53c. per ft.

Nutmegs—llO's, life.
Oranges—Jamaica, $2 '00 to .$2-50.

Pimento—3^c. per ft.

Si^ciAR-Centrifugals, 96°, 3-26c. ; Muscovados, 89°, 2-88c.;

Molasses, 89°, 2-61c., all duty jiaid.

Trinidad.—Messrs. Gordon, Grant & Co., October 26,

1914.

Cacao—Veneauelan, no (juotatioiis; I'rinidad, no quota-
tions.

Coco-nut Oil—66c. per Imperial ;;allon.

Coffee—Venezuelan, 12c. per ft.

Copra-$3-50 per 100 t)..

Dhal—.^5 '00 pe^bag.
Onions—$1 -80 per 100 ft.

Peas, Split—$8-00 per bag.
Potatoes—English Sl-tJO to $1-20 por imt ft.

Rice—Yellow, 86-00; White 85-00 per bag.
Sugar—American crushed, no quotations.

Barbados.—Messrs. James A. Lynch it Co., Ltd.,

October 31, 1914, Messrs. T. S. GAiiitAWAY &

Co., November 2, 1914.

Arrowroot—84-00 to 84-25 per 100 ft.

Cacao—89 -00 to 810-00 per 100 ft.

Coco-nut^—817-00.
Hay—81-50 to 81-70 per 100 ft.

M.\NUREs—Nitrate of soda, no iiuotations; Cacao manure,
848-00 to 850-00; Sulphate of aunnonia 878-00 to

885-00 per ton.

Molasses—No quotations.
O.vioNs—3-00 to 86-00 per 190 ft.

Pkas, Split—No quotations; Canada, 83-75 to 85-00.
Potatoes—Nova Scotia, 81-91 to 82-50 per 160 ft.

Rice—Ballam, 86-10 to §6-20 per 190 lb.; Patna, no quota-
tions; Rangoon, no quotations.

Sugar—American granulated, 86-.50 per 100 ft.

British Guiana. Messrs. Wieting At lliuuTEii, October

24, 1914; Messrs. Sandbach, Parker & Co.,
October 23, 1914.
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Improvement of Soils.

Part I.

11, A. 1). HALL, as President of the

lACTriciiltunil Section of the Australian meet-

• incr of the British Association, took an

intcrcstiriw theme for his Presidential address, when he

(iiscussed the winning of new land for agriculture
—the

bringing into cultivation of land that has hitherto been

left tt> run to waste, because it w.as regarded as unprofit-

able to tiirni.

Hv shows that even amongst densely populated

Kur<.pean areas. c\>ii within .50 mile.s of London itself

there are large blocks of uncultivated land which may
be considered within the -scope of the subject of his

address, while continental Europe contains waste tracts

of great size.

The causes which render land unprofitable to

culti\ation may be summarized as rainfall, either

e.\cessive or deficient, or not well distributed: the

te.xture of the .soil which produces infertility, being
either too coarse and sandy, or too close and clayey: and

finally the absence of a sufficient supply of lime.

Mr. Hall discusses in .some detail the bearing of these

factors on the problem in view.

It maypi'ove of interest to refer to sonu' of the

points dealt with, and in some ca.ses to consider their

bearing on West Indian agriculture and conditions.

In the West Indies two phases of winning new

land for agriculture are in progress simultaneously. In

certain islands, notably in Dominica and St. Lucia,

efforts are directed towards the clearing of forests, and

bringinsj under cultivation fertile lands as yet untilled—
a phase not within the compass of the address in

question. In other islands, notably in Jamaica, and in

Antigua, efforts are being made to bring under culti-

vation land which has hitherto been left to run to waste,

because it was regarded as unprofitable to farm.

Another class of land that often has to be won back to

cultivation, is land that once was under cultivation, but

which from defective methods of farming has been

depleted of its fertility, and Is now lying idle, or is the

subject of attempts to bring it back to cultivation.

The cause of infintility in this case is frequently due to

the loss of humus, a loss to which tropical soils care-

lessly handled, are peculiarly liable. There are not

wanting examples of this class in the West Indies.

In dealing with the question of producing reuumer-
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-ative 'crops muler conditions of <lcticient rainfall,

reference is made by Mr. Hall to what is now known
as dry fanning, and it is explained tKat this consists in

nothing more than tiic application of the principles of

husbandry worked out by English fanners, which

principles were first expounde<l by 'full, an English

farmer of the seventeenth century. It is pointed out

that there is, however, a new feature introduced into

diy farming by the settlers in ai'id districts in North

America and Australia, namely the use of a year of

bare fallow, in which to accumulate a supply of water

for the crop of the next year or two. This is the basis

of work in districts that may be described as arid.

JIuch of the work carried on in the di'ier islands of

the West Indies is based on the principles untlerlying

.so-called ihy farming, and it i.s the carrying out of these

principles, as the outcome of the empirical acijuirement

of a sound knowledge of ctinditions governing local

circumstances, that produces what is recognized as the

good, practical, and successful planter. The object of

modem effort, in relation to agricultural educati<jn in

its broadest sense, is to bring these principles to recog-

nition, and by their further study to deduce from them

vet wider and wider generalizations.

It is interesting to note, as evidence of the fact

that the principles of dry farming are extensively used

in parts of the West Indies, that the value of mulching
with trash and vegetable matter, a practice not referred

to in Mr. Hall's address, is well recognized; it finds,

possibly, its best and most systematic application in

arable agriculture in the sugar-cane fields of Barbados,

but it also finds application in orchard cultivations in

many pai'ts of the West Indies, though, perhaps, under

circinnstances hardly connected with dry farmiiig.

As the outcome of various considerations, Mr. Hall

puts forward \'ery stiggestive ideas c<jncerning the

actual ijuantity of water required by the plant and the

crop, leading to the idea that good work remains to

be done in the production of varieties of crop plants

specially capable of producing large quantities of stored

material, such as stai'ch or sugar, with the use of

relatively small amounts of water: and in this connex-

ion he draws attention to several points requiring

investigation, some of which might be well enquired
into in tropical countries, if means were found to

4-.quip investigators.

Attention is drawn to the relationship between

the quantity of water transpired by the crop, and that

lost to the soil by evaporation, and it is explained that

under the climatic conditions of Rothamsted in

England one half of the annual rainfall finds its way
back into the atmosj)here by evaporation fnjm the soilj

and that the amount evaporated is substantially the

same fi'om deep and from shallow soils, being deter-

mined by the surface only. \'arious pnjblems await-

ing investigation are jiijintid out. .some of which

might be capable (jf solution by W^est Indian

investigators.

If loss of water from the soil surface is so impor-
tant a matter under the conditions of a temperate

climate, it may be suggested that it is of much greater

importance under tropical and sub-tri>pical conditioas,

and, indeed, that it has a large bearing on agricultural

methods in drv districts in these regions.

In this connexion Mr. Hall raises the question
how far evaporation from the bare s<;>il can be checked

by suitable screens or hedges that will break the

sweep of the wind across the land.

The persistent sweep of the trade winds over the

country makes the effect of wind very obvious: wind-

breaks therefore have been a matter of serious consid-

eration in many parts of the West Indies, and the exten-

sion of their use is constantly advocated. In this connex-

ion, however, it would seem that the benefit of mitigat-

ing this action of the wind up<3n the plants has had chief

consideration, wiml-lireaks having principally been used

in connexion with orchanl crops like cacao and limes;

the action of the wind upon the soil itself, as affecting

the evaporation from the surface, has had little con-

sideration. It would now appear desirable to ascertain

whether wind-breaks may be usefully applied more

extensively than at present in connexion with arable

cultivation, as a means of reducing evaporation from

soil surfaces.

As a method of winning for profitable cultivation

land suffering from deficient rainfall, reference is natur-

ally made to irrigation: but at the outset the note is

struck that the history of irrigation-farming is full

of disappointments, due to the rise of salts from

the subsoil, and the subsequent sterility of the

land. But it is pointed out that the conditions

are now fully understood, and there is no longer

any excuse for the disasters that have overtaken

the pioneers of irrigation in almost every coun-

try. It is explainied that under almost all cir-

cumstances there is a danger of salts accumulat-

ing in the surface -soil, and that this can only be

obviated by periodic wa.shings out: and also, that there

is ever-present danger ot raising the water-table, so

that the subsoil becomes water-logged, and no longer

permits the free growth of plant roots. It is now well

recognized that drainage is an essential accompaniment
of irrigation, and that most irrigation troubles havo

ari.sen from want of proper appreciation of this.
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The other factor inHuencing fertility is the presence
of an adequate amount of carbonate of lime in the soil.

Jlr. Hall has devoted special attention to the inves-

tigation of this feature, and attaches great importance
to it: indeed, he says that of all the soil factors making
for fertility, he would put lime first; upon its presence

depentl both the processes which produce available

plant food in (piantity ade(juate for crop-production at

a high level, and those which naturally regenerate and

maintain the resources of the soil: it is, moreover, the

factor which is most easily under the control of the

agricultuiist.

This pronouncement is of particular interest to

West Indian planters, for over very large parts of the

West Indies the soils are remarkably deficient in lime.

It wouM appear too, that here is matter for future

inve.stigation locally; for some of the eminently fertile

.soils, such as occur for instance in St. Kitts, contain but

very little carbonate of lime:, the amount being so small

in .some instances as to lead to the conjecture that,

under the conditions obtaining there, it may be that

crops take at least part of their nitrogen in the form of

ainmonia, rather than nitrate.

SUGAR INDUSTRY.

BENEFITS OF USING TOPS FOR
PLANTING.

From time to tinu' the point arises a.s to whether it is

better to use toj).s for planting canes, or to use maturer parts
of the cane. W.»(jr. Taggart, in the Louisiana Planter,
October 17, 1914, unhesitatingly gives his verdict for the

tops, even in Louisiana, in spite of the fact that the reaping

.season, on account of the winter, is necessarily at a period of

the year some time removed from the planting sea.son. Of

course, in most of the West Indian islands, the practice of

planting from tops is almost universal, the reaping and plant-

iog seasons almost overlapping each other. Jlr. Taggart

suggests that tops,
'

windrowed', might contain, even after

the lapse of some weeks, a fair amount of healthy material

for plants. He says that he is going to make the e.xperiment.
He proves, in tables given in his article, that the planting of

tops must be real economy in two ways. First : the man who
sells his cane by weight gains by only reserving his tops for

planting, liecause, even if by tops is meant the upper third

of the cane, they are less in weight, when compared with equal

lengths uf the lower two-thirds, in the proportion, roughly, of

10 to 15, in the case of D. 95, a cane well knowii in the West
Indies. Secondly, the man who grinds his own cane makes
a profit by only reserving tops for planting, because the lower

two-thirds of the cane contain, in samples of the same variety,

nearly 30 per cent, more sucrose than the upper third.

As regards the question of the superiority in sugar con-

tent of the cane raised from the maturefjoints over that raised

from the tops. Dr. Stubbs in his book (Cultivation of the

Siigar-Cane) thinks that there is none. This result was fairly

well confirmed by experiments conducted in Antigua some

years ago, under the direction of the Imperial Department
of Agriculture,

PAPER FROM MEGASS.
There is in Xhv Louisiana Planter ioi- September 1914,

a short account by .lames H. Dod on making paper from

bagasse, called almost universally in the West Indies, 'megass'.
It is said that the Preston (.'entral of the United Fruit Com-
pany, Limited, in Cuba, is now working regularly a factory
ff.r the making of paper from megass. The product is of

excellent quality, and of good strength, in the form of rolls

of wrapping paper of various colours. This achievement has
been the result of many experiments, involving a very large
expenditure on the part of the projectors. Mr. Tennant Lee
who ha-s attained success in this at last, is in charge of the

work, which has been in operation since April. According
to Mr. Lee's calculations the factory can produce about 1 ton.

of paper per day; and 1 ton of megass can yield aliout

50 per cent, of its weight in paper.

THE OUTLOOK OF THE CONTINENTAL,
SUGAR INDUSTRY.

The outlook of the continental sugar industry at pre-sent
is black. So thinks Dr. Geerligs in his letter from Amsterdam
to the Louisiana Planter of October 24, 1914. It was pointed
out in the last issue of the A;/riru'Jural A'ews that the sugar-
crop of Belgium and France must be reduced enormously
because of the theatre of the present war; and that on account
of the drain of the war on men and transport, the output of

Germany and Austria could hardly reach the normal amount.
These considerations are again put forward by Dr. Geerligs*
in the letter referred to above. He does not think, however,
that Great Britain has anything to fear in the matter of sugar

•

suppl_v. She receives sugar cargoes from all parts of the

world, and after the arrival of the supply at present on its way,
there ought to be sufficient in stock to last till June 1915..

The German Government will allow an exportation of

German sugar to the same amount as that which has been

exported in 1913-14; but the great question is, who will buy
it, and how to get it shipped. The only neutral powers in

Europe that do not grow sufficient sugar for themselves are-

Norway and Switzerland, hardly able to take between them
the surplus stock of Germany, calculated at about 1,100,000
tons. Exportation over sea, either to the ITnited States or to

the countries of South America, will certainly, under present

conditions, be stopped by Great Britain.

There was evidently an idea in the mind of German

sugar manufacturers that they might be able to ship their

sugar clandestinely via Holland, but in a letter to the

Louisiana Planter of October 17, 1914, Dr. GeerUgs has

shown that the Dutch Government have taken steps to pre-

vent this in their own interest, so as to avoid the interference

of Great Britain with the Dutch sugar trade.

The Dutch coming beet sugar crop is estimated at

275,000 tons. It is allowed that 60 per cent, of this may be

exported, 18 per cent, as raw sugar, and 42 per cent, as

refined. When the manufacturer ships his sugar to the

bonded warehouses he receives export certificates from the

Government to the extent of 60 per cent, of each shipping, in

the relation of raw and refined mentioned above. ^VheIi

he sells his sugar to the refiner he passes on also his export

certificates, so that the refiner can export the same if hp
chooses. In this way there is kept enough sugar in Holland,

the refineries are kept at work, and the raw sugar manufac-

turers have a share in the sugar exportation. As the

Government certificates will only cover the estimated total

exportation of Dutch origin, there is no fear of unhmited

exportation of smuggled German sugar.
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FRUIT AND FRUIT TREES.

PEAS AND BEANS.
The (juestion of increased fo<jd supply is one of impor-

tance to the whole Empire at the present time, and not least

to the West Indies. The Commissioner of Agriculture, in

his address to the planters of _Montserrat, reported in the

Agricullurid NeiiM of October 24, 1914, brought this point
to their notice. One of the important food crops which has

received but little attention in the We.st Indies hitherto, as

Dr. Watts pointed out, is that of peas and beans. And yet
this crop is well worth trial, and this for several reasons.

Take, for instance, the 'cowpea' ( Vii/na uiiffiu'cu'ata), as it

is called in the United States, and its congener, known in the

West Indies as "lilack-eye pea" ( Vi(/iia catjantj). These are

already gniwn in these islaucls, but only as an article of diet

for liical eonsumjition, or as green dressings for the fields.

There does not, however, seem to be any reason to prevent
the cultivation of them on a larger scale for e.xport. If the

cowpea, which matures \ery quickly, were grown widely as

a catch crop, the land would be enriched, owing to the well-

known beneficial results of a leguminous crop. According
to reports lately to hand of the market prices in England
for such beans, there would seem to be a sufficient margin
of profit accruing, if the quantity grown were worth while

shipping and placing on the market. Some kind of

mechanical sheller would be necessary for dealing with beans

or peas in large quantities. Suitable machines are obtainable:

they are not very e.xpensive, or beyond the reach of an associa-

tion of growers, who might agree to experiment in this direction.

In fact such machines are already in use in the West Indies.

Again care would have to be taken in the drying of the

beans, and in the protection of them from insect pests. But

here the e.xperience of growers in other countries would direct

West Indian growers as to the best methods, and the

Departments of Agriculture may be relied upon to give their

help.
It may here be mentioned that in the Bulletin of

the Imperial Institute, No. 3, 1914, it is .stated that a sample
of cowpeas from Hong Kong was valued in England,
where there was a small market for them, at £8 per ton

in 1911.

.\n article in the same publication d?als with an eti'ort

being made by the Department of Agriculture in Burma to

improve the quality of the beans grown there. Amongst
them is Fliaseolux lunatuf, a bean also grown in the West

Indies, most commonlj' under the name of 'white bean'.

A superior variety from iladagascar
—worth £24 per ton in

"England, while the local variety was only valued at £6 per
ton—w'as selected for trial, and 2 tons of seed have been

distributed for e.xperimental cultivation in the Province by
the Department. Apart from the possible value of beans as

an exqjort, they are very largely used in Burma, as in fact they
are throughout the East, as a very nutritious form of diet.

The great difference in the hiarket value between the

local variety and the one chosen for introduction is indicative

of the good results obtainable liy wise selection. This bean

may well repay further experimentation with as a crop in the

AVest Indies. It is practically unattacked by insects, owing
to the hydrocyanic principle contained in its foliage.

In Bulletin No. 102, of the Bureau of Plant Industry,
of the United States I)c[)artment of iVgrieulture, there is an

interesting article on the history of the cowpea, and its

introduction into America, by W. F. Wight. The writer

proves that this species ( Vipna um/uiculata) and its near

relation, the black-eye \tti;x {Vigna catjang), were originally

natives of Persia anil the neighbouring region, and that they

apparently reached the southern countries of Europe on the bor-

ders of the Mediterraite^in somewhere about the begirming •>t

Christian era, l)ut were not culti\ated in central Europe till

about the sixteenth century. From the evidence collected by
Wight, it would seem that from Europe the cowpea was intro-

duced into .lamaica somewhere between 1672 and 1687. Thence
it appears to have been taken to one or more of the southern

colonies of America between the latter date and 1737,
and its cultivation seems to have become fairly comnnjn
as far north as Virginia by 1795. It is therefore

noticeable that the parent stock of the man}' varieties

of cowpea now cultivated in the United States was
derived from the West Indies, w-here, as was stated

at the beginning of this article, they are still commonly
grown, but in small quantity. Should the cultivation of beans

be attempted in these islands on a more extensive scale, it

might be well to consider whether plants raised from locally

grown seed would not be more productive, and moi-e

immune to insect attack, than those raised from seed imported
from the United States. The locally grown varieties would
have the advantage of a couple of centuries of acclimatization,
and may usefully serve as the starting point for West Indian

work in selection. In this connexion it may be noted that

during a series of experiments made with the cowpea in the

Experiment Station in Antigua from 1907 to 1912, chiefly
with a view to ascertain its value as a crop for green manure,
it was found to be very susceptible ti3 attacks of insect pests,
which largely minimized its value in that respect. On the

other hand, the local varieties grown by small cultivators do
not seem, as far as has been noticed, to be specially troubled

in that way.

The nomenclature attached to the cowpea and the black-

eye needs a good deal of straightening out. The first is

known throughout the United States nowadays as cowpea,
with various varietal sub-names. The writer aliove (juoted

says that practiciilly all the \'arieties belong to the species

Vigna unguirulatn, although Vigna catjaii;/ is not unknown.
A striking ditt'erence in the two species is that in the former,
to which the name cowpea should be restricted, the pods,

long before they reach maturity, hang, apex down, on the

plant: they are also without marked constrictions: whereas,
in the latter, to which the name black-eye might be confined

the pods continue to grow almost erect, the apex jiointing

upwards from the })lant, and they are noticeably constricted

between the seeds, even at an early stage of growth.

In the West Indies the difficulty in regard to name
is accentuated by the fact that the same pea is known in

ditt'erent islands by ditierent names. The name cowpea was

practically unknown, or certainly not in general use, until

the importation in more recent years of seed from the United

States. Even now niany persons in the West Indies will

probably be surprised to learn that the cowpea is the same

thing as what they have long known as 'black-eye pea',

increase pea', or 'rounceval'—corrupted even to 'round-so-full.

This last name, 'rounceval', is comninidy used in .lamaica

for the cowpea, and it is interesting to note that it has

survived apj)arently from its first introduction there; for

Sloane, in his jV^atutrtl History ot Jamiica, describes, in the

year 1687, what is evidently the cowpea, as similar to the

English 'rounceval' pea. In an old herbal ot a few years

later, 'rounceval' is mentioned as a variety of pea grown in

England then. The ilerivatiou is from the name of the

ipiasi-legendary glorious battle of Charlemagne and his
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palailius ill the pas.-i of KoiH-e.<valles—a name therefore wliich

would ea.sily lend it.self t<) any striking new variety, e.specially
one of great siz'.-. So it was transferred by the colonists from
the pea known in England to the bean cultivated by them in

Jamaica. This name is also in u.se for this bean in Barbados.
Sloane also describes what appears to be the catjanc/ under
the name 'calevances'. This name seems to have died out
of the ^\ est Indies, although 'calevances' are mentioned in

customs' lists of these islands as articles liable to duty. On
the whole, it seems a pity that one name should not be
attached to the .same thing throughout the West Indies, .so

as to avoid confusion. If the name cowpea, as unfamiliar,
should not be acceptalile, it might be suggested that

'rounceval', which has the cdc/iH of antiquity, be adopted for

Vi'ina uniiuiculatii, and that the name 'black-eye" be restricted

to Vigna caijuny. its less vigorous and less productive

congener.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
s'l'. Lucn. Strong winds and heavy showers have been

cxperimced, causing an improvement in the growth of the

sugar-cane fields. The second crop of limes is coming on

fa.st, and the extension of this industry continues, no less

than 1 1, •">-")0 lime plants having been sent out from Reunion
alone. The local price for peasants' cacao continues low.

iioMiXKA. There are complaints of the lime crop being
rather below average; ])rices fell heavily during the month
tlown to i;2S per iji[)e f.o.b. for concentrated lime juice.
The investigation of the root disease of limes, made by the

Mycologist during his visit to the island in October, has
been described by him in the last number of the Agricultural
Neti'S. There is only a moderate crop of cacao. In the

IJotanic Station wherever diseased trees are noticed they
are lieing removed, and supplies put in where necessary.
The Agricultural Depai-tment is authorized to make fortnightly

shipments of fruits from the Botanic Gardens to the Netley
Hospital for the use of the wounded soldiers.

,MoN TsEKRAT. The Curator reports the eomi)letion of

the planting of the pine-apple plot of ]-acre containing 1,000

plants. The reaping of the experimental ground luit plots
has lieen completed, and a good deal of information accumu-
lated for future use. Three bags of the ground nuts have
been shipj)ed experimentally to Canada. A new grass

(C/doris Gayana), which is being experimented with, is found

to be easily rai.sed from locally produced seed. The cultiva-

tion of pigeon peas seems to be attracting some attention.

Sixteen thousand plants of the Bay tree have been distriliuted

frcpui the Station up to date: J, -acre of these trees have been

planted on fjovernment land. The moth of a grub attacking
sweet potato stems has been sent to the Entomologist of this

Department for identification. Onion growers are disposed
to follow Dr. Watts's advice to use crates for shipping.
A further trial shipment has been made to Canada of

pine-apples.
ANTIGUA. From the Experiment Station of this island

we have the comiilaint of prolonged drought. Though
the work of plant distribution is continued, the lack of rain

has retarded it. Both the cane and cotton crops are suffering
from the effect of prolonged dry weather. In most places the

soil is too dry for the transplanting of onion seedlings. Up
to the end of October Mr. Jack.son reports that there has only
fallen L'9-34 inches of rain for the year. The efi'ect of this

.small rainfall is felt in all parts of the island, but especially

so in the northern distiicts. The Onion Growers' Association

promises to be prepared for curing the coming onion crop.
In the Antigua Sun (Octiiber 28, 19U) it is .stated that at
a meeting of the above association it was unanimously decided
that the money recjuired for the preliminary working expenses
of the society this year should be obtained from a firm of

merchants. It was also agreed that members may be allowed
to sell onions locally, liut not to ship them except through,
the association.

.ST. KiTTs. The Agricultural Superintendent says that
the weather has been very dry up to the latter part of

October; since then, however, 3 inches of rain have fallen.

The canes, especially in the Ba.sseterre district, have been so
affected by the drought that, even if the rains keep up, the

crop must be beloAv the average. The rains will benefit the
later cotton. Some promising fields are to be seen. Leaf-
blister mite is attacking the old cotton, and unless it is kept
in check by hand picking, there will be no second bearing.
Termites, similar to those which have attacked the canes on
Pond estate, have been found also in some cane fields at

Buckleys near the sea coast. At a meeting of the Agri-
cultural and Commercial Society held on October 13, it was

decided, on account of the war and the drought, not to hold an

agricultural show in 191.5.

NEVI.S. There is not much to report from this island.

The growing cane crop has suffered much from drought.
The cotton crop is nearly reaped, but the new growth is

att'ected by leaf-blister mite to some extent. Attention

will have to be paid to prevent the spread of this pest.

VIRGIN' ISLANDS. In these islands there is also the

report of prolonged drought. Fields of young cotton seem
to have been atfecteil throughout the Presidency by want
of rain. The cotton fields of Virgin Gorda, however,

pr<jmise fair results. In spite of the dry weather the amount
of limes purchased at the Station shows an increa.se on any
previous year. The opening of the cotton factory for-

purchase of cotton from growers ^vill, it is hoped, soon take

place.

SISAL PLANTING IN EAST AFRICA.

It seems that British East Africa will soon be in a posi-
tion to supply a good deal of fibre to the world's markets.

In a recent number of the Agricultural News attention was
directed to late experiments in planting sisal in Jamaica.

From an article in the Journal of the Royal Society of Arts,
for August 14, 191-f, it would appear that the planting of sisal

(Agave sisalana) in certain upland districts of British East

-Vfrica in rich volcanic .soil, which was begun in 1907, is now-
an assured .success. Planting is steadily progressing, and
a large increase of production may be looked for, as the con-

ditions of soil, climate, and labour are favourable, enabling
the planters to pi-oduce sisal fibre at a low cost. On the

coast-line, on coral limestone soil, the industry is also being

extended, though the yield of fibre per acre there seems to be

rather less than on the upland plantations. The article

referred to considers that the industry must soon become

most importiint in East Africa. The siutable climate, the

fertile soil, the cheap labour, and the low price of lancE

combine to allow of the output of first-class fibre at a low

enough cost to ensure a good profit at the average selling

price of the last ten years (£33 per ton). As the planters of

sisal in East Africa appear also to be using the best decortica-

ting machinery, and baling presses for the preparation of their-

product, their future success would seem to be assured.
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COTTON.

WEST INDIAN COTTON.
The report of 3Iessrs. Henry W. Frost & C<j.. on

Sea Island cotton in the Sovithern States, for the week

ending October 24, is as follows:—
The receipts for the week were 67 bales, making the

total to date of new crop cotton 22S hales, against 722 bales

last year. The Factors have sampled the cotton and are di.s-

posed to sell, provided they can do so on a basis of Fully
Fine 23c., Extra Fine 26e. The i|uality of the crop is better

than last year, and with orders in hand we can .sectire very

.satisfactory cjuality, and possibly at .some concession from

the above prices. For this crop, estimates range around

7,000 bales.

PROPOSED VISIT OF COTTON EXPERT
TO THE WEST INDIES.

The following letter, which has been received by
the C(5mmissioner of Agriculture from Mr. H. A. Dixon,

the Managing Director of the Fine Cotton Spinners"
and Donblers' Association, Ltd., is reproduced here-

with for general information:—
The greatest part of the crop of Sea Island cotton grown

in the British West Indies is consumed in our mills.

It lias for some time been our desire to put ourselves

into closer touch with tho.se who, are concerned with the

scientific breeding of cottons, and also with those who

actuallj- grow them, and it happens that the opportunitj' has

occurred at the present time of our securing the .services of

a gentleman who is exceptionally equippetl for making a visit

on our behalf to the islands where the cotton in question is

grown. This gentleman is Mr. J. L. Fonda, who for many
years has lived in one of the principal centres of Sea Island

cotton growing in Florida, U.S.A., and whose business it has

been to buy cotton there for us. Mr. I'onda has also had

occasion to give a good deal of attention to the best systems
of improving the cotton both in quantity and quality.

In visiting the West Indies ilr. Fonda's instructions are

to furnish us with all the information he can collect as to the

prospects of Sea Island cotton growing. ^Ve have also asked

him to make particular enquiries as to any matters in which

it might be possible fpr us to co-operate with the Government
and with the planters in order to make the industry more

satisfactory both to them and to ourselves.

Mr. Fonda sails from America early in November, and
will keep you advised of the prolialilo date of his visit to

you.
We beg to solicit your kindly eo-operation to make his

visit as mutually beneficial as j)ossible.

We had made our arrangement with Mr. Fonda before

the outbreak, of the present war, but we do not sec any rea.son

why the war should interfere witli it or cause the delay of

a year in making it.

INDIAN CORN.

AS TO CORN.
The fulliiwing article entitled As To Corn, is taken

from Modern Farming for .September 2.5 last. The
advice given therein is applicable to West Indian condi-

tions to such an extent that it i.-< reproduced, as being of

interest .and value to readers of the Agricultural
Neius:—

In 1913 Louisiana produced 41,800,000 bushels .)f corn,

an average of 22 bushels per acre. The average for tliat

year is the highest of any State south of the Ohiri Itiver,

with the e.xception of Texas, and not counting Missouri,

which usually makes about 30 bushels per acre.

The States in the corn belt produce from 3.5 to 40
bushels per acre and more on many acres. The query

presents itself therefore, whj' is not Louisiana's yield higher?
The following reasons, which apply with slight modification

to the othei' Southern 8tates, are given as some of the most

logical ones:—
First: Three one-crop systems

—cotton, cane and rice.

The f)oll weevil and the tarilf have made it necessary to

think of other crops, however, so henceforth the one-crop

systems do not enter into our agriculture as formerly. Let
us get away from the single-crop idea as soon as possible.

Second: Corn has usually been planted on land that has

been cropped for several consecutive j'ears in cotton, cane

or rice.

Third: Seed bed for corn has not been sufKciently well

prepared because of lack of time from the other crops.
Fourth: Turning ploughs have been used for cultivating,

making shallow work impossible.
Fifth: Cultivation has not been frequent enough.
Sixth: The seed planted has not been selected, but too

fre<juently shovelled out of the crib at time of planting.
Seventh: Too jnuch seed has been imported from the

Northern States.

Eighth: Not sutficient attention has been given to the

u.se of fertilizers.

Good seed is probably more than one-half the cause of

making high yields, because upon it depends the per cent,

of stand obtained, and on. that depends the amount of corn

per acre.

By good seed is meant that which jjossesses first class

germinating qualities, the characters desired for propagation,
and selected from high'j'ielding strains. It even stands for

acclimatization and soil adaptation.
It is regrettable, btit true, that in Louisiana (and prob-

ably similar conditions so far still prevail in most of the

other Southern States) there are but very few jjlaces where

good seed corn can be obtained. The reason is that we are

only beginni)ig to breed corn, as we do live stock. This

condition needs to be .remedied, for good seed corn, that is,

properly bred, ought to lie for sale on some farm in every

community.
Not having the corn-breeding industry yet developed in

many communities, thenext best thing is for each farmer to

save his own seed corn, which all can do, even though all

will not be aljle to do ear-to-row lireeding. Seed ought to

be field selected, and there is nothing that will pay as well;

hence begin this seasou. to get your seed corn from the field,

and in this way helj) to raise more corn.

The following points are well to rcmeniViei' when doing
this work:—

Select till' I'orn only wlicn tlie crop is tlioroiiglily niatnri'
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^i-lect the corn tVoiii shong and healthy .stalks: not

f 1(^11 near barren and weak stalks.

Sfleft the corn which has shank only sufficiently \o\\^ to

[permit the ear to hang down. Long shanks and gfiod ears

do not go together.
Select the corn that has ears completely covered with

shuck. The shack should present a square appearance at the

end, which u.sually means a well-shaped ear.

E\ery farmer who realizes that liis corn yields are not

what they should be must make plans to do this work at

once, if he aims to improve liis 191-5 corn crop. Corn

im|)rc>^•eme^t, even though achieved only to a small extent

at the start, is a long step in the right direction, for it incul-

cates the habit of striving for bigger and bigger yield^. Corn
means too much to the farmer of the South, especially now
tliat cotton is not to lie relied on as it ha.s been in the past, foi-

any to feel otherwise than that it deserves to command most
careful and painstaking attention.

LAND SETTLEMENT IN SOUTH AFRICA.
()ne of the principal re.snlts of the Koyal Coiiiiiiis-

aiitu ot 1897 was the establishment, in .some of the

Wef<t Indian islands, of a Government scheme of land

settlement. In connexion with this it is of interest to

note that a Comniission was appointed in July 1012,

by the Oovernor-Oeneral of the Cnion of South Africa,

to ini|uire into the provision of small holdings for

miners and industrial workers on the Rand. The

RejKirt of the Conmiission, dated Octobrr 1. I!ll.">,

deals with the following matters:—
(1) The nece.ssity for providing land in that

district for establishing small holdings, anfl lor the

settlement thereon of jX'rsons engaged in mining or

industrial occupations:

(2) The extent of land available for effecti\e

occupation;
(•i) Legislation, if any, reciuired for carrying out

iriy sciieme proposed.
The following statement of the Conmiission with

regard to the hr.><c niatter .seems ot general interest,

where similar problems are presented:
—

The Commission in pre.senting the results of their

enquiry find it necesiary to (h-aw a distinction between two

kinds of settlement on small holdings.

(1) The settlement on smallholdings of perscMis wlio

will continue to be engaged on the mines or in industiy:

(2) The settlement on small holdings of persons who

iiave retired from employment on the mines or in industry,

who wish to devote tiiemselves to farming and make their

living out of it.

Holdings of the first type are referred to in the Report
1- -Caidi-n Holdings", and those of the second type as 'Farm

Holdings', both tyjies being included under the teini 'Small

Holdings'. The im|)ortant distinction is, that while the

Kariu Holding is one on which a man can make a living

by agriculture, the Garden Holding is not. The latter is

intended to provide the industrial worker with a home, and

with a plot of ground on which he can occupy his time and

resources in poultry keeping or some other rural employ-

ment. The Conunission recommend that a (farden Holding

.should be not less than 1 acre and not more than 5 acres

in extent, and a Farm Holding not les.s than 25 or more than

.')00 acres. A holding of 500 acres would be, relatively,

a small lioldins in South Africa. The three mining districts

of the Rand are divided into 208 farms Avith an average
acreage per farm of 2,096 morgen, equal to 5,729 acres,
a morgen being 2^ acres.

Garden Holdings would have the more direct effect on
social conditions on the Rand, but the Commission anticipate
that the creation of Farm Holdings would have an important
though less immediate ett'ect on such conditions.

The Commission are of opinion that the settlement of
the wi.rkers on small holdings would result in the ini]H-ove-
nieiit of conditions in the following respects:

—
(a) By improving housing conditions;

(b) By making the population more settled:

(c) By encouraging habits of saving :

(d) Bj- providing an opportunity for men who, for one
reason or another, wish to retire from industrial occupations
aufl take up a country life ;

(e) By providing new openings for the rising generation;
(f) By creating a link lietween the Rand community

and the rural population of the surrounding districts;

(g) By reducing the cost of living.

Points (a) and (b) advanced in the above, seem of

especial force.

With regard to legislation, several islands in the

Wl>i Iiidies have passed Acts in accordance with the

findings of the Royal Commission to facilitate land

settlement, and such Acts have apparently worked well

where there has been need of them. In the Rand, the

legislation recommended b}" the Commission is the

introduction of a syst(;m of progressive taxation of

land \ahtes.

Palm Kernels.- In the HulUtin <>t ike Imperial

IiiH'tii.t'', Vol. XII, No. 3, July-September 1914, there

is an interesting article on the trade in palm kernels, of

which the following is an abstract:—
The two chief products of the West African oil palm

(Eliiit ijniiieensif) are palm oil and palm kernels. The former

is obtained from the pericarp, or outer pulpy layer of the

date-like fruit, the latter are secured by shelling the nuts

when the pericarp is removed.

I'ntil recently the trade in palm kernels has been left

entirely to Germany, as is shown by the fact that of the total

export of the.se from the British West African possessions in

1912, valued at £.'^,802,492, the amount shipped to Germany
was valued at £3,606,943. The article draws the attention

of British merchants and manufacturers to the advisability of

securing a proportion of this trade.

Palm kernels are used in Germany as a source of oil and

feeding cake. The oil ol)tained from them is of a white or

pale yellow colour, and possesses a pleasant taste. It is used

for the same purposes as coco-nut oil, viz: the manufacture

of soap and candles, and the preparation of various edible

fats. These products are manufactured on a large scale in

Germany, and exported largely to Great Britain. The meal

which is left after the extraction of the oil from the kernels

is of value as a cattle food, the whole of which is practically

consumed in Germany itself.

Should British oil-seed crushers undertake to secure this

product and to work it, they would probably find no difficulty

in disposing of the oil lo .soap makers and makers of edible

oil jjroducts, but the English farmer might not be induced so

readily to take up the feeding-cake, though of proved value

on the continent. Yet there is room for an extension of the

production of feeding-cakes in the United Kingdom, the

imports of such cakes from abroad in 1913 having been

valued at £2,539,892.
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NOTES AND COMMENTS.

CJontents of Present Issue.

The editorial in this iiuiuhci- contains the first

part of a discussion on the improvement of soils, which

is based upon the address of Professor A. I). Ha
"

the Australian meeting of the British Association.

at

Among the articles on the sugar industrv, one

entitled The Outlook of the Continental Sugar Industry

presents the opinion of Dr. Prinsen Geerligs with

i-egard to the outlook for the coming year.

The article on peas and beans, which appears on

page 370, is of interest at the present time when
attention is being given to new food ei-ops.

Insect Notes in this number, on page 376.

include an interesting account of the habits of ants,

and advice to planters to experiment with a view to

learning the effect of different insecticides on the

foliage of different kinds of plants.

Fungus Notes will be found on page 380. They
include articles on spraying ground nuts for leaf rust,

and the damping off of seedlings. The former shows
the beneficial result of spraying, and the latter describes

how to control the damping off fungus in seed beds
and seed boxes.

Publications of the Imperial Department of

Agriculture.

The latest number (76) of the Department's
Pamphlet Series is now almost ready for disrributii)ii.

It is entitled Indiah Corn. This small publication is

intended to bring together the known facts as to corn

cultivation in the West Indies, and to make suggestions
which it is hoped 'will help planters and othei's to

increase the value of the Indian corn crops.
ITsefid suggestions are made with regard to tillage

aufl ujanuring, whilst the need for the proper curing
and stcjring of the crop, and especially the seed corn,
and the remedies to be employed to guard against
insect attacks are given due consideration.

The question of curing, storing, and protecting the

grain from moulds and insects is discus.sed, and useful

information given on these subjects.
The chapter on seed selection outlines simple

methods wiiich may be adopted by anj'one who wishes

to improve his strain of corn. The account of artificial

"Irving makes reference to the successful operation of

the Hess kiln drier in Antigua for curing the gi-ain for

storage.
This jwiyphlet.'has been prepared by Mr. H. A.

Bailou. M.S; Price, 4(7.; post free od.

The Rrifining of Saltpetre.

Duiiiig thi> last two years atteuipts have been
made by the Agricultural Chemists attached to the

Imperial Department of Agriculture in India, to im-

prove the methods 'of refining saltpetre. The crude
rnateiial is an eflSorescence on the soil of certain

districts, and consists of a mixture of potassium nitrate,

sodium ihlo]-ule. and nnid. The present miscientitic

refining process ccjusists simjjly in the solution of the

nitrate in hoi water, separation of the mud by sedimen-

tation, and crystallization of the nitrate from the

cleaned liquor as it ("ools.

Soil Bacteria

The Ktporl., foj, l!»13, of the Director of the Agri-
cultur.il Experiment; Stati<in of Wisconsin, in a dis-

cussion of the inH\>:nce of soil bacteria on plant

gi-owth, points out that these micro-organisms are even

yet but imperfectly vmderstood, and that among them
are injurious as well as beneficial forms. It appears
from the experiments carried out at that Station that

if the relatiovi between various crops, the different

kinds of soil ba,eteria, and the diftVrent types of soils

could be established, new- light would be thrown on the

complex proc'ssi's concerned in crop rotation. The

example given is of oats and com, but this might read

for our |)ujpose, cotton and sugar-cane, or corn and
cotton, li i« as follows: if on a given soil corn favours

the development of bacteria whose growth in turn

stimulates oats, tlien oats can follow corn in the rota-

tion, (^n thf other hand, if corn retards the gi-owth of

bactej'ii! favourable to oats, or favours other bacteria

which :tri detrimeutal to oats, then oats should not.

follow c:>rn as a crop rotation.
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Explosives and the Blow-Lamp in the Garden.

Whether the spade ami the rake will ever become

only vahiable anti(|ues may reasonably be doubted, but

experiments are beiii<r made by daring horticulturists

to extend thi' list of garden imph'nients so as to render

cultural operations less iaboriotis, and more lasting in

effect. In a paper in the Journal. of the Royal Hor-
ticultural Society (August 1914), Dr. H. E. Durham
iliscusses in a pleasant way the use of e.xplosives and
rhf blow-lamp in the garden. By using small (11 to

'1 oz.) charges of cheddite at a depth of :i|
to :H feet

and 2 to i\ yards apart, he came to the conclusion

that, comparefl with tlie work done by the spade or

lork in digging and breaking up the soil, (juite ten

tiint'S as much energy vvas put into the .soil in this way.

Although his experiments have not been conducted

long enough, he says, to warnxnt any definite generali-

zation, yet he considers that in all cases a beneficial

effect was prcnluced by the explosive treatment. He
also believes that the u.se of explosives gives a means
of subsuiling old bodies of herbaceous plants without

removing the plants.

As regards the plumber's blow-lamp as a gardening
tool, Ur. i)ui-ham thinks that its range of usefulness is

such that others might like to try it. Pests of the

insect world can in some cases be destroyed by it,

especially ants' nests. But the chief use to which it

may be put is the eradication of weeds in a rapid and

effectual manner. They should be attacked while

rpiite small, for then the very slight scorching from the

cpiick passage of the flame over them is enough to

destroy them. Even when the weeds in a bed have

reached the seeding stage, the lamp may usefully be

employed to destroy the seeds, and to prevent a new

an<l probably more prolific crop of the weeds.

Another useful function of the blow-lamp is the clean-

ing off of the unsightly green algal growth which so

often disfigures walks and drives, especially in damp
weather. l)r. Durham says that a drive so treated

by him was rendered free from such growth from

October to February, the dampest months in Kugland.

There are therefore, at least, four ways in

which a blow-lamp can be put to use in the

garden: first, to destroy young weeds: .si-c(jnd, to

prevent weeds from seeding; third, to tidy up (juickly

a green walk or weedy path; fourth, to destroy some

insect pests.

Should anyone care to experiment in the garden
with a blow-lanip, the following description of what

it is may be of some assistance:—-

The phimber's blow-lamp is a lamp with a blast

attachment. It may bum kerosene (parafin) or

gasolene (petrol).
The burner is arranged so that a jet

of the vapour of the kerosene or gasolene is ilirected

into a tubular chinmey, usually horizontal. The

position and the intensity of the flame is i-egidated by

air pressure,
which is produced by a small pist.m pump

incorporated in the body of the lamp.

The United States Department of Agriculture.

All article which appeared in Science, for (.)cto-

ber 2 last, gives an illuminating aecoimt of the amount
<:if money appropriated for the several Bureaus and

Divisions of the United States Depamment of A^'vicul-

ture, in support of theii- usual and routine work, and

tor new developments. The total amount carried by
the Act pnividing for the fiscal vear ending January 30,

191.5, is !?19,.S(i.5,832, which is an increase of $1,87S"887,

or more than 11 per cent, over the amount grantad for

the previous fiscal year. This inci'ease is distributed

throughout the several sections of the Department, in

certain instances specified sums being definiteh" allo-

cated to special lines of work.

Some of the largest increases are made in coimex-

ion with the demonstration and extension activities, in

which work gTeat interest has been manifested. For

instance, the sum of §5400,000 is definitely allocated to

farmers' C(j-operative demonstration work outside the

cotton belt, and 8(373.240 for similar ilemonstrations

in the areas threatened by the boll weevil: while

for the campaign against the attle tick, funds to the

amount of S400,000 are provided, of which S50,000 may
be used for 'lenKinstration work in areas ft'eed of ticks.

li^l.s impossible in the brief space available tbr

tlii.s extract to mention the lines of work projected,
and the amounts of money made available for the

cj.viTying out of them. A persual of the article under

co/isideraticn however records the m:ignitude of the

work of that great Department, and the value of the

results attained by the scientific officers attached to it

is attested by the amounts of the appropriation, and

especially by the increase over the sums provided
in the preceding year. These tacts also emphasize the

recogiiiti'jn on the part of the (iovei'nment, and the

people as a whole, of the importance of agriculture as

a fundan.ental pursuit embracing all branches of science,

am I of the necessity for fostei'ing its development.

Whi n it i,s stated that in addition to the amounts

ali-eady refen-eil to as being provided for the agi-icultu-

ra! work in th<. ••.mnng year, large appropriations will

be available foi agricultural education in the land-

grant colleges, foi rural education work, demonstiaticin

w ork in agriculture among the Indians, and the payment
of the oovcrnrreiit quota towards the support of the

International Institute of Agriculture, the wide extent

to which federal assistance to agi-iculture is being
carred out becijines apparent, and the aggi-egate

expendituj-e fi'om the federal funds appears increas-

ingly imp-"essive.

It ifi aiared, however, that the entire agricultural

appropriation is still inconsiderable as compared with

the total federal appropriation, the magnitude of the

agri'-ub Tu-al interests of the country, or even of the

anniia! losses to faiin products sustained through insect

pest.s
and plant, diseases.

Moreover, the conviction is deepening that these

appn\priations a.re lai-gely in the natui-e oi' a pei-manent-

ir, vestment for the benefit ol the nation as a whole
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INSECT NOTES.

ANTS.
In the Annual Report t)n Agriculture and Crown Lands

of the C'Olony of Seychelles for the year 1913, under the

Iieading Insect Notes, there appear some interesting observa-

tions on the life-history of a black ant found in those islairds,

:iud the proljable correlation of the spread of scale insect

pests with the increase in numbers of the ant.

It may be remembered that in Insect Notes in the Agri-
cultvral News, September 12, 1914, attention was directed to

the acrobat ant. a species of Cremastogaster, which has lately

become abundant in Barbados, and the connexion between

this ant and scime scale insects was noted. The habits of

the ant {Techiioritt/iniej' alhipes) under consideration in the

Seychelles seem to have much in common with the acrobat

ant.

In the report above mentioned it is stated as proved,
tliat this ant is indigenous to the Seychelles, but has only

nudtiplied so as to become a trouble.some pest in the last

eight or ten years. This is attributed to the development of

scale insects, which after the droughts of 1904 and 1905

midtiplied to such an extent as to cause the destruction of

most of the citrus, hibiscus, and Liberian coflfee plants in the

colc>ny. The favourite food of the ant seems to be the

excretion of the scale insects, so it is reasonable to infer that

mr>re abmidant food supply led to the multiplication of the

ants.

The greatest harm ilone by this special ant would

appear to be the increase which it causes in the propagation of

scale insects by sheltering them, and protecting them from

their natural enemies. A mutual benefit society is thus

forured between the ants and the scale insects. The ants

[)rotect the scale insects by building a sort of shelter for

them on the plants they infest, the shelter being constructed

of particles of soil or light vegetable debris: and the scale

insects by their excretions supply the ants Avith food. It has

even been suggested that the ants actually transport the eggs
or larvae of the scale insects from one place to another U>

form fresh colonies: this, however, has not been proved. No
other great harm is nkced on record against this ant, though,
as they infest houses in swarms, ci-awling over eveything,
even the food on the tallies, they are a decided nuisance.

This ant may, however, be responsible in the future for other

forms of injury, such as the destruction of useful kinds of

ants, or the dissenunation of disease germs.
The places most often selected, by these ants for forming

a colony, which they do with great rapidity, are the sheathing
leaves of the coco-nut, banana, and sugar-cane. From these

may be collected specimens in all stages of growth and

metamorphosis, by detaching quickly the lea\es infested by
them, and .shaking the sheaths over a killing bottle. The
workers are, as is usual with ants, somewhat smaller than the

males and females, the females being the largest. The
•sexual forms are winged, but after the mating flight the

females drop their wings, and are carefully tended bj' the

workers.

The ants are chiefly kept under control by the natural

agency of heavy rains. During a prolonged shower the

water runs down into the .sheaths of the leaves selected by the

ants as breeding places, and floods out and drowns swarms of

mature ants, as well as eggs.
As is mentioned above, some West Indian ants seem to

have much in common with this species from the Seychelles.

Any observations made on ants in these islands and on their

habits, especially as regards any association of them with

scale insects, would not only be interesting, but might be of

value in the future, if any species became a danger in any
way to the agriculturist. Planters and others are requested
to send to the agricidtural officers in each island any oliser-

vations which they may make, in order that they may be

be recorded.

Pests of Peas and Beans.—The following, taken
from Till lierieiv of Applied Entonioloyy, is a review of a

pajxi-r by A. S. Kartzov, on the cultivation of peas and
I'reneh beans, in Prpffressive Fruit. Gioviiuj and Alartcet-

Gardenivg, St. Petersburg, lOl-t:—
In this booklet the author deals with some of the pests

of peas, beans, and salads. Peas are subjected principally to

attack by various Bruchidae, amongst which Bruchus pisorum,
L. (pisi) is specially mentioned. The females oviposit on the

ovaries, and llie larvae live inside, and feed on the seeds, the

adults remaining in the seeds through the winter. As reme-
dies the author suggests the heating of the infested .seeds to

a temperature of 122' F. for not more tlian two minutes; the

use of carbon bisulphide; late sowing of peas, so that the
beetles should have left them before sowing: trap crops, so^vn

from ten to fourteen days previously, on which the beetles

will oviposit, the plants being afterwards used as food for

domestic animals; heating the seeds in winter to a tempera-
ture of 68°F., which will cause the beetles to come out of

them; moistening the seeds with lime-water a few days before

sowing, and the watering of the beds with the satne water
mixed with soot. Kidney and French beans are attacked by
Telrani/chus telarius, L., and Aphis radicans; spraying with
1 per cent, solution of saltpetre in water at a moderate tem-

perature is recommeded against the former, whilst a 1 per
cent, solution of tobacco extract is useful against the latter.

Various salad plants are attacked by insects, amongst
which the author mentions, Barathra (Mamestra) brassicae,
Ev.roa (Agrotis) sei/etum, Agriotes lineatus and Melolont/ia

melohni/ia.

THE EFFECT OF INSECTICIDES ON
CERTAIN PLANTS.

In view of the likelihood that the cultivation of certain

minfir crops may be taken up, if the depression in the cotton

market continues, it would seem advisable for experiment
station workers and planters generally, to make trial of

certain insecticides, in order to learn what effect these exert

on the foliage and general health of plants, so that Avhen

pests occur they may he dealt with promptly.
The leguminous plants, peas, beans, etc., are quickly

att'ected by certain insecticides. Paris green and London

purple injure the leaves of these plants, but it may )>e found
that dry powdered arsenate of lead, used without the

admixture of lime, is suitable for this purpose.

Similarly, little is known about the control in the \\'est

Indies <>i the pests of pumpkin, cucundier, and squash, beets

and tiunips, and Indian corn, and as certainly .some, and

perhaps all these will be of more importance in the future

than in the past, it would be well to know what remedies to

ap|ily in case of an attack of pests.
In this connexioii it should be remembei'ed that there

are two principal groups of insects to be considered: those

with biting mouth-parts, and those which puncture the

tissues and suck the juices of the plant.
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The tirst of these is reijresented by caterpillars, ami
the second by aphid.s, cotton stainers, and plant liugs. The
arsenical and other stomach poisons are available for the

destruction of biting insects, while kerosene emulsion, and
similar washes are suitable for u.se against sucking insects.

Black Leaf 40, a tobacco extract preparation, is principally
a contact [joison, but it would probalily posse.ss .some value as

a stomach poison also, and it might lie tried experimentally

against both biting and sucking insects, since it is likely that

it would be less injurious to certain plants than other

insecticides.

Iti certain instances it will be found advisable to use

contact sprays instead of the usual stomach poisons for the

control of biting insects; especially when these ai'e suffi-

ciently soft-bodied to be susceptible to the action of such

insecticides. The following instance is an example of

this. A row of very promising garden beets was badly
attacked li}'

the cater|)illars of a small moth. A stomach

poison was tried without success, because each caterpillar was

protected between two leaves fastened together by silken

threads, or by a portion of leaf folded over or rolled up and

tied in place by silk threads. The ar.senate of lead did not

come within reach of the caterpillar. A mixture of soaj),

kerosene, and naphthalene was tried with good results; the

soapy spray probably penetrated into the hiding places of the

caterpillars; at any rate, these beets made much better

recovery than those which had been dusted with dry arsenate

of lead.

The article entitled Scalo, on page 282 of the current

volume of the Ai/ricultural A'en'f, gives an account of the

preparation of this kind of mixture.

VlRirlN ISLANDS: REPORT ON THE EXPERI-
MENT STATION, TORTOLA, JUL! IJ,.

Under the heading in this Report' of Work Done in the

Nurseries and in Distribution of Plants, the increased atten-

tion given by the local planters to probably remunerative

minor industries is very noticeable. Orders for no less than

4,.500 coco-nut plants and 1,500 coffee, plants were received

at the Station; while the supply nf fi8,500 onion plants was

insufficient to meet the demand. The number of lime

plants distributed (3,210) was also greater than in the

previous year.

A laru-e portion of the Report consists of the description

of plot experiments with various crops. Beginning with the

lime plot, it is noted that the very dry weather experienced

duriuf the year has had a retarding influence on the growth

of the tree.s. With regard to cacao, 'the poor results seem

to point to the conclusion that it is not likely to be suited

to the climatic conditions of the Virgin Islands; on the other

hand, it is hoped that Liberian coffee may prove remuner-

ative^ if only to supply the local market."

Dealing with the orchard plot, the opinion is expressed

that citrus^fruit is little suited to the Virgin Islands, but

that mangoes, especially of the finer kind.s, could profitably

be grown for export to the neighbouring island of St. Thomas.
The suitability of the .soil and climate for growing pine-

apples also is apparently proved.
The experimental plot of coco-nuts is serving a useful

purpose in demonstrating the best way of planting these

trees, with a view to encouraging planters to take up thi.s

industry.
The sugar-cane phjts afford an opportunity to oane

growers of obtaining plants of well tested varieties.

As cotton is the chief industry in the Virgin Islands,
the plots devoted to various experiments with this crop are,

of cour.se, of primary importance. It seems fairly well

proved that it is of great importance in those islands

to plant cotton early, not later, in fact, than the end of June.

Great attention has als(j been given to experiments with

plants that supply so nuich of the food of the people of tho.se

islands—cas.sava, sweet potatoes, yams, and tannias. The
tabulated results must lie of value in demonstrating the best

varieties to be grown.
It is hoped to develop an oni(jn industry, which may not

only supply the local Tnarket, but may also prove profitable in

export to the neighbouring island of St. Thomas.
The experiments with the starch-producing tubers of

arrowroot and tous-les-mois seem to show that they might

profitably be grown for local use.

Other industries of which the work on the Station

appears to show the benefit, are the cultivation of the papaw
for the purpose of obtaining papain, and the cultivation of the

Bay tree. In Montserrat the papaw industry is a growing

one, and the climate and soil conditions of the Virgin
Islands are well adapted to the cultivation of this plant.

With regard to the Bay tree, the Virgin Islands would seem

to be exceptionally favourably situated, because there is

a market for the leaves so near at hand in St. Thomas.

There is a considerable portion of the report dealing with

the work done in cotton selection, with tallies of results

appended. This careful work cannot fail to be of use in

the future.

A table of exports shows that cotton .still holds the first

place, though followed very closely by cattle. It is gratifying

to note that the value of lime juice exported has much

increased, and that the value of fresh fruit and vegetables

exported is more than double that of last year.

In dealing with the cotton industry in the Presidency,

the Report regrets that owing to unfavourable weather con-

ditions the crop gave, on the whole, poor results, though
a larger area was under this cultivation than that of last

year. The Government factory still continues to be of great

use to the planters.
The prospects of further advance iir the growing of

limes are good. There is much land, especially in Tortola,

which, with facilities foi- crushing, would seem to be suit-

able for lime trees.

DEPARTMENT NEWS.
Mr. J. C. Moore, late Agricultural Supfriiitemleiit,

St. Lucia, arrived in that island on October 22 from

England, and proceeded on October 25 to Grenada to

take up his appointment as AgricnUural Supeiintenrj-

ent in that Colony.

Mr. M. A. Lawrence, Foreman of tlie Botaiiiu

Station, St. Lucia,, left that Colony on November 8,

to take up an appointment as Overseer in the Agri-

cultural Department, Nigeria.
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GLEANINGS.

A LOpy of the Meteorological Keeoid.s of British East

Africa for 1911 has just lieen received. It seems very com-

plete. The accumulation of such data from all parts of the

world will in time reii<ler meteorolojiy proKaMy one of tlie

exact sciences.

The coco-nut crop of the .Seychelles of iyi/5 was the

liighest ever produced in tlie colony. The total r>i 26,0.36,206
nuts is recorded. Local consumption, it was estimated,
accounted for 4 million nuts. Nearly 21 million nuts were

converted into copra and e.\ported. {Annual Re2)orf ot

Agriculture and L'rovn Landi. Seychelles, 1913.)

From the same report we glean tliat a small ijuautity of

titrate of lime is made in the colony, but the attacks of scale

insects give little hope of developing this indu.stry. The

report is in favour of growing Bermuda onions in some of the

i.slands, as it is thought that the conditions of climate and
soil lend themselves to the requirements of onion cidture.

Imported onions are retailed at from 12c. to 2nc. per Iti.

Also from the same lepurt we take the following inter

esting note. Experiments have been made in raising hawks-
bill turtles in captivity. This work has received a blow from
which it may not recover. A disease broke out suddenly in two
sea-water enclosures, and all the young turtles were found
dead in those enclosures at the .same date, though separated
from each other by a deep sea channel and a distance of over
6 nules.

Fr(,m the Louisiana Planter, October 10, 1911, we

glean that the sugar crop of Trinidad for 1914 was

55,4f<8 tons. A noticeable feature of cane culture in

that island is the amount of cane produced, and sold to the

factories by the small owners, the numl)er of these selling
canes to the factories during this crop being 12,703. There
does not seem to be such a development of cane growing in

small holdings elsewhere, so far as we know.

In view of the advice given by the Imperial Commis-
sioner of Agriculture to the planters of Montserrat on the

advisabilitj' and probable profit of growing bean crops, which
was printed in the A>/ricultural A^ews of October 21, 1911,
the following items taken from the Produce Markets Revieir,

September 19, 1914, may be of interest: 'For English
marrowfats, high jn-ices are being asked . . . There is con-

siderably more demand for really good Japanese jjeas. . . .

Ilangoon beans are firmer, and the possibilities of large

supplies in the immediate future are remote. . . . Butter

lieans are firmer: some dealers seem inclined to buy any
eh(\'ip parcels offered."

A note in the Journal of Heredity, August 1914, accom-

panied by an excellent illustration, points out that the

ciindition of bareneckedness in fowls seems to be a dominant
factor. A barenecked cock and two hens, of the breed

frequently met with in the West Indies, were brought to the

States. Three-fourths of the offspring of these, when mated
with each other, were barenecked: while when mated with

ordinary fowls, one-half of the offspring inherited the

bare neck.

The Egyptian Journal Ofticiel of September 22, contains

a decree restricting the area of cotton cultivation during the

191.5 .season. It is explained that this ste]) is taken in view
of the present limited, demand for cotton and the possible
rise in the price of cereals. Cotton cultivation in the basin

lands of upper Egypt is entirely prohibited. It is forbidden

to devote more than one-quarter or, where the land is unsuit-

able for growing cereak, one-third, of estates to the cultiva-

tion of cotton. (The Board of Trade Journal, October 8,

1914.)

A most drastic step in the endeavour to prevent the

importation of fruit infected with any form of plant or insect

disease has been taken in British Columbia. The Agricultural'
(razette of Canada, September 1914. says that the |)rovinciaI
fruit inspectors have l;>een empowered to seize all infected

fruit, no inattei' where it is on display, even though it mav
have been previously passed by the inspectors. The British

Columbian Government are evident!}' bent on minimizing
the risk to their large fruit trade, which would ari.se from the

importation of infectious fruit diseases from other countries. -

In connexion with the pamphlet on Indian Corn, by
Mr. H. A. Ballon, about to be issued by the Department of

Agriculture for the West Indies, attention may be drawn tf) a

pamphlet on the same .subject entitled Maize Culture, compiled
by A. H. E. McDonald, issued by the Department of Agri-
culture. Xew South Wales, as Farmer s Bulletin, No. 78,
•luiie 1914. The illustrations are very good, e.speciallj- tho.se

showing typical ears and grains of leading varieties. Though
the conditions of maize growing in Xew .South Wales and in

the West Indies are widely different, there is much inter-

esting matter in this liuUetin for the perusal of any planter
who may be thinking i>i devoting more attention to the grow-
ing of Indian corn.

The application of motor tractors to farm work is pro-

gressing ra|)idly on the sugar plantations of Louisiana.

According to Mr. A. B. Blakeniore, in the J^ouisiana Planter^
(Jctober 10, 1914, "a hundred uses can be found for one
wherever power must l)e applied on the modern farm.' The
first recjuisite for their efhcient use is the laying out of the

plantation: cro.ss ditches have to be got rid of. The next

item to be considered is the kind of machine to be obtained.

The writer referred to, lays it down that the correct .size and

power of the motor required for plantation work should be
not over 9,000 tt). in weight, with all tanks fiUed: of from
20 to 2-5 available horse power: and of the four cylinder type.
As regards its construction, he thinks it ouglit to be as

nearly 'fool-proof a.s jjossible, so as to allow of its being

operated by an ordinarily intelligent labourer, of course under
more skilled supervisidu. He says that automobiles have
been run for weeks under sealed bonnets without any adjust-

ments, and tliat there does not .seem to be any good reason

why a tractor cannot be built of the same reliabilit}'. Such
a machine, ^Ir. BlakeuKire says, will do the work of twenty-

eight mules at the cost of the upkeep of seven, wiU never get

colic, and, best of all, does not eat when it is not working.
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STUDENTS' CORNER.

SEASONAL NOTES.
Ill the Leeward Islands where sugarcane i.s largely

grown, there has been unt'ortniiately for the planter a rather
severe drought during the latter half of the year. Such
times of drought jircsent special o]jportunities of making
valuable ob.servations for future consideration. In the last

number of the Agricultural Nen's it was suggested that this

period of growth was a good one for making observations on
varieties of cane w-ith regard to their characteristics. In
A paper contributed to Vol. XIII of the West Indian Bulletin

by Mr. W. R. Dunlop, on stomatal characteristics of

varieties of sugar-cane, the writer expresses the opinion that

in the future selection of the sugar-cane for drought resis-

tance, more attention should be paid to the habits of the

leaves, and their stoinatal characteristics. The latter, (jf

course, can only be observed under the microscope, but any-
one can observe and note the habits of the leaves referred to

by Mr. Dunlop, and in connexion with this, how each habit

is correlated with aliility to withstand drought, or otherwise.

In some varieties of cane the haliit of the growing leaves is

to curl involutely, to jirotect the upper surface, while in some
few the habit i.s to curl revoUitely. to protect the under
surface. But in all ;a.ses, when the leaves are cut from the

plant, they proceed to curl up involutel}' before completely

drying.
The student will see, by referring to the paper mentioneil

above, that the ([uestion as to the correlation of leaf charac-

teristics and drought-resisting qualities in varieties of sugar-

cane, has not yet been thoroughly worked out. Observations

carefully made and recordefl <m tlicsf points may be submitteil

to the officers of the Agricultural 1 )epartments. They will

be very likely of use in future investigations.

Another point, which a period of drought must bring
into prominence, is the supply of fodder for the live stock of

an estate. Experiments might well be made in hay-making.
Some of the gra.sses in the West Indies possess the qualities
which tend to produce good hay, such as Andropogon caricosm,
which has so largely taken [josession of the pastures in Antigua,
and Andropogon pertusu', the sour grass of Barbados. If cut

at the prf)per period, and well cured and stacked, a cro]3 of

these grasses might prove, as hay, a great resource in times of

drought. Some of the wild leguminosae, such as Clitoria

ternatea known as 'wina' in Antigua, and as 'blue bell' in

Barbados, and Desiiiodinm tortuosuin, kiifiwii in some of the

islands as 'lieggar weeil', are go<id fodder in their green state,

and might prove worth while growing as a hay croj). They
cover the ground i|uickly, and do good to the soil. On the

subject of West Indian gi-asses and their value, reference may
be made to a paper liy Dr. Watts in the West Indian Bulletin,

Vol. I, p. 410, on the care of pastures in Antigua, and another

paper, also by Dr. Watts, in the same periodical. Vol. Ill,

p. 3.53, entitled Additional Notes on West Indian Fodder.

Favourable notice is given in this latter paper to another

native leguminous plant as a hay producer, Stylosanihes

procumhens, known as 'clover' in ( henada, 'creeping trefoil'

in Barbados, and in xVntigua as 'ilother Siegel'.

At this season many fields of Indian corn will be approach-

ing maturity, and the etiects of attacks of insects are

likely to be evident. The caterpillars of the boll worm and

of the corn ear worm will have attacked the leaves and ears,

while aphis ir.ay be present on the leaves. In Antigua, the

gnibs of the brown hard back {Lachnosterna sp.) are likely

to be found at the roots of Indian coin.

Students would do well to examine this crop, and observe
the presence of

insec^'ts, and endeavour to estimate the extent
of injury cau.sed by them; also the amount of control exer-
cised over the pests by their natural enemies.

In the case of the aphids, where these occur, the natural
enemies, the lady-birds, lacewing flies, etc., should be easily
found; the caterpillars are likely to be attacked by internal

parasites, and eaten by .Jack Spaniards: the hard back grubs
are not known to be attacked by parasites; and observations
are needed- on these points. In this connexion. Pamphlets
Nos. 73 and 7.5 may usefully be consulted.

The insect pests and diseases of sugar-cane are also likely
t<5 be more noticeable as the crop reaches maturity. The
root borer (E.roplulialmus esuriens), the hard back grubs, and
the root disease should be ob.served where these occur, and
a lookout kept for the appearance of the rind fungus or
stem disease.

In the ca.se of limes and of cacao, the root borer grubs
are also likely to be present, feeding on the roots. Limes
should be watched for any increase of scale insects, and
observations made as to the abundance of the parasitic fungi
which attack these pests.

Precautionary Measures against the Spread
of Plant Diseases. In referring to tlie discussions on
cacao cultivation which took place at the Third International

Congress of Tropical Agriculture, Trojiical Life (September
1911) takes occasion to make some remarks on the sub-

ject of legislation against plant diseases and pests. The
writer considers that certificates as to the freedom of plants
from diseases or pests are only of value when officially issued
at the importing centre, for he contends that plants or pri>-
duce may easily contract disease en route. Of course,

exporting centres known to be infected ought to be placed
Under quarantine, and exports of plants or seeds prohibited
from such centres, until the cause of the (]uarantine ceases to

exist. Some such regulations are already in force, and are

likely to be made more stringent. This question then

naturally ari.ses—How are planters to make and keep their

properties a clean centre of export? It is suggested that

definite areas of not more than 300 to 500 acres should
have isolating belt.s, preferably a practically bare strip of

land like a road, right round them. Such a jirecaution
would enable the careful planter to control a disease or pest
more easilj-, and it w-ould tend to prevent its spreading far

and wide. Even when the most stringent measures had to

lie applied, such as burning out, thej- could be more efiec-

tually and economically carried out in such limited areas.

The Water Hyacinth (Eichomia sp.) is known in

the West Indies only as an ornamental water plant. In Florida

it is a pest, interfering with the navigation of some of the

streams. In the Journal of tlie Royal Society of Arts for

Augu.st 14, 1914, it is stated that as a result of the .sprea<i

i)f this plant in the waters of Cambodia and other parts <}f

Indo-China, there have been investigations made as to its

possible uses. Professor
,
Perrot has published the results

of his experiments with the water hyacinth as a fibre

producer. He finds that fibre is extracted from the stalk,

which can be made into .serviceable rope and twine, and it

is suggested that it may be woven into bags for use in place
(jf the jute bags for rice now imported. It jiroduces a strong
flexible cloth which takes dye easily, of about the same

ijuality as jute. Native workmen obtain nearly 10 B). of

fibre from 220 Jb. of green stems, as compared with 3-.5

to 4 )ier cent, of fibre from sisal.
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FUNGUS NOTES,

THE DAMPING OFF OF SEEDLINGS.
Indications are received from time to time of trouble

experienced from the damping off of seedlings of limes,

tobacco, onions and other plants.

In the current volume of the Ayricultural News,

|)p. 78-9, some information was given as to methods of soil

sterilization l\v means of steam and of formalin; while in

the same volume, p. 1.58, the author's summary was reprinted

from a paper l>y .lames .Johnson, of the University of Wiscon-

sin, in which, as a result of considerable research, the use is

recommended (a) of some form of heat sterilization, or (b) of

formalin, 1 part in 50, applied on open beds, at the rate

• )f 1 quarts to the .^^quare foot of soil, which are then

covered for forty-eight hours to keep in the fumes.

The use of sulphuric acid, 1 oz. to 1 gallon or

stronger, for a similar purpose, is reported to give good
results in dealing with damping otf of pine seedlings, accord-

ing to two i)apers, by P. Spaulding, and by C. Hartley and

T. (.'. Merrill, in Phytopathohxiy. Vol. IV, pp. 73-92. In

the latter papir it is pointed out that the method is doubt-

fully practicable for less resistent plants nidess the acid is

neutralized with lime before sowing.
What will appeal more to West Indian planters, who do

not as a rule have sufficient use for a steam sterilization plant,

and who find formalin expensive, is the outline given by

Spaidding of a series of outdoor tests of modifications of

nursery methods. Each bed in. the series was -1 feet by
12 feet in area, and was raised about 3 inches above the

paths. The soil was a very rich, sandy loam, which had been

used for years as a vegetable garden, and was very uniform

throughout the aiea occupied by the experiments. Pmus
seeds were used. Equal quantities of water were given

except where otherwise stuted. Notes of the results were

taken one month after germination. .\ second test gave

Ijractically identical results.

Bed. Treatment. i
Result.

1. Very heavily manured
2. Over 6 inches of top soil re-

placed by dredged sand

3. Over fi inches of top soil re-

placed by sterile claj- subsoil

4. Watered twice as heavily as rest

-i. Kept as dry as possil)le*

8.

9.

10.

11.

Constantlv shaded

Check
One foot high Ijoard sides

Quarter-inch of fine gravel over' Practically free,

soil

Over .50 per cent. loss.

Germination slow and

poor, no damping off.

Practically free.

Total loss.

About 25 per cent, of

loss.

Total loss.

About 50 per cent. loss.

About 35 per cent. loss.

tibility to reinfection, dependent on its organic content.

In circumstances where treatment of the whole bed Ls

considered impracticable, it might still be feasible to use

sufficient sterilized soil to test the effect of covering the l>ed.s

to the depth required l>y the seedlings in their susceptible

stages. Where fuel is plentiful, soil for this purpose may be

prepared by the old-fashioned .system of roasting, either by-

lighting a fire on the' surface of the bed, or by heating the

soil on an iron plate or some such receptable over a fire. It

is not sufficient merely to warm the soil; it must be thorough-

ly heated and kept hot for some time. At the same time

care must be taken not to let it get so dry as seriously to

impair its fertility by charring the contained organic matter.

Number 9 is a modification of the common practice

of covering the seed bed with sand, and is well worth trial

where the material is obtainal)le.

Watered through tiles 6 inches

below surface

Check

The results illustrate

Over 75 per cent. loss.

About 35 per cent. loss,

clearly the well-known influence

• xerted by excessive watering, shade, and the pre.sence of

'.rganic matter in the soil, and No, 3 is especially interesting

lis .showing the effects to be obtained from the use of subsoil,,

sterile by reason of its situation, and presumably less liable to

iid'ection when in use, owing to its comparative freedom from

iiganic matter, A test of the effect of artificially sterilized

-•il used in a similar manner is not included in the series:

-uch effect is likely to be determined by its degree of suscep-

* Tlu- lo: occim-ffl inuuediately after a series of daily

SPRAYING OF GROUND NUTS FOR
LEAF RUST.

ill. \V. Robson, Curator of the Botanic .Station, ilont-

serrat, has recently reported the results obtained this year

from the spraying of ground nuts with Bordeaux mixture

for the control of the prevalent rust fungus, Uredo arachidis.

Previous experiments, recorded in the Reports of the

Botanic Station, Montseri-at, for 1910-11 and 1911-12 were

inconclu.sive.

On the present occasion, a plot of the Gambia variety was

equally divided, and one-half was sprayed twice, using a force

pump with 80 tti. pressure, and a Mistry .Junior nozzle.

At reaping tinie the pustules of the fungus were abun-

dant as usual on the unsprayed portion, while on the sprayed

plants they were difficult to find. The nuts were carefully

picked and weighed, and the results obtained are given as

foUow's:—
As rea|)ed. Dried nuts. Per acre.

Spraved 296 lb. 148 ». 1,779 ft,

Unsprayed 208 „ 104 „ 1,248 „

The yield of the sprayed plot was thus 531 ft, or 42 per

cent, more than that of the unsprayed plot.

There was no striking difference in the appearance of the

two sections at reaping time, i.e, there was not a browning
or wilting of the" foliage as had been noticed on a previous

occasion, but the growth of weeds had been much more

vigorous on the unsprayed portion, and the inference is that

this was due to the extra vigour of the sprayed plot.

The difference in the time of application of the Bordeaux

mixture, as compared with the 1911 experiments, was as

follows: in 1911 the plot was planted on May 31, and

sprayed on August 16, and again on September 19, i.e. 77 and

111" days after planting; in 1914 the plot was planted oa

May 5, sprayed for the first time on July 7, and agaia
on .July 21, i e. 63 and 77 days after planting.

That this difference in the time of application has led to

the improvement in the results obtained by spraying, obviously

needs confirmation; l;>ut whatever the reason, Mr, Rob.son

considers that this year the application has had decided

results.

The degree of infestation of the plants by this fungus

depends largely on conditions of soil and climate. Whea
the conditions are favourable to the host, only the leaves

which are approaching .senility are infested; in other circum-

stances the fungus can be so severe as to kill the plants

outright. The improvement to be e.xpected from spraying

must therefore vary considerably from one place to another,,

and from year to year.
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VETERINARY NOTES.

TREATMENT AND CONTROL OF NEMA-
TODE AND TICK DISEASES.

The tijlluAving- extiacts, dealing with Nematodes
(riJiiiiil wonn.s) an<l ticks, an* tVoiii paper.s read at the
i-ccent International Veterinaiy Congress. They form
an inteivsting continuation of inforniatinn jiublished
in the Agricultund JVew.^ (Septenilur 12) (jn

tuberculo.sis:—
Neiiiatodfs are Hineiiable to tlic ii.se of certain antliel-

jniiitii-s toniied veniiifuge.s.

Fioiii the plianiiaccilogical point (jf view, it is better to

use the drugs in their natural state than the active principles
which they contain, for the reasons that they often contain

adjuvants, are less likely to cause accidents, and are less

expensive.
The choice nf vermifuges depends U])on the nature of

tlie parasites and more paiticularly upnn their habitat.

(1) The nematodes of the digestive .system.
For the treatment of conditions caused by those parasites

the drugs selected must be such as are not readily absorbed

by the nnicous niemljrane of the alimentary tract. In order

to render the parasites acces.sible to the action of the medica-

ments, their administration should l>e preceded by a pur-

gative, the verndfuges l)eing given fasting on the following

day. The doses emphiyed shouhl not lie too small.

Instead of mixing a purgative with the anthelmintics, it

is preferable to administer the anthehnintic first and then

a purgative at an interval of some hours.

(a) The nematodes of the small intestine. In the case

of animals which have a .simple stomach, the nematcxles of

the stomach and small intestine are fairly easily accessible

to vermifuges. In rundnants they often pass into the first

.stomachs and fail to exert any etf'ect.

For the treatment of Ascaridesin the Ki|uidae, antimony
tartarate and arseidons aciri aie preferidile. For the Ascarides

• if the ](ig, areca nut. and for those of the dog and cat,

areca luit and semen-contra.

Ank3dostonuasis of the dog is principally treated with

tliymol or with mixtures containing male fern.

In the treatment of parasitic gastero-enteritis in the

.sheep, it is as a rule uece.s.sary to u.se a drenching tube which

is introduced into the mouth, or better still, into the

as(i])hagus. The animals .should lie drenched in the stand-

ing position, and shr>tild be kept as ijuiet as possible. The

most efficacious medicaments appear to he creosote and

thymol.

(b) The nematodes of the large intestine. It is difficult

to reach parasites in the large intestine with vermifuges
administered per os; administration per rectum offers a great-

er chance of success. Further, intravenous injections of

atoxyl may be tried, especially for those forms which become

encysted. The (Esophagostomes and Trichocephala of the

small animals are liest treated by means of thymol clysters,

as suggested by Brumpt.

(2) The nematodes of the respiratory tract.

The method of choice in the treatment of the meta-

.strongyloses (verminous bronchitis and pneumonia) is the

spraying of anthelmintic liquids (contaiinng creosote or

chloroform) into the respiratory tract.

Syngamosis of birds may be treated l)y carliolized

iidialations, or, more particularly, by intratraclical injectiojis

ijf salicylate of soda.

(3) The nematodes of the circulatory systcnn, the closecl

cavities, the tissues, and t'lt; urinary apparatus.
We are practically unable to reach these parasites.

An attempt should always lie made to treat the conditions by
the admiinstration of drugs by the mouth, and Viy the intra-

venous injection of anthehuintics, such as atoxyl, collargol, etc.

(4) The nematodes of the eye.
The intraocular nematodes can apparently lie killed by

the instillation of anthehuintics, and of collargol in fiarticular.
Extraocular nematodes can be expelled by the injection

of slightly irritating li(juids under the eyelids.
I'ONTKOL OF TICKS.

Ticks can be destroyed by means of dips containing
arsenic. The dipping tanks are placed along the line separ-

ating the afJected from the free districts. The sanitary
.service keeps watch so that no animal carrying ticks strays
into the free area. The infected and healthy areas are

separated from each other by an i)itermediate zone, and this

greatly assists the campaign against the ticks. The majority
of stockowners possess their own dipping tanks. The dry
vegetation is freijuently burned during the summer.

luununization is readily carried out; more than 25,000
breeding animals have been vaccinated by my method against
protoplasms. A reliable method of vaccinatiiig against

anaplasma remains to be discovered.

The procedure of inoculating the blood of recovered

animals and injecting trypanblue at the onset of fever is

a dangerous one in areas infected witli auaplasmosis.
Great attention should be paid to the acclimatization of

breeding animals. Before startitig to improve the breed of

animal* in an infected area, information must be obtained

regarding the type of parasites and ticks present, the geiveral
i-onditions of the district, and the rjuality of the breeding
animals it is intended to employ.

.\part from the parasites which they transmit, the ticka

possess varialile injurious (jualities of their own which render

them more or less formidaMe

EXPERIMENTS WITH SWEET SORGHUM.
From time to time (piestions have been asked as to the

possibility or advisability of cultivatiug some of the sweet

varieties of .sorghum in the West Indies as a .source of

sugar supply.
In the United States it has been found that the better

varieties of sorghum give a large yield per acre, are easy of

cultivation, and have rather a high sucrose content. Never-

theless, the juice contains (piite a large percentage of gummy
materials, which, on concentration, prevent crystallization.

The results of experiments made in India are given in

Bulletin No. 41, 1914, of the Agricultural Research

Institute, Pu.sa.

The conclusion arrived at is that, as a source of sugar

supply sweet .sorghum is not worth growing in India. Even
in America it is only grown to make syrup, for which there

is a demand in that country.
Two reasons are given for this conclusion. First, the

high glucose ratio of the juice militates against the produc-
tion of good crystaline sugar. Second, the yield of sugar per
acre is oidy about one-third of the average yield of sugar-cane.

It is however stated that as a source of fodder, sweet

sorghum seems very valuable, being ijuick in growth, and

very nutritious.

It would therefore ap|-iear that it would scarcely be

advantageous to attempt to I'ultivate this plant in the West

Indies, except for the latter purpose, for which it may be

well suited here, especially if it has any drfiught-resisting

power.
'
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MARKET REPORTS.

London.—Tmo West India Committee Circulak,

OctobtT 20, 1914.

Grenada, 51/ ti

(lUi'ta

Arrowroot—N" (|uutiiticiii.^.

Balata—Sheet, 2,1; block, l/Hh per ft.

Beeswax—No quotations.
Cacao—Trinidad, 56/- to (i^^|- per cwt. ;

55/-; Jamaica, no quotations.
Coffee—Jamaica, no qnfitatidns.
Copra—West Indian, £'2:i per ton.

Cotton—Fully Fine no ([notations; Floridas, no

tions: ^\ est Indian Sea Island, ll^d.
Fruit—No quotations.
Fustic—Nii ijuotations.
Ginger—Quiet.
Isinglass—No (|Uotatii>ns.
Honey—No quotations.
Llme Juice—Raw, no i [notations : concentrated, no (|uota-

tions; Otto (jf limes (hand-pressed), no cjuotations.

Logwood—No quotations.
M.ME—1/4 to'i/l-

NUTMEGS—3|''. to orf.

Pimento—Quiet.
Rubber—Para, tine hard, 2/10; tine soft, 2/3; Castilloa, 1/8.

RuH—Jamaica, no (juotations.

New York.—Mes.srs. Gillespie Beo.s., & Co., July 24,

1914.

Cacao—Caracas, llic to 12c.; Grenada, lie. to llic;
Trinidad, ll|c. to H|c. ; Jamaica, 10c.- to lie.

Coco-nuts -Jamaica and Trinidad, selects S!20 00 to $21 -00;

culls, no ([notations.
Coffee—Jamaica, Ofc. to ISic. per lb.

GiNiiER—7oC. to 10c. per ft.

Goat Skins—Jamaica, 4Gc. ; Antigua and Barbados, 43c. to

46c.; St. Thomas and St. Kitts, 40c. to 43c. per lb.

Grape Fruit—Jamaica, -SI 75 to S!2-50.

Limes.—$3-75 to Sp4-50.

Mace—45c. to 53c. per ft.

NUTMECS—llO's, life.
Oranges—Jamaica, $2-(Kt to §2-50.

Pimento— ">Zc. jjer ft.

Sugar—Centrifua.ils, 96°, 3-20c.; Muscovados, 89% 2-88e.;

Molasses, 89^ 2-61c., all duty paid.

Trinidad.—ilessrs. Gordon, Grant & Co., November 9,

1914.

Cacao—Venezuelan, no (juotatioiisj Trinidad, no quota-
tions.

Coco-nut Oil—71c. per Imperial gallon.
Coffee—Venezuelan, llic. per ft.

Copra—$3-50 per IW lb.

Dhal—No ([notations.
Onions—$1-80 to ?!2(Mj per 1(X» ft.

Peas, Split—§8-00 per bag.
Potatoes—English .«l-50 to iSTCO per 1W> ft.

Rice—Yellow, .$6 -00; White ijfb-m per bag.
Sugar—American cru.shed, no ((notations.

Barbados.—Messrs. James A. Lynch it Co., Ltd.,

November 14, 1914, Mes.sr.s. T. S. Garraway <fc

Co., November 16, 1914.

Arrowroot—S4-fj0 to $4-25 per 100 ft.

Cacao—|i8 -00 to $10 '00 jier 100 ft.

Coco-NUTS—#17-00.
Hay—f1-50 to $1-70 per 100 ft.

Manures—Nitrate of soda, no ([Uotations; Cacao manure;
$48-00 to $50-00; Sulphate of annuonia $78-00 to

$85-00 per ton.

Molasses—No quotations.
Onions—$3 -OO i,er 190 ib.

Peas, Split—No (|U(.)tations; Canada, $5-50.

Pot.atoes-Nova Scotia, $2-lM) to $2-(i3 per 160 ft.

Rice—Ballam, $5 80 to $6-10 i>er 190 lb.; Patna, no quota-
tions; Rangoon, no ([Uotations.

Sugar—American granulated. $6-50 per 100 ft.

British Guiana. Messrs. Wietikg i Richter, November
7, 1914; Messrs. Sandbach, Parker & Co.,
November 6, 1914.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. I. Out of

])riiii. "NTo.s. 2, 3, aiid 4, in original ])aper covers as isjiUed, price Is. each. Post free, Is. 2'i.;
Volmne.s 11, III, IV, V, VI, AlLfVIII, IX, X, XI, XII and XIII:—Price 2s. each; Po.st free 2s. 6d., where complete.

(Ill, 2. IV, 3; and A', 2 and 3 are out of print.)
Volume XIV, No.s. T 2, and 8. .No. 2 Containing I'apers on (1) A Study of the lle.sidts of the Manurial

Experiments with Cacao conducted at the F.otanic Station, Dominica, by H. A. Tympany, B.Sc, F.I.CJ.,
F.L.S.; (2) The 'Tri-TH' or West Indian White Bait in St. Vincent, by W. N. Sands, F.L.S.; (3) Spray-
ing for Control of Ticks in Antigua, by P. T. Saunders, M.K.V.C.S.; (4) New Cottons; Thoughts on theii-

Development, Ijy .bdin W. Mc.Connel; (5) Notes on Some Parasites of Some Live Stock in the West
Indies, by P. T. Saunder-s. M.li.V.C.S.; (0) Mai de Cadera.s, by P. T. Saundws, (7) A Note on the

Mc.Fadyean Staining Reaction for Anthrax Bacilli, by Major .1. D. Holmes, if.A., D.Sc., M.R.V.C.fS.;
(8) Some Observations on the Bacterial lielationslups of Certain Soils, 'with Special Reference to the
t-'ontents of Organii- Matter, by H. A. Tempanj', B.Sc.

PAMPHLET SERIES.
The Panii)hlets ai-e written in a simple anil popular manner and the information contiiined in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, sunnnaries of the result.s of the experiment w/arfc
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-tive. Those mentioned in the following list are still availalile; the rest are out of print.
SioAK IxDisTKV, (17) General Treatment of Fungoid Pests. Price 4c7.

Seedlhig and otlier Canesat Barbadds (18) Recipes fnr Cooking West Indian Yams. Price 2rf.

in PtOO. No. 3, price 2rf.; in nidi, No. 13, price 4rf.
; (2.5) Ground Nuts in the West Indies. Price 2i.

in 1!M)2. No. 19, (jrice 4rf. ; hi I'.IO.!, Ufo. 20, price 4'/.; (28) Barbados and Porto Rico Molasses. Price 3J.
ill 1!)04. No. 32, )irice 4rf. (34) Notes on Rabliit Keepiu!,' in the West Indies. Price •2d.

Seedling Canes and Manurial Experiments at Barbados, (37) Cultivation of Oranges in Dominica. Price 4 '.

in l!)03-5. No. 40, jn-ice (irf. ; in 1".I04-G, No. 44, price «<(.; (41) Tobago, Hints to Settlers. Price (jrf.

ill l!IO,5-7, No. 4!), jirice (ij.; in l!t0i;-8, No. 59, price «rf.; (43) Cott<jn Seed and Cotton-cake-meal on West Indian Planta-
in l!)07-!t. No. (i2, price tW.

;
X<i. *>(i, price (j(/. tions. Price 2rf.

Seedling and other Canes, in the Leeward Islands, (54) Fungus Diseases of (.'acao and Sanitation of <Jac.ao

in 1!)00-1, No. 12, price 2d.; in 1 '.1(11-2, No. 20, inice 2J.
;

Orchards. Price 4(/.

in 1902-3, No. 27, price 2d.; in 1903-4, No. 33, price 4rf.; (.55) Millions and Mosipiitos. Price 3(;(.

in 1904-5, No. .^9, price 4il.; in 1905-(>, No. 4(), price 4r/.
; (.">8) Insect Pests of Cacao. Price 4rf.

in 190C-7, No. 50, jirice 4rf.; in 1907-8, No. 50, price 4rf. ; (00) Cotton Gins, How to Erect and Work Them. Price 4rf.

hi 1908-9, No. 03, price (W.; in 1909-10, No. 07, price lid
; (01) The Grafting of Cacao. Price 4rf.

Manurial Experiments with Sugar-cane in the Leewanl Islands, (05) Hints for School Gardens, Fourth Edition.
in 1902-3, No. 30, price 4rf. ;

in 1903-4, No, 30, jnice 4'/.; (09) Hints to Settlers in St. Lucia. Price Od.

in 1904-5, No. 42, la-ice 4'/.; in 1905-0, No. 47, price 4d.
; (70) Coco-nut Cultivation in the West Indies. Price Oi.

in 190(;-7, No. 5], price 4rf.
;
in 1907-8, No. 57, price 4rf.

; (71) Insect Pests of the Lesser Antilles. Price Is. 3(7.

in 1908-9, No. 04, jirice 4d.; in 1909-10, No. 08, iirice 4d. (72) Lime Cultivation in the We.st Indies. Price 9rf.

Sugar-cane Exi)eriments in the Leeward Islands, (73) Root Borers and other Grubs in West Indian .Soils.

in 1910-11, price Is.; in 1911-12, ))rice Is. Price 6rf.

Genbrm.. (74) Cotton Cultivation ill the West Indies. Price 9<i.

7 and 22 Scale Insects of the Lesser .\ntilles. Part I, price (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

4(/.; Part XL, price 4d. Price, M.
(14) Screw Worm in Cattle at St. Lucia. Price 2'. (70) Indian Corn (in the press).

(15) Plain Talk to Small Owners. Price 2rf. .
.

The above will be supplied post free for an additiiMial charge of .,'/. for the pamphlets marked 2c?., Id. for those

marked id. and for Nos. 73 and 7'r. Ijrf. for Nos. 40, 41, 44, 4.5, 49, 59^62, 63, f)7, 09 and 74. Postage for No. 71, id

and for No. 72, 2rf.

The ' AaRIOULTURAL NEWS'. A Fortnightly Review.
The '

Agricultural News '

contains extrai'ts from official coiicsjiondence and from progress and

Other rejjorts; and, in fact, any information indicating what is going on in each colony and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distriliuted, regularly, by each mail, and is on sale by tJio

local agents of the Department at one penny per numljer, post free, id. The subscription price, including postage, is

2». 2d. per half-year, or 4?. id. per annum. Volumes IV, V, VI, VII, VIII, IX, X, XI and XII complete, with title page and index,

as issued—Price 4». each.—Post free, 5s. Some iiumliers of the early volumes are out of print and therefore these volumes

can no longer be supjilied complete. The scale of charges for AdvektisementST may be obtained on application to the Agents.

All applications for copies are to he addressed to the A;jenis, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department;

—
London: Messrs. DuL.\u ct Co., 37, Soho Square, W. St. Vincent: Mr. J. D. Bonadie, 'Times" Office.

Barbados: .\dvoc.vte Co. Ltd., Broad j^tj-eet, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply' Company, 16, King Dominica: Mr. J. B. H. Bridgewatek, Roseau.

Street, Kingston.
'

•''

'

Montserrat: Mr. W. RoBso.v, Botanic Station.

.Bri<js/tffwta«a.- The 'Daily Chronicle' Office, Georgetown. Antigua: Mr. S. D. Maloxe, St. .lohn s.

Trinidad: Messrs. Muir-:\Iar.shall & Co., Port-of-Spain. St Kitts: The Bible and Book Supply Auency, BassetuRee.

Tobago: Mr. C. L. Plagemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Orenada: Meafim. Th<is. LnvLORife Co. St. George.



Vol. XIII. Xo. .".- THE AGV.KM'LTrRAT.
^

N M,

THE BEST MANURES FOR COLONIAL USE

Ohiendorff's Dissolved Peruvian Guano—fo v sugar-can^ and general use

Ohlendorff's Special Sugar-cane Manure

Ohiendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, (high grades),

Potash Salts, Nitrolim and all ot4ier high-class Fertilizers.

Al-I'LV TO LOCAL A(JEN'J"S OK DlltECT TO:—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.

London Ag-eney: Doek House, Billiter Street, London, E.G.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg-etow^n.

FOR

INFORMATION ON PRACTICAL AGRICULTURE.

We don't know iD all, but we are in touch with the best thought and praclrice throughout
the Tropical World. Send for Our Books on:—

Sugar-cane j!

Fertilizer Guide

Miscellaneous Economic Plants

Oranges

Pine-apples

Cacao

Coffee

Cotton
.

Tobacco, etc., etc.

THEY ARE WORTH F SADING AND WE SEND THEM FREE IN ENGLISH OR SPANISH

GERMAN KALI WORKS.

2, St. Vincent Street,

Port-of-8pain,

Trinidad.

Piit ot Affrici' Higli Si I ^L'fowiT, Baf1:>!idi>>:



Vol. XIII. No. 329.] SATURDAY, DECEMBER 5, 1914. [One penny.

R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDI
TO

Panama Canal, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & La Guaira : and Demerara),
Puerto Colombia. Cartagena. Colon ({or Panama Canal and Pacific Ports), Jamaica,

Antilla & New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts. Bermuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Brazil, Uruguay & Argentina,
Via Spain, Portugal, Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Ozkiiary Isls^ixds, Ms^deirs^.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c.,

During Summer and Autumn.—From £1 a day.

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.



THE AGKICULTUEAL NEWS.

Christy & Norris,
Chelmsford, England

^^^^w Specialize in Machinery

^^^P^^ GRINDING & SIFTING:

JBplllililH COTTON SEED, COPE A, BONES,



A FORTNIGHTLY REVIEW
OF THE NEW YOR

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES. Tko-,;

Vol. XIII. Xo. 329. BARBADOS, DECEMBER 5, 1914. Price Id.

CONTENTS.

Cocii-nut Nur.series

Cotton Notes:—
CiiiitoCotti>ii in .Jamaica

CVitton Exports from the

West Indies

West Intliau Cotton ...

Cowpeas ami Maize for

Fodder

De|iartment News
Disease of Poultry, A
Fungus Notes:—

Col) Rot of Corn
Hot Water Tn^atiueiit

for Cotton AntUnu-

Page.
. Sill

,

388
I

388
388

I

3!i5
I

3!)2

3«o

396,

:!!)(;nose
Germicides. Disinfectant >.

.Antiseptics, and Deodo-
r.ants .S!ir>

Gleanings 3'.)4

H<'rses in Trollies, Care of :'.itti

Improvement of Soils, II 3.s:'i

Indian Corn, Notes on ... MINI

IndianCorn.Seed Selectiim 38!t

Insect Notes:—
An Ant Exterminati>i- ... '-'lU'J

Moth Borer in P.i'itisji

Guiana oltli

P.\r;E.

International Congress of

Tropioal Agriculture ... :'>,S7

Items of Local Interest ... .3811

Jamaica Agiicultural De-

])artiuent :-!'.tl

Maiun-e Waste f i ir 'I'rc
>i
lical

Crojjs, Utili/,a.ti(in of ... ;{'.•:!

Market Reports :V.)H

Milk .Supply, Pure :'>'.)(>

Notes and Connuents ... .'i'.HI

Oil Products of Local In-

terest .3!II

< »range Grafting 38(i

Oranges, Sweet or Sour ... .'WCi

Rfibliit Breeding, in faig-

land ... .:. ... ... Xn
Students' Corner 39.5

Sugar Industry:
—

Beet Sugar in California 385

IJianuIators or Sugar
Drying Machines ... 38.5

The Deterioration of

Sugar on Storage ... 384

Volcanic Action, Ettects

,,f 3!M)

Wet Indian Products ... 397

Improvement of Soils.

P.\HT II.

POSSIBLE e.xplanatioii
of the fertility of

certiiin soils, which contain very small quan-

_ tities of carbonate of lime, may Ho in the

fact that these soils are of an open te.xtnre, and that

the amonnt of carbonate of lime present is sufficient

to permit full bacterial activity, while a similar

qtiantity might be insufficient to maintain a tlocculent

condition in a clay soil, which might then be unfertile

on account of defective physical condition due to defici-

ency of lime.

Reference is made to tfee fact that the accumula-

tion of fertility in grass-land left to itself, and neither

grazed nor mown, is due to the action of the organism
known as azotobacter, which fixes free nitrogen from

the atmosphere, and that this activitj- is indirectly

determined by the presence of calcium carbonate in the

soil, without which azotobacter cannot function.

It is now known that azotobacter is widely di.s-

nilmted in West Indian soils, and it is possible that

it plays .(U important part in maintaining the fertilitj'

ot ctdtivated land. Probably the fertility of long-tilled

eane fields is partly due to the activity of this

oigani.sm. which is dependent upon a supply of organic

matter such as is met with in cane fields: this is supplied

by the trash and tops that find their way into the soil,

as well as through the medium of pen manure.

The experiments that have been niidc in the

direction of employing molasses as a manure or ferti-

lizer, doubtless aim at increasing the activity of the

azotobacter. In view of the statement made by
Mr. Hall that the activity of this fa'ganism is determined

bv the presence of carbonate of lime, one is led to

enquire whether, in the West Indian experiments with

molasses, the soils experimented upon contained

a sufficient amount of carbonate of lime to permit of

the full activity of azotobacter under the stimulus of

the readily available organic matter of the molasses.

In the absence of a sufficient supply of lime, that

is when the soil has become acid, there is a tendency

to the formation of peat, because the bacterial changes

which normally take place in alkaline conditions are

arrested, and are replaced by changes due to inicro-

fungi which do not carry the breaking down of organic

matter to the destructive stage. It is pointed out that

another kind of peat residts from water-logging, and

that this may form even under alkaline conditions.
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Peat of the former kind tends to form upon the

surface of non-calcareoiis sands; examples of these are

found in parts of England, but more extensively in

Germany and Holland. The methods of winning these

peaty moors is described in some detail; it consists in

removing some of the peat which may have value for

fuel, litter, and other purposes, and in mixing by
cultivation the underlj'ing sand with the peat, this

operation being followed by liming, and the use of

basic phosphate and kainit. In some cases, when the

peat was formed on alluvial land where the ground
water is alkaline, treatment with lime is ncjt necessary.

Reference is made to the recovery of sandy and

gi'avelly land other than peat moors, of which large

areas exist in England. The method employed is

essentially one of green dressing coupled with liming,

and the use of artificial manures containing phosphate
and potash.

In connexion with the winning for cultivation of

land deficient in lime, it is sometimes advisable to

employ nitrogenous manures, though usually the

nitrogen is supplied by the breaking down of the peat
under the influence oflime, or by the use of leguminous

plants for green dressings. In this connexion the

difference between sulphate of ammonia and nitrate of

soda is to be borne in mind. Sulphate of ammonia is

an acid manure, and its use involves the C(jnsumption

of a portion of the lime in the soil, and this may take

place to an extent that may retard the recover^^ of the

soil under treatment, unless liberal applications of lime

ai'e employed. The Rothamsted experiments show that

it is capable of inducing the formation of peat on

pasture lands by bringing the soil into an acid condi-

tion. Nitrate of soda, on the other hand, may be

regarded as an alkaline manure, and thus preferable

for use in attempts to recover soils very deficient in

lime, though it is to be remembered that in the absence

of a sufficiency of lime it is capable of producing a

sticky, untractable condition in clay soils, as a result of

the destruction of the flocculent condition of the clay.

Mr. Hall's concluding remarks are interesting:

'What I should like in conclusion once more to empha-
size is, that the reclamation of heath and peat-land of

which I have been speaking
—reclamation that in the

pjist could only be imperfectly effected at a gieat and

possibly unremunerative expense of human labour-

has now become feasible through the application of

science—the knowledge of the functions of fertilizers,

industrial developments which have given us basic slag

and potash salts, the knowledge of the fertility that

•can bo gained by the gi'owth of leguminous plants.

From beginning to end the process of reclamation of

moor and heath, as we see it in progress in North-

western Europe, is stamped as the product of science

and investigation.'

Looking back over the pvocL'sses of land reclama-

tion, it would seem that they all find application in

tropical and in West Indian methods of agi-icultiu-e.

Indeed the suggestion may perhaps be made that,

fi'om the intensit}" of biological activity in and upon
the soil in the Tropics, many of the methods of cultiva-

tion have to partake ,of the nature of those reviewed by
Mr. Hall as applicable to the work of winning soil for

cultivation. The rapid oxidation of vegetable matter

has to be met by constant renewals by pen manure and

green dressings: much of the area under cultivation in

the West Indies is extremely poor in lime, while prob-
lems arising from rainfall, both in excess and defect,

are matters of everyday consideration. All that

Mr. Hall has said has therefore immediate application

here: his remarks not onh- contain suggestions for

everyday application, but they point to problems as

yet not completely investigated, some of which have

direct bearing on West Indian conditions.

SUGAR INDUSTRY.

THE DETERIORATION OF SUGARS ON
STORAGE.

In view of the fact that there have been complaints of

the deterioration of sugars in the West Indies, the following
brief abstract may be of interest to readers of the Agriciiltu-
ral Neios.

The present abstract is of a Rulletin of the Hawaiian

Sugar Planters' Association, No. 24, of the Division of

Agriculture and Chemistry, under the title which appears
above.

The question of the deterioration of sugars on storage is

one that has been much studied in both the cane and beet

sugar industry. In order to obtain information of the causes

of deterioration, the authors of the Bulletin, Messrs. Noel
Deer and R. S. Norris, procured sugars of known origin with

certain information as to details of manufacture.

These samples of sugar were analyzed on their receipt,
and subsequently after intervals of 60 days and 120 days.
The results of these analyses showed that in the case of

certain sugars the polarization was lower after 120 days of

storing, although in some of them there was no falling oflf in

the first 60 days of that time.

There were fourteen samples in this lot: the average
moisture—on their receipt

—was 1'44 per cent., the highest

having a moisture percentage of 2"42 and the lowest 0'80

per cent.

In the case of twenty-seven other samples the polarization
did not diminish, but in most cases increased slightly. The

average moisture content for this lot of twenty-seven samples
was 1'02 per cent., the highest being 2-34 and the lowest

0'41 per cent.
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There woukl appear to be a connexion between the

amount of the moisture in the sugars analysed, and the

deterioration experienced on storage, but the lowest percentage
of moisture in the lot of samples which showed diminished

polarization was very much below the average of those which
did not show such diminislied polarization, while in the other

lot in which the degree of polarization was maintained

throughout the test, the percentage of moisture was much

higher than the average in the lot of samples in which
deterioration in this respect occurred.

The average of acidity in the two lots was much the

same, showing that this condition was not responsible for

the deteriorating changes. A bacteriological examination

of the sugars wa.s made to endeavour to determine whether
the pre.sence of organisms was associated with the deter-

ioration. Counts of the number of organisms were made on

receipt of the samples, and again after intervals of two
months and of four months. Several organisms were dis-

covered in these sugars, and while the results of the examina-

tions varied verj- considerably, yet they led to certain

conclusions being arrived at. The authors state as follows;

'Actually we think that the results of these determinations

allow us to say; (1) that generally deterioration of sugar can

be connected with bacterial activity; (2) that, however, cases

occur where sugars deteriorate excessively, and in which the

deterioration can not be attributed to bacterial activity ....

(.1) that sugars containing a large number of organi.sms
retain their polarization, provided they contain but little

water.'

In the trials of the effects of sterilization on sugars it

was found that where sugars known to be infected with large

numbers of organisms were sterilized or kept in the presence
of formaldehyde, the polarization remained stationary, but

that these sugars when not sterilized or treated with formal-

dehyde showed a very large fall in the polarization.

Other trials were made to determine the amount of

water present in sugars at which deterioration began, and it

was found that in the presence of the bacteria which are

associated with a falling otf in polarization, sugars containing

more than 1 per cent, moisture will in all probability

deteriorate, while in the case of those in which the water

is less than 1 per cent., the polarization will probably remain

constant.

It is also shown that there is a connexion between the

wa.shing of sugars, and deterioration, since washed sugars

show a tendency toward diminished polarization. This is

ascribed to the dilution of the film of molasses over the grain

of sugar, which when concentrated prevents bacterial action,

and to the introduction of additional organisms in the water.

If sugars are to be washed, only distilled water should be

used for the jjurpose. A considerable amount of other

information is given in the bulletin under consideration, but

the points which are fundamental in the question of deteriora-

tion of sugars on storage have been brought out in the abstract

given above.

The following summary is reproduced:
—

•(1) In the grea,t majority of cases of deterioration of

sugars the fall in polarization can be connected with bacterial

activity.

'(2) Sugars may fall in polarization without evidei^je of

this fall being due to bacterial activity.

'(3) For bacterial action to take place a certain amount

of moisture must be present; so long as the sugars do not

contain more than 1 per cent, of moisture the danger of

bacterial action is small.

'(t) Four distinct organisms are of frequent occurrence

in Hawaiian sugars, one of which was of very frequent

occurrence in sugars which deteriorated; these are now being
studied.

'(5) The capacity of .sugars for absorbmg moisture

varies largely, and this is an important factor in determining
the keeping qualities of the sugars; some evidence exists

that the amount of moisture absorbed is connected with the

amount of chlorides in the sugars.

'(6) A sugar when dried will, when exposed to a damp
atmosphere, ab.sorb moisture; such a sugar will then be iu

a condition liable to deterioration. In factories which experi-
ence trouble with deterioration of sugars; we suggest the

experimental use of an interior paper lining as a means of

protecting the sugar from atmospheric changes.'
It may V)e of interest to West Indian readers of the

Agricultural Neivs to note that a considerable amount of

work in this connexion has been done in the Leeward Islands.

This work, referred to in the bulletin abstracted above,

appeared in the Agrindtural Neivs, Vol. IV, p. 98, in a paper

by Dr. F. Watts, C.M.G., entitled Observations on Muscovado

Sugars, and one in the West Indian Bulletin, Vol. VII,

p. 226, in a paper entitled Fermentation Changes Occurring
in Muscovado Sugar, by Dr. Watts and Mr. H. A.

Tempany, B.Sc.

BEET SUGAR IN CALIFORNIA.
Is there any difference in pure sugars? There is none

chemically. Perfectly pure sugar from beet root is chemi-

cally indistinguishable from the similar product from sugar-

cane. On the other hand, we have had housewives, not only
in the West Indies, but also in England and America,

declaring that there is a very great difference between them

in their physical properties. Cane sugar is a better pre-

servative than beet, they say, and is a better sweetener, less

cane sugar being needed for household use than beet.

Apparently the Californian beet growers intend to try to

eradicate this idea from the minds of sugar consumers.

According to Modern Cuba for October 1914, they have

raised a fund to finance this educational campaign, and to

advertise their sugar as 'California'. The first gun of their

attack seems to be a quotation from the well-known

Dr. Wiley, the late Chief of the Bureau of Chemistry of the

United States, who stated during his tenure of that position

that: 'refined sugar, whether it is made from cane, beets,

corn, or any other product, is the .same chemically and

physically.'
It must be remembered that the beet sugar industry of

California is a very large 6ne. In 1913 over 90,000 acres

in that State were planted in beets, producing 230,000,000 B).

of refined sugar, employing an estimated capital of over

$1.5,000,000.

Granulators or Sugar Drying Machines, with

their current of hot air, are being used to get the sugars

made, whether yellow or white, as dry as possible. To

make the tropical cane-sugar industry a greater success,

sugars must be produced to stand warehousing without

injury. To do this the ordinary centrifugal machines do

not seem to be entirely effective.

The inventors of the modern sugar drying machines, such

as are known as sugar grfi„iulators, can easily dry good

vacuum pan sugars of an} cclo .., if first well purged in

centrifugals, to less than oiio X)er ceut. of water, rendering

them practically safe from dc' erio'-atioii. The use of a current

of hot air enables this to be eflfec^ xl without any other cost

than that of the apparatus.—ZoiitsMua Planter, November 7,

19U.
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FRUIT AND FRUIT TREES.

ORANGE GRAFTINa.
In discussing the top working of orange trees in the

(Jiieensland A (jri cultural Journal, September 1914, Mr.

Charles Ross, F.R.H.S., Instructor in Fruit Culture, notes

that in almost every orange grove there are individuals, lioth

amongst seedling and grafted trees, that do not come up to

expectations. Some are consistently poor croppers; others,

though very prolific, bear fruit of indifterent quality; in other

cases the form of the tree is undesirable. To bring such

trees into good condition in the shortest time he advises two
metlioils of top working. One is by liudding into the old

stems, and the other by cleft-grafting.
The possessors of orange trees in the West Indies meet

with the same Icinds of disappointing trees as are noticed in

Queensland. The usual plan adojjted here to improve the

condition of such a tree, is to saw oti' the head Vielow the first

fork, and then to bud a good variety on to the shoots that

arise from the decapitated stump. This process is generally
successful; but it takes time, as the new shoots require at

least a year before they are fit to receive the liuds. It might
be interesting, and pebhaps profitable to W^est Indian growers
of orange trees, to experiment with their unsatisfactory

.specimens on the lines advocated by Mr. Ross.

He recommends that the top of the tree be cut off over

the second or third forks. If budding is the method to be

employed, the following abstract from Professor Hume's book.
Citrus Fruits and their Culture, ought to lie followed.

When an attempt is made to insert buds in old stems by
the shield method with a T incision, it is usually found that

the bark, being thick and brittle, generally breaks off or

cracks. To avoid this, make a curved incision in the bark,
like either side of a parenthesis, thus—

( ).
Use angular bud

Avood, so that when the btid is cut off, it is either to the right
or left of the .shield, instead of in the centre. The curved
incision is then made either to the right or left to suit the

position of the bud on the shield. The bark may then be

carefully lifted, and the shield inserted and tied, leaving the

bud out at the side of the curve.

Cleft-grafthig is hardly resoi'ted to at all in the West

Indies, yet Mr. Ross has found' it to be the best method in

Queensland. It might therefore be well worth while making
experiments as to its practicability in these islands. An
abstract of the instructions with regard to this process, in

Professor Hume's book already mentioned, is here given.

Cleft-grafting will be found useful in working large
trunks or branches. The stock is cut off' at right angles, and
the cut surface is made perfectly smooth. It must be split
or cleft open either by the knife, or grafting iron and mallet.

As the line of cleavage in orange wooil is very irregular, it is

best to drive the knife or iron in on the side of the stock

before splitting it, so as to leave a smooth, straight surface

for the scion. The cleft may lie held open by inserting
a wooden wedge. The scions should be 4 or 5 inches in

length, and should have three or four buds. Trim the lower
end of the scion in the shape of a wedge 1 }, inches, with the

outer edge a little wider than the inner. Slip the cut end of

the scion down the cleft until the whole cut surface is within

the cleft. The thicker> edge should be outside so that the

cambium edges of stock and scion may be brought movn

intimately into contaci by pressure. If the stock be large,
two scions may be inserted, one on either side of the cleft.

When the scion has been inserted, it is firmly bound in with

strips of waxed cloth, and the upper surface of the stock, as

well as the top of the scion, if cut, should be covered over

with grafting wax to prevent loss of moisture.

No further attention is required until the first signs of

growth are shown by the scion; then the bandage is cut <)n

the side of the stock opposite to it; or, in the case of two

scions, in the space lietween them. The growing scion should

be supported by a slat tied on to the stock.

in hot, dry climates, the removal of the sheltering

foliage exposes the trunk and branches to the full heat

of the sun, which may result in serious injury to the exposed

parts. A satisfactory protection can be afforded by a thin

coating of white wash, applied with a spray pump.

SWEET OR SOUR ORANGES.
The advantage to exporters of fruit uf maintaining

a uniform standard in their produce shipped has been often

pointed out in the pages of the Aijricultural Netrs. The

Legislature of Florida passed a law on .June 1.?, 191.3, with

regard to citrus fruits, which will apparently guarantee to

the purchasers of Flririda products, rijje and sweet oranges
and grape-fruit.

The Miiulldy Bulletin of the California State Commis-
sion of Horticulture refers to this law with approval,

declaring that its general beneficial result to the Florida grow-
ers will be apparent to anyone who will compare the prices
received for California and Florida oranges during the last

Christmas season.

This law provides that from September 1 to November 5

of each year, all oranges or grape-fruit that are green in

colour while on the tree, or when detached from the tree

previous to the time of inspection, shall be considered

immature, and subject to the 'acid test'. During the same

yearlj' period, all oranges or grajje-fruit 'showing an average
on the trees of one-half yellow colour indicating ripeness,' or

showing the same average when detached from the tree not

more than forty-eight hours previotis to the time of ins|)ec-

tion, shall be considered mature, and not subject to the acid

test. It also defines as 'adulterated', and subject to the

acid test, any fruit \\:hich have been 'artificially coloured' by
holding in a warm moist atmosphere for a short period after

removal from the tree.

The law describes the acid test, and sets the following
limits: t)i-anges whose juice contains more than 1'.30 per
cent, of acid (citric) shall be considered immature. Grape-
fruit whose juice contains more than 1'75 per cent, of acid

(citric) shall be considered immature.

Fruit inspectors are directed to take samples and make
tests. Any lot of fruit found to be adulterated within the

meaning of the law is to be .seized and placed in custody,

subject to the orderjOf the Commissioner of Agriculture.
The law also provides for the official testing of samples

presented by growers for the purpose of ascertaining the

condition of their fruit.

The irresponsible shipping of immature fruit has probal>

ly been one of the chief causes of the comparative failure in

the development of the fruit trade of the \\'est Indie.s,

Apart from any legislative enactment, it would probably be
to the great advantage of exporters of fruit to subject their

produce to an acid test. The working of the test is simple,
and the oHicials of the Agricultural Departments in the

various islands might apjily it.
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THE INTERNATIONAL CONGRESS OF
TROPICAL AGRICULTURE.

At a uieeting of the Antigua Agricultural and Coiiimt- r-

cial Society held on November 13, 191-t, an •intere.'-ting
address was delivered by Dr. H. A. Tenipany, D.Sc,
Superintendent of Agriculture for the Leeward Island.s,

giving an account of (1) the International Congress of

Tropical Agriculture: (2) of the Tropical Products E.xhibition,
both of which were held in London in .June last, and at which
Dr. Tenipany represented the Colony in an official capacity;
and (3) some remarks on the Sea Island cotton industry
based on information he obtained in England. An ab.stract

of this address will be of interest to the readers of the

Ai/riniltural N'ews. There has been much attention paid to

both these events throughout the West Indies, and as

Dr. Tenipany was present as an official, representing, so to

speak, the agricultural science of these islands, his remarks

carry particular weight.

The first part of Dr. Tenipany s address deals with the

International Congress of Tropical Agriculture. The meeting
held in London in June was the third of such gatherings,
and was attended by a larger number of delegates than
either of the two former ones. The origin of the.se Congresses
is owing to the International Association of Tropical Agricul-

ture, which was founded in 1905, to study all questions of

tropical agriculture.

Delegates were present in -Tune from almost every

region of the Tropics, representing practically every nation

which owns tropical colonies. The value of such a gathering
•with the opportunities it afforded to agriculturists from all

parts of the Tropics to exchange views, not only in prepared

papers, but also in informal discussions, is very great.

The range of subjects dealt with covered a wide field:

from technical education, sanitation, and hygiene in the

Tropics, to jiractical discussions as to the best methods of

raising tropical crops. More than two hundred papers were

put down for consideration, so that the week of its meeting
from .June 23 to 30 was a well-filled one. Dr. Tenipany
only notices certain sections of the Congress which dealt

with matters of particular interest to the West Indies.

In the section devoted to questions relating to sugar,

presided over by Sir Hesketh Bell, the Governor of the

Leeward Islands, two of the chief pajjers were communicated

by Dr. C. A. Barber, formerly Superintendent of Agriculture
for the Leeward Islands, who is now Sugar-cane E.xpert to

the Imperial Government of India. Dr. Barber dealt with the

extensive work that is now being done in India with a view

to the improvement of sugar-cane varieties. Many of the

parent plants of the seedlings under trial have been raised

from cane imported from the experiment stations in the West

Indies, the Imperial Department of Agriculture having
evolved a satisfactory method of sending sugar-cane cuttings
to long distances by parcels post. The importance of this

work of cane improvement, which will doubtless have effect

in a few years, can be estimated, when it is remembered that

something like three million acres of land are annually under

sugar-cane in India, while the amount of sugar produced is

still insufficient to supply the local demand.

Another paper dealt with the classification of the varie-

ties of the sugar-cane, by attentive study of each variety,

so that in time there may be a plainer path towards the

breeding of reliable new canes.

In the sections of the congress dealing with cotton there

were many papers of interest. There were a series of accounts

of the conditions under which cotton is cultivated in various

tropical regions, to which Mr. Sands, the Agricultural

Superintendent of St. Vincent, contributed a paper on the

industry as carried on in that island, and Dr. Tenipany one
on the cotton industry in the Leeward Islands. An interest-

ing paper by Professor .John A. Todd, of the University
College, Nottingham, dealt with the cost of labour as affecting
the cotton crop, especially in the United States. He pointed
out that the possibilities of increasing the production of
cotton so as to meet the increasing demand, was limited in

different countries by different conditions. In Egypt the

water-supply is the limiting factor. In East and West Africa
the heavy cost of transport, and in the Soudan the lack of

labour, will probably for some years hinder any great exten-
sion of cotton cultivation. In the LTnited States at present,
the cost of labour, and the actual impo.ssibihty of obtain-

ing sufficient labour have reduced the profit on growing
cotton to so small an amount that it would scarcely be
sufficient to tempt to any great increase of area devoted
to cotton growing. Cotton has always been regarded as

essentially a crop needing cheap labour. Perhaps the solu-

tion of the difficulty will co!ue from the invention of mechan-
ical appliances, such as pickers. If the Sea Island cotton

production of North Carolirn becomes affected by these causes,
which the Professor alleges affect the increased production
of the short-staple cotton, tiie opportunity may be presented
to the West Indies, with their still, relatively speaking,
cheap labour, to establish themselves as the principal source
of supply of the long-staple cotton.

Another paper in this section by Mr. J. W. McConnel,
who visited these islands in 1912, was on commerce and
science in cotton growing. He pointed out that success in

cotton growing can only be obtained by the application of

scientific principles. The two questions for consideration by
cotton growers are: how can cotton be improved so as to

be worth more money, and how can it be made more prolific so

as to t-ost less to produce. As tending to attain these results,

Mr. McConnel emphasized the importance of seed selection,
and the necessity for uniformity in product. Mr. McConnel
in discussing these questions with Dr. Tenipany promised
definite facilities in testing small samples of cotton, even

single bolls from the West Indies, so that, by means of

carefully directed breeding experiments, it may be possible
to produce types of cotton calculated to meet the require-
ments of the spinners with greater exactness than can be
done at present.

In the section of the Congress dealing with cereals, an

interesting paper on the production of maize was communi-
cated by Mr. .Joseph Burt Davy. He pointed out that the
world's consumption of maize was now about 3,929,000,000
bushels, actually 447,000,000 bushels more than its consump-
tion of wheat, and that maize yields about twice as much
per acre compared with wheat, and is therefore the much
cheaper crop to produce. Not only is the grain u.sed as food

for man and beast, but it is employed as a source of supply for

many commercial products, new uses being constantly found
for maize products, and the demand rapidly increasing. The

great source of supply of maize hitherto has been the United

States, but this year (1914) the United States have begun to

import maize from Argentina to meet their own requirements.
Mr. Burt Davy looks to South Africa as a probable source of

supply in the future. Dr. Tempany points out that this

paper has a special , message for the West Indies. As in

South Africa, so here, there is the possibility of great
extension in maize growing. At the present time we are

importing into these islands via New York maize grown in

Argentina, when we could certainly grow a good deal ourselves.

It is intended to give abstracts of the concluding portions,
of Dr. Teinpany's address in following numbers of thft.

Agricultural News.
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COTTON. ginned ill .Jamaica, was nuivkedly .supfricir to the
|)laiit staple,

and fetclied 2-5c. per 9>

WEST INDIAN COTTON.
Messis. Wiilstfuhulme and Holland, of Liverpool,

write as follows, under date November 17, 1914, with

reference to the sales ot West Indian Sea Island

cotton:—
There lia\e been no sales of West Indian Sea Island

cotton this month. The stock is confined to about 200

bales, which are held off the market for Ijetter prices.

We see no jinwpects of an improvement in prices while

the Germans occupy Belgium and tlie northern parts of

France. Jleanwhiie Carolina Sea Island new crop are

offering 1.3tf. for Fully Fine, and IW. for Extra Fine.

The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending November 7, is as follows:—
The receipts for the week were 184 bales making total

to date 4.51 bales. The market remains quiet with Factors

still asking 2.5c. for Extra Fine, and 23c. for Fully Fine, but

no sales have been made as yet. There is very little inquiry
in the market, and to induce business they would have to be

willing to accept lower prices.

Mr. J. Arthiir Hutton, Chairman of the British

•Cotton Growing A.ssociation, writes as follows under
date November I():—

Business seems to be slightly improving, but 1 am

sorry to say it is only very slight at present. Still it is

something to see things moving again in the right direction.

CAUTO COTTON IN JAMAICA.
Trials of Canto cotton are being made in Jamaica,

where it is hoped that this variety will prove useful for

certain soils in very dry districts. The following note

from the Kew BicUetm, No. 8, 1914, p. 304, was taken

from a letter from Mr. W. Harris, Superintendent of

Public Gardens and Plantations, Jamaica, under date

of July 16, 1914:—

Cauto cotton is an interesting jilant, and promises to

be a valuable agricultural crop, for dry districts. Here, at

Hope, it was planted in the middle of August last, and the

crcip was picked from the middle of Febiuary to May 1 this

year, the yield being fiOO lb. of seed-cotton per acre.

The plants are growing at 8 feet by 8 feet, and had

they been planted at 4 feet by 4 feet, for the first year, and

tlien thinned out to 8 feet by 8 feet the yield would have

been much heavier. They are now bearing a fine ratoon

croj), and it is said that they yield good crops for at least

three years.
There are .50 acres of this crop on the limestone in

Lc)Wer Clarendon, an exceedinglj' hot and dry district, and

they have made excellent growth even better than ours at

Hope where the .soil is a light, gra\elly alluvial.

The yield of lint from some of the Clarendon cotton was
."^6 per cert., and the 1914 crop has been sold iij U.S.A. at

J 8c. per R., whilst the ratoon cotton, grown in Cuba and

COTTON EXPORTS FROM THE
WEST INDIES.

The following table gives the exports of cotton from the

\\'est Indies for the quarter ending September 30, 1914:—
Origin. No. of bales. Weight, Estimated value,

ft. £.

3,7.50 19.5

5,635 .S.52

nil

1,599 110

27,000 1,688

1,747 109
nil

17,445 1,381

2,711 LSI

nil

Antigua
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INDIAN CORN.

SELECTION OF SEED CORN IN
THE FIELD.

At the present time, there are, probably, on many
estates in tlie West Indies, fields of Indian corn just coming
to maturity, and it is likely that from the plants now stan<l-

ing in these fields the seed for planting during the coming
season will be selected.

The matter of selection of seed corn is one which has in

the ijast received from planters far less attention than it

deserves, since this operation has a very important bearing
on the success of the crop as a whole.

At the present time it would probably be the best plan
for the planter to undertake a simple form of seed selection,

leaving the technical forms of plant breeding for a time when
he has made some improvement in the strain of corn cultiva-

tion, and desires to carry it further.

In the first place, emphasis ought to be strongly laid

on two points: (a) the first selection ought to be done in

the field, and should be made on consideration <3f field

characters of the plant, anfl (b) the corn should be husked,
and fnrther selected on the basis of the characters of the

ear and grain.

The ficUI characters include the following, which should

be considered in making tlie first selection: size and growth
of the plant, number and size of ears, the husk, the shank,
and the position and attitude of the ear on the plant.

Seed ears shoidd be selected from average size

plants showing normal growth. Stunted and overgrown

plants are alike uncertain as parents, since they do not

give a clear indication as to what they may do in normal

conditions.

The number and size of the ears on a stalk are impor-

tant; one large ear may give more Corn than two smaller

ones, but in general it will probal)ly be found not to be so.

Two average ears per plant should give better results than

single ears, and this point should be carefully proved. All

ears from two-ear stalks should he kept separate, and

planters woulil do well to make trials of planting them

separately, so as to ascertain for themselves how the yields

coijipare.

The husk should completely cover the tip of the ear

when fully ripe, and the shank should be slender and

long enough to allow the ripened ear to bend over, and also to

afford a good grip of the hand as a help in breaking it off

clean at the butt of the ear when the corn is being harvested.

The ear or ears should not be too high on the plant, as

this sometimes results in the latter being blown" over as the

ripening ears become heavy, and the root system loses some of

its strength. The ears should bend over .somewhat, so that rain-

water may not jjenetrate into the tip, especially when the

husk has been injured by insects, and so cause rotting and

premature germination before harvesting. At the same time

the ears should not liend over far enough to touch the

ground.
The ear and grain characters c^ only be determined

after the corn is husked. A good seed ear should be of

average length, with straight rows running from butt to tip.

The tip should lie well tilled out. The number of rows may
vary in different ears, but planters would do well to decide as

to the nundser desired, and select for that number, or at least

keep very near it.

The proportion of cob to grain" is important; a large cob

may bear proportionately a large amount of corn, and in such

case it is justified; but a large cob in an ear giving a S7nall

proportion of corn is an undesirable character.

Similarly with the size, shape, and colour of the kernels

on the ear; these will be found to vary in any field of corn,
and especially where little careful selection has been practise<l.
If however the planter decides that he will grow a corn with

long narrow kernels, or with broad short kernels, he should
select his seed with reference to these points year after year.
Also the colour of the Corn varies in the West Indies. If it

is decided to develop a light-coloured corn, light corn should

be selected, and if a dark, or red corn as it is called, is the

object aimed at, dark seed should be planted.
It will be seen at a glance that the field selection should

include nnich more corn than will be wanted for planting,
since the later examination will, in all probability, result in

a considerable proportion being rejected.
It must always be remembered that yield and profit ai-e

the two points to be considered, and that all selection and
cultivation must have these continually in view; but it should

at the .same time be held in mind that uniformity is one of

the principal factors to be considered. Uniformity of plants
in size and rate of growth, in the bearing of ears, their posi-
tion and habit of growth, are important field characters; while

in a good market, uniformity in the size, shape, and colour

of the kernels has an important bearing on the value of

the grain.
Much importance attaches to continuity and adherence

to the initial plan in seed selection. The tj'pe chosen as the

one to be propagated and fi.xed should l;>e borne in mind at

every selection, season after season. If for any reason it

is found desirable to change, it must be realized that a new

system starts from the time the change is made. Fnjm
this it will readily be seen that the matter of selection should

have most careful thought from the very beginning, in order

that the first object aimed at in the selection be good enough
to warrant a continued striving for that object year after

year.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
ST. VINCENT. At a meeting of the Agricultural and Com-

mercial Society, on November 11, His Honour the Adminis-

trator addressed the members on the present agricultural situa-

tion and future prospects of agriculture in the Colony. As

both cotton and arrowroot have been adversely affected by the

war, a partial substitution of other crops was suggested. It

was recommended that where suitable mills exist for the

manufacture of g(iod muscovado sugar, sugar-cane should be

planted up to the full capacity of the mills, because for two

or three years at least a fair profit might be expected. The

extended growth of other crops, such as cassava, maize,

ground nuts, peas, beans, and ground provisions was also

discussed. From the report of the Agricultural Superinten-

dent it would seem that there is a revival of interest in sugar-

cane cultivation, 1,800 cane cuttings having being recently

distributed from the Experiment Station. Three cases of

anthrax have been notified in St. Vincent —oi.e in August,
ajid two in October.

VIRGIN ISL.\NDS. The protracted drought at last seems

to have broken. Refreshing showers have been recorded in

October. The distribution of economic plants from the

Experiment Station continues, especially limes, coco-nuts,

and onions. During the first half-month of the working of

the Cotton Factory, 35 liales of 220 lb. each were received.

The area under cultivation in sweet potatoes has been much

increased. The attacks of the leaf-blister mite have beeii more

prevalent; diseased plants are being cut out and destroyed, to

prevent further infestation.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number is the conclusion

of the paper on the improvement of soils, which is

based upon the address of Professor A. D. Hall at the

Australian meeting of the British Association.

(Jn page 384, there is presented an important
article on the deterioration of sugars on storage

—
a question needing attention.

The articles, on page 386 refer to orange grafting,
and to recent legislation in Florida as to the shipment
of oranges and grape-fruit.

An abstract of the first part of an address by
Dr. H. A. Tempany, on the recent International

Congi-ess of Tropical Agriculture, held in London,

appears on page 387.

Under the headincr Indian Com, on page 389, there

is important advice given as to the selection of seed

corn in the field.

In Fungus Notes, on page 396, there is an article

on hot water treatment for the prevention of cotton

anthracnose, and a note on the cob rot of corn.

Insect Notes, on page 392, contain advice as to

the extermination of trouble.some ants, and notes on
the moth borer of sugar-cane in British Guiana.

Notes on Indian Corn.

As a result of the interest which is being mani-
fested in Indian com as a crop with considerable

possibilities for development in these islands, the Pam-
phlet No. 7(), which was mentioned in Notes and Com-
ments in the last issue of the Agricultural Newa,
has been prepared and issued by the Department.
In continuation of the attempt to bring forward useful

information with regard to this crop, it is pioposed to

present in each number of the Agricultural News, as
far as is pi'acticaV)le, Indian corn notes, one of which

appeared in the last number under the heading As to

Corn: the .second, in this present number, deals with
the Selection of Seed Corn.

Pure Milk Supply.

In his paper entitled A Veterinary Survey of the
Windward and Leeward Islands, whicli appeared
in a recent number of the West Indian Bulletin,
Mr. P. T. Saunders,' M.R.C.V.S., indicates in his notes
on each island that the milk supply, almost without

exception, is in need of improvement.
In many localities in temperate countries where

scientific knowledge, has had a wider application to

matters of food supply and sanitation, nnxch has been
done in the way of governmental control of the supply
and sale of milk; in the Tropics, however, less progress
has been made.

The Hawaiian Forester and Agriculturist for

October last, presents the report of the Territorial

Veterinarian, in which stress is laid on the need for

effort towards the production of milk free from tuber-

culosis.

Effects of Volcanic Action.

From a review of a book b}- Dr. H. J. Johnston-
Lavis on the effects of volcanic action in the produc-
tion of epidemic diseases in the animal and in the

vegetable creation, and in the production of hurri-

canes and abnormal atmospherical vicisitudes, in

Nature, October 20, 1914, we glean that the writer

has come to the conclusion, after an examination
of the whole question, that while there is no direct

relation between volcanic phenomena and disease,

epidemic disease may be caused or increased during
or after volcanic eruptions in the following indirect

ways:
—
'(1) The irritating and depressing effects of

poisonous fumes on the eyes and throat; (2) the dis-

turbance of water-courses, leading to wells and surface

supplies being infected froi i sewage, and the inter-

ference of the ventilation of houses by the accumula-
tion of ejected matei-ials; ''') the moral depression
from fear, with the hunger resulting from food supplies

being cut off.'

It is admitted by all meteorologists that great

atmospheric disturbances are occasioned by volcanic

outbursts.
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Table Rabbit Breeding in England.
The Journal of the Board of Agriculture,

August 1914, gives an
intere.sting outline of the

movement being made in this direction by means of

co-operation. It seems that in the autumn of 1911 a
club was establislied by breeders who were interested
in the production of table rabbits. This chib was
called the English Table Rabbit Club, its main object
being educational. Tlie collection of names and
addresses of the members formed the nucleus of a
table rabbit society, and introduced the principle of

co-operation for the purpose of improving their stock.

At the annual general meeting of the club held in

the autumn of lill:}, the impirtant decision was made
to cimvert it into a trading society. The British Table
Rabbit Association, Limited, now incorporates the
older club, its main business being the breeding and
.sale of table rabbits (both carcasses and breeding
stock), and the sale of skins. The association assists

breeders by receiving carcasses, and dressing and

marketing these in London. It also purchases
i;ibbit skins both from members and the general
ptil)lic at current prices. Though breeders often

have a difficulty in obtaining even a penny or two for

their skins, it is believed, that by bulking and gi-ading
considerable profits can be earned in trading in skins,
Avhich profits will benefit the meiubers of the associa-

tion. There is little doubt that apart from the ques-
tion of rabbit.s as meat much may be done in improving
the sale of skin.s.

The fact that for the three years 1911-18
rabbit meat has been imported into Great Britain

to the extent of 1,482, l(J9 cw6., representing a

\alue of no le.ss than £2,111,144, indicates that the

increased home production of table rabbits is a matter
of national importance. No further proof than these

figures is required to show than the association meets
a real need.

Oil Products of Local Interest.

There are some seeds very common in the West
Indies which few people would consider to be possible
sources of oil supply. From a paper in the Trinidad
and Tohago Bulletin (August-October 1914), by
Herbert S. Shrewsbury, F.I.C., F.C.S., Acting Govern-

ment Analyst, it appears that oil of some value may be

extracted from mahogany seeds. The oil has a clear,

dark, greenish-yellow appearance and an unpleasant,
liitter taste. It could be employed for the manufacture

v)f a soft soap, but not for purpose of hard soap produc-
tion. It is a very slow drying oil, but might be used

for paint mixing after extensive trials. A specimen of

the oil from Barbados in 1911 was valued at about

£26 per ton.

The •

seeds of Jatropha Gurcas, knowTi commonly,
as physic nut, yield a purgative oil of a yellow colour,

a faint peculiar odour, and a bland flavour, which is

used medicinally in India. Although this product can

be used in the soap aTid candle industries, it is only
valued at £14 to £15 per ton. It may be employed as

a lubricant, but it is not very suitable on account of its

semi-drying properties.

The Jamaica Agricultural Department.
In February last a Commission appointed by the-

Government of Jamaica enquired into the working of
the Department of Agiiculture in that island. The
report of the Connnission has now been published as
a supplement to the Jamaica Official Gazette.

The report would seem to show that the Com-
mission had taken into account all the circumstances
of the case, and to have presented a report, which,
while criticising some of the defects of the work, at

the same time does not fail to express its appreciation
of the good work which has been carried out by
Mr. H. H. Cousins, the Director of the Department,
especially' in the management of the Farm, and those-

lines of development which have commended them-
selves to him.

The report contains useful suggestions as to the
means by which the work of the Department may be
made more useful, and recommends the addition to the-

staff of an Assistant Chemist and an Entomologist.
This latter officer has, we understand, recentl}' been

appointed.
The Commissioners in closing the report express

their appreciation of the assistance and advice given by
Dr. Watts, Imperial Commissioner of Agriculture for

the West Indies, and give it as their opinion that it

would be of benefit if more advantage were taken of

.such help as the Imperial Department is willing to-

place at the disposal of the island.

Coco-nut Nurseries.

For a suitable coco-mit nursery a place moderately
shaded should be selected. A trench 12 to 18 inches

broad, 18 inches deep and 50 feet long should be dug;
then start another similar trench next to this; fill the

first trench with earth taken from the second trench;

repeat this till you have trenched and filled a space of
land 50 feet by 50 feet; fill the last trench with the

earth taken from the first; cover the plot with dry coco-

nut leaves four or five deep, and set it on fire.

You have now a nursery capable of starting 400 nuts.

In selecting the seed nuts do not drop them on the

gi'ound from the tree, but lower them down with the

aid of a rope. Plants of too mature nuts are always

sickly. The nuts should be taken from trees that bear

well. Round nuts with less husk and more nut are the

most suitable.

There are different opinions as regards the position
of planting the nut in the nursery. The writer thinks

that best results are obtained by placing the nut

upright. The nuts should be placed in the trenches

2 feet apart from each other, and three-fourths of the

nut should be under the earth. Water the nuts twice

a week if there is no rain.

Such a nursery, the wiitor says, has given him

excellent results, the plants at the age of six months

being 4 feet high.
Great care should be taken when removing the

plants from the nurscy. To pull the plant up by the

stem does much damage.
The above is an abstract of an article in the-

Tropical Agriculturist, Ceylon, September 1914.



392 THE AGEICULTURAL NEWS. Uecember 5 1914.

INSECT NOTES.

AN ANT EXTERMINATOR.
The Montlily BulUtiii of the California .Mate Commis-

sion of Horticulture for October last contains an interesting
article entitled A Good Ant Exterminator.

The article is chiefly concerned witli the t;xtermination

of the Argentine ant, but the recommendation may be of

value in connexion with the destruction of other ants when
their nests are formed in situations tliat allow of their being
treated by the means described.

In previous issues of the Agricultural Nevs, the Argen-
tine ant has been dealt with, its liabits, and the injury
caused by it were explained, and certain remedies which
had been found effectual were described. In other issues,

remedies suited to the control of .other ants have been given.
These remedies have generally consisted of the use of

carbon bisulphide for the destruction of the nests, the u.se of

poison baits, in which the poison occun-ed in such small

proportion that the workers which visited the bait, and carried

it to the nest would not be killed, so that it might be
fed to the larvae, and thus the nest be we\kened and

destroyed. .Another metliod consisted of the use of bones,
cow heels, i.e., the cow hoof, as traps, to be dropped into hot
water when large numbers of ants had collected on them, the

ants being thus killed, and the bones and cow heels being put
back to attract another lot of ants. The author of the article

mentioned above, Mr. D. L. Crawford, states that the use of

poison baits, the destruction of tlie foraging workers, and the

use of powders or sprays as deterrents, do not exterminate but
rather serve to drive away the ants, and he suggests the use

of creoline sheep dip at the rate of 1 quart to 5 gallons
of water, or 1 part to 20 parts of water, but if the nest

is very near the roots of a tree or other plant, 1 part of the

creoline to 30 gallons of water should be the strength used
in order not to injure the tree.

As a substitute for creoline sheep dip in localities where
this cannot be procured, the following emulsion of carbolic

acid is suggested: 1 It), soap is dissolved in 2 pints of hot

water, and 1 pint of crude carlxilic acid is then added, and the

whole is shaken and thoroughly mixed. This is diluted wdth
about .30 parts of water, making about 15 or 16 gallons of

material for use. If it is to be used near the roots of a tree,
dilute with -50 parts of water. The directions given for the

application of these substances are as follows:—
First sprinkle some of the liquid about the entrance of

the nest, to kill the ants whii'li happen to be outside at the

time; loosen the soilj and with a hoe scrape out an excavation
2 feet all round the entrance hole, and sprinkle the dirt that

has been removed with the liquid to kill all the ants in it.

Loosen the soil in the bottom of the hole, and pour in about
3 or 4 gallons of the

liijiiiil, and with the crow-bar further
loosen the bottom of the hole to help its penetration.

MOTH BORERS OF SUGAR-CANE IN
BRITISH GUIANA.

The interesting and valualili' work which has been
carried out on the estates of Messrs. (Jurtis, Campbell ife Co.,
and Messrs. Booker Bros., ^McConnell & Co., in British

Guiana, has been noticed in these columns from time to time
as the reports of the Entomologists entrusted with these

investigations have been received. (See Agricultural News,
Vol. X, p. 1.54; Vol. XII, p|). 2(56 and 282; Vol. XIII,

p. 2.34.)

-V further report has now been received, in whicli

Mr. J. J. Quelcli, B.Sc, (Lond.), gives results in the work on

the control <jf the small moth V)0i-ers {Dinfrnea sarr/taralis

and D. canella) up to September last.

The rejjort gives records and conclusions derived from
the work of collecting egg clusters, and liberating anil

redistril)Uting egg |)arasites.

The rejjort sliow.s that these operations are highly
beneficial, and that on every estate gangs ought to be main-
tai)ied for the regular and continued collection of egg
clusters. The methods adopted for handling the eggs, and

liberating the parasites in the field, were described in the

Agricultural News, Vol. XII, p. 282. The difficulties in the

way of the satisfactory carrying iiut of this work arise from

shortage of labour at the times when labour is most needed
for this work, and the lack nf suitalile supervision for such

operations on many estates.

The practice of cutting out and destroying dead hearts

with borers in them, and the collection and destruction of

all refuse in which these borers may be contained, is also

advocated, while it is stated that under certain conditions

the use of trap lights is beneficial.

The collection of the egg masses is however the principal

operation dealt with. It is recommended that this should be
commenced at once (within three weeks after the canes have
been cut) and continued regularly until the canes are too

Irrge and leafy for proper examination. In each field tlie

replants or sujiplies should be examined for some time after

the ratoons have become too large.
The [jractice of i)arning the canes is stated to exert a very

harmful intltiencc on the number of the parasites, and while
tire also destroys the eggs of the moths, the caterpillars in

the canes are largely uninjured, and consequently the succeed-

ing generation of moths, resulting from the development of

the larvae which escaped destruction by fire, and which are

left in the fields in the tops and unsound canes, is much in

excess of the parasites, and the borer attack'' develops
unchecked to a large fextent.

There would seem to be no doubt that the investigations,
recorded in this and previous reports, indicate a line of control

work, which when [lersistently carried out, must result in

a reduction of the injury by the >niall moth borers.

DEPARTMENT NEWS.
During his ivcint vi.sit to England, Mr. H. A.

Tempany, B.Sc, Superintendent of Agriculture for the
Leeward Islands;, took the opportunity to sit for the
examination for the degree of Doctor of Science, at the

University of London. Information has since been
received that tlie degree has been conferred upon him
In addition to his examination, Mr. Tempany sub-
mitted as theses, papers on some of the research
work which he has accomplished in relation to

problems connected with scientific agricidture in the
West Indies.

Me.ssrs. A. C. Miles and C. Saunders, Senior Cura-
tors in the Agricultural Department of the Gold Coast,
arriveil in Barbados on November 2, on a visit to the
West Indies, which was undertaken at the instance of
the Secretary of State for the Colonies. These gentle-
men are especially interested in cacao; and their itiner-

ary includes visits to Trinidad, Dominica, and Grenada,.
It is expected that Messrs. Miles and Saunders will

leave Grenada on December 7, conni^cting the following
day at Trinidad with the homeward bound Roy;d
Mail Steamer.
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THE UTILIZATION OF MANURE WASTE,
FOR TROPICAL CROPS.

The above heading to an article in Tropical Lilt; relative
to tea [ilantatious in Noitliein India, sugge.st.s some reflee-

tions on the same topic as applied to conditions in the West
Indies. There can be no (juestion in the mind of any
observer of the manner in which the cultivation, especially
that of anntial crops, is carried on in most of our island.s,
that there is an enornum.s wastage of valuable manurial
matter. If any remonstrance is made, the usual answer is

that it doesn't pay to collect the stuff ami apply it to the
land: it is better to apply artificial fertilizers in regulated
doses. Xo one at this stage of agricultural progress is likely
to belittle the u.se of artificial fertilizers at the proper time.s,
or in the proper way. The answer above given is fallaciou.s,
because artificial fertilizers can never do by themselves, what
the use of the waste material referred to can do, i.e., impro\e
the condition of the soil, and render it more and more
responsive to the stimulating influence of artificial fertilizers.

These are inorganic and so can add no organic material to the
soil. Constant cultivation, especially wlien the crop harvested,
is almost in its entirety removed, depletes the soil of

the organic matter originally existing in it, with the
result of rendering its Immus contents le.ss ancl less. The
soils in many of these West Indian islands are particularly
subject to loss of humus, not only on account of occasional

heavy rainfalls washing away the lighter ijarticles. but
al.sci as a result of l.ar-tcrial action. The result is that

many fields, after ha\ing been in cultivation for some

year.s, give poorer and pnover yields, in spite .sometimes of

a considerable amount "f artificial fertilizers having been

applied to them. This might be remedied, and the land
restored to, or maintained in a cundition of fertility, by
utilizing many sources of organic matter now neglected
or wasted.

.Sugar-cane is one nf the be.st crops for the Tro[iics,
because of the amount of trash and tops whic-h find their

way back to the soil, either directly, or after ha\ing been

incorporated in the manure by having been placed in the

pens for the animals to eat what they want, and to trample
down the rest.

In a paper contributed to the Wett [ndian linllHin,

Vol. XIV, No. 2, p. 14G, ifr. Tempany, Superintendent of

Agriculture for tlie Leeward Islands, clearly show.-., from
the record of e.xperhnents made in those island.s, that under

tropical conditions the decay of organic matter is rapid,

owing to the high degree of bacterial activity existing both

in hea\_y and light soils. This indicates the necessity fif

maintaining an adequate supply of rjrganic matter by the

lil>eral employment of organic manures, as the Imperial

Department of Agriculture has consistently advocated.

Many sources of this organic matter might be utilized,

morc' than is at present done. On estates the usual source

of supply of such manure is the cattle-pen. In few of the

smaller i.slands, however, is the amount of manure increased

by spreading bush, cut for that purpose, upon the cattle-pen.

though regular clearing of the pastures would afford material,

and also benefit the pastures. In fact the supply of vegeta-
lile matter is practically unlimited. ,^It is good policy to

maintain as many animals as possible, cattle especiallj", on

an estate, with a view to increasing the pen manure, not so

much of their actual droppings, but of the litter which may
be accumulated in a thick layer under them, the excreta of

the animals hastening the decay fif the uneaten fodder and

bush, and bringing the whole mass into a condition .suitable

for application to the fields as manure.

Another source of organic manure neglected in the
\\'est Indian islands is sea-weed. After a storm or even
a ground swell, there is thrown up on the shores, especially
to windward, of these islands, very many tons of sea-weed,
chiefly of the Sargasso or gulf-weed.

'

Estates near the
.sea-coast might well utilize this by partially drying it, and
then spreading it as litter on the cattle-pens. The /!,,/ ...ical

Journa', October 1914, advocates the u.se of sea-\seed as
a manure very strongly. It says that, at a rough estimate, the

fertilizing material present in a ton of .sea-weed would cost
from 8.5. to 10.*. if purchased in the form of a finely
divided manure ready for putting on the land. But apart
from the fertilizing chemicals contained in sea-weed, its use as
a sort of farm-yard manure has this strong point in its favour:
that sea-weed is free from weed-seeds, and from the spores of

disease-producing fungi. The writer states that sea-weed,
when used as a manure need not be allowed to rot first ia

heaps, but may be put straight on to the land, because it

decomposes rapidly, and almost completely into soluble
substai\ces.

Potash for fertilizing purposes is likely to become scarce
and dear in the near future, as a result of the present war.
For soils needing potash, wood or vegetable ashes, as from

megass, would possibly afl:brd a supply not to be despised.

In the neighbourhood of towns, even small ones,
valuable organic manures, in the shape of the blood and
otfal of the slaughter hou.se, and the urine and night-soil
from public- institutions or private houses, which are almost

entirely wasted at present, may be obtained for the trouble
of collecting them and carting them away.

This utilization of manure waste, while jjrobably worth
the atttiition of the cultivators of large areas, is still more

important to peasant proprietors ot cultivators of a few acres

of land. The wonderful success of the intensive cultivation

of small holdings in France and Belgium is largely due to the

utilization by those who work them of every possible source

of organic UHinure. The only small West Indian island where
there is any .similar attempt made, both by the planters and
b\' the cultivators of small holdings, is Baibados. There the

result is very striking, both as to the quantity and the quality
of the crojis jji-oduced. Probably on account of the attention

paid to the continual supplying of organic matter, the .soil

seems to have maintained its fertility unimpaired for many
years of intensi\-e cultivation.

Ill Pamphlet No. 47 of the Imperial Department of

Agriculture for the West Indies, dealing with manurial

experiments with the sugar-cane in the Leeward Islands in

190-T and 1906, Dr. Watts, the pre.sent Imperial Commis-

sioner, who was then in charge of the Department in those

islands, emphasized the necessity of a liberal use of organic
manures. As an appendix to the pamphlet, he published a table

of careful analyses, which he himself had prepared, of pen
manures and allied manures. This table shows the percentage,
as well as the niunber of pounds per ton, of water, organic

matter, ash, phosphoric acid, potash, nitrogen, and ammonia
contained in the following manurial substances: pen manure

(eleven samples), stable manure, sheep pen manure (three

samples), rotted megass and compost from lees' pond, rotted

megass, vegetable compost, weeds, leaves, etc., leaves of

Agave, .sea-weed, lime skins and pulp, bush, etc., cane tops

(three .samples), cane trash, crushed cotton .seed, and cotton-

cake meal—in all twenty-nine analyses. Any planter whether

of many acres or few, who wants to know just the fertilizing

value of the substances mentioned above, may refer to

that panijihlet.
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GLEANINGS.

Sir Daniel Morris, K.C.M.O., has just edited A Natural

History of Bnurnemoutk and District. Nature, October 29,

1914, says that under the able editorship it is a model of

"what such a book should be.

The total exports of rubber from Ceylon during the six

months, January to .June 1914, according to official returns

issued by the Ceylon Government, were 1-0,115,560 lb. (The
Board oj Trade Journal, October 15, 1914.)

An article in the Tropical Agriculturist for September
1914, forecasts many new uses for rubber: (1) wherever
leather is used to-day rubber will soon prove a formidable

rival; (2) as a competitor of lumber—liardwood flooring,

shingles, boat planks; (3) as a rival for steel springs for cars.

In recommending the treatment of land with lime the
Southern Planter, November 1914, says: 'there are limestone

grinding and crushing niacliines on the market which can be

bought at prices ranging from .1250 to $700'; and asks,

•Why don't a number of farmers get together and buy one
of these machines?'

A letter to the Tropical A'jriculturist, September 1914,
describes 'poppadams' as a thin paper like biscuit prepared
from meal obtained from beans {Phaseolus sp.). The same
letter says that for making curry something more than curry
powder is required, namely 'curry leaves' such as morinca,
andropogon, and pandanus; without these leaves the true

<;urry flavour cannot be got.

In the year 1 900 the world's production of rubber was
ubout 50,000 tons, and the consumption about the same.
Last year the world's production of rubber amounted to

117,000 tons, and the consumption to slightly more than that
amount. Whatever the temporary effects of the war may be
on the rubber industry, it is expected that it will continue to

^ive handsome returns on the large capital invested in it.

{Trop-c-l Lije, October 1914.)

The Director of Agriculture for tlie Federated Malay
States, in his report for 1913, states that the production of
rubber that year was 23,719 tons, just over one-half the
world's supply. The area newly planted in rubber in 1913
was 34,127 acres—a larger increase than might have been

-expected in view of the fall in the price of rubber. This fall

was not without good results on the industry. Estates

throughout the country have effected considerable economies
in their expenditure. (The Board of Trade Journal, October
«, 1914.)

At the July meeting of the Board of Agriculture, Trini-

dad, the Agricultural Society's recommendation to the
Government to have mongoose destroyed on Crown Lands

adjoining private properties was recommended by the Board,
which advised that the Wardens might be supplied with

traps, and also autliorized to employ trappers in their

respective districts. The Board strongly recommended that
no premium be paid for mongoose. (The Bulletin of the

Department of Agriculture, Trinidad and Tobago, August-
October, 1914.)

As was noticed in the last issue of the Agricultural
Neirs, it has been considered expedient to restrict the cultiva-

tion of cotton in Egypt. Circular No. 1 issued by the

Minister of Agriculture of Egypt recommends cultivators to

substitute food crops to'' meet the enhanced demand for these
which must occur. In the list given to indicate what kind
of food crops would be liest to grow, there are maize, American
white or yellow; millet (Sorghum vulgare). West Indian
Guinea corn; peas; haricot beans; Lima beans; cowpeas or

black-eye peas; ground nuts, and onions. (Tlie Incorporated
Chamber ot Commerce of Liverpool Monthly Magazine,
October 1914.)

In The Board o/ Trade Journal, October 15, 1914, it

is stated, relative to the cultivation of coco-nuts in the
Federated Malay States, that there were in 1913,
174,234 acres under coco-nuts—an increase of 16,634
acres as compared with 1912. Of this total only
40,175 acres were returned as from estates of 100 acres and

over, so that by far the greater part of the coco-nuts grown
in the Federated Malay States is by small liolders. Prices

for copi-a and for nuts continued to be very satisfactory.
Coffee was grown with some success as an i)itercrop with

coco-nuts, nearly 2,600 acres being returned by estates as

under coffee and coco-nuts. The Liberian variety can quite
well be grown with coco-nuts.

Creatinin is found in muscles and blood of animals in

varying quantities. The following are the results of experi-

ments, concerning the presence of creatinin in several

leguminous seeds, reported in the Journal of the College of
Agriculture, Tohoku Imperial University, Japan, June 1914.
In all the legumes examined the presence of creatinin was

fully ascertained. The colour tests, the formation of char-

acteristic double salt of creatinin zinc chloride, and lastly tlie

regaining of creatinin from the double salt were applied to

determine the presence of creatinin in legumes. The
amounts of creatinin in the seeds of kidney bean and soy
bean are apparently in much larger Cjuantity than in horse
beans and green peas, though its absolute amount .seems to

be very small.

Th« Bulletin of the Deportment of Agriculture, Trinidad
and Tobago, August-October 1914, publishes an appeal to

the inhabitants of the colony from the Connnittee appointed
by His Excellency the Governor to deal with the local supply
of ground provision. After suggesting possible crops to be

grown, the Committee says: 'It should be the aim of everyone
to become, if possible, a producer instead of merely a con-

sumer. Many people have already realized this, and are

acting upon it. The Committee hopes that all who have
influence over others will help them to see and act upon it

too.' The appeal concludes as follows: 'The essential point
now is to encourage people of all classes to do a little in

their own interests. The net result of many small efforts

will be to the great advantage of the community as a whole.*
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STUDENTS' CORNER.

THE VALUE OF LEGUMINOUS GREEN
DRESSINGS.

In thf last number of the Agricultural Nemi attention

was directed to some leguminous crops as a possible source of

hay. The agricultural student might pay attention to this

class of plants for several other reasons. The leguniinosae
afford the very best material for green dressing. But the

fact obtrudes itself upon the observer that every legume
does not produce identical results in every locality. For

instance, the cowpea ( Vigtia uvrfuicnlata) .seems to be so

attackad by caterjiillars in Antigua, as to have been

abandoned as a green manure crop, although in other islands

it has proved to be eminently adapted for this purpose.
It is the same case with other crops of this class. One

planter will extol the virtues of pigeon peas (Cajanus indicus),

another tells you that nothing can be better than horse bean

(Canavalia eniiforiids), some one else advocates woolly pyrol

(Pkaseolus munyo), while still another assures you that

Barbuda bean (Pkaseolus lunatus) is the one and only green

leguminous dressing. And probably, in a sense, each one is

right, because the crop he advocates has been proved, experi-

mentally, best suited for the locality and conditions he has

to face. Here then is scope for the student's observations

and notes. Carefully observe which leguminous crop
succeeds best, and gives the largest green crop in your own

neighbourhood. Note any reasons to which you can attribute

this comparative success. For instance, one legume may
succeed best on a heavy .soil, while another is a comparative

failure, though giving a fine return on lighter land. (Jr one

may have a much greater drought-resisting capacity than

another, and so do better in drier islands.

Another point for noting is the liability of any species

to insect attack. Here may be noted \vhat caterpillars attack

each sjjecies, and whether the use of insecticides could

feeneticially be resorted to without damage to the plants;

whether also the use of insecticides would be economically

advantageous. In this connexion, of course, will be noted

if any scale in.sects infest the plants, and the identification of

them should be attempted. By such observations as these

the student gains real knowledge of his crops, and can give

reasons for his operations. He can say that he plants such

a legume as a green crop in preference to such another,

because of facts which he knows, and not merely because he

has been advised to do so by someone 'else.

While making observations on green manure crops,

experiments, even on a small scale, might be made on lines

suggested by those carried out at Pusa, in India, as outlined

in the A;irindtural Neirs, November 7, 1914, p. 361, as

to whether the value of green manure is not increased by
a partial maceration before application.'

The student of course knows that one great benefit

that the growth of a leguminous crop bestows on the land is

the increase of nitrogen in the soil. The roots of each

species that comes under the student's observation can be

examined for the characteristic nodules. This can be done

with a magnifying glass of no very great power, and in many
instances with the naked eye. The number of nodules per

plant at corresponding periods of growth, might be recorded

as a useful index of its value in
tljis respect. The soil

conditions materially affect this factor, so such conditions

ought to be noted at the same time. It cannot be too

strongly put that the Ivabit of observation and reflection on

all phenomena, is the way for the student to gam increased

knowledge, and that knowledge is real power, in agriculture

as in every other walk of life.

Co-wpeas and Maize for Fodder.—An experi-
ment conducted in the south coast district of New South
Wales with a mixture of cowpeas and maize as a fodder crop,
reported in the Agricultur'tl Gazette of New South Wales,

September 191-f, would seeiu to be instructive to West Indiair

planters.
For sowing, a mixture of 5 tt). of cowpeas and 20 tt). of

yellow dent corn per acre was used. The idiots gave excellent
results. Cowpeas are excellent drought resisters, and they
made in every case splendid growth, climbing to the top of
the maize stems, and forming a dense growth at the base.
On one of the plots the yield was over 22 tons per acre. The
growing of cowpeas with maize for fodder is strongly advised,
not only because they grow well together, but also because

they greatly enhance the food value of the fodder, whether
used green, or made into hay.

Germicides, Disinfectants, Antiseptics, and
Deodorants.— 'Considerable confusion exists in the popu-
lar mind regarding the meaning of the above terms. To

many they signify one and the same thing, as a result of

which numerous worthless preparations with a disagreeable

odour, but otherwise harmless, have been employed in the

destruction of disease germs without avail.

'The terms germicide and disinfectant may be used

synonymously to designate anj' agent which has the power of

destroying germ life, such as sunshine, heat, carbolic acid,

lysol, bleaching powder, corrosive sublimate, and formalde-

hyde gas. An antiseptic is something which merely prevents
the further growth and develr>pment of micro-organisms
without necessarily killing them: for example, alcohol, biiric

acid, listerine, hydrogen peroxide, and most of the common
disinfectants in dilute sijlutions. A deodorant may be said to

be anything possessing an odour more pronounced and

jjenetrating than the odour which it is intended to modify i)r

cover up. It does not posse,s.s, necessarily, either germicidal
or antiseptic properties, and depends for its efficiency simply

upon producing one odour to mask another. Many of the

best germicides are also splendid deodorants, but deodorants

are not generally germicides.' [Modern Farming, (Jctober

5, 1914.)

A Disease of Poultry, which is known as fowl yaws
in the West Indies, appears first as an affection of the skin,

producing pustules on the comb, wattles, and face of the birds.

Unless checked, the disease seriously affects the mucous mem-
l>ranes, and not uncommonly results in death. In Bulletin

240, .June 1914, of the Agricultural Experiment Station of

the University of Wisconsin, there is a notice of experiments
made with a new vaccine treatment of this disease, known as

chicken pox, or sore head, in the United States. Vaccines

were prepared by grinding diseased tissues, such as the pox
scabs and affected membranes, and subjecting them to a tem-

perature of 131° F. for one hour. The injection of this

vaccine into healthy, as well as into infected fowls, was found

to be very Ijeneficial. When injected in the initial stages of

the disease, the vaccine apparently had the effect of rendering
the attack milder, and the recovery more rapid. Of four

hundred and forty healthy fowls treated by a double vaccin-

ation, with an interval of five days, only four subsequently

developed the disease; while of seventy-tive unvaccinated

controls, twenty-six showed marked signs of the pox in the

three weeks of observation. The natural susceptibility of

birds to infection varies; yet vaccinated liirds placed in in-

fected pens escaped the disease, while it was possible to infect

some of the controls. Further investigation is looked for.
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FUNGUS NOTES.

HOT WATER TREATMENT FOR COTTON
ANTHRACNOSE.

In view of its importance, we reproduce in full a pre-

liminary note concerning the treatment of cotton seed witli

liot water for the destruction of the fungus of authracnose,

(.ontributed to Science (Vol XL, p. 109) by H. W. Barre and

A^'. B. Aull, of Clenison t'ollege, South Carolina. Hot water

treatment of various kinds of 'grain for the prevention of

.smut diseases is now a well established practice.

The note reads as follows: 'During the past three

niniiths we have been making a study of the effect of hut

water at ditt'erent temperatures on the anthracnose fungus
and cotton seed. The results are very interesting and seem

to have an important bearing on the control of the disease.

Cotton anthracnose is known to be carried in the seed. The

fungus penetrates the seed coats, and the hyphae and spores
have been found in the cotyledons on the inside of the seed

Avhile the seeds were still in a dormant condition. So far, no

treatment has been reported which wiU kill the fungus
without killing the seed. Our hot water treatment studies

« ere made with a view of determining whether or not the

fungus could be killed by hot water without injuring the

seed. Our results so far are very encouraging, and are

considered to be of sufficient importance to warrant pul:>liea-

tion at this time of tliis preliminary statement.

'To begin with, we placed cotton seed in water at

different temperatures and for different lengths of time, and

then germinated them between blotters in the ordinary way
in incubators with a view of determining how high a tem-

perature cotton seed wonld stand without injury. As a

result of these tests we find that cotton seed can remain in

Avater at 70° Centigrade for fifteen minutes without injuring
the germination. Fifty per cent, of the seed germinated
that were allowed to stand in water at 7.5 Centigrade for

fifteen minutes. In a few cases more than .50 per cent, of

the seed germinated that had been treated five minutes at

80 Centigrade, but in the majority of cases a very small

per cent, of the seed treated for five minutes or longer at

80' germinated.

'The fact that cotton seed, which had been allowed to

stand in water at 70° Centigrade for fifteen minute.s, germin-
ated as well as the untreated checks, prompted us to

germinate a large number of treated seed under sterile

conditions, and to examine the seedlings for anthracnose.

AVe used for this purpose the method which has been in use

in this laboratory for the past four years for testing seed for

disease by germinating thtm in sleriie test tubes. These

tests .seem to show conclusively that the fungus hyphae and

spores in the seed are killed when cotton seed is allowed to

remain in water at 70° Centigrade for fifteen minutes, and the

germinating power of the seed is not injured. An average of

22 per cent, of the seedlings in the checks from the same lot

of seed, and germinated under the game conditions, were

disea.sed. We now have two fields on the college farm

planted with seed which were given this treatment, and so far

there is no indication of disease in the seedlings, while in the

fields planted with the same lot of seed, but not treated,

diseased seedlings are abundant. The field tests will, of

course, not be complete until the end of the season when the

plants are all mature."

COB ROT OF CORN.
We have received Bulletin 2(i.5 of the Ohio

Agi-icultural Experiment Station, which gives the
results of an investigation by E. G. Arzberger, of the
c ob rot of corn.

It appears that in the fall of 1911 there was prevalent
over Ohio a disease or atfection of corn, which had not

previously been ob.served on so large a scale. The trouble

was manifested in a softening and decay of the cob, rendering
the grain unmerchantable. The outbreak was so general.
that great anxiety was felt lest a serious disease of this most

important cereal had made its appearance, and in response
to the request of leading grain dealers and others, an

emergency appropriation was authorized by the Emergency
Board, for the study of the outbreak liy the Botanical

Department of the Experiment Station.

It was found that the fungus concerned in the rot is

Coniosporiiua Gecei'i, Bubak. A large number of living
corn plants were examined without any being found that

were infected, and artificial inoculations of living plants were

quite unsucces.sful. It is concluded that the fungus acts

only as a saprophyte, exi.sting principally on the tissue of the

cob after it reaches maturity, and doing relatively little

damage to the kernels. As regards its economic significance
it must be classed with the well-known moulds, such as.

Asperi/illus and Penicillium, as capable of bringing about
deterioration of the stored product to an extent which varies

with the conditions of "ripening and storage.

CARE OF HORSES IN THE TROPICS.

The following notes from a paper by Dr. W. R. L. Best^.
which appeared in the Philippine Agricultural Review^

August 1911, on the care of horses in the Philippine Islands,
will probably prove of interest to West Indian readers, the

conditions of climate and food in the two archipelagoes being
somewhat similar.

AVith regard to breeding horses, the writer emphasizes
a fact that is too often forgotten in the AVest Indies, viz.,

that to produce colts which will be of good market value, the

mares should be of good quality. Breeders may also be
reminded that it costs no more to keep a good mare than to

keep an inferior animal. Further, unless a good sire is

selected, the colts will necessarily be disappointing.
When mares are in foal moderate work is beneficial to

them up to within a few days of foaling, provided that care

is taken not to overload or overdrive them. In fact, moderate

regular work is better for the mare in that condition than

allowing her to run at large, when she is exposed to accidents,,

or than keeping her tied in the stable, when she wUl probably
sufi'er from lack of exercise.

The earlier the training of a colt begins, the easier is the

task; the longer it is postponed, the greater is the chance of

a hard struggle in bt-eaking it in. The colt may well be

gently taught to lead, to back, to obey simple words of

command, from the tijne it is a couple of weeks old.

\s a rule, the horse .should not be pui to work under

two and a half years of age, and then the work should be

light, and the working hours .short until i' is f. ur years old.

If the work of the horse is heavy, the we'ght of grain in

its ration .should be increased, and that of tl.c haj' or grass

diminished; on the other hand, if the work be light, the weight
of hay or grass may be increased, and that of the grain
decreased. The morning and noon meal should be compara-
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tively light, con.sisting chiefly of grain; the heavy feed of

hay or gra.s.s .should come at night, when the hor.se ha.s

suffieient time to eat and digest it, without having to go to

work immediately after eating. A good practice in feeding
a working horse is to give him about one-fourth of his daily
allowance in the morning about an hour before his going to

work. If possible, another fourth of his daily allowance
should be given him as a midday meal, and the remaining
half as his evening ration. A hor.se should be allowed two
hours at midday to consume and digest his feed.

When a horse comes in from his work he should have
a drink of fresh, cool water, care being taken that he does
not drink too rapidly, or gorge himself, if very warm. When
the sweat has dried oft" him, a thorough brushing should be

^iven. It is advi.sable that a horse be watered before being
fed, or that an interval of an hour or more should intervene

between feeding and watering. The theory is that the water
washes the food from the stomach into the intestines before

the digestive process in the stomach is complete, thereby
producing indigestion.

The giving of food and water to a horse in a heated
•condition is bad, and may lead to seriou.s results. The
introduction of food or cold water into the stomach at such
a time lead.s to a sudden activity in digestion, which often

causes colic or other troubles.

Frequent washing a horse removes the natural oil from
the skin, and is apt to produce a dry, dusty, and rough coat.

This is a common practice in the Philippines, as it is in

many of the West Indian islands. It .should be di-scontinued

in the interests not only of the ajipearance of the horse,
but also of his health. Good grooming with a stiff brush
and a soft body-brush will .stimulate the pores of the skin,
and keep the coat smooth and glossy. The use of a small

amount of kerosene on a cloth, applied to the coat of the

horse, is of advantage in this respect. This also serves to

prevent irrititing settling of flies upon his body.

Any bruises on the horse should be thoroughly washed
with a good disinfectant, and the animal not used in any
way .so as to irritate the galled spots. The application of

sugar of lead—20 grains to an ounce of water—will help to

heal the wounds, and to harden the skin.

Careful attention ought to be jjaid to the shoeing of the

horse. Many injuries to the knees and fetlocks are to be

attributed to carelessness in this matter. Shoes should not

be left on too long, as the hoof grows out to such a length
as to throw the foot out of its proper axis, and so causes an

overloading of certain sinew.s, resulting often in unsound

legs. . Horses should not be driven on hard roads without

shoes, as their feet are not tough enoHgh to withstand the

wear. If the hoof becomes dry, hard, or brittle, a good
hoof dressing should be applied once or twice a week.

Castration renders a horse much more valuable for

working purposes. It is well to castrate young horses at

the age of a year.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. J. K. J;ick.son, A.L.S., has forwarded the follow-

ing report on the London drug an'd spice market.s for

the month of October.

Though the drug and spice auctions are far from Iteing

restored to their normal conditions, either in the regularity

of their holding.s, the bulk of product brought forward, op
the prices realized, there has been, from the beginning of

October, a more settled state of things, and a fair amount
of business has been effected. Imports have been coming
more freely to hand than they did in the early stages of the
War. And the same may almost be said with regard to

exports, except those of a contraband nature. The prohibi-
tion against future trading with Germany has taken a firm
hold on the public mind, the result of which will be,

amongst other things, the manufacture in England of many
of the well-known drugs of a complex character of
which Germany has hitherto held the monopoly.

Since the outbreak of the War there has been no drug
auction held till the first of October, giving an interval of
ten weeks. At the spice auction on the 7th of the month, > mly
.small supplies were brought forward of which the following
are the details.

GINGER.

This article was represented by 2-17 bags of limed and
wormy Cochin, part of which sold at 1.5s. dd. per cwt. At
the end of the month, namely, on the 28th, Cochin and
Calicut were represented by 3-17 bags: of these 109 bags of

washed Cochin were disposed of at 23s. 6c/. per cwt. Bright
rough Clalicut was bought in at 2(5s., and for 46 barrels of

fair to good middling Jamaica, 40s. to 4.5s. was refused.

NUTMEGS, MACE AND PIMENTO.

At auction on the 7th of the month, 325 packages of

West Indian nutmegs were offered and sold at an advance of

one farthing per ft>. on previous rates, namely 72's 6d. per ft.,

85's to 95"s 4fd. to od., 98's to 108's 4|d to i^d., llO's to

I20's id. to 4Jc?., and 140's to 144's i^d. Mace was in good
supply in the early part of the mouth. At the auction on the

7th, 81 packages were oftered, and 68 .sold at advanced rates,

good pale fetching Is. lid., ordinary to fair Is. &d. to Is. 8d.,
red Is. r)d. to Is. 6d., and common Is. '2d. to Is. id. There
has been but a very slight demand for pimento during the

month, at cjuite ordinary rates.

.SAKSAPAEILLA.

There has been very little business in this drug, 2s. per fc.

being asked for grey .Jamacia, Is. 8c?. for Lima Jamaica, and
\0d. for Mexican.

LIME .JUICE, LIME OIL, CITRIC ACID, KOLA, AND

CASSIA FISTULA.

At the beginning of the month there was a distinct

demand for lime juice, though none was oftered at auction;

but on the 14th it was announced that the arrivals were

coming forward in fair quantities, though a week later these

arrivals were found to be held very firmly, good bright
Dominica fetching 2s. 9c?. per gallon. At the last sale,

however, on the 28th, further arrivals from the West Indies

were offered, and resulted in 2s. 7d. being accepted. In the

matter of lime oil, at the beginning of the month 3s. dd.

per B). was being paid for West Indian distilled, and 10s. 6d.

for hand pressed. Citric acid has been in fair demand at

rates varying from 3s. 3d. to 3s. id. at the beginning of

the month, dropping to 3s. to 3s. Id. on the 14ih, and

standing at 3s. at the clo.se. Kola nuts have n'^it been

greatly in demand, and it is said that there are fair supplies
on hand at easy prices, fair sound being offered at 3|cf.

per It).; but at the close of the month the arrival of a quantity
of fair West Indian brought the price down to 3d. At an.

early date 2 cases of Cassia Fistula pods from St. 'Lucia,
described as 'ordinary lean,' were l)ought in at 18s.
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MARKET REPORTS.

London.—The West India Committee Circular,

November 17, IQl-t.

Abkowkoot—No (|uotations.
Balata—Sheet, 2/OA; block, 1/9 per ft.

Beeswax—No quotations.
Cacao—Trinidad, 01/- to 67/- per cwt. ; Grenada, 50/ to

01/-; Jamaica, no ((notations.
Coffee—Jamaica, no ([notations.
Copra—West Indian, £24 per tim.

Cotton—Fully Fine no ([notations
tions: West Indian Sea Island, m

Fruit—No quotations.
Fustic—No ([notations.
Ginger—Qniet.
IsiNiJLASs—Nil (in(jtations.
Honey—No ([notations.
Lime Juice—Raw, 2 3 to 2'.); concentrated,

limes (hand-pressed), 8 - to -.

LoGwoon—No ([notations.
Mace— i) '. to 2;3-.

Fhiridas, no quota-
I [notations.

Barbados.—Jlessrs. James A. Lynch & Co., Ltd.,

November 28, 191 -t, :Messrs. T. S. Garkaway &

Co., November 30, 19U.

Akkowkoot—.«4-00 to S4-2.5 per lOfl ft.

Cacao—$8-00 to S'.fOO per KM) ft.

Coco-nuts-^17 00.

Hay—§1-50 to §170 per 100 ft.

Mani'REs—Nitrate of soda, no ([notations; Cacao manure,
$48-00 to SiSO-OO; Sulphate of ammonia $78-00 to

$85-00 per ton.

Molasses—No quotati(5ns.
Onions— !?2 -50 to $3 -.50 per 190 ft.

Peas, Split—No ([notations; Canada, $(;-(.i0.

Potatoes—Nova Scotia, $2-8.5 to $3-25 per 160 ft.

Rice—Ballani, $5 75 to $6 05 per 190 lb.; Patna, no quota-
tions; Rangoon, no ([notations.

Sugar—American granulated, $5-50 per 100 ft.

£30; Otto of British Guiana. Messrs. Wietino A- Kichtee, November
21, 1914; Me.ssr.s. Sasdbach, Parker & Co.,
November 20. 1914.

Nutmegs—4}rf. to 5|n.
Pimento—Qniet.
Rubber—Para, fine hard, 2 (i^ ;

Rum—Jamaica, no ([notations.

tine SI (ft, 2, 1 s ; Castilloa, 1/7.

New York.—Messrs. Gillespie Bkos., tt Co.. July 24,

1914.

Cacao—Caracas, llic. to 12c.; Grenada, lie. to llic. ;

Trinidad, ll^c. to lljc. ; Jamaica, 10c. to lie.

Coco-NUTS—Jamaica and Trinidad, selects $20-00 to $21-00;

culls, no quotations.
Coffee—Jamaica, 9Jc. to I35C. per ft.

Ginger—7ic. to lOc. per ft.

Goat Skins—Jamaica, 46c. ; Antigua and Barbados, 43c. to

46c. ; St. Thomas and St. Kitts, 40c. to 43c. per ft.

Grape Fruit—Jamaica, $1-75 to $2-50.

Limes.—$3-75 to $4 -.50.

Mace—45c. to 53c. per ft.

Nutmegs—llO's, lllc.
Oranges—Jamaica, $2-00 to $2-50.
Pimento—3Jc. per ft.

Sugar—Centrifugals, 96°, 3 -260. ; Muscovados, 89', 2-88c. ;

Molasses, 89% 2-61c., all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., November 23,

1914.

Cacao—Venezuelan, no ([uotations; Trinidad, no quota-
tions.

Coco-nut Oil—80c. per Imperial gallon.
Coffee—Venezuelan, llAc. [ler ft.

Copra—$3-50 per 100 ft".

Dhal—No quotations.
Onions—$1-80 to $2-00 per 100 ft.

I?eas, Split—$8-00 per bag.

Potatoes—English !!!2-0O to $2-30 [ler 100 ft.

Rice—Yellow,"$0-00; Wliite $5-00 to $5-25 psr bag.
St'GAR—American crushed, no quotations.

ARTICLES.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, (high grades),

Potash Salts, Nitrolim and all other high-class Fertilizers.

Al'l'LY TO LOCAL A(4ENTS OR DIRECT TO:—

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.

London Ag-ency: Dock House, Billiter Street, London, E.G.

Barbados Ag'ents: James A. Lyneh & Co., Ltd., Bridg-etown.

-A.SIC XJ3
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Agricultural Departments and New

Developments.

!T the present time when ecouoaiic eondi-

j^tions
are greatly disturbed, much is being

{written about agricultural prospects in

cotine.\ion with the changes occurring, or likely to

occur, in the production and marketing of staple crops,

the increase in development of certain ininor crops, and

tlie neeessity for particular attention to increased pro-

duction of food crops. In the West Indies the upset

is somewhat in evidence, the markets for at least two

crops, cotton and sugar, being particularly atifected by

the disturbed conditions. The effect on cotton arises

from the inability to manufacture the raw material into

the finished products, coupled with the lack of demand
for them; while the market for cane sugar promises to

become more active than seemed likely a short time

ago. The depression of the cottcn market is partially

off-set b}- a stimulus to sugar production, but the

principal cotton centres and the principal sugar areas

do not coincide, and consequently the resulting problem
becomes more complex. The increase in sugar-cane
cultivation will utilize certain lands formerly in cotton,

and perhaps will also displace small areas of potatoes

corn and other foods; while, on the other hand, there are

considerable areas which for several years have been

devoted entirely, or almost entirely, to cotton cultiva-

tion, for which profitable crops are desired for cultivation

during the next few years. The consideration of the

problems thus raised leads to contemplation as to whence

the stimulus is to be deri\ed for the inception of trials

of new crops, and at the same time it may be asked,

what part does official agriculture plaj' in a crisis

such as this?

The expression official agriculture may be made to

include all the efforts of the Departments of Agricul-

ture through the medium of Botanic Gardens and

Experiment Stations, and the instructional work of

their officers. In most colonies the work in agriculture

each year is recorded in an annual report of Botanic

Station or Experiment Station or both. The Agricultu

ral Newa publishes articles dealing with this work and

with that carried on in different parts of the world,

so that by reference to such recorded information,

planters and others may easily put themselves in

possession of facts which should be of the utmost value

in deciding what course to adopt at a time when trials

of new crops are tube made. In this connexion the
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functions of the Agricultural Departments and their

officers in relation to new aspects of agiiciilture may
be discussed.

Practical agriculturists^the world over are known

to be conservative. So long as the crops under general

cultivation are in demand, new ones are not usually

sought after; so long as the existing practices are fairl}-

satisfactory, new methods are not tried.

This is a natural and essential characteristic of

planters and farmers generally. There is always some

reason for the crops that are grown in any locality, and

for the existing methods of cultivation. Sound experi-

mental work continued over a suitable period of years

may, and often does, demonstrate reasons for changes,

but the practical agriculturist is generally quite

correct in waiting till the need arises, or until he has

been shown good reason for making substantial altei-a-

tions either in crop or methods. The experimental

work devolves upon agricultural officers who should

keep sufficiently in touch with planters and peasants to

be able to keep them informed as to the results obtained,

-and place them in a position to decide as to the

practical value of any advice offered to them.

As a part of its work the Experiment Station

makes trial of new crops, a.nd year after year records

results which may seem to have no very particular

application to the needs of the practical agriculturist;

but when circiunstances arise which necessitate changes,

these results prove to be of value. Similarly with new

plants which the Botanic Gardens procure from other

districts; they appear at first to be merely of very pass-

ing interest, but the time may come when they will be

found useful. The same remark applies to agricultural

practices. At first tried on purely experimental lines

and recommended for their theoretical value, they

often come to be of general application.

If a few concrete examples are taken to illustrate

the points mentioned, we are led to consider recent

development in the cultivation of such crops as cotton

:and Indian corn, beans and ground nuts.

For several years cotton' has figured as a crop of

major importance in the West Indies, but before its

cultivation was taken up on estate lines, trials had

been made in Experiment Stations, which indicated

•the possibilities of cotton as a crop, and also suggested

the kind of cotton that should be grown. Since that

time, suitable strains of seed have been maintained by

.;seed selection, in which work agricultural officers have

Jtaken a prominent part, and indeed in some islands

practically the whole of the selection work has devolved

upon these officers.

At the present time efforts are being made to stimu-

late the interest of planters in the possibilities of Indian
corn as a crop likely to have special value under the

present circumstances. Indian corn was probably grown
in the West Indies before the discovery of these

islands by Europeans, and has been grown con-

tinuously since that time; but in nearly every island it

has been cultivated mostly as a minor crop on estates,

and by peasant proprietors. It is not yet known just
how far corn growing on a large scale can be made

profitable, but by suggesting lines of improvement in

cultivation, seed selection, and storage of the gi-ain, it

is hoped that trials will be made to prove the point,

and that a crop will be developed which shall be

attractive to estate owners, and at the same time

greatly reduce the importations of a product which can

be grown locall}".

Another example of the part played by official

agriculture is to be foimd in the experimental work of

the budding and grafting of tropical plants, which has for

many years been carried on in certain Botanic Stations

in these islands. Some of this work, as in the case of

of mangoes and oranges, is already of recognized impor-

tance, while that relating to other plants such as cacao,

limes, avocado pears, and others has considerable

possibilities.

The budding^and grafting of cacao and the budd-

ing of limes was, at first, generally considered to be

merely a nice bit of technical horticulture, but now

it is known that grafted and budded cacao is useful,

since a degree of uniformity in the finished product

may be obtained by budding and grafting, which is

impossible in the crop from seedling trees.

In the case of limes also, the point is well illus-

trated. Planters believed that budded limes could not

be gi'own profitably because of the cost of procuring

and establishing such plants. The work already done

has, however, demonstrated one very important point:

that the sour orange makes a suitable stock for budding
limes upon, and since the appearance of a serious root

disease of limes, observations have led to the sugges-

tion that probably, ilimes budded on sour orange stock

can be grown on lands where seedling limes are being

killed by the disease.

In the matter of estate practice also, advice is

often given long before the plantei's are ready to adopt

it. Suggestions as to tillage, mulching, rotation of
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crops, green manuring, the adoption of other crops,
matters rehiting to stock and stock feeding, etc., are

continually being urged by agricultural officers.

In the past the tendency on many estates has

been to keep the smallest number of cattle with which

the estate cin be worked, while the advice is repeatedly

given to increase the number to the gi-eatest that can

be maintained, and by a careful system of providing
sufficient amounts of suitable coarse fodder, to maintain

these animals in the highest state of efficiency.

This means better agi-iculture, more manure, and

an independence of the effect of drought on the ques-
tion of stock foods, that must result in profit to the

estate that carries out the progi-ainnie successfully.

In agriculture, contrary to the rule obtaining in

many other lines, popular demand arises subsequent to

the proffering of official instruction and advice. Those

who are charged with the advancement of agricultural

interests must be content to carry out trials, and to give

advice, which do not seem to be wanted at the time by
those for whom they are intended. But in time these

efforts bear fruit: the trials sh(nv the way to the successful

adoption of new methods or crops, or they demonstrate

their futility, thus saving planters the expense and

disappointment of making unprofitable trials.

Wliile much of the work of the agricultural officers

relating to new methods or new .crops is based on

work done and experience gained in other countries,

and so has a foundation on the e.xperience of others,

requiring onlj' a demonstration as to local applicability,

it must be recognized that some of their work is of

a pioneering nature, requiring time and accumulated

experience to demonstrate whether it may or may not

possess valuable features for general application.

Due recognition must be given also to the fact

that the individual workers are theiiiselves but human,

and that in their work, which is new and of a pioneer

kind, their ideas and suggestions in these matters are

subject to revision and readjustment. from time to time.

The fact, however, may be emphasized, that in the more

settled questions of agi-icultural practice, the advice of

the body of skilled workers associated with the Botanic

and Experiment Stations is likely to be sound and

valuable. It merits the consideration that is accorded

to it in most progressive colonies, and it has materially

advanced the interests of those communities and

individuals who have availed themselves of it incoimex-

ion with practical affairs.

SUGAR INDUSTRY.

THE QUEENSLAND SUGAR FACTORY
SYSTEM.

An interesting letter from Brisbane in the-

Louisiana Planter, November 14, 1914, states that
to assist the sugar industry the Government of Queens-
laud has, in the last twenty-one years, invested no less

than £(535,000 in central factories. Of this, the sum
of £32-2,000 has been repaid, leaving £343,000 still

outstanding.

This central factory .scheme was designed to develop
the cane-groTOiig districts of Queensland, by assisting groups
of small owners to erect mills capable of turning out a pro-
duct suitable to modern requirements. Owing to the large co.st

of the machinery of a modern sugar mill—£100,000 or

more—planters were unable to erect one without GovernmenC

help. In all, fourteen mills have been erected with Govern-
ment assistance, while tiro more are now being built. These
last will be of the most modern type, and they will be very

powerful, making between 10,000 and 20,000 tons of sugar

per year each.

The idea in view with all these mills was that thej^
should gradually pay ofi' to tie Government the capital cost,

and become the property of the men who mortgaged their

properties in order to get the factories. Only four mills now
remain in the hands of the Government, the State having
been compelled in these cases, through failure in meeting
their obligations, to step in as mortgagee and manage the

concerns.

In the returns of these government-aided factories, as .

given in an official report just published, there are great
variations. The success of a .sugar mill depends on varicHis

things, but mainly on a large and continuous supply of cane.

To get the best results from the costly and intricate

machinery it must be worked as nearly full t'me as possible.

Where this is done the best results are usually shown. The

greater the quantity of cane put through, the smaller the

proportionate cost of treatment. The more efficient the

machinery, the greater the amount of sugar content

extracted, and the better the return. The difference in

the cost of manufacture in these Queensland factories,

per ton of cane, ranges from 2s Id. to 7s. 7d. The-

difference also in the amount of canes needed to make
a ton of sugar is from less than 8 to more than

10 tons. The total amount of cane crushed during the

last .season was 427,000 tons, producing nearly 48,000 tons

of sugar.
The government-aided central factory system has done

much for the sugar industry in Queensland, but it has not

attained the ideal success hoped for. In the later movements

for establishing new mills, efforts have been made to obviate

defects, and remedy abuses.

The value of the sugar-cane industry not only to

Queen.sland, but to the whole Commonwealth of Australia, is

very great. It seems to afford the best means of populating
the immense tropical districts of North Queenslaud.
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THE CULTIVATION OF VANILLA.
In the Agricultural Ntivs, Vol. XI, p. 148, there

appeared an article on the curing of vanilla. Since then

from time to time, enqniries haye been made of the Imperial

Department as to the cultivation of the plant. In view of

this, and also becau.se vanilla seems to be a plant suitable for

growing in some of these islands, the following notes on its

culture may be of interest.

The vanilla of commerce is the cured fruit—known as

bean—of a climbing orchid, tw'o species of which are chiefly

used in cultivation for the production of this spice
— Vanilla

planifolia and 1'. poinpona, both being natives of the tropic

regions of ilexico, Central America, and the northern parts
of South America. It has been most .successfully cultivated

as an exotic in the tropic islands of the Seychelles, Keunion,

Java, Tahiti, the Fiji Islands, and the West Indies. In

Queensland also there are flourishing plantations.

The two species resemble each other closely. The leaves,

however, of Vanilla pompona are larger than those of

F. planijolvi, while the pods are thicker and more fleshy, but

they do not fetch as high a price.

Vanilla requires a tropical climate, hot and moist, with

frequent but not excessive rains. It cannot stand drought
or strong sea winds.

The soil which is necessary for the successful cultivation

of vanilla is a light one \\\t)x abundance of humus, and good
drainage. Stift clay soils or water-logged ground must be

avoided. Mr. A. Mc.Farlane, in an essay on vanilla, published
in the Trinidad Bidletin, Vol. V, p. 465, recommends as an

ideal site for a vanilla plantation the sloping sides of a valley.

The natural drainage is an advantage.
In his book S2nces, Mr. Henry X. Ridley .suggests

a sloping hillside covered with woods, which oi course must
be suitably thinned out to allow of sufficient light during the

flowering and fruiting season.?. In newly cleared ground,
which is not furnished with trees suitable for the support of

the vines, support trees must be planted, or the system of

cultivation on trelli.ses must be adopted. Whichever plan is

follovFed, the clearing should never be effected by fire. All

trees and branches should be cut into pieces, and left to rot

on the ground as plant food fof the vanilla vines.

Many kinds of trees are used for supports. The best

kind is one which will grow from 'cuttings', that is to say

posts, from .3 to S inches in diameter, and 7 or 8 feet

long. It should Ije a moderate grower which does

not give too dense a shade. Mr. ^McFarlane suggests as

good supports, BoMliinia
.sp. ;

the anatto (Bira orelland); or

the candle nut {Aleurites triloba). Jatropha Curcas, known
in the West Indies as physic hut, is also recommended by
some authorities for the purpo.se. According to the author

of an article in L'Ayriculture Pratique des Pays Chavds,
1910, Part II, some trees, if used as supports, become very
hurtful to the vanilla which clings to them. He considers

that att species of the orders Artocarpeae, such as all figs and

breadfruit, and Anacardaceae, such as mangoes and cashews,
are poisonous to the vanilla, the former because of their

milky sap, which, he says, is injurious to the clinging, and
even to the subterranean roots of the vanilla vine; and the

latter, because they are usually infested with the black blight,
which quickly attacks and weakens the vanilla attached to

the trees. He also dislikes for the purpose, Alhizzia Lebhek,
a common tree in the West Indies. Instead of living trees,

posts with bars across the top are used in some plantations.

McFarlane, in the essay referred to above, dislikes this

method, for the reason that when the posts and cross bars

rot, as they will do, too much labour is entailed in replacing

them, with too much risk too to the supported vine. The

trunks of tree ferns hUve been found in the West Indies t'j be

well adapted for supports, as they are practically indestructible,
and at the same time afford excellent attachment for the

aerial roots or tendrils of the vanilla. This attacliment,
in case of the supports having too smooth a surface,
can be assisted by wrapping dry banana leaves, or

other suitable fibrous material, around the support, secur-

ing them with the necessary ties. The supports, of

whatever kind, .should not be too close; from 8 to 9
feet apart is recommended. In the case of the ground

. being cleared of trees and exposed to the full light of

the sun, banana plants have been beneficially employed as

shade for the young vanilla, until the trees on which it is

intended that it should climb have attained sufficient growth
to provide the necessary shade. If the site selected be

exposed to strong winds, it is recommended that a hedge of

some quick growing shrub, such as the red hibiscus, be grown
as a wind screen. Important points to keep in mind are

that the vanilla requires (1) partial but not too heavy shade,
and (2) protection from injury by strong breezes, because
vanilla is naturally a forest plant.

Vanilla is practically always propagated by cuttings.
Where <3nly a limited amount of vines is to be had, they
may be cut into pieces of about 1 foot in length, and
for such short cuttings it is preferable to plant them
first in a nur.sery bed composed of decayed leaves and
leaf mould. By keeping this well watered and shaded, the

young plants will have made good roots in a couple of

months, and may then be removed to the plantation. Much
longer cuttings, however, are generally used, if obtainable,
from 4 to 12 feet ex'fen in length. McFarlane says that such

long cuttings will be^'in to bear a few beans in about eighteen
months after planting. In any case the method of planting
is the same. About a foot from the post a slanting hole is

made a couple of inches in depth. Into this the end of the

cutting is inserted, and the soil pressed tightly around it.

The vine is then laid flat on the ground from the hole to the

post, and the rest of; it tied up on to the post. The part on
the ground should bp, a length of at least two or three joints.
This should be thickly covered with dead and rotten leaves,
and one or two stones laid atop to keep the vine and its

covering in place. Though the cutting will send out roots

from the cut end, the strongest roots will be produced at the

joints. The best time to plant is in rainy weather. The

plants must be kept well watered until growth starts.

The vanilla is essentially a surface feeder, the roots

spreading between the humus and the underlying soil.

On this account it is unnecessary to dig or plough the ground.
But it is very essential that the plants be kept supplied with
a sufficient amount of decaying vegetable matter. Ai'tificial

manures should not be used, nor animal manure, except in

small cjuantities, well rotted, and mixed with leaf mould.

As regards weeding, McFarlane is opposed to it. He
believes that it is better to have the ground of the plantation
well covered with weeds of various kinds. These act as

a mulch for the surface feeding roots of the vaniUa, and the

deeper rooted varieties bring up food from the deeper layers
of the soil, which the vanilla roots cannot reach, converting
it into food, in the shape of fallen leaves, etc., thus constantly

manuring the plant. Among plants which he thinks are

specially beneficial as surface protectors are species of Trade-

scantia, common in the West Indies. The French writer above
referred to recommends the same thing, but he considers that

two species of Oxalis, one of which (0. corniculata) is also

common in some of these islands, are the most useful jjlants
for the purpose. Of course, if there are climbers among the

weeds, which will strangle the plants, or strong growing
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shrubs, which shut out the light troiu the young plants, it

will be necessary to clear these out. In its wild state vanilla

does not grow on bare soil, and it is more natural to leave the

ground covered with a carpet of herbaceous weeds.

After planting the cuttings, all the care that the planta-
tion requires, until the vines begin to flower, is to keep the

growing supports pruned, and in case any of the vines grow
too high, to turn them down. This turning down of the

vines is most important, and must not be neglected. As
soon as a vine has reached the length of 10 or 12 feet,

it should be loosened from the tree for about the top half

of its length, and hung over a convenient branch. It is on

these hanging branches that the flowers are produced; and as

long as the vine can continue to climb it will not bloom.

Hence the necessity of turning down. The end of the vine

should not hang lower than a foot from the ground. It must
be pinched off when it reaches that length. In detaching
the upper part of the vine from the tree it is best to cut the

tendrils carefully close to the vine rather than attempt to

loosen them from the tree, thus saving time, and possibly
the vine, which is more brittle than the tendrils.

A certain amount of pruning is necessary. It is bene-

ficial to remove the branches which have fruited, cutting
them off' clSse to the top of the post. The plant will replace
them by others, which will be of full length by next flower-

ing sea.son. A small stej) ladder is useful for the operations
of turning down and pruning.

ilcFarlane suggests that on a vanilla plantation both

species of vanilla should be cultivated, as they flower at

different times, and so the estate can be kept working for

most of the year.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
ST. VINCENT. A meeting of the Agricultural and

Commercial Society, to discuss the agriciUtural situation, was

held on November 11, at which His Honour the Administrator

presided. The Agricultural Superintendent held meetings
of small owners during the month at -everal country villages.

Six hundred cuttings of sweet potato were distributed from

the Experiment Station, and "240 lime plants from the

nursery in the island of Bequia.
.ST. Luci.\. The Land Settlement at Reunion is pro-

gressing, twenty-two lots having been already sold. The

land at the Experiment Station, let in small lots free to

families in the village for the duration of the war, has been

planted throughout with food crops, which are in excellent

condition, and are well taken care of. The second lime crop

promises to be a good one: 8,600 lime plants have been sent

out from the station during the mouth. The sugar crop is

beginning to be reaped in many localities. The Assistant

Director of Agriculture and the Superintendent of the

Industrial School, British Guiana, are expected to pay a visit

to St. Lucia early in 1915, for the purpose of examining into

the working and management of the Government Linie

Juice Factory, in view of similar projects in BritLsh Guiana.

DOMINICA. The Annual Examination of the Imperial

Pepartment of Agriculture for estate overseers was held on

November 23. Among the plants distributed from the

Experiment Station there were 1,8-50 lime plants and fifty

Para rubber. Some improvement will soon be made in the

Botanic Gardens by the erection of a new iron fence near

the south gate.
M0NTSEER.4.T. A further experimental shipment of

twelve dozen pine-apples was made to Canada on November 5

—
-t crates of ripe pines in cool storage, and 4 crates in

hold .space. An experiment has been started with sweet

potatoes to test the value of cuttings from tubers, compared
with those from vines. One quarter acre of onions has been

planted at Harris's Station.

ANTIGUA. An improvement has been made in the
Botanic Garden by filling up and grassing over the unsightly
rubbish yard on the western lawn. In the distribution of

plants there were included 823 coco-nuts, 633 eucalyptus,
231 bay trees, 52,600 onion plants, and 3,000 sweet pcjtato

(uttings. Though the cane crop seems to be improving, more
rain is required. Further trials in making corn meal are

in progress.
ST. KITTS. The fine rainfall in November ha.s

considerably improved the sugar-cane crop. It will how-
ever be late in maturing. Owing to the backward con-

dition of the ratoons, the (question of good plants for the

next crop is a serious one. On muscovado estates plants are

being obtained from the canes left over from last crop, but
on the estates in the factory systeni dependence has to be

put on plants from second ratoons, and here the need of

cane nurseries makes itself felt. The greater part of the

cotton crop has been reaped, and on the estates the land is

being prepared for planting cane. Wiere cotton is a perma-
nent crop the new growth is coming on well. A meeting <)f

the Agricidtural and Commercial Society was held in

November, at which Dr. Tempany read a paper dealing with

the agricultural situation. This is referred to in an'jther

column. From the Experiment Station 1,750 sweet potato
and 2,000 casava cuttings have been distributed.

NEVIS. The cane crop, on the whole, looks very prom-

ising throughout the island. The cotton crop is reaped, the

average return having been about 130 ft. of lint per acre.

It is to be regretted that fields of old cotton, planted early
in 1913, are still standing in certain parts of the islaniL

The provision crops, especially sweet potatoes, are doing
well. There have been distributed from the Botanic Station

1,000 sweet potato cuttings, 2,750 onion plants, and 8 ft.

of Guinea corn for .seed. Dr. Tempany read a paper to

a meeting of planters on November 26 on the same subject
that he had dealt with in St. Kitts.

Red Guinea Corn.—A variety of .sorghum from

East Africa, where it is called Dhurra, is known in .Jamaica

as red Guinea corn. The Journal of the Jamaica Agricul-
tural Society, August 1914, contains an article in which the

drought-resisting capacity of this variety is greatly praised. The
writer of the article says that in the Liguanea Plains this year,

during a time of severe drought, when maize did not grow
6 inches high, and even sweet potatoes were dried up, a crop
of Dhurra came to maturity in a little over three months,
and formed fine heads with large grains. There are dry

parts of .Jamaica where crops of maize were planted this

year, which failed entirely through drought, whereas red

Guinea corn would almost certainly have produced a good

crop within five months.

The large red grains of this variety are not hard, and

are easily ground or pounded into a flour which makes

excellent porridge and cakes. There are other virtues in this

sorghum: if by accident an animal eats down a part of

the field, it will spring up again: it needs no replanting for

a second crop; and further, when the first heads are cut off,

three or four smaller heads grow on the same stem lower

down, and at the same time ratoons spring from the roots

so that every month throughout the year, and longer, crops

of grain may be picked.
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, ol' Liverpool,

write as follows, under date November 80, 1914, with
reference to the sales ot West Indian Sea Island
cotton:—

The only business in Sea Island cotton since our last

leport has been 1.5 bales stained at 7hd.

Carolina Islands are worth 12},d. for Fully Fine, and
ISJrf. for Extra Fine, but we do not anticipate much demand
vmtil the Germans are out of France and Belgium, as large

quantities of Sea Island cotton and yarn are used there.

The report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week

ending November 21, is as follows:—
The movement of the crop to market is unprecedentedly

small, the receipts to date being only 901 bales, against 2,497
bales last year. Although this is partly due to the small

planters' unwillingness to accept prices now current, however,
it does not fully account for it, therefore the Factors are

beginning to realize that the acreage was very much reduced,
and crop estimates now range around 6,000 bales.

The quality of the Planters' crops seems very good, but
the odd bags do not show the improvement hoped for, and
the present outlook is that the supplj' of Fully Fine and
E.\tra Fine will be small.

There has been some demand during the week, resulting
in the above sales on a basis of Fine 18c., Fully Fine 21c. to

22c., Extra Fine 23c. The market closed quiet, with verj'
limited offerings.

"We quote, viz:—
Extra Fine 2.3c. = IS^d. c.i.f. and .5 per cent.

Fully FiTie 21c. = 12U „
Fine 18c. = llrf. „ „ „ „

I. eights have advanced Ic. per fc. and are difficult

to secure.

A later report dated November 28 gives the

following information:—
The movement of this crop continues very slow, the

receipts for the week being only 214 bales, and to date 1,197
bales, against 2,957 bales last year. Although crop esti-

mates are reduced to 6,000 or 7,000 bales, much the larger
portion is still on the plantations, and will probably be
marketed more freely during December, furnishing a larger
irffering stock to buy from.

The demand continues on a basis of our quotations, the

larger portion of the sales consisting of Fine and Fully Fine
on account of the northern mills. The limited supply of
Extra Fine to be selected fi-om the odd bags is also in demand.

We quote, viz:—
Extra Fine 2.3c. = I3ld., c.i.f. & 5 per cent.

Fully Fine 20c. to 21c. = 12d to 12irf., „
Fine 18c. -llo!.

'

„ „ „ ,"

Fine off in colour 17c. = 10A(i.

CONSIDERATIONS AFFECTING THE
COTTON INDUSTRY IN THE

WEST INDIES.
As was promised in the last number of the Agri-

cultural Neivs, an abstract of the concluding portion
of Dr. H. A. Tempany's address to the Agi'icultural and
(J'ommercial Society of Antigua is here given.: During
Dr. Tempany's visit to England, he spent some days
in Manchester and Liverpool so as to observe the
conditions attending the consumption of Sea Island
cotton. The following is an abstract of his remarks
on this sidijeet.

West Indian cotton has attained at the present time
a perfectly well-recognized position in the market for Sea
Island cotton, and is looked on as a regular source of supply
of some of the highest grades of cotton now handled. The

position which the West Indian grades occupy in the cotton

market may be understood from the following. Fine staple
cottons comprise suit growths as the Egyptian Sake!

variety, which has largely displaced the coarser growth of

Sea Island from Georgia and Florida; it usually sells at

about Is. per fti., with ordinary West Indian fetching about
18(i. The grades above this particular quality are the finest

cottons from the Sea Islands of Carolina, and the West
Indies. There is this important distinction: that whereas
the demand for cotton of the Sakel type is very large, that

for the classes finer than this is limited. Therefore, if West
Indian cotton is t<:i maintain its position, the very greatest
care must be paid ti) the quality of the seed supply. West
Indian planters nuist try to understand clearly the rei^uire-
ment of the spinner. The class of cotton at present supplied

by the West Indies meets fairly well the highly specialized

requirements of the spinners of the finer classes of yarn.
These islands are peculiarly adapted for the production of

this type of cotton. If, however, owing to carelessness in

seed selection, the character of the staple falls oft. West
Indian cotton will be clas.sed with the lower grades, and not

only will a reduction in prices take place, but the reputation
which these islands now have, of being reliable sources of

supply for the finer type, will become impaired. During
the last few years there has been an improvement in quality
doubtless to be attributed in some measure to the attenCion

which has been bestowed on the question of cotton selection

throughout these i.slands by the officers of the Agricultural

Departments.
The market for the finest type of cotton in England is

limited, and practically entirely in the hands of one group of

consumers. Nevertheless, each .season the whole ot the West
Indian cotton has been consumed. At present, however,
there does not seem t& be room for any great expansion of

area devoted to this crop. Dr. Tempan3' was much impressed

by the care that is taken in the .selling of West Indian cotton

by Mr. Charles Wolstenholme, the broker of the British Cotton

Growing Association, and thinks that it is largely owing
to the time and trouble that he has expended on the work,
that West Indian cottons have attained their present position.

Considering that West Indian Sea Island cotton is such
a highly specialized article, it would be probably the best

course for the grower&in all these islands to combine together
to form an Association, which would be able to some extent

to regulate the supply. At the present time the crop is flung

haphazard on the market for the spinners to take or leave, as

they like. If the sujj^ly could be regulated in an intelligent

manner, many of the very real grievances of growers here

would be removed.

Unfortunately, ttcre is no doubt that the fine cotton
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trade is hound to be largely at a standstill until the end of

the war. Under these circumstances the wisest course for

the West Indian islands appears to be to curtail their

production at the present, and tn turn their attention to

other ci-ops. Xot that cotton cultivation should cease; for it

is hoped that when the war is over a great re\'ival in fine

spinning will take place, and it is essential that a sufficient

area should be kept under cultivation to maintain our

seed supply in such a high state of efficiency that we may be

able to resume cotton cultivation under the best conditions.

As to other crops; in many islands planters will turn

their attention to sugar-cane, and no doubt .some extension in

the area under cane cultivation will take place. The cultiva-

tion also of food crops, not only for 'local consumption, but

also for export, contains important possibilities which may
prove more than a useful stop gapj even developing into

industries of some importance.

INDIAN CORN.

CARE OF SEED CORN.
The Indian corn |ilant is remarkable for its productive-

ness and for the virility of its seed. In a normal season,

every kernel of grain on ears that have properly matured,
and have then been properly carerl for and stored, \vill

germinate. In seed selection, then, it is not a question of

finding seed with good germinating power, but rather of

taking seed possessing that power, and retaining it in full

until it is wanted for the production of a new crop.
This part of the work is most important. The corn

grower must select his seed for yield, since yield is the all-

important thing in a corn crop. At the same time he selects

for certain definite features which taken together conduce to

the yield, to uniformity of grain, and to suitability to the

local conditions under which the succeeding crops are to

be grown.

Having selected the seed in the field (see last issue of

Agricultural ^ews) the corn grower should have it dried

thoroughly and rapidly, and, from then on, should keep
it dry.

The curing and storing of seed corn is cjuite a different

matter from curing and .storing corn as grain intended for

feeding. Corn intended for planting is best preserved on the

ear, or unshelled; corn for grain is generally shelled as soon as

dry enough, because of the saving in space in storing shelled

corn, which has only one-half as much bulk as the same

amount of grain on the ear, i.e. 2 bushels of ears will

give 1 bushel of shelled corn. Wlien corn is intended for

feeding purpo.ses its germinating power is of no importance,

but it is most necessary to maintain this in its fullest vigour

in the case of seed corn.

In the United Stivtes, seed corn ears are stored in racks

or shelves; the racks hold one ear iu each section, and the

shelves are made to take a layer of ears laid side by side.

In the West Indies, seed corn is often dried in the husk

-on the roofs of buildings or hanging in the branches of trees.

This practice may be all right, but it would seem that the

changes in the atmosphere from dry to moist and from moist

to dry would result in the loss of germination. It would be

interesting to test the germination of such seed corn as to the

percentage of kernels that will grow. Seed corn ought always

to have a percentage germination of well over 90.

After the corn is selected in the field, and dried, the ears

should be carefully examined, and the best of them cho.sen

for planting. If the <orn has been properly .selected with

regard to field characters, the largest of these selected

ears which show the required characters of ear and grain

should be the first to be chosen, always with the idea of

large yield in mind.

The seed is best preserved on the ear, the small and

irregular shaped kernels on the tip and butt being shelled off

and discarded before planting. For planting purposes the

corn should be carefully shelled by hand.
In the West Indies, there should be no difficulty in

drying the seed corn properly in the sun and wind. For
this purpose the ears might be spread in thin layers, pre-

ferably in a single layer, and they should not be allowed to

get wet. It would probably be found satisfactory also to hang
the corn in traces in a building in which air circulated freely.
To make the traces, the husk should be turned back from the

ear, but not broken off, and then braided up in such a way that

neat traces or strings of forty to fifty ears are made;
each ear would then be exposed to the air. The matter of

storing seed corn should lie made the subject of experimental
trials in order to demonstrate the best method for each

locality. The value of any method of storing should be

determined by germination tests.

Mr. C. P. Hartley, Physiologist in charge of Corn

Investigations, United States Bureau of Plant Pathology,
is the author of Circular No. 95 of that Bureau, entitled

The Seed Corn Situation. According to this circular, the

situation in 1912 with regard to seed corn for planting in

many corn-growing .sections of the United States was a
serious one. Farmers had neglected to select seed in good
time, with the result that late rains and early frosts .so

injured the ripening corn at the end of 1911, that many
were without seed for planting in the .spring of 1912. The
farmers blamed the bad season for the deplorable situation

in which they found themselves, but Mr. Hartley blamed
the farmers, for, in spite of repeated warnings, they had not

selected and saved their seed corn as early as they might
have done.

ilr. Hartley says 'Twelve years' experience in selecting
seed of hundreds of varieties of corn, and testing its germina-

tion, teaches that seed that matures well and is well preserved
will germinate well. And what is of much more importance,
it will yield well if the variety is a good yielding,

acclimated variety.'

In another place the same author has the following to

say about corn 'running out', and about the need for

importing new varieties :
—

'A mistaken idea prevails regarding the "running out"

of corn because it has been grown too long in a locality.

A strain of corn may run out, but the cause is with the

farmer, and is not because the corn has been grown too long

in the same locality. The longer a corn is grown in the same

locality the better adapted it becomes to the conditions of

that locality, provided seed is saved each normal season from

the best producing individuals.'

West Indian planters would do well to bear these remarks

in mind. Newly introduced seed is not wanted at the present
time in order to develop a profitable corn industry. Our
native West Indian corn planted in the localities where it has

been grown year after year is the best seed to start with in

the first improvement of the local strains of corn. Careful

seed selection, and the proper storing and curing of the select-

ed seed will result in increased yields, and a better product

generally, while the work which is involved in this kind of

improvement will iu a few years result in a sufficient knowl-

edge of the corn plant, and the improvement which can be

effected by selection of seed, to enable the planter and experi-

ment station worker to decide whether further improvement
will be likely to result from an introduction of new strains of

seed, and technical plant breeding.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for copies of the 'Agricultural
News' should be addressed 'to the Agents, and not

to the Department.

Local Agents: Advocate Co., Ltd., Broad St.,

Bridgetown. London Agents: Messrs. Dulau & Co.,

37, Soho Square, W.; West India Committee, Seeth-

ing Lane, B.C. The complete list of Agents will be

found on page 3 of the cover.

The Agricultural Neics: Price Id. per number,

post free 2d. Annual subscription pa3"able to Agents,
2s. 2d. Post free, 4,«. 4d.

Agricultural Mm^
Vol. XIII. SATURDAY, DECEMBER 19, 1914. No. 3.W.

NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this lunnber treats of Agi-icultural

l)epartnients; their work in the past, and their possible

development in the future.

C'n page 401 there is an account of the working
of the Government sugar factory system in Queensland.

The cultivation iif vanilla, on page 402, will prob-
ably be of interest in some of these islands at the

present time.

ITnder the head of Indian C'orn, on page 40.5, there

is an article on the care of seed corn,,—an important
(|uestion.

Insect Notes, on pagt- 40'S, contains a summar\- of

the entomological information given in this journal

during the year 1914.

Fungus Notes, on page 412, also contains a sum-

mary of the intbrmation gi\en during the year on that

.subject.

The longer article in the A'eterinary Notes, on page
413, treats of epizootic lymphangitis; the shorter one

gives hints for the treatment of fistula in horses.

Publications of the Imperial Department of

Agriculture.

Number 77 of the Department Pamphlet Series

has just been issued. It contains two papers by
Mr. P. T. Saunders, M.E.C.V.S., late A'eterinary C)rticer

on the Staff of this Department.
The fiist of these papers on Epizootic Lymphangitis,

appears in the present number of the Agricultural
JSieus, under the heading Veterinary Notes. A more
technical paper on the same subject was contributed

by Mr. Saunders to the West Indian Bulletin,
Vol. XIV, No. 3, p. 16-7,

The second paper is on a disease known as Husk
or Hooise, which is caused in certain animals by the

presence of nematode worms in the bronchial passages.
The infonnation given in this pamphlet as to the

causes, diagnosis, and treatment of these diseases,
should lie of value to planters and all owners of stock,

especially in places where the diseases are pre\"alent.
Price 2d.: post free 2icZ.^
Personal Notes.

Mr. P. T. Saunders, M.R.C.V.S., late Veterinary
Officer on the Staff of the Imperial Department of

Agriculture, has enlisted, and has received a Com-
mission as Lieutenant in the Royal Army Veterinary
Corps. It is understood that Lieutenant Saunders is

at the front.

Information has been received from St. Lucia of

the death, on November 30, of Mr. C. R. Kennaway, a,t

his residence La Perle estate, in the Soufiiere district.

Considering the increased attention that is being paid
to the cultivation of limes in St. Lucia, it may be noted
that Mr. Kennaway was one of the pioneers in this

direction.

He was alwaj's ready to assist in every way the

Agricultural Department. In co-operation with the

Imperial Department of Agiiculture he had started an

agricultural credit society in the Soufriere district,

which is likely to be of benefit to a group of small
holders there.

Information has also been received that Mr. Con-
dell, the In.spector of Schools in St. Lucia, has been

pronu:)ted to the combined post of Colonial Secretary,
Police Magistrate, and CJoroner of the Falkland Islands.

During the time that Mr. Condell held the office

of Inspector of Schools he co-operated with the Depart-
ment of Agriculture in the establishment of a system
of instruction in agricultural matters in the .schools of

the island, by encouraging the masters of elementary
schools to cultivate school plots, and b}- supporting the

Agricultiual Superintendent in holding periodical
examinations in the rudiments of agriculture throughout
the island.

The death of the late Dr. William Saunders,
C.M.G., in Canada on September 13, causes the loss

to the world of a notable man of science. He worked
hard and successfully in the field of Canadian agri-
cultural investigation, and was fortunate enough (o
live to see the fruits of his labour, in the improvement
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t>( agriculture throughout the Doiijiuioa. As head of

the E.\perimental Farms he conducted many e.\peri-
inents in hybridizing fruit and cereals, to the great
benefit of the growers of these crops in Canada. With

regard to his work on wheat, u very appreciative
article in Science, November 18, 1!I14, says that it has

pru\ed of paramount importance and value to Canada;
that the production of the Marquis wheat has demon-
strated the value of research work in agriculture: and
that its value to Canada is scarcely to be calculated in

thousands of dollars.

C)wing to his scientific crossing? of apples, using as

till- female parent the very small Siberian crab apple.
Dr. Saunders h;is made the production of fairly gtiod

apples a reality in regions where the winter tempera-
ture falls as low as (50" below Zero, Fahrenheit.

Besides his work in this direction Dr. Saunders
was an eminent entomologist, one of'his books, entitled

Injects Injurious to Frwit, being widely used as a text-

book in agricultural colleges in the United States and

Canada. Dr. Saunders's reputation was world-wide,

so that he received many honours tri^m learned societies

and universities. He wa,s create* 1 a Companion of

the Most Distinguished Order of Saint Michael and

Saint (Jeorge by His Majesty King Edward VII. in

recognition of his services in the improvement of the

agriculture of the Dominion of Caiiafla.

The Mauritius Department ot Agriculture.

Tile Department of AgTicultme of Mauritius was

formed in 1918, absorbing into its organization the

Station Agronomi(pie and the Statistical Bureau of

the Chamber of Agi-iculture, whicH formerly existed

in that colony.

Mr. F. 'a. Stockdale, M.A., F.L.S.. sometime

Mycologist on the statt' of the Imperial Department of

Agriculture, and later, Government Botanist and

Assistant Director of the Board of Agriculture, British

Guiana, is the Director of the new department, which

has its headquarters at Reduit.

The staff of the Department, which includes

M. d'Eiiinieiez de Charmoy, has lately been increased

by the additifni of two officers from the West Indies,

Mr. G. G. Auchinleck, B.Sc. who has been appointed
Assistant Director and Chemist, and Mr. F. Birkinshaw,

who goes as Agricultui-al Instructor.

Mauritius is principally a sugar-producing colony.

The area of the island is 720 square miles, while the

export of sugar amotnited, in 1912, to 2()().()77,000

kilo.s. (about 2()(i,(i"7 English tons) having an estimated

value of Rs. 2«,900,(JO() (about £l,it2(i,()(i()), which was

about 95 per cent, of the total exports.

The sugar-cane is attacked by two chief pests, tlie

rhinoceros beetle (Oryctes tarandiis), and the brown

hai-d back (Phi/talv^ smiihi), the
,
\a.tter of which is

a recent introduction, probably from Barbados. For

several years the ravages of this pest havi- seriously

affected the sugar crop, and one of the principal

problems before the new department is the control of

this and other pests.

Dutch Sugar Standards.

The Commissioner of Agriculture has learned that
the new annual issue of colour standards for raw sugars
has been recei\ed b}- the Customs Departments at
Ottawa and Montreal.

It is stated that there is a serious difference
between the new standard.s. and those which have been
in use for the past six years, amounting to about one
and three quarters degrees. In the new standard Xo.
16

approximates to the former Dutch Standard Xo. 14,
and is stated to be darker than those used by the
New York customs authorities.

This matter has been brought to the attention
of the Canadian Government, but so far no steps
appear to have been taken to bring the standard into
unison with those formerly issued.

It will be important to planters and othere

exporting to C-anadian markets to note these tacts, and
to endeavour to obtain accurate information, accom- -

panied by specimens, illustrating the standard now

Rabbits.

In a note appearing in the last number of the

Agricultural News attention was drawn to the
increased interest shown in England in the rearing
of rabbits for the table. More might be accomplished
in the West Indies also in this direction. Rabbits

give more food per year, and wholesome food too, than

any other animal used for human consumption. They
can be raised very economically, as in these islands

their food costs next to nothing. The Jourri'd of
the Jamaica Agricultural Society, September 1914,

gives some valuable advice about the keeping of

rabbits.

One great fault noticeable in rabbit pens is that

the auKiunt of green food which rabbits can consume
is not considered, ^'ery many rabbits are only half

fed. The}- should literally have a pile of green food

provided them. This, with the valueless potato

'pickings' and a handful of corn now and then, is good
enough for them. They eat all sorts of common weeds,
and any kind of grass.

Another great fault is lack of cleanliness. Plentj'
of bedding, and this cleaned out regularly, is neces.sarj-.

A wonderful lot of manure, excellent for garden use,,

can be accumulated from a rabbit pen.
Another fault is not keeping the sexes separate,

and the consequent deterioration of the stock by
perpetual inbreeding. The young does should be

separated from the young bucks at not later than three

months after birth: and the breeding stock should never
be left running together.

If these hints were acted on, every one keeping
rabbits ought to be able to produce economically a good
deal of meat food for use in his household. It is

computed that a doe rabbit having young on January 1

can have thirty-six young ones by December 31, count-

ing six to a litter: and, as some of the earliest of these

will by then be themselves having young ones, the pro-

o-eny of the one doe rabbit will probably be more than
100 in the course of a single year.
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INSECT NOTES.

•SUMMARY OF ENTOMOLOGICAL INFOR-
MATION DURING 1914.

In accordance witt tlie practice which has been followed

for several years past of summarizing the information which

has been presented in the Insect Notes, the present article

deals with the entomological information which has appeared
in the Agricultural News during the year 1914.

The summary for the preceding year was presented in

three articles of the present volume at pages 26, 4'2, and 58.

The insect pests attacking sugar-cane were dealt with

in eight numbers of the Agricultural News. Six of these

- articles were based on reports, as follows: An Entomologist's
Visit to Demerara, Trinidad and Barbados, p. 1.38; Insect

Pests and Fungoid Diseases in Barbados in 1912-1.3, pp. 170

and 186; Insect Pests of Sugar-cane in British Guiana,

pp. 218 and 234; Moth Borers of Sugar-cane in British

•<juiana, p. 392.

The first of these reports is that of Mr. Geo. N.

Walcott, Assistant Entomologist on the staff of the Porto

Rico Board of Agriculture, who was engaged in the study
of the natural enemies of soil grubs which attack the roots

• of the sugar-cane.

At the time of his visits, February and March 1913,
Mr. Walcott found the moth borers {Diatraea saccharalis,

D. lineolata and D. canelln) the most serious pests of sugar-
cane in Demerara. The remedies of which he learned

were, the cutting out of dead-hearts, the collection of

larvae and pupae, and the collection of eggs. He records

two hymenopterous parasites of the eggs, Trichogramma
minutum, and Telenomus sp., one which attacks the moth
Toorer larva, Iphiaulai- sp., and the Tachinid flies which have

bred from the pupae.

Castnui licus was the other important pest of sugar-cane
observed in Britisli Guiana. The collection of tlie moths,
and of the larvae and pupae are the remedies for this pest.

Mr. Walcott observed the froghopper {Tomaspis varia)
in Trinidad, and remarked on the agricultural practice of

allowing \Needs and grass to grow in the fields and traces,

and of abandoning fields of infested and diseased cane to

become breeding places for these pests, thus forming an

ideal environment for the propagation of large numbers of

froghoppers and other pests. He described the methods of

using the green niuscardine fungus (Metarrliiziuia anisopliae)

including the development on layers of cooked rice in

-specially constructed culture cabinets, and its application
in the field by means of blowers mounted on flat cars on the

estate tram lines. The giant moth l^orer {Castnia licus) was
also observed in Trinidad, where the only means of control

seemed to be the collection of the adult mollis by means
of nets.

In Barbados, the* moth borer was found in greatest

abundance, and Mr. Walcott was of opinion that the injury
caused by this insect was as great, if not greater, in Barba-

dos than in Demerara
The root borer (Diaprepes al/breviatus) was considered

the most severe pest in Barbados.

The report on Insect Pests of Sugar-cane in British

Guiana, mentioned above as having been reviewed on page

234, is that of Mr. H. B. Moore, Entomologist on estates of

Messrs. Curtis, Campbell it Co.

Mr. Moore's work was largely connected with the control

of the moth borers, and especially with the study of natural

enemies. In the cutting out of dead-hearts on seventeen

estates the number of caterpillars recorded as captured was

2.5, .583,987. The number of egg clusters collected on twelve

estates was 180,000.
*

In this report stress is laid on the importance of the

proper care of refuse cane tops which, if left in the fields, are

a prolific source of infestation for the next crop. The report
recoi'ds a new egg parasite, Aphaneurus alecto, and two

parasites of the moth borer larvae Iphiaulax medianus and

CreniHops parfasciatus,as well a.s those previously well known,
and some of minor importance. ^

'Mr. Moore estimates, tliat in the canes that go to the

mill, the injuries by the moth Ijorer are sufficient to cau.se

a loss of 20,000 tons of sugar in the colony, in addition to

the loss of canes cut out as dead-hearts.

Termites were considered to rank next in importance
to the smaller moth borers as cane pests in British Guiana.

These were principally of two species, Eutermes costaricensis

and MiroteriJies nigritus. Termites nests to the number of

460,000 were destroyed on eight estates during the year.

The giant moth borer {Castnia licuf) was collected in

large numbers. On seventeen estates, the collection amount-

ed to 1,970,000 caterpillars and moths.

Another report from British Guiana, which dealt entirely

with the smaller moth borers, was that reviewed at page 392,

by Mr. J. J. Quelch, B.Sc, Entomologist on the group
of estates just mentioned. This report deals entirely with

the results of the collecting of egg clusters of moth borer,

which indicates that this line of control, properly carried out,

should have the ettect of reducing the number of these pests.

The Annual Report of the Government Economic

Biologist, Mr. G. E. Bodkin, B.A., was reviewed at

page 218, under the heading Insect Pests in British Guiana.

Mr. Bodkin mentions his six months' trip to the United

States under the provision of a Carnegie Scholarship.

The list of sugar-cane pests given is rather a long one,

but those in addition to the well-known ones already referred

to are of minor importance.

The insect pests in Barbados were mentioned on pages
170 and 186, where the report of the Local Department for

the year 1912-13 was reviewed. The work with in.sect pests

was carried out by Mr. W. Nowell, D. I. C, then Assistant

Superintendent of that Department.
The sugar-cane pests dealt with in the rejjort are the

brown hard back {Phytalus sraithi), and the root borer

(Diaprepes abhreviatus). The root borer continued to be a

pest on a limited area: the collection of the adults on one

estate during the year amounted to 69,700, the numbers for

the two weeks ending October 28 and November 4, being

7,500 and 7,700, respectively.
The brown liard back continues to be satisfactorily con-

trolled by its parasite, Tiphia paralella.
The report adds nothing to our knowledge of the control

of these two cane pests, but it is of considerable interest since

it records much that is new in their life-histories.
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The article entitled Sugar-cane Pe.sts in the Leeward
Islands is a review of a pamphlet with that title, No. 75 of

the Pamphlet Series of the Imperial Department of Agricul-
ture. This pamphlet gives a list of the better-kuown pests
of sugar-cane, and deals at length with some of those which
have recently been demonstrated to 1 le pests.

These are the brown hard back, that of Antigua being
Lachnosterna sp., and that of St. Kitts, Lachnosterna patruelis.

The Antigua brown hard back has been known to be

present in cane fields for several years, attacking, and causing
the death of newly planted canes, and it has also been known
as a serious pest of Indian corn and onions. The remedy
.suggested for its control is the use of Indian corn as a trap

crop, and collecting the grubs in Deceniber or January from
the soil about the roots of the well-grown or ripening corn

plants.
The St. Kitts brown hard back {L. patruelis) occurs in

large numbers in the soil of certain cane fields, but the exact

nature and extent of the damage caused by this insect

have not been determined. ^.

The Leeward Islands root borer (Exophthadmus esuriens),
has in the past few years come to be recognized as a pest
cif importance. The adult insect has long been known to be

C)f common occurrence throughout tliose islands, but it is

only recently that the injury caused by its grubs has been

recognized.
The article entitled Root Borers, which appeared at

page 250, discussed the recent occurrence of this pest on a large

scale, and referred to its discovery in Barbados where it was

feeding on one of the sisal plants, Agave sisalana. In this

article mention was also made of the occurrence of the

insect, referred to in Martinique as Exophthalmus esuriens,

which is probably identical with the Barbados root borer

[Diaprepes abl/reviatus).

To return to the sugar-cane pests of the Leeward Islands,

the termites which attack sugar-cane in St. Kitts belong to

one species (Leucotermes tenuis), attacking canes at all stages,

but inflicting greatest damage on the ripening plants; while

Eule)-7>ies haitiensis in Antigua is most noticeable from its

injuries to newly planted cane cuttings.

Leucotermes tenuis is not known to build any nest, and

the remedy suggested is a rotation of crops, such as growing
cotton and green dres-sings for several years on infested fields,

and exercising care to plant no infected material. In

Antigua Eutermes haitensis, which builds large and generally

conspicuous nests, may be controlled by the destruction of

their nests.

Insect pests of cotton have Ijeen noticed in two issues:

at page 180, under the heading Insect Pests at Barbados

1912-13, the leaf-blister mite of cotton is mentioned as

having spread to all cotton-gromng areas in the island.

The system of allowing the old cotton to remain standing in

the fields, often until the new crop is planted, accounts for

the infection of many fields.

In St. Kitts an ordinary and well-known cockroach

(Periplaneta australasiae) has appeared as a pest attacking

young cotton seedlings. A poison bait of Paris green and

corn meal has been tried experimentally, apparently with

successful results (see p. 344).

On page '250 an abstract of an article on the Citrus Root

Nematode appears. This nematode is given as Telelenckulus

semipenetrans, Cobb. It is of wide distribution, and is not

known to attack any other plants than citrus.

Coco-nut pests are mentioned on page 21, in the review

of the report of the Government Economic Biologist, British

Guiana. The borers in the stem of the coco-nut plant include

the moths Castyiia licus and C daedalus, and the weevils,

Hhynchophoi-ns palmarum, MetaiiMsius hemipterus, and

Rliina barhirostris. The caterpillars of Brassolis s^phorae,.
Sibine trimacula, and a skipper butterfly feed upon the
leaves. The beetles Dycinetus bidentatus and St.rategus^
alveus destroy young coco-nut plants.

Three papers on ants have appeared during the j'ear, on

pages 298, 376, and 392. >•

The first of these gives an account of the acrobat ant

{Cremasto gaster); the second gives an interesting account
of the life-history and habits of a species of ant

( Technomyrmex
albipes) in the Seychelles: while the third deals with a method
of exterminating the Argentine ant in the United States.

The Insect Notes, on page 74, give an account of

Termites, and a list of West Indian species recently identified,

with a brief account of the life-history, and descriptions of the

•several different forms or castes ordinarily found in a commun-

ity of these insects.

In the following number, at page 90, a list of West Indiaa

ticks Ls given, as well as an account of scarabee or Jacobs,
with directions for planting sweet potatoes from a nur.serj',

in order to reduce the chances of infection by this pest.

The article entitled The Eradication of Mosquitoes by
Bats (p. 106) gives an abstract of an interesting account of

the beneficial ett'ects of bats in reducing the number of mos-

i|uitoes in a locality in Texas.

A brief account of the Mediterranean fruit fly in Uganda
appeared at page 122.

The control of the onion thrips in the United States is-

the subject of an article on page 154. Spraying with nicotin

sulphate 3-2 oz., cresol soap 3 pints, and water 50 gallons, at

intervals of from seven to ten days, is recommended as a satis-

factory control measure. An article on Insects and Pain was

presented on page 312, and one on the insect pests of peas

and beans, on page 376.

A description of a wood-boring moth, Duomitus

punctiter, and its attacks on a variety of trees in several

West Indian islands, appears at page 328. The same insect

was mentioned as occurring in Barbados at page 186.

Naphthalene, as an insecticide, was discussed in two-

articles on pages 154 and 360, where its use for the control of

fleas in a house, and for fleas on cats and dogs was mentioned.

A statement of .several other ways for using naphthalene was -

made, an important one being for the protection of stored

grain from the attacks of weevils and moths.

Naphthalene enters also into the preparation of Paranaph
and Scalo, two preparations for use in controlling scale and

other insects. In these preparations the mixture of kerosene

and soap is influenced to a considerable extent by the action

of naphthalene. This is discussed in the article Paranaph
and Scalo, on page 282.

The Insect Notes in the i.ssuefor November on page 376

was entitled The Etfect of Insecticides on Certain Plants.

The Origin of Domestic Fowls.—Probably the

many varieties of the domestic fowl originated from at least

two distinct species. In an article in the Joxirnal of Heredity,

July 1914, C. B. Davenport thinks that besides the Jungle

Fowl (Gallus ferrwjineus), which is still found wild in India,

the Aseel or MalayFowl, which has been domesticated in the

East for over 3000 years, has contributed to the formation of

the modern breeds of the domestic fowl. He thinks that the

Jungle Fowl is the foundation stock of the nervous, agile, e^-

laying breeds—the Leghorn, Minorca, Spanish, etc.—breeds

derived from the stock that first spread over Europe, brought

probably from Persia. The Malay Fowl, probably coming to

the West from China, has
'

tran.smitted its size and heavy-

build to the modern fine, general purpose breeds—Plymouth

Rock, Wyandotte, Orpington, etc.
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GLEANINGS.

Practically the entire Hawaiian t-rop of sugar for 1914

is now harvested. It will run to sliglitly over 62.5,000 .short

tons, 2.5,000 more than the previous high output. (The Louis-

iana Planter, November 14, 1914.)

It is possible that the final sugar crop of Cuba for 1914

may reach something like 2,G00,000 tons. Within two or

tliree years Cuba will ahnost surely exceed in its sugar

production the .^,000,000 ton line that is estimated generally
for the British East Indies. (Ibid.)

Colonial Reports—Annual, No. 809, .shows that the

imports into the Bahamas during the year ended December

31, 191.3, were valued at £403,529 as against £358,111 in

1912. Tlie exports for the same period were £263,954 and

£276,115, respectively.

The export of bananas from Costa Rica during 1913
was 11,170,812 bunches worth £1,068,977 more than half

of the total exports. The total area under cultivation in

this crop was 95,400 acres. (Diplomatic and Consular

Reports, Annual Series, No. 5363.)

During 1913 the Gold Coast e.xported 113,239,980 lb.

of cacao, valued at £2,489,218, compared with 86,568,481 lb.

of a value of £1,642,733 in 1912. This increase was largely
due to the fact that a greater number of farms had come into

bearing; also that a large proportion of the crop of 1912-13,

being late, was shipped in 1913. (Colonial Reports—Annual,
No. 806.)

In Bulletin 279, Ohio Agricultural Experiment Station,
the conclusion is reached that liming has added materially
to the yield of corn under every treatment, and on the

untreated land. It is also stated that the conclusion seems

to be justified that lime applied to the corn crop in liberal

quantity has encouraged the production of nitrates for

several succeeding crops.

In a letter received by the Imperial Commissioner of

Agriculture dated Ociwber 22, 1914, from Mr. Leslie Gordon

Corrie, President of the Queensland Acclimatization Society,
it is stated with respect to some sugar-cane cuttings: 'The

cuttings arrived safely by parcel post from Antigua in

excellent condition. The packing in damp charcoal on this

occasion was a complete success. The close boxes are right
and you just hit the right amount of moisture.'

The cultivatiiin of ground nuts is by far the most impor-
tant industry in Gambia. Of exports to the value of £867,187
the value of ground nuts (64,169 tons) was £622,398. The
Colonial Report for 1913, No. 805, says that the ground nut
is likely to continue to be the only article actively cultivated

for exportation as long as it is in good demand, until some
more easily grown crop for which there is a market is

discovered by the local non-strenuous agriculturists.

The mail steamer which arrived at Tilbury on October 28,

brought over, as a gift for the wounded soldiers and sailors

from certain planters in Dominica, 19 barrels of fresh limes,
besides 6 cases of oranges and grape-fruit from the Botanic

Gardens. A first shipment of 150 cases of oranges and
limes were to be forwarded from Trinidad for the same

purpose by the mail of October 27. It is also anticipated
that fruit is forthcoming from .Jamaica, so that it may soon

be possible to send fruit to the base hospitals in France and
Flanders. (The West India Committee Circular, November

17, 1914.)

Experiments on cane crushing carried out by the

Agricultural Research Institute, Pusa, recorded in Bulletin

No. 42, 1914, [uove that with care a very high extraction has

been obtained from the ordinary bullock mill of three rollers

largely used in India. In 1913 the extraction varied from
87'2 to 71"3 per cent., according to the variety of cane

experimented with. Such a high efficiency however car.not

be maintained by the cultivators for any length of time with
their very often itnderfed cattle.

In storing kafir (Guinea corn) in large bins, great care

must be taken that the grain does not heat The kafir seed

is hard and Hint}- aaid often not as dry as it appears. The

grain should not be put into bins in large quantities until it

is thoroughly dry, and until it has been well cleaned. Kafir

grain that contains dust, dirt, and chafi" -vvill heat worse in the

bin than clean grain. Grain that is to be used for planting

[jurposes should never be threshed and stored in bins. (Kansas

Afjricultural Experiment Station, Bulletin No. 198.)

During a recent ^isit to St. Kitts and Nevis, Dr. H. A.

Tempany, the Superintendent of Agriculture for the Leeward

Islands, addressed nieetings on the subject of the situation

of the cotton industry existing in the two Islands at present.
In the.se addresses Dr. Tempany took very nearly the.

same lines as in his address to the Agricultural and Com-
mercial Society of Antigua, reviewed already in these

columns. He pointed out that in St. Kitts a further exten-

sion of sugar-cane growing might be advisable. In b<3tli

islands he believed that it would be well to increase largely
the area under cultivation of maize. The growing and

export of onions, on the lines which are being found profit-
able in Antigua, wa>i

'

also advocated by him, as a helpful

industry during this time of depression in the cotton trade.

In the hydrometer used for the lubber content of

Hevea latex, the instrument is graduated in density figures on
the stem, and a table is issued with each instrument. Special

hydrometers are issued by the scientific apparatus makers,

graduated at 84°F. for use in the Tropics, since it is often

impossible even in a laboratory in the Trojiics to reduce the

•temperature of the liquid to be tested to 60"F., the tempera-
ture at which most densities are calculated in temperate
climates. With instruments which are graduated at 84°F.
the density of the liquid is compared with water, taken as

I'OOOO at 84°F., which is found to be approximately the

shade temperature in this country. (Agricultural Bulletin of
the Federated Malay States, .July 1914.)
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STUDENTS' CORNER.

THE NECESSITY FOR READING.
In nio.5t of the iiumbei's ut' the Agricultural News, the

Students' Corner has to be filled with practical advice on

agricultural matters, because naturally the agriculturist has

to be occupied for most of his time in the practical details

of the administration of his estate. It would be a great

mistake, however, for any planter to think that he had quite

done all that he ought to do to make himself an efficient

planter, to fulfill his own ideal in fact—for all men have

ideals of what they ought to be in their special line of life—
if he was satisfied with performing his daily routine with

exactness, and even with diligence. The young planter must

remember that the business of agriculture is a most serious,

important, and complex one. No planter can ever think

that he has come to a complete knowledge of his business.

That cannot be obtained in any buf.iness whatever. So he

must ever be a student, ever learning, ever willing to be

taught. For knowledge is progressive. If one only considers

how many common-places of agricultural science to-day

were absolutely unknown to our ancestors, one is led to

acknowledge, that to keep abreast of the perpetual advance

in knowledge, one must study. No one can make all

researches in every branch of science for himself, but he

has the advantage of being able to avail himself of the

researches of s[)ecialists in every department, through their

published results. Thus the planter ought to be a reader.

Of course the planter's life, if he Ls conscientious, is a very

busy one. He cannot devote hours and days to the book study

of any subject. But he can, and must, if he wants to be more

than a human machine, find time to read what results have

been obtained by the studies of others in the lines in which he

is particularly interested. It is quite a mistake to think that

a young planter, even if for e.xample he has successfully

passed the final examination in practical agriculture of

the'Iraperial Department of Agriculture, has attained his end.

Eigiitly looked at, it is only the beginning of his life's work.

The passing of the examination shows that he has got

a grounding in the principles of agricultural science, and has

even gone further, and has begun to put those principles into

practice; but the continual improvement of that practice is to

be his life's work, which imprr.vement can only come by

knowledge, and knowledge can only come by study. Now-

adays there is no excuse for the intelligent planter not

keeping himself acquainted with the progress of science.

It is true that his business is a most complex one, as was

said before. He ought to know enough of business to follow

the markets, and estimate the prospects of profit on hii3 crop;

he ought to know something of veterinary science, in the

interests of his animals: some knowledge of geology, so as to

think intelligently of his soils; some acquaintance with

entomology, so as to maintain more accurately the fight

against liis worst enemies, insects of all kinds; and most

certainly some knowledge of botany, to enable him to deal on

scientific lines wth the plants he cultivates; these all are

more or less subjects with which the ideal planter is

concerned. The specialists
whose business it is to devote

themselves to one or other of these sciences place

their brains at the disposal of anyone, in their published

books. In these islands, the planter, of whatever crop,

can find no difficulty in finding material for study in the pub-

lications issued by the Inqjerial Department. Canes, limes,

cacao, corn, coco-nuts, all form the subjects of painphlet.s,

emboclying the results of the most recent investigations.

Veterinary science, insect pests and fungus diseases of local

importance, are also treated in the same way. And should
a student like to make deeper investigations into any special
branch of science, there are the more technical papers in the

West Indian Bulletin, whilji the A(iricultural Neim from
time to time has notices of the newest books on agricultural
science. So the keen planter must keep on reading. He
must cultivate his brains with the same care that he culti-

vates his land, and the more he cultivates his brains, the

better is he likely to culti\^te his land.

Although the planter has to be a very complex man, and
to have some knowledge of many subjects, yet he must almost

certainly have to be more or less of a specialist in some one

direction. For instance the planter of canes may be interested

theoretically in cacao, but his studies would have to be more

particularly directed towards canes and all connected with

their cultivation and manufacture.

It is well to be an all-round man, but every man should

strive to know at least one subject well. To know one

subject; and here comes in the last bit of advice. Just as it

has been said above that attention confined to the practical
routine of the work on a plantation is not everything, so it

must be emphasized that the acquaintance with books about

agriculture or any other science is not everything. Practical

experience and observation must be stimulated and directed

by reading, and reading must be checked and verified by
practical observation. So the way to work is, after having
made observations from actual facts, to go to the books on

the subject, and find out what those facts mean to the mea
who have studied them. On the other liand, after reading up
a subject, the student should verify the conclusions by his

own observations, or find grounds from his own personal
observations to dissent from those conclusions. In this way
he will become, what as a student he ought to aim at being
in his own small way, really a scientist, which means literally

a man who knows.

Sulphuric Acid for the Destruction of
Weeds.—After trials of sulphate of copper, sulphate of

iron, and sulphuric acid in varying strengths, the author

concludes that sulphuric acid in 6, 8 or 10 per cent, solutions

(the degree of strength depending upon local conditions) is

the most satisfactory spray to use. The solution was applied

at the rate of 107 gallons per acre, and killed most of the

annual weeds, but it did not perceptibly retard the growth of

wheat, although the lower leaves were killed. This solution

had the advantage of being efl:'ective in three or four hours,

while the other solutions required three or four days. The

sulphuric acid solution also had a fertilizing effect on the soiL

(The Journal of the Board of Agriculture, November 1914.)

Up to the time of the Messina earthquake, when large

stocks of orange oil were destroyed, there was practically no

sale of this in Loudon from the West Indies, the Silician brands

entirely holding the market. An impetus was then given to

the .Jamaica growers by the higher prices that were offered.

The .Jamaica indu.stry, it is stated, suffers from lack of

centralization. The Jamaica peasants, with hand machines

and bottles, collect and rind the fruit under the trees. After

'settling', the oil is decanted, clarified, and shipped to

London in copper drums. {Gardeners' Chronicle, October

17, 1914.)
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FUNGUS NOTES.

SUMMARY OF INFORMATION CONCERN-
ING PLANT DISEASES GIVEN IN 1914.

In accordance with past custom, there is given below
a resume of the articles and reviews which have appeared
under the heading of Fungus Notes during the year.

SUGAR-CANE. Two papers giving the results of recent

work on sugar-cane diseases in India are reviewed on page 62.

The authors regard red rot, due to CoUetoti'ichum falcatum,
•AS the most serious of these diseases, and discuss tlie methods
i.f infection, and the possibility of reducing the prevalence of

tlie disease by means of sett selection. Three new diseases:

a wilt, a collar rot, and a leaf spot, are announced and
described.

CITRUS TREES. On page 238 a description is given of

a new fungus, of the genus Atichia, occurring on lime leaves

in Dominica. It is of no economic importance. The
Rosellmia root disease of lime trees is the subject of an

article on pages 36-l:-.5, written as an outcome of a recent visit

to Dominica by the Mycologist of this Department, made in

order to investigate the extent and condition of its occurrence

in that i.sland. The nature of the disease and the measures
to be adopted for its prevention are discussed at some length.

CACAO. The Rosellinia root disea.se of cacao, prevalent
in St. Lucia, is dealt with in the Mycologist's report on a visit

made to the affected districts in the early part of the year,

given on pages 94-5. The Dominica article mentioned above

should be read in connexion with this report The species

occurring in St. Lucia is not the same as the one generally
found on limes in Dominica, but the diseases they produce
are essentially alike in their characters.

COTTON. An article dealing with a physiological affec-

tion, known as leaf-cut, which occurs in the United States, is

reproduced in full on pages 1 26-7. It is of interest in the West
Indies because of the occurrence of a disea.se with similar

symptoms in St. Croix, St. Kitts, and Nevis. An article on
the subject of the latter disease will appear in an early
number of the West Inddan Bulletin.

An interesting suggestion with regard to the treatment of

cotton seed with hot water for the purpose of freeing it from

anthracnose infection is reproduced on page 396. The
methbd has not yet been fully worked out or tested, but

should it prove successful it will he worth the serious atten-

tion of cotton growers in those islands, such as St. Vincent,
where the moist climate favours the development of this

disease.

coco-NUTs. Further information concerning bud-rot in

India, summarized on page 286, confirms the view already-

current that the disease in India is quite different in its

nature from that knowp by the same popular name in the

West Indies, the former being due to the fungus Pt/thium

palmivormn, which is not known to exist in the New World.

In connexion with this fungus a note is given on page 222

effectively discrediting an alleged record of its occurrence

1)1 Mexico.

MISCELLANEOUS PLANT DISEASES.

Pine-apples: During a visit to St. Kitts the Mycologist
found a disease oi'' arring in the Experiment Station, which

agrees in all respects with the base-rot of pine-apple plants,
due to I'hielai'iopsis pan doo:n, first described from Hawaii.
I ; attacks the underground p' rtion of the stems of cuttings

< / young plants, and oduces a sickly yellowish ajspearance

of the leaves. It is
liiijely to be difficult to deal with in

a sugar-cane country, since that crop supplies an abundance
of infective material. Information as to the disease is given
on page 190, and particulars as to the fruit rot of pine-apples
due to the same fungus, will be found on page 222.

Tomatoes: On pagel74 two tomato diseases, the blossom-
end rot of the fruit, and the Cladosporium disease of the
leaves are recorded as occurring in Barljados. A descriptioa
is given and remedial measures suggested.

Sweet Potatoes: The sweet potato appears to be singularly
free from diseases in the West Indies, considering the

long list of fungus troubles in the United States. In order
to facilitate recognition should they be met with, a sunmiary
of the known diseases is given on page 110.

Ground Nuts: Some encouraging results obtained in

Montserrat from the spraying of ground nuts for the control
of leaf rust are reported on page 380.

Imniorlel: A note on the canker which threatens to
kill out this useful cacijp shade tree in St. Lucia is included
in the report of the Mycologist's visit on page 94. Cultures of
a bacterium suspected to be the cause of the disease have
since been obtained, but the investigation has been suspended
owing to pressure of other work.

Imphce: In connexion with the occurrence of sorghum
smut in ^Montserrat, the simple and effective methods available
for the destruction of its .spores on the seed are described oa

page 316.

Letiuminous Plants: An article on Fusarium wilt of

legumes, and the occurrence of Neocosmospora vasinfecta on

Tephrosia Candida in Montserrat appears on page 348.

Effi'ct of Grass on the Groivth oj Trees: Though not

strictly .speaking a plant disease, the possible toxic effects

of grass growing above the roots of trees appear well worth
attention in the light of the Woburn experiments, and
a summary of the results obtained from these will be found
on page 302.

Damping of of Seedlings: Two useful notes concerning
the prevention of this familiar trouble appear on pages 1.58

and 380.

FUNGICIDES. A method of making Bordeaux mixture,

more adhesive by the addition of casein is noted on page 46.

More recently the use of milk for this purpose has been

suggested. An important article on the purchase and use of

liver of sulphur, dealing with the great variation found iui

commercial samples of this substance, and its tendency to-

rapid deterioration unless properly stored, is reproduced on

pages 254-5.

Several notes on the subject of soil sterilization have

appeared during the year. The methods of working, and the

plant required when soiUs moved into boxes for sterilization

with steam or formalin, are given on pages 78-9; jnethods-

of sterilising .soils in situ are outlined on pages 95, 158, and
380: while a method involving the use of carbon bisulphide in

emulsion is described on pages 202-3. The last named is now

being tested on a considerable scale in Dominica.

Instructions for the generation of formaldehyde gas for

the fumigation of fruit, etc. are given on page 222 in connex-
tion with the storage of ^ pine-apples.

ENTOMOGENOUS FUNGI. A note on the effective control

of scale insects in St. Lucia by fungi apjjeared on page 94,
and articles on the use of the green muscardine fungus in.

Samoa for the control of the rhinoceros beetle, a pest of

coco-nuts, were reviewed on page 78 and under Insect

Notes on page 10. The same fungus has been in use for

some years in Trinidad against the froghopper, and has been
found on larvae of the sugar-cane root borer in Barbados.
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VETERINARY NOTES.

EPIZOOTIC LYMPHANGITIS.

The iritViriuation which is preiseiited herewith, is

one of the papers appeai-ing in Pamphlet No. 77, and

is much the same as that contained in a paper by
Mr. P. T. Saunders, M.R.C.V.S., which appeared in the

West Indian Bulletin, Vol. XIV, p. 167.

This disease which is often known in the West Indies as

Erysipelas, is a specific contagious disease of the Equidae, due

to an organism which is a fungus.

Asses, mules, and horses are affected in the order named,
and the disease has been seen, though very rarely, in the ox.

It is of almost world-wide distribution, and has existed in the

West Indies for some considerable time. It was at one time

confused with farcy, and later was known as African farcy,

Japanese farcy, or river farcy; in America it is generally

known as mycotic lymphangitis.

The cause of the disease is the fungus organism Cri/pto-

coccus [Saccharoniyces] farcn/dnosis, which may be seen in the

pus discharged from the ulcers, under a comparatively low

power of the niicro.scope, as oval or pear-shaped bodies, the

chief characteristic of which is that they possess a double

-outline of the envelope.

The incubative period is a long one, an animal seldom

showing symptoms i>f the disease until two months after

infection, while the time is often longer, and may be extended

to six months. ''

Infection generally results through wounds, such as may
occur from barbed wire, or the bite of ticks. Flies may often

be the medium of infection, and the disease under ordinary

conditions may also be spread by harness, and stable utensils.

The disease is almost always chronic in its course, and of

long duration. The constitutional symptoms accompanying it

are not very marked, or may be altogether absent. Slight

fever may occur, the temperature seldom exceeding 102° F.

The appetite remains good, except in advanced cases, and

there is not nmch tendency to lose condition except at the

later stages.

The lesions are almost entirely confined to the skin, and,

though almost any part of the body may be affected, the

hind legs are said to be the commonest sites. In the West

Indies, however, it has been observed that the forelegs are

most often affected. In a wound, if infestation results, the

natural healing processes are arrested, profuse, pale granula-

tions appear, and a thin pus is discharged. The

wound gradually gets larger, and in' a time varying from

. a week to months, the surrounding lymphatic vessels show

as cords. In other cases, even six months after heal-

ing, a hard tumour forms, up to the size of a pigeon's egg,

which later softens and bursts, discharging a thick well-

formed, or a yellow and oily pus. The cavity of the ulcer

fills with fleshy buds, and the adjacent lymphatics are

inflamed. Buds later form on these inflamed cords, which

burst in their turn. Coalescence may leave large suppurat-

ing sores which, in common with the ulcers, show no

tendency to heal. Healing, which is always slow and diffi-

•-cult, may, however, take place; but, meanwhile, fresh buds

and'cfirds form. In some cases the inflanuuation is diffuse, and

-multiple abscesses may form. Healing of the ulcers may

•occur in from one to six months, or, in the absence of

^treatment, death may occur from exhaustion; though speciH(^

Tlung diseases may also be the cause of death.

Diagnosis, especially in the earlier cases, is easy by
means of the microscope. Clinically the inflamed cords and
the ulcers which show no tendency to heal are almost suffi-

cient. Differentiations may then be made from glanders or

farcy by means of the malleiD test, to which animals suffering
from epizootic lymphangitis do not react. The fatality from

this di.sease is about 10 per cent, or more.

The post-mortem appearances are almost entirely con-

fined to the skin and lymphatics. Some of the lymphatics
are blocked, others enlarged and inflamed; the skin may be

greatly thickened. The lungs or other organs are seldom

affected, but are occasionally, and in extreme cases; ulceration

changes occur in the trachea, while bones and cartilages may
be affected and even necrosed.

The disease is always serious becatise of its long duration

and possible complications. Early cases are generally curable

by vigorous treatment.

Treatment should be directed to the destruction of tlio

virus. In early cases the buds should be opened, and treated

with strong antiseptics or actual cautery. If cords are

present, a strong blister may be of service by inducing
resolution of the cord. The organism is particularly resistant

to antiseptics, and a .solution of the strength of 1 in 2-50 of

corrosive sublimate is probably the best agent to employ.

This, however, must be used cautiously, and its caustic effects

must be borne in mind. Internal treatment has not yielded

satisfactory results. Neosalvarsan has been used successfully

by intravenous injection, but this treatment is too expensive
and difficult to be practicable as an everyday method.

The prevention of the disease is very important, and in

this lies the greatest measure of control. It may be effected

by thorough and vigorous isolation of affected animals, rigid

disinfection of stables and harness, and the products of the

disease. The .slaughter of affected animals is somewhat

too drastic, though this was resorted to in the British

Isles by the military authorities when the disease was

found to have been conveyed by horses from South Africa.

Wounds must be protected from the virus of the disease

and from any agent, such as flies, which can convey it.

Great care must also be exercLsed in the use of bandages and

other stable appliances and utensils. An attendant upon an

infected animal should not be allowed to attend healthy

animals.

TREATMENT OF FISTULA IN HORSES.

'Blistering is often beneficial at the commencement of

this trouble, but in most cases thorough surgical treatment is

neces.sary before recovery takes place. Why fistulas are so

troublesome to treat is because the tubular passages which'

lead from the surface-opening are lined by a false membrane.

This membrane must be removed before the wound can

permanently heal, and the best way to bring this about is to

probe the wound, thus finding out the depth and direction

of the tube or tubes; then open boldly with the knife

these tubes, and apply the following lotion on some cotton

wool:—
Corrosive sublimate — | oz.

Methylated spirit
— 3 „

Water — 3 „

'Apply every third day until the third application.

Keep the wound clean, and apply lard or oil to the outside

where the discharge runs.'—Jas. Wright, in the Queensland

Agricultural Journal, October 191-1,
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MARKET REPORTS.

London.—The West India Committee Circular,

December 1, 1914.

Akkowroot—Ifd. to 4|d.
Balata—Sheet, 2/1; block, 1/9^ per ft..

Beeswax—No quotations.
Cacao—Trinidad, 05/- to 69,0 percwt.; Grenada, 59/ to

03/-; Jamaica, no quotations.
Coffee—Jamaica, no ijuotations.
Copka—West Indian, £24 lOs. per ton.

Cotton—Fully Fine no (luotations; Floridas, no quota-
tions: West Indian Sea Island, no fiuotations.

Fkuit—No quotations.
Fustic—No quotations.
Ginger—Quiet.
Isinglass—No quotations.
Honey—No quotations.
Lime Juice—Raw, 2; 3 to 2/9; concentrated, £30; Otto of

limes (hand-pressed), 8 - to 9/-.

Logwood—No quotations.
Mace—9./. to 2/3-.

Nutmegs—4^d. to 3j<y.

Pimento—Quiet.
Rubber—Para, tine hard, 2,8] ; fine soft, 2/li; Castilloa, 1/9.

Riim—Jamaica, no ([uotations.

New York.—Messrs. Gillespie Buo.s., & Co., July 24,

19U.

Cacao—Caracas, llic. to 12c.; Grenada, lie. to llic;
Trinidad, lljc. to lljjc. ; Jamaica, 10c. to lie.

Coco-nuts—Jamaica and Trinidad, selects §2000 to $21-00;

culls, no quotations.
Coffee—Jamaica, 9|c. to 132C. per lb.

Ginger—T^c. to lOc. per ft.

Goat Skins—Jamaica, 40c.
; Antigua and Barbados, 43c. to

46c. ; St. Thomas and St. Kitts, 40c. to 43c. per fb.

Grape Fruit—Jamaica, §1'7.t to §2'5(i.

Limes.—§3-75 to •f4-50.

Mace—45c. to 53c. per lb.

Nutmegs—llO's, ll|c.
Oranges—Jamaica, 82 '00 to $2 •50.

Pimento—3Jc. per ft.

Sugar—Centrifugals, 96°, 3-26c.; Muscovados, 89°, 2-88c.;

Molasses, 89 , 2-61c., all duty paid.

Trinidad.—Messrs. Gordon, Grant &: Co., December 7,

1914.

Cacao—Venezuelan, no iiuotations: Trinidad, $14'25 to

§14-75.
Coco-NUT Oil—84c-_per Imperial gallon.
Coffee—Venezuelan, llic. per ft.

Copra—§4-00 per 100 lb.

Dhal^No quotations.
Onions—§2-25 per 100 ft.

Peas, Split—§8-00 per bag.
Potatoes—Englisli S2-00 to §2-20 per 100 ft.

Rice—Yellow, §0-00; White §5-(J0 to §5-25 per bag.
SiTOAK—American (ft-ushed, no i|notations.

Barbados.—Messrs. James A. Lynch & Co., Ltd.,

Dtceiuber 1"3, 1914, Messrs. T. S. Garraway &

Co., December 14, 1914.

Arrowroot—§4 00 to §4-25 per 100 ft.

C.\CAO—S8-50 to §10-00 per 100 ft.

Coco-nuts—§16 00.

Hay—§1-70 per 100 ft.

Manures—Nitrate of soda, no quotations; Cacao manure,
§48-00 to §50-00; Sulphate of ammonia $78-0(» to

§85-00 per ton.

Molasses—No quotations.
Onions—§2-75 to §3-50 per 190 ib.

Peas, Split—No quotations; Canada, §0-00.

Potatoes—Nova Scotia, §2-85 j^er 100 ft.

Rice—Ballam, §5 75 to .§6 05 per 190 lb.; Patna, no quota-
tions; Rangoon, nc:i cjuotations.

Si'OAE—American gianulated, §5-00 per 100 ft.

British Guiana. Messrs. Wietikc; i Kichter, December

.">, 1914; Mfessrs. Sandbach, Parker & Co.,
December 4, 1914.
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INDEX.

A.

Adsorption, selective, settlement of the

question, 51.

African genus, new tropical, allied to

citrus, l:.'l.— oil palm {Elaeis i/uineensu), 1 89.

Agave americana, 1 05.—
rigida, var. fourcroides, 343.— —

,
—

si.salana, 343.— .sisalana, 134, 223, 409.

Agricultural affairs in the West Indies, 88.— and Industrial Sho^v, St. Kitts, 1914,
121.

•— banks, 278.— — and Trinidad, 332.— chemLstiy, report for 1914, 133.—
colleges for the tropics, 280.—
co-operation and small holdings, notes

on, -205.

-— credit in Trinidad, 227.
— movement in Trinidad, 40.— education, an Indian report on, 1 1 8,

142, 157.— — in Mauritius, 165.

— examinations, general review, 61.

— industries in British Guiana, 1912-13,
89.

.— — — Trinidad and Tobago,

1912-13, 89.

A'iricuUnral Nex's, another, 7.

-— —
,

inde.x to, 136.

Agricultural openings in foreign coun-

tries, 265.
-—

progress in Dominica, 105.

-—
prospects in Montserrat, 324.

— show, Montserrat, 1914, 104.

Agriculture and electricity, experiments

With, 21.

— in Ceylon, 327.
— — Queensland, 285.

the Leeward Islands in 1912, 152.

^ — West Africa, 41.

^, teaching of. in St. Lucia, 221.

Albizzia Lebbek, 402.

Alcohol as a fuel in the colonies, 216.

—
,

cost of production, 306.

—
,
uses of, 306.

Aleuritrs fordii, 294.

— triloba, 402.

American Sea Island cr)ttfin, (>.

Androjiogon halepensis, 85.

Animals under domestication, 89.

Annona cherimolia, 164.

•— gkbra, 164.

Annona reticulata, 164.—
squamosa, 1 64.

Anthistirid arundinacea, 117.—
gigantea, 117.—
villosa, 117.

Antigua Onion Growers' Association, 341.— — — —
, important

meeting of, 9.— — — —
, progress

report, 132.—
, opening of corn-drying factory in,

162.—
, vegetable growing in, 327.

Arachis hypogiea, 338.

Arenga saccharifera, 244.

Armadillos, West Indian, 31.

Aroids in New York, 3.

AiTowroot on the London market, 15,

79, 223.

Arsenic, effect of on soil processes, 133.

Arsundo donax, 117.

Aspergillus niger, 312.

Astragalus ,sinen.si.s, 91.

Atemoya, a new fruit for the tropics, 164.

Ate pannicensis, 164.

Attalea cohune, 159.

Australia, spreading of prickly pear in, 58.

Australia's supply of coffee, 232.

Avocado pear and the coco-nut, 343.

Azotobacter croococcum, 133.

B.

Bacillus anthracis, 185.— coli (the plague bacillus), 185.
—

prodigiosus, 185.

Bacteriological analysis of Indian soil, 51.

Bagasse, utilization for paper manufac-

ture, 306.

Baillonella toxis perma, 331.

Balata in British Guiana, 171.

Banana industry in Cuba, 20.— meal for pigs, 63.

Bananas, manuring in Queensland, 243.

—
, manuring of, 36, 338.

—
, ripening of, 4.

Baobab tree, com]josition of, 43.

Barbados black bird (Quiscalus fortiros-

tris), 186.

Bauhinia sp., 402.

Bean, a new, 293.

Bengal beans as cattle food, 243.

Biology, applied, new publication on, 281.

Bixa orellana, 402.

'Black strap' (feeding) molasses, 179,

Boiler covering, 357.

Bombay, steam ploughing in, 103.
Books reviewed :

—
Coco-nut cultivation, Coghlan and

Hinchley, 255.

Coco-nut cultivation and plantatiork

machinery, Coghlan and Hinchley,
68.

Coco-nuts : the consols of the East,
Smith and Page, 95.

Date-growing in the old and new
workls, Popenoe, 109.

Diseases of animals. Mayo, 313.

Elementary tropical agriculture, .lohn-

son, 68.

Evaporation in the cane and the beet-

sugar factory, Koppe.schaar, 109.

Makers of modern agriculture,,

MacDonald, 255.

Maize : Its historj', cultivation, handl-

ing and uses, Burtt-Davy, 141
Manures and fertilizers, Wheeler, 7.

Planting in Uganda, Brown and

Hunter, Dunstan and Massee, 68.

Practical surveying and elementary

geodesy, Adams, 7.

The banana : Its cultivation, distribu-

tion and commercial uses, Fawcett,
52.

The diseases of tropical plants, 69.

Boophilus australis (cattle tick), 183»

Bordeaux mixture, how to make adhe-sive,

46.

Bos Zebu Africanus, 63.— —
indicu-s, 63.

Bovine tuberculosis investigations, 127i— —
, recent views on, 329^

Bovovaccine, 127.

Brazil, rubber position in, 137.

British Cotton Growing Association, 70^

150, 309.

British Guiana, agricultural industries

in, 1912-13, 89.

— — and peasant agricul-

ture, 169.— —
,

balata in, 171.

— —
, export trade with

Canada, 1913, 248.
— —

, meeting of Board of

Agriculture, 189.

— —
,

milk adulteration in,

124.
— —

,
rubber in, 229.

— —
,

trade of, 59.

British Honduras, oil-nut development in,

159.
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British Honiluras, report on Botanic

Station, 1911', li'O.

c.

Cacao, budding of, 148.

— cultivation in Trinidad and the Gold

Coast, 180.

^- culture in Belgian Congo, 286.

•—
,
duration of fermentation, 175.

— estate valuation, 41.

.— fermentation in Trinidad, 148.

•— in Kamerun, 4.

— — the Philippines, 143.

—
,
manurial ex]>erinients in Dominica,
212.

— market, notes on, 8.

—
, practice of fermentation, 175.

—
, qualities desired by manufacturers,
323.

Cajanus indieus, (pigeon pea or Ehar), 58.

Camphor, 359.

Canadian National Exhibition, 1914,

152.— sugar duties, 297.

— tariff chaTiges, new, 169.

Canarium commune, 148.

— luxonicuHi, 148.

Cane harvester, advent of, 71.

Cane-planting machine, 71.

Carbon bisulphide and toluene,
' effect of

on nitrification, 133.

Cardamoms, cultivation in Ceylon, 4.

Carriers of disease, control of, 23.

Caryophyllus aromaticus, 164.

Cassava, cost of cultivating one acre, Mi.

—
, feeding experiments with, 1 49.

—
,

— to pigs, 285.

— for pigs, 329.

Castilloa elastica, 89, 294.

Cattle breeding in East Africa, 63.

—
, contagious diseases of in Guade-

loupe, 251.

•— diseases in East Africa, 63.

—
, Indian, feeding prickly pears to, 219.

.—
,

—
,

useful references concern-

ing, 38.

— industry in Ehodesia, 270.

— tick, eradication in the United States,

183.

—
,
tuberculin tests in, 293.

Cauto cotton in Jamaica, 388.

Cayenne pepper, 67.

Cerebro-spinal meningitis, 219.

Ceylon, agriculture in, 327.

^, coco-nut experiments in, 292.

—
, copra in, 354.

—
,
cultivation of cardamoms in, 4.

Chamberlain, Bight Hon. Joseph, 248.

Chickens and bees, 167.

Chloris brevigluma, 85.

— gayana, 85.

.— — (Rhodes grass), 140.

— propinqua, 85.

—
Tirgata, 140.

Citropsis Schweinfurthii, 121.

Citrus aurantifolia, 121.

—
,
new African genus allied to, 121.

Clitoria cajanifolia, 101.

Clove industry in Zanzibar, 164.

Coco-nut and palm oil trade, effect of

meat scarcity on, 217.

— — the avocado pear, 343.

— nurseries, 391.

Coco-nuts, experiments in Ceylon, 292.
—

,

— —
Nevis, 354.

—
, lipase in, 260.

—
, ripening, 260.—
,
manurial experiments with, 67.

—
, manuring of, 20.

—
,
variation in size of, 36.

Coffea robusta, 89, 139.

(Joffee, alleged new varieties of, 355.
—

, Australia's supply of, 232.
—

, para.site on, 141.
—

, quality of, 260.

Cajanus indieus, 340.

("old storage of fruit and vegetables,
116.

I College of tropical agriculture, teaching

I

in, 25.

(.!olocasia antiquorum, 201.

(Jolonial Journal and the West Indies,

I

264.

j
Composition of the Baobab tree, 43.

1 Canarium ovatum, 148.

I

Confidential advice, 72.

'

Contagious abortion, prevention of, 23.

— diseases in Great Britain and Canada,

stamping out, 270.

Cn-operation, notes on, 267.

Copra in (_'eylon, 354.

I
Cordia coUococca, 1 95.

Corn-drying factory in Antigua, opening

of, 162.

Cotton, American Sea Island, 6.

— at the International Congress, 230.

— branches, controlling formation of, 22.

—
, Cauto, in Jamaica, 388.

—
, co-operative movement in Egypt, 1 S2.

—
crop of Lagos, 1914, 38.

—
I Egyptian, mutation in, 356.

—
expert, proposed visit to West Indies,

372.
—

exports from the West Indies, 388.
—

,

— of West Indian, 6.

— growing areas little-known in foreign

countries, 230.
— growing in Queen.sland, 166.

—
, holding back, 175.

—
,
identification of wild plants in St.

Vincent, 246.—
, Indian, studies in, 166.

—
industry in the West Indies, con-

siderations affecting, 404.
—

,
manures for, the way to apply, 72.

—
,
manurial experiments in North

Carolina, 309.—
production in India, 54.

—
l^rospects in England, 356.

—
, Queen.sland interest in, 233.

Cotton, relation of cotton buying to cotton

growing, 214.—
, Sea Island, Rivers type, 308.—
,
the world's production of : threatened

sources of Sea Island variety, 54.—
, West African, 102.—
,
— —

, exports, 275.—
,

— —
,
in Sierra Leone, 34 1 .

Cottons, note on new, 294.

Cotton-seed meal for hens, 1 49.— —
poi.soning : iron as an

antidote for, 23.

Couroupita guianensis, 148.

L'owpeas and maize for fodder, 395.

Credit Societies, co-operative, in Lulia,
278.

Crops, rotation of, 137.

;

( 'ryptostegia grandiflora, 105.

{^'uba, Ijanana industry in, 20.

j

Cuban Fruit Growers' and Shippers' As-

! sociation, 4.

I

— walnut, 323.

j
Cyanide and superphosphate, mixed

I dressings of, 263.

Cynodon dactj'lon, 85.— maritinia, 85.

D.

Date palm,
'

fruiting male' of, 116.

Datura stramonium, 3.—
tatula, 3.

Department News, 7, 18, 39, 50, 10, do,

111, 119, 157, 201, 303, 317, 321,

36.3, 377, 392.

Departmental Reports, 5, 38, 87, 107,

135, 151, 189, 197, 246, 261, 294,
307. 325, 345, 377.

Desmodium gyroides, 101.

Desypus [novemcinctus] hoplites, 31.

Development of German Colonies in 1913,
56.

I)ia]irepes abbreviatus, 358.

Die-back disease of citrus trees, 199.

Dioscorea alata (the Ube), 58.

Dioscoreaceae, curious germination in, 58.

Disease, control of carriers of, 23.— without symptoms, 11.

Dominica, agricultural progress in, 105.—
,
cacao manurial experiments in, 212,—

, experiments with dynamite in, 41.—
, exports from, 1913, 168.

Drugs and spices in the London market,

15, 47, 79, 111, 159, 207, 223, 349,397.
Dumoria Heckeli, 331.

1 )urio zibethinus, 355.

Dutch sugar standards, 407.

Dynamite, e.xperiments with in Dominica,
41.

— fur ruliber estates, 30.

E.

Earths, absorbent, 357.

East .\frica, cattle breeiling in, 63.

— —
,
— diseases ia. 63.



419

Editorials :
—

Agricultural Departments and new

developments, 399.

Agricultural development, SiJl.

Camidian Exhibitions, 191+, 24 1.

Care of jjublications, 22o.

Coiumercial standardization, L'5(>.

Improvement of soils, 3(57, 3S.S.

Legislative protection of plants aiid

animals, 273, 289.

Marlcet prices for West Indian produce

during 1913, 1.

Meat production in tiie West Indies,
177.

I'roduction of alcohol foi' motor fuel,

SI.

Seasonal climatic changes, 1 1 3.

Seed cijutrol stations, 303.

The budding of cacao, 145.

The circulation and storage of facts,

209.

The control of bovine tuberculosis in

the West Indies, 97.

The European planter in the tropics,
49.

The history of agriculture, 319.

The Imperial Department and agricul-

tural education, 129.

The international spirit in tropical

agriculture, 1 7.

The manuring of Sea Island cotton,

ICl.

The philosophy of sampling, 33.

Vegetation and the conservation of

rainfall, 193.

Wanted : A tropical agricultural note-

book, 6").

West In<lian food production. 33.").

IMucation, agricultural, in South Africa,

report on, 197.

-—
, technical, and the sugar industry,

280.

J'-ggs, method of hatching in China, 285.

Eichornia sp., 379.

Elaeis guineensi.s, 67, 120.

Electro-potash, a new maiuue, 2S9.

Elephant grass (P/^rmisetum purjnirevm),
135.

Epizootic lynii)hangitis, 413.

Eragrostis Abyssinica, 85.

Eriobotrya japonica, 141.

Essential oils, commercial notes on, 215.

Estates in the East, labour on, 150.

Exophthalmus esuriens, 303, 358.

E.\periments, manurial, in the flennan

colonies, 201.

Explosives and the blowlamp in the

garden, 375.
-

,
lectures on, 235.

Exports from Dominica, 1913, 1*58.

Farm arithmetic, 53.

Eibre decorticator, new, 299.

Fibre-cleaning machine, a new, 173.
Ficus nitida, 158.

Fiji, sisal hemp in, 86.

Fistula in horses, treatment of, 413.

Forage poisoning, 219.

Forests and floods, 296.

Fowls, domestic, origin of, 409.

French rubber trade, 91.

Frost, Henry W. &. Co., 6, 22, 38, 54,

70, 86, 102, 118, 139, 150, 166, 182,

198, 214, 230, 246, 275, 309, 356,
372, 388, 404.

Fruit and vegetables, cold storage of,

100, 116.

Fungus Notes :

Actinonema rosae, on roses, I'ify.

Aschersonia turbinata, on Coccus

mangiferae, 94.

Aspergillus parasiticus, on mealy-bugs,
46.

Atichia dorainicana, 238.

Bacterium tumefaciens, 30.

Base rot of pine-apples, 190.

Black root disease of limes, 364.

Black rot of sweet potatoes {Sph'tero-
nema timbriatum [Ceratoct/stis fim-

hriala]), 110.

Black s|)ot of rose leaves, 14.

Bordeaux mixture, how to make adhe-

sive, 46.

Botrytis vulgaris, 30.

Bracket fungi (Poli/stictus saii'/uineus,

Schizophyllui'i commune), 14.

Capnodium sp., 93.

Cephalosporium .sacchari, 62.

Uerco.spora sacchari (leaf spot of sugar

cane), 62.

Charcoal rot of sweet potato, 110.

Chondras crispus and Gigartina mam-

illosa, used in .spraying, 190.

Cladosporium fulvum (tomato leaf

mould disease), 174.

Cob rot of corn, 396.

Coco-nut bud rot in India, 286.

Colletotrichum falcatum (red rot of

sugar-cane), 30, 62, 158, 412.
— luxificum, 30.

Conditions favourable to the develop
ment of mildew, 238.

Coniosporium gecevi, 39(i.

Conothecium sp., on limes, 15s.

Control of damping-off disease, 158.

Cordyceps barberi, 234.

Corticium lilacino-fuscum (pink dis-

ease), 95.— salmonicolor, on Desmodium,
101.— —

(pink disease), 30.

Damping-off, 380.

Decay of pine-apples, 222.

Delphax saccharivora and sooty mould,

93.

Diaporthe jjhomopsis, I'homa batatis

(dry rot of sweet potato), 110.

Dicoecum [Marssonia] rosae, 158.

Die-back disease, 187.

— of Hevea and cacao (Thyridaria.

tarda), 14.

Dry rot of sweet potato (Diaporthe
batatis), 110.— — — tannias, 46.

Entomogenous fungi, 46.

Eutypa erumpens, on evergreen trees,

Exoasi;us Theobromae, 30.

Fonies .scmitostus in British (Juiana^
14.

Foot rot of sweet potato {Pltnodoimis-

destriieiii), HO.

Fungoid diseases in Barbados, 1912-13,
158.

Funtumia elastica, 89.

Fusarium wilt, 412.

Grass, effecis of on fruit trees, 302.

Green muscardiue fungus, 26.— — — in Samoa, 78.— — —
(Metariliizium

anisopliae), 171.
— — — on weevil borer
and hard back grubs, 46.

Helminthosporium sacchari (leaf spot
of sugar-cane), 62.

Hot water treatment for cotton an-

thracnose, 396.

Hymenochaete noxia (root disease of
Hevea and ca.ao), 1 4.

Java black rot of sweet potato, 110.

Leaf-cut or tomosis, a disorder of
cotton seedlings, 125.

Leaf mould disease of tomato {Clad-
osporium fulmm), 174.—
spot (Cercospora sacchari), 62.— —

(Helminthosporium sacchari),.
62.

Lepidosaphes beckii, 238.

Lime leaves, new fungus on, 238.

Marasmius sacchari (root disease of"

sugiir-CiUe), 14, 30, 158, 171.—
sp., on sweet potato, 110.

Melanconium sacchari, 30, 62.

Metarrhizium anisopliae (gi-een mus-
cardiue fungus), 171, 408.— — on the rhinocero-s

beetle, 78.

Necator decretus, 30.

Necosmospora vasinfecta, 348, 412.

Nectria iponifBae, 110.

Omphalia flavida, 141.

Ozonium omnivoruni, 111.

Panama disease of banana, 46.

Phoma bataae, 110.

Phomopsis citri, 30.

Phj'llosticta bataticola. 111.

Phytophthora Faberi (pod disease and
canker of cacao), 1 4, 69.

— omnivora, 286.
—

parasitica, 46.

Pink disease (Corticium lilacino-fus-

cum), 95. (Corticium sabnonicolor),

30, 101.

Plenodomus destruens (foot rot of

sweet potato), 110.
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Fungus Notes (Conchided):
—

Pod disease and canker of oaoao (Phy-

tophtliora Faheri), 14.

Polystietns sanguineus (bracket fun-

gus), 14.

Purchase and use of liver of sulphur,
254.

Pythiacystis citrophthora, .^O.

Pythiuni debarjanum, loS.—
palmivoruni, 222, 286, 412.

Eed rot of sugar-cane (Col/etotrichum

falcatum), fi2.

Report on a visit to St. Lucia, 94.

Rhizoctonia (sore shin of cotton), 30.

Rind fungus of sugar-cane (Melanco-
nium, sdcchari), 62.

Root disease of Hevea and cacao {Hy-
menochaete voxiii), 14.

— — —
sugar-cane {Marasmius

sacchari). 14, 99, 171, ISS.

Eo.se mildew {Sphaerotheca pannosa),
158.

Eo.sellinia sp., 412.
— bunodes, 364.

Schizophyllum commune (bracket

fungus), 14.

Sclerotium oryzae, 46.

Scurf of sweet potato, 110.

.Septobasidium [Thelephora] pedieel-

lata, on lime trees, 94.

8raut of sugar-cane ( Uslilago sacchari),

1.31.

Soft rot of sweet potato, 1 1 0.

Soil —,110.
Sorghum smut, 316.

Spaeropsis tumefaciens, 30.

8pacelotheca (U.stilago) reiliana, 316.
— —

sorghi. 316.

Sphaeronema fimbriatum, [C'eratocystis

fimbriata], (black rot), 110.

Sphaerothecapannosa, rose mildew, 158.

Spray fluid, a new, 190.

Spraying of ground nuts for leaf rust,

380.

Stem rot of sweet potato, 110.

Stilbum flavidum, 141.

Sugar-cane diseases in India, 62.

— rind disease, 158.
— root disease {Marasmius sacchari),

158.

Siimmary of information respecting

plant diseases in 1913, 30.

— — —
concerning plant

diseases in 1914, 412.

Sweet potato, diseases of, 110.

Tephrosia Candida, wilt disease of, 348,
412.

Thielaviopsis ethaceticus. 190.

—
paradoxa, 190, 222, 412.

Thyridaria tarda (die-back of Hevea
and cacao), 14.

Tobacco wilt disease, 46.

Tomato disease, 174.

Uncinula spiralis, on grape vine, 158.

White rot of sweet potatoes. 111.

Wilt disease of leguminous plants, 348.

G.

Garcinia mangostana, 355.

German colonies, development of, in

1913, 56.— —
,
maiiurial experiments in,

201.
—

protectorates, agricultural progress in,

201.

Germicides, etc., 395.

Ginger on the London market, 15, 47, 79,

111,159,207,223,397.
Gold Coast, cacao cultivation in, 180.
' Gootee' method of propagation, 20.

Gossypium barbadense, 246.

—
brasiliense, 294.

— —
,

var. apospenuum, 294.
— Peruvianum, 246.
—

punctatuni, var. Jamaica, 246.

Grape fruit, exjjortation from East

Africa, 196.

Grasses, paper pulp from, 117.

Great Britain, importation of sugar in

1913, 57.

Green dressings, experience in Java, 101.

Green manuring, experiments in India,
361.

Grenada, recent official notices in regard

to, 56.—
soils, survey of, 25.

Ground nuts, cultivation of, 338.

Guadeloupe, contagious disea.ses of cattle

in, 251.

Guinea corn, red, 403.

Hawaii, ornamental hibiscus in, 217.

Hedychium coronarium, 117.
— —

,
in the West Indies, 232,

294.

Henequen and sisal hemp, 342.

Hens, cotton-seed meal for, 149.

Heredity, modern views on, 343.

Hevea brasiliensis, 59, 120, 153, 171.
—

collina, 59.
— confusa, 105.

Hibiscus, ornamental, in Hawaii, 217.

Hides and skins, preservation for export,
167.

Horse fly (Tabanus striatus), 23.

Horses in the tropics, care of, 396.—
,
treatment of fistula in, 4 1 3.

Horticultural Department, New Delhi,

20.—
Society for Trinidad, 1 85.

Imperata arundinacea, 117, 165.

Imperial Department examinations in

practical agriculture, 13.

— Department of Agriculture, external

work of, 24.

Imperial Department of Agriculture, pub-
lications of. 40, 200, 246.—
development, 206.— Institute, 363.

India, cotton production in, 54.

—
,
mutual credit in, 69.

Indian cattle, useful references concern-

. ing, 38.—
Co-operative Societies Act, 1 '.)1 2, 298.—
corn, 372, 389, 390.

.-r^ —
,
care of seed corn, 405.

—
cotton, studies in, 166.—
report on agricultural education, 1 18.

Indigo, 342.

Indigofera Anil, 101.
— arrecta, 101.— hursuta, 101.
—

sip., 342.

Insect Notes :
—

.V fungus parasitic on tlie coco-nut

beetle, 10.

A new cotton pest. 344.

A parasitic wasp (Tiphia paratlela),
139.

A useful garden syringe, 122.

Acrobat ant {Cremastorjasier), 298,
409.

Acrolophus sacchari (cane stool moth),
235.

Aethalion reticiilatuni, 219.

Agriotes lineatus, 376.

Amblyomma di.s.simile, 90.

— hirtum, 90.

— variegatum (gold tick), Ot).

-Vnthonomus grandis (cotton boll

weevil), 42.

Ants, 376.

xVn ant exterminator, 392.

Aphis radicans, 376.

Ardea virescens (green heron), 58.

Argas miniatus (fowl tick), 90.

Argentine ant {Iridomyrmey huiailis),

26.

Arsenate of lead, 154.

Aspidiotus [Chrysomphalus] bowreyi^
186.— destructor, 2 1 8.

—
personatus, 218.

—
[Pseudaonidia Jtesseratus, 186.

— .sacchari, 235.

Asterolecanium pustulans, 218.

Australian cockroach (Pcriplaneta

australasiae), 344, 409.

Azya trinitatas, 218.

Barathra [ilamestra] brassicae, 376.

Biting stable fly (Stomoxi/s ralcitrans),

58, 72.

Black .scale (Saissetia olcaf), 12.

Black witch or tick bird ( Crotophaga,

ani), 42.

Blue heron [Florida roeridea), 58.

Boll worm (He/iothis ohsoleta), 42.

Boophilus [Margaropus] australis

(cattle tick), 102.

oophilus sp., 90.

Brassolis sophorae, 218, 40'.),
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Insect Notes (Continved):
—

Brown dog tick {Rhipicephalus

sanguineus), 90.

Brown hard back (Lachnosterna pat-

ruelis), 266.— — —
{Phi/talus smithi), 58,

139, 170, 171, 266, 407, 40s.

Bruchus pisoruni, 376.

Bufo agua (field toad orcrapaud), 170.

Bug {Empicorisvariolosus), 218.

Cacao b(!etle {Steirastoma, depressum),
219.—
thri])s {Heliothrips [Phy.sopus]

ruhiocinctus). oS.—
thrips (IJe'.iothrips ruhrocinctus),

219.

California red scale {Chrysomphalus

[Aspidiotus] aurantii), 42.

Caloternies balloui, 74.—
incisus, 74.

Calymniodes [Prodenia] latifascia, 218.

Cane fly {Delphaj- saccharivora), 139,
186.— leaf weevil (Mi/ochrous armatus),
171.— stool moth (Acrolophus sacchari),

235.

Capybara {Hydrochoerus capybara), 72.

Cassava hawk moth { Dilophonota ello),

218.— — — {Erinnyis [Dilo

phonota] ello), 186.

Castnia daedalus. 218, 409.

— licus (giant moth borer), 2(i, 138,

218, 234, 235, 408.

Castolus plagiatieoUis (praedaceous

bug), 138.

Cattle tick (Boophilus [Margaropus]

australu), 102.
— tick (Marjiaropus australis), 90.

Cephalosporium lecanii, 219.

Ceratitis capitata, 122.

<;!haetocnema amazona (flea beetle),

186.

Chicken snakes (Coluher quadrivitia-

tus), 106.

Chionaspis citri (orange smnv scale),

283.— unilaterali.s, 186.

Chrysomphalus [Aspidiotus] aurantii

(California red scale), 42.

Chrys(Ji)a spp. (lace wing), 186.

•Citrus mealy-bug {Pseudococcus citri),

219.

Civet cats (Viverra i:ivetta), 106.

-C;oluberquadrivittatus(chicken snakes),

106.

•Conocephaloides niaxillosus, 218.

•Contarinia gossypii (flower-bud mag-

got), 42.

•Control of the onion thrips in the

United States, 1 54.

Corn ear worm {Laphygma frugi-

perda), 218, 235, 242.

Cotton boll weevil (Anthonomus yran-

dis),
42.

Insect Xotes (Continued):
—

Cotton boll worm {Heliothis obsohta),
42.— stainer bug {Bysdercus mper-
stitiosus), 135.— —

{Dysdercus andreae), 42.

Cremastogaster (Acrobat ant), 409.

Cremnops parvifasciatus, 234.

Crotophaga ani (black witch or tick

bird), 42.

Cryptognatha nodiceps, 218.

Cryptorhynchus batatae (scarabee or

Jacobs;, 90.

Delphax saccharivora (cane fly), 139.
186.

Dermacentor nitens, 90.

Diaprepes abbreviatus (root borer of

sugar-cane), 26, 139, 170, 267, 408,
409.—
famelicus, 202.

Diatraea canella, 138, 218, i'34, 392,
408.

—
lineolata, 138, 408.— saccharalis (moth borer), 138, 218,

234, 392, 408.

Dichocrocis punctiferalis, 42.

Dielis dorsata, 186.

Dilophonota ello (cassava hawk moth),
218.

Duoniitus punctifer, 186, 328, 409.

Dyoinetus bidentatus, 218, 409.

Dysdercus andreae (cotton stainer), 42.—
superstitiosus (cotton stainer bug),

135.

Effect of insecticides on certain plants,
376.

Egretta candidissima (snowy heron), 58.

Elaphidion mite (twig borer), 26, 42.

Empicoris variolo.sus (bug), 218.

Entomologist's visit to Demerara,
Trinidad and Barbados, 1 38.

Erinnyis (Dilophonota) ello (cassava
hawk moth), 186.

Eriophyes gossypii (leaf-blister mite),

42, 186.

Eutermes acagutlae, 74, 90.

— costaricensis, 74, 90, 234, 408.
— haitensis (termite), 74, 267, 409.
— sanctaeluciae, 74, 90.

Euthrips species (sweet potato thrips),

186.

Euxoa [Agrotis] segetum. 376.

Exophthalmus e.suriens, 202, 203, 266,

267, 409.— famelicus, 202.

Field toad or crapaud (Bufo agua),
170.

Flea beetle (Chaetocnema amazona),
186.

Florida coerulea (blue heron), 58.

Flower-bud maggot (Contarinia gos-

sypii), 42.

Fowl tick (Argas minia(us), 90.

Froghopper (Tomaspisflavilatera), 235.

— (Tomaspis varia), 26, 138.

Truit flies, 42.

Insect Notes (Continued):—
Giant moth borer (Castnia licui). 26,

138, 218, 234, 23.5, 408.
Girardinus poeciloides (millions), 42.

Gold tick (AitMyomma I'ariegatnni)^
90.

Gra.«sho]5pers (Conocephaloides nuuil-

losus and Schis'ocerca pallens), 235.
Grass looper (flt'/rtw/i'i. repanda), 235.
Grass moth (Remigia repanda), 218.
Green heron (Ardea virescens), 58.— stink bug (Nez'ira I'iiidula), 42.

Gru-gru worm (Hhyncophorus pahna^
rum), 139.

Hard back (Ligyrus tumulosus), Ls6.
Heliothis obsoleta (boll worm), 42.

Heliothrips [Physopus] rubrocinctua

(cacao thrips), 58, 219.

Horiola arcuata, 219.
' How ticks are killed in dipping', 42.

Hyalomma aegyptium, 90.—
longirostre, 90.

Insect pests and fungoid diseases ia

Barbados, 1912-1.3, 170.
—

pests in Barbados, 1912-13, 186.— — — British Guiana, 218.— — of sugar-cane in British

Guiana, 234.

Insects and pain, 312.— liable to dissemination in ship-
ments of sugar-cane, 26.

Iphiaulax medianus, 234, 408.—
sp., 138.

Iridomyrmex humilis (the Argentine
ant), 26.

Lace wing fly (Ghrysopa sp.), 186.

Lachnosterna patruelis (brown hard

back), 266, 409.—
.sp., 409.

(white grub), 139.—
spp. (brown hard back), 266.

Laphygma frugiperda (corn ear worm)
42, 218, 235.

Leaf-blister mite (Eriophyes gossppii)

42, 186.

Lecanium hesperidum, 186.—
nigrum, 218.— viride (Coccus viridis), 186.

Lepidosaphes beckii (purple scale) 42.

Lerema aecius, 218.

Leucotermes tenuis, 74, 90, 267, 409.

Ligynis tumulosus (ordinary hard

back), 186.

Lime twig borer (Elaphidion mite), 42.

Locust (Tropidacris cristata), 218.

Lychophota ird'ecta, 218.

Margaropus australis (cattle tick). 90.

Mealy-bugs (Pseudococcus sp.), 93.

Mediterranean fruit fly, 122.

Melolontha melolontha, 376.

Metamasius hemipterus (weevil borer),

138, 139, 218, 235, 409.

Millions ( (?jVarc/m!ts poeciloideit). 42.

Mirotermes nigritus (termites or wckvI

ants), 234, 408.

Monodes agrotina, 2 1 8.
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^Insect Notes {Continued):
—

iloth borers of sugar-caiK- in liritith

Guiana, 392.

yioth borer (Diatraea saccharalis), 138.

ilyochroas armatus (cane leaf weevil),

171. 21S.

Xapbthalene as ^n in.secticide, 360.

Xezaia viiidula (green stink bug), 42.

Onion thrip.s {'I'lirijn tabaci), 154.

Orange ni.jtb, 42.

Orange mussel or purple scale \Lepi-

dosajjlieii heckii), 2S3.

Orange snow scale (Chionaspis citri),

282, 283.

Orthezia insignis, 218, 23").

Oryctes rhinoceros (rhinoceros beetle),

10, 78.— tarandus (rhinocerjs beetle), 407.

P.iliu wjevil ( Rli t/ncliopoi"us palraarum),
218, 23.5, 409.

Paniphilla .spp., 218.

Papilio anchisiades (swallow-tail butter-

fly), 219.

Paranaph "id scalo, 282.

Periplant australasiae (Australian

cockroach). 344, 409.

Pests of beans and peas, 37fi.

PMlisora cat,.llus, 218.

Phytalus smithi (brown hard back),

58, 139, 170, 171, 2(i6, 407,408.
Pink mealy-bug (Pseii.dococr.us calceo-

lariae), 235.

Pourridie des racines (root disease),

202.

Predaceous bug (Castolus plagiati-

collis), 138.

Procyon lotor (racoon), 106.

Prodenia latii' scia, 42.

—
oruithogalli, 42.

'

Pseudococcus calceolariae (pink mealy-

bug), 235.— —
(sugar-caiu- nif*I\'-

bug), 138, 139.
—

cilri, 218, 219.
—

sp. (mealy-bugs), 93.

Pulvinaria s)).,
2 I 8.

Purj)le scale {Lepidosaphes beckii), 42.

Racoon (Pv ci/on lotor^ ,
106.

Ked scale (Chit/sonip/talus aurantii), 42.

Red spider (TetranyrI, is telarms), 186.

Remigia repanda (grass looper), 235.

—
(gra.ss moth), 218.

Hhina barbirostris (stem borer), 218.

409.

Khinr zeros beetle (Oryctes rhinoceros),

10, 78. —
(Oryctes tarandus),— (Slrategus titanus), 26.

Khipiv.-phalus .sanguineus (brown dog

tick), 90.—
sp., 90.

l!viiCO])horuspalniarunL (gru-gru worm),
"139.
— —

(palm weevil), 218,

23.5, 409.

Root borers, 250.

Insect Notes (Continued):
—

Root borers (Exophthalmus esuriens),

266, 267.— —
grub, 26.— — of sugar-cane (Diapitpes

abhreviatus), 26, 170. 267, 408, 409.

Rust mite of sugar-cane (Tarsoneinus

spinipes), 26, 86.
Saissetia oleae (black scale), 42.

Scarabee or .Jacobs (CrypitorhyncMis

batatae), 90.

Schistocerca pallens, 218.

Sibine irimacula, 2 I S, 409.

Small moth borer of sugar-cane (Dia-
trea canelia), 218, 234.

— — — — —
(Diatrea

saccharalis), 218, 234.— — — (Diatraea .spp.), 26.

iSnow heron (Egretta candidissima),
58.

Soil-inhabiting grubs, 26.

Steirastoma depressum (cacao beetle),

219.

Stem borer (Rhina barbirostris), 218,

409.

Stomoxys calcitrans (biting stable tly),

58, 72, 312.—
pleuronotata, 312.

Strategus ah-eus, 218, 409.— titanus (rhinoceros beetle), 26.

Sugar-cane borer (Diapirepes abbrevia-

tus), 139.— mealv-bug (Pseudococcus calceola-

riae), "l38, 139.—
pests in Queensland, 26.

— — of the Leeward Islands, 266.

Summary of entomological information,

1913,'26, 42, 58.

during 1914, 408.

Swallow-tail butterfly (Papilio anchi-

siades). 219.

Sweet potato thrip.- (Euthrips spp.),

186.

Tarsoneinus spinipes (rust mite df sugar-

cane), 26, 186.

Technomyrmex albipes, 376, 409.

Telelenchulus semipenetians, 409.

Teleiionms sp., 1 38.

Termite (Eutermes haitensis), 267.
— (Lenrotermes tenuis), 267.

Termites, 26.

— or white ants, 74,

wood ants, 218, 408.
— — —

(Eutermescostaricensis),
234.
— — (Mirotermes ni(/ritus),

234.

Tetranvchus telarius (red spider), 186,
376."

— —
. till' ciirns roiit nema-

t(Mle, 250.

Tiie eratlicaticin nf mosquitoes by the

cultivation of bats, 106.

The use nf carbiinbi>nlphide in emulsion

at Martiniijue and ( Juadeloupe, 202.

Insect Notes (Concluded):
—

Thrips tabaci (the onion thrips), 154..

Ticks in the West Indies, 90.

Tiphiaparallela, 139, 170, 171, 186,

266, 408.

Toma.spis flaviUtera, 218, 235.
— varia (frogli(ippcr), 26. 1 3f<, 235,
408.

Trichosraiiniia minutum (pretiosa),

138."

Tri-tri in St. Lucia, 344.

'I'l-opidacris crisiata (locust), 218.

Trypanosoma ei|uina. 75.

Twig b'lrer (Elaphidion mite), 26.

T'se of naphthalene in the cdnlrol of

fleas, 154.

Vinsonia stellifera, 218.

Vitis [cissus] sicyoides, 186.

Viverra sivelta (civet cats), 106.

Weevil borer (Metamasius hemipterus),

138, 139, 218, 235, 409.

White grub (Laclinosterna sp.), 139.

Wliitewood moth (Duomitus puncti-

fer), 1 86, 328, 409.

Wood-boring moih, 32s.

Insect Parasites ;
-

Aphinurus alecto, 234, 408.

Cretnnojjs parvif^sciatus, 218, 408.

Heptasmicri curvilineata, 218.

Iphiaulax medianus, 218.

Mesostenoideus sp., 218.

Prophanurus alecio. 218.

Tachinid fly, 218.

Telenomus dilophonotae, 218, 408.

Trichogramma minutum, 2!8, 418.

International Congress of Tropical -Vgri-

culture, 387.

pical

153.

and

poi,-<-

303.

third, 25, 262.
— Cotton, Fibres and other Tm

Products ExliibitioD, 7.

—
Phytopathologictl Conference,—
Tropical Products Exhibition

Congress, 233.

Iron, an antidotf of cotton-sfed meal

oiling, 23.

Irrigation in Italy, 359.

Ischaemum angustifolium, 117.

Is the earth drying up .' 169.

Items of Local Interest, 271. 287,

316, 348, 371, 389, 402.

J.

.Jaboticaba, 355.

Jamaica, agricultural affairs in, 136.

Jamaica Agricultural Department, 391.—
,
Canto cotton in, 388.—
export trade, 326.

—
, prize-holdings competition in, I 19.

Jatropha curcas, 391, 402.

.Java, experience with green dressings in,

101.

Journal of agricultural science, 9.

Juglans cineria, 323.
—

insularis, 323.



423

K.

Kamerun, caca'^ in, i.

Kola nil the Luinlon market, 15, 47, 79,

111, L'07, 22.1 :m.

L.

Labour-f-aviiig ilevices, recent piiigress in,

173.

Lago.s cotton croj), I !) 1 4, •i.'^.

Lalang grass (Imperaia arundinacea),
16.5.

Land settlement in South Africa, 373.— settlements, St. Vincent, report for

1912-1.3, S.

Leaf movement and stomata, 347.

Leeward Islands, agriculture in 1912. 152.
-— —

, sdils, bacterial action and

organic matter in, 213.

Leucaena glauca, lf)l.

Licorice, 333.

Lime cultivation in the West lndie>. 57.—
e.xperiments in the West Indie.s, 226.

—juice, coucentratii)n of, 231.— —
factory, (Tovernment, St. Lucia,

245.
-— — on the L<indon market. 15, 47,

79, 111, 207, 22.3, 397.

•— oil on the I..ond(in market, 15, 47,

79. 111. 207, 22.3, 397.

—
,
sources of, 22S.

—
, special effects nf, 227.

— trees, growth oi, 231.

Limestone, ground, 291.

Lipase, 260.

Leucaena glauca, 165.

M.

Macodaniia ternifnlia, 148.

Mace on the London market, 15, 47, 79,

111, 207, 22.3, .397.

Maize, phospho-constitueiit of, 43.

— seedlings, drought-resisting adapta-

tion in, 93.

Mai de Caderas, further note on, 72.

_ — —
, position of Northern Islands

in regard to, 75.

Manganese as a fertilizer, 361.

Mangoes, need for classification of, 228.

Manure waste, utilization for tropical

croj)s, 393.

Manures and manuring, .Japanese prac-

tices, 91.

— for cotton, the way to ajtply, 72.

Manuring of coconuts, 20.

Map of the West Indies, a new, 169.

Margaropus annulatus (carrier of Texas

fever), 183.

Market reports, 16, 32, 48, 64, 80, 96,

112, 128, 144, 160, 176, 192, 208,

224 240, 2.56, 272, 288, 304, 318,

334! 3.50, .376,382 .398,414.

M.arniosa chapmnid, 31.

Mauritius, agricultural activities in, 1 39.—
,
— e<lucation in, 1 ()o.— and agricultural banks, 163.— Department of Agriculture, 407.

, Mealies, manuring of, ] 49^

I

Meit scarcity, 21 7.

i

— —
, effect on cjco-imt and palm

I

oil trade, 217.

I

— — in temperate countries, 201.

Medicago denticulata, 91.

Meteorological reseirch, 89.

j
Micro-organisms, mutation in, 185.

I Microccus nialitensis, 11.

]

Milk adulteration in British Guiana, 124.

!

—
su])ply, pure, 390.

Mimusops djawa. 331.—
globosa, 89.

Minerals, local, utilization of, 297.
Mocha coffee culture, 323.

Molasses, American, in Europe, 229.— as a source of alcohol, 306.
— '

blackstrai)" (feeding), 179.—
, soliditieil, 277, 337.

Molassed superphospliate, 149.

Montserrat, agricultural prospects in, 324,
340.

—
, agricultural -h.pw. 1914, 104.

Morinila citrifolia, 342.

Motor ])lough cvimpetitiou, 22.—
jiloughs, new kinds, 296.

Mutual ciedit i 1 India, 69.

Myrciaria caulifloja, 355.

N.

Nephelium litchi, 355.

Nevis, experiment^ with coconuts in, 354.

New Delhi H'jiticultural Department, 20.

New South Walrs. the tick problem in,

102.

New York, aroi'Is in, 3.

Nitrate production, endeavours to cheapen,
43.

Nitrification and disease, 187, 199.
—

,
effect of carbon bisulphide and

toluene on, 133.

Nuts, three new edible, 148.

Nutmegs on the London market, 15, 47,

79, 111, 207, 223, 397.

Oenothera Lamarcxiana, 357.

Oil, new sources of, 331.

—
products of local interest, 391.

Oil nut devrlopment in British Honduras,
1.59.

Oils, essential, c^immercial notes on, 215.

—
,

—
,
used in perfumery, 35.

—
, liquid, turning into solid fats, 72.

Onion Gr^iwers' Association, Antigua,

meeting if, 9, 341.

Onion growers, hints to, 84.—
growing in the Virgin Island.s, 360.—
trade, 206.

Orange grafting, 386.— oil industry, 180.

(Jranges, preparation for market, 322.—
,
sweet or sour, 386.—

, waste, utilization of, 305.

O.xalis corniculata. 402.

Oxen, fattening capacity in, 251.

Palm kernels, 373.— oil in the German colonies, 283.— — seed {Elaeis i/uineensis), germiaa-
tion uf, 67.

Palmarum dactylifera, 117.

I

Panicum elephantipes, 120.

Papay.n, cultivation of, 276.

Paper i)ul]j from grasses, 117.

Paspalum dilatatum. 85, 140.

Pearl oyster industry. West Indian, 26.3.

Peas and beans, 370.

Peat, bacterial treatment of, 198.—
, bacterized, experiment with, 263.

Pennisetum purpureum (elephant grass),

8.5, 13.5.

Perfumery, essential oils used in, 35.

Personal notes, 406.

Phaseolus lunatus, 340, 370.

Philippine Expo.>ition, 1914, 237.

Philippines, cacao in, 143.

Philodendron giganteum, 3, 246.

Phosphate fertilizers, locking up of, 309.

Phospho-cimstituent of maize, 43.

Phragmites karka, 117.

Pigeon pea, selection of, 58.

Pig industry, organization of, 206.—
production in the United States, 249.

Pigs, banana meal for, 63.

—
, fattening f)n cassava, 329.

—
, feeding cassava to, 285.

Pimento on the London market, 15, 47,

79, 111, 207. 22.3, 297.

Pine-apple trade, canned, 196.
—

vinegar, 305.

Piroplasma bigeminum, 102.

Plant diseases, [jrecautionary measures

against spread of, 379.
— food, absorption of, 93.

— growth anil partial sterilizaci^in, 191.—
products as manures, 185.

—
sensibility and its revelation, 279.

Plantation Para rubber, variability if

59.

Plantations in the tropics, selecti'Oi of

lands for, 105.

Plants, breeding medicinal, 3.

— uniler domestication, 89.

Polarimetrv, growth in the application of

228.

Porlo Rico, experiments with sugar-cane
in 1913, 19.

Potash, supply of, 291.
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Poultry, a disease of, 395.

Practical agriculture, examinations in, 45.

— —
, Imperial Department ex-

aminations in, 13.

-— —
. re.sults of examinations in

1913, 29.

Prickly pears fed to cattle, 219.

-—
pear, spreading of in tlie United

States and Australia, 58.

Primula malacoides, 199.

Prize-holdings competition in .Jamaica,

119.

Prize pasture competition, 157.

Propagation,
' Gootee' method of, 20.

Pterocarpus officinalis, 294.

Publications of the Imperial Department
i.f .\griculture, 40, 358, 374.

Queensland, agriculture in, 285.

-T-, cotton growing in, 166.

-—
, iiiterest in cotton, 233.

R.

Kabbit breeding in England, 391, 407.

Eadio-activity and vegetation, 215.

Padium and plant growth, 310.

Kain bird (Tyrannus rostraius), 186.

T'ainfall and vegetative rest, relation

between, 195.

liat, economic value of, 31.

Phar, 58.

Ehodes grass (GIdoris yuyaiia), 140.

—
,
introduction into the West

Indies, 85.

ilhodesia, steam tractor ploughing in, 43.

—
,

trials with new crops in, 333.

Pice, germination of, 207.

grain, disintegration of, 249.

, improvement of in Madagascar, 227.

—
,
mechanical cultivation of, 22.

-—
plant, growth of in water cul-

tures, 125.

-
, production of, 168

starch, fractional liquefactif)n of, 153.

>;ollinia orthopetala, 58.

Pope and its uses on the estate, 239.

Pothainsted Experimental Station, re-

port on, 1913, 184.

Pubber, 206.- and fibres. West Indian, 105.

-
, effect of coagulation on strength,

171,— estates, dynamite for, 30.

-
,
French trade, 91.

- in British Guiana, 229.

^ industry, report on the Standardiza-

tion Committee, 27.

^
,
methods of collection in Holiviii, 181.

^
. new u.ses for, 7 1 .

Rubber, notes on the present position, 11.—
,

— — —
report of Standardization

Committee, 37.—
,
Plantation Para, variabilitj- of, 59.

—
position in Brazil, 137.

—
, synthetic, progress in, 239.

—
trade, topics of, 88.

— varieties in Bolivia, 181.

S.

Saccharum arundinaceuin, 117.
—

munja, 117.
—

paernga, 117.—
spontaneum, 117.

St. Croix, sugar-cane experiments in, 228.

St. Kitts agricultural and industrial

show, 1914, 121.

St. Lucia, Government lime juice factory

in, 245.— small holdings scheme, 261.
— —

, teaching of agriculture in, 221.

St. Vincent, agricultural position in, 121.
— —

, report on land settlements, 1912-

13, 8.— wild cotton plants in, 246.

Saltpetre, refining, 374.

Sarsaparilla on the London market, 15,

47,79, 111, 159,207,223, 397.

School gardens in the Leeward Is-

land.?, 311.

Selective adsorption, settlement of the

question of, 51.

Sesamum, cultivation and selection

of, 317.

Seychelles, vanilla industry in, 354.

Silkworm industry, notes on, 26.

Sisal hemp, 223.— — and henequen, 342.
— — cultivation in the West Indies, 134.

— — in Fiji, 86.

—
planting in East Africa, 371.

—
,
Yucatan output, 245.

Small holdings scheme, St. Lucia, 261.

Soil, alkali, and the growth of the rice

plant, 125.—
,
an artificial. 125.

—
bacteria, 374.

—
fertility, study of, 311.

—
, Indian, bacteriological analysis of, 5 1 .

—
, investigation work in Federated

Malay State.s, 125.
—

, liming in the tropics, 226.

—
, organic compounds in, 1 36.

—
processes, effect of arsenic on, 133.

— solution, natural, composition of. 213.

~, sterilization in the control of plant

disease, 78.—
,
studies in temperature, 77.

—
tiller, new, 235.

—
, wild tamarind, a renovator of, 249.

Soils, bacterial action and organic
matter in Leeward Islands, 213.

. ("alifornian, humus in, 361.

Soils, Commission on chemical analysis-

of, 297.
—

, Egyptian, classification of, 125.—
, gases of swamp rice, 1 4.—
, Grenada, .survey of, 25.—
, Hawaiian, effect of heat on. 155.

!

—
, sick, 1 25.

Sorghum, sweet, experiments with, 380.

i

Southern India, sulxsoiling in, 103.

i Steam engine for sun power plants, 123.

!

—
ploughing in Bombay, 103.— tractor ploughing in Rhodesia. 43.

Stizolobium aterrimum. 293,
—

pach}4obium. 293.

Stomata and leaf movement, 347.

Stomosys calcitrans, 23.

I Straits Settlements, agricultural indus-

tries in. 143.

'students' Corner, 13,29, 45, 60, 205,

I 221, 237, 253, 269, 285, .301, 315,

331. 347. 363, 379, 395, 411.

: Sugar, importation into Great Britain

1
in 1913. 57.—
,
review of the past crop of Porto-

!

Rico, 114.

j
Sugar-cane, determination of varieties

by stomatal characteristics, 244.—
, experiments in St. Croix, 228.— — — the Leeward Islands,

1912-13, 99.—
,

— with, in- Porto Rico, 1913, 19.—
, manuring of, 211.—
,
recent progress in cultivatir>,iof,

259.—
, topping of, 277.

Sugar Industry:
—

A successful method of transporting
cane, 146.

An electrically driven cane mill, 147.

Beet sugar in California, 385.

Benefits of using tops for planting,
369.

Cane cultivation in South Africa, 131.

Cane sugar's opportunity, 353.

Denatured sugar, 37.

Deterioration of seedling canes in

Hawaii; 115.— —
sugar on storage, 384.

Eft'ect of manures on the time of

ripening of sugar-canes, 83.

Granulators or sugar-drying ma-

chines, 385.

Government Co-operative Central Fac-
tories for Queensland, 55.

Sugar industry in Australia, 229.— —
. new change and development

in. 179.

Outline of the continental .sugar in-

dustry, 369.

Palm sugar, po,5sibilities of produc-
tion, 321.

Paper from megass, 369.

Production of sugar in India, 353.

Queensland sugar factory system. 401.

Selection and treatment of cane cut-

tint's, 83.
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.Sugar iudustiy ami technical educa-

tion, 280.—
palm, 244.— standards, Dutch, 407.—

, sweet potatoes as a source ot, 3.—
. white, manufacture of, 19.

The importance of sampling canes in

regard to their sale to central

factories, .5.5.

The manufacture of '

habitant' rum in

Guadeloujie, 147.

The Messchaert grooved mill roller,

337.

The packing of sugar in bags, 55.

I'tilization of by-products, 306.

•Sulphuric acid for <lestruction of

weeds, 411.

Sweet potatoes as a s(_)urce of sugar, 3.— —
, planting from tubers and vines, 84.

Swine breeding in the Philippines, 183.

Syrup treatment, 195.

Tamarind, \vil<l, as soil renovator, 249.

1.

itlu trade

101.

Tamarinds on the Lomlon market,

79, 111, 159, 223.

Tarifl' changes, new, an<i

notices, 281.

Tea manufacture, 182.

Telegony, 344.

Tempany, H.A., 212.

Tephrosia Candida, 101.
— hookeriana, var. anioena.

-—
purpurea, 101, 292.

Terminalia citappi, 195.

'The Thinking Hand', 311.

The war and locally grown foodstutt's, 2G4.

Tick diseises, treatment and control

of, 381.— problem in New South Wales, 102.

Tobanus striatus (connnon horse fly of

the Philippines), 23.

Toronto exhibition, e.xhibits for, 265.

Trinidad, agricultural credit in, 227.—
I

— — movement in, 40.— and agricultural banks, 57, 332.— —
Tobago, agricultui-al industries in

1912-13, 89.—
, cacao cultivation in, 180.—
,

— fermentation in, 1 48.— Horticultural Club, 310— —
Society, 185.

Tropical agriculture, third international

congress of, 25.—
development, 200.—
products exhibition, 216.— — — West Indian awards at, 249.

Tropics, new fruit for, 164.—
, density of population in, 104.—
, proper diet in, 149.

Trypanosomus Fecorum, 63.

u.

Ube {Dioscorta alata), 58.

United States Department of Agricul-
, ture, 375.

, pig production in, 249.— —
, spreading of prickly pear in, 58.

University, British, ff)r China, 184.

Unvaria rufa, 58.

V.

Vanilla, cultivation of, 402.—
industry in the Seychelles, 354.—
planifolifl, 402.— pompona, 402.

Vegetation and radio-activity, 215.

Veterinary diploma, a new, 217.

Vigna catjang, 370.
— unguiculata, 370.

Virgin Islands, onion growing in, 360.— —
, report on samples of watJ^r in, 123.

Volca ic action, effects of, 390.

W
Water hyacinth, 379.

Wattle bark industry, present lX)sitioa

of, 153.

Weather maji for the world, 120.

Weeds, sulphuric acid for destructioa

of, 411.

West Africa, agriculture in, 41.

West African cotton, 102.

AVest Indian armadillos, 31.

Bulletin, 121,326.

cotton, 331.
— — — on the Liverpool market, 6, 22,

38, 54, 70,86, 102, 118,139, 150,
166, 182, 198, 214, 230, 246, 262,
275, 294, 309, 331, 341, 356, 372,
388, 404.— — fibres and rubber, 105.— —

pearl oyster industry, 265.—
Indies, a new map of, 169.

West Indies, agricultural affairs in, 88.— —
, considerations affecting cotton

industry in, 404.— —
,
cultivation of sisal liemp in, 134.— —

,
introduction of Rhodes grass

into, 85.— —
, lime cultivation in, 57.— —
,
— experiments in, 226.— —

, new publication on the, 265.

Wheat production, increased i)i the Domin-

ion.s, 355.

Wheel for rural transport, 43.

Wild bees (Poiistes spp.), 186.

Wolstenholme and Holland, Messrs., 6, 22,

38, 54, 70, 86, 102, 118, 139, 150,

166, 182, 198, 214, 230, 246, 262,

275, 294, 309, 331, 388, 404.

Wood, preservation of, 107.

Z.

Zantho.xylum fiavum, 105.

Zanzibar, clove industry in, 164.
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